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University of Washington

Abstract

Kaposi’s Sarcoma and Sexually Transmitted Disease

Charles Lamar Wiggins

Chairperson of the Supervisory Committee

Professor David B. Thomas
Department of Epidemiology

Kaposi’s sarcoma (KS) is the most common neoplasm among people infected
with human immunodeficiency virus (HIV). A compelling body of evidence suggests
that KS is caused by a novel human herpesvirus, referred to as Kaposi’s sarcoma-
associated herpesvirus (KSHV). The purpose of this investigation was to characterize
possible modes of KSHV transmission by examining associations between KS and prior
infection with selected pathogens among people with the acquired immunodeficiency
syndrome (AIDS).

The HIV/AIDS Reporting System (HARS) was used to identify a cohort of 3,873
residents of thirteen counties in western Washington state who were diagnosed with
AIDS during the period 1982-92. Incident cases of KS among cohort members were
documented through HARS and by matching the cohort to the Cancer Surveillance

System, a population-based cancer registry. Data from communicable disease registries



were linked to the cohort to identify individuals previously infected with treponema
pallidum, hepatitis-B virus (HBV), hepatitis-A virus (HAV), salmonella spp., salmonella
spp., giardia spp., campylobacter spp., and entamoeba histolytica.

As documented in earlier studies, the risk of KS in this cohort was far greater
among homosexual and bisexual men than other HIV risk groups. By Cox proportional
hazards model, simultaneously adjusted for mode of HIV transmission, age at AIDS
diagnosis, and year of AIDS diagnosis, we observed a modest, positive association
between KS that occurred following the diagnosis of AIDS and prior infection with
treponema pallidum (proportional hazards (PH)=1.53, 95 percent confidence interval
(CI)=1.18-1.99). We also observed a modest, positive association between KS and prior
infection with any of six enteric pathogens examined in this study (PH=1.21, 95 percent
CI=0.86-1.70), and individually with five of the six enteric pathogens considered.
However, most of the positive associations were modest and were based on a small
number of infected individuals. Modest, inverse associations between KS and prior HAV
and HBV infection were also observed.

Although some associations observed in this investigation may have been
underestimated due to incomplete surveillance in the participating registries, prior
infections with these pathogens were not strong or consistent indices of the likely mode

of KSHV infection.
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Chapter 1
Background and significance

1.1 Introduction

In 1872, Moritz Kaposi' published a report in which he described clusters of
small, violateous nodules that occurred primarily on the lower extremities of five men
(Kaposi, 1872)>. He labeled the condition idiopathic multiple pigmented sarcoma of the
skin, a term that described the cutaneous lesions and, for more than a century, accurately
reflected our knowledge of its etiologic origin. In the years following Kaposi’s original
report, the medical literature on this subject was comprised largely of case reports and
case-series, with a smattering of descriptive epidemiologic studies (Bluefarb 1957). On
the basis of this evidence, much of which originated in Europe, Scandinavia, Russia, and
the United States, KS was characterized as a rare disease that occurred most often in
elderly men of Eastern European, Mediterranean, and Jewish descent.

The occurrence of KS as observed in selected African populations was quite
different from that in other parts of the world (Oettlé 1962). The disease tended to occur
among relatively young African adults of both sexes, although with a male predominance.

A rare, aggressive form of KS was also reported in African children.

! Moriz Kaposi was born Moritz Kohn in 1837 in the regional trade center of Kaposvar on the river Kapos
in southern Hungary (Braun, 1982). Practicing medicine in Vienna, Austria, he changed his surname from
Kohn to Kaposi, not wanting to be confused with five other local physicians with the same surname (one of
whom had the same first name). In Hungarian, “Kaposi” is the adjective form of Kapos, and thus reflects
his birthplace. The correct pronunciation of the name is KOP-osh-ee (Dirckx, 1988).

2 Although Kaposi’s original manuscript focused on the disease in five adult males, it also contains
reference to a case ip a 10 year-old boy (Kaposi, 1872).



KS was also documented among patients who were iatrogenically
immunosuppressed for the purposes of organ transplantation or as treatment for other
medical conditions (Penn 1979, Kinlen 1996, Gotti 1997). Only a small percentage these
patients developed KS. Nonetheless, these few cases were far more than would have
been expected based on KS incidence rates in the general population.

In 1981, reports of KS and pneumocystis pneumonia among young, homosexually
active males in the United States heralded the beginning of the AIDS epidemic (Gottlieb
1981, Centers for Disease Control 1981). It later became apparent that the HIV-infected
individuals at greatest risk for KS were those who acquired HIV through sexual modes of
transmission (Beral 1990). This observation fueled speculation that a sexually
transmissible agent, other than HIV, was responsible for KS.

Advances in cellular and molecular biology provided further insight into the
mechanisms of this disease. Laboratory scientists developed the ability to grow and
sustain large numbers of KS cells in culture (Nakamura 1988, Salahuddin 1988), enabling
investigators to demonstrate that cytokines and other chemical messengers exert control
over the growth of KS cells in vitro (Ensoli 1989). There is now strong evidence that a
recently discovered human herpesvirus (HHV8) is a sexually transmitted, etiologic agent
of KS (Chang 1996).

This chapter provides a detailed account of the topics summarized in this brief
introduction, including the clinical characteristics of KS (Section 1.2), pathogenesis of

the disease (Section 1.3), and epidemiologic observations (Section 1.4). Section 1.5



provides an overview of evidence that suggests a sexually transmissible agent, in addition
to HIV, is involved in the etiology of KS among people with AIDS. The discovery and
subsequent characterization of a novel human herpesvirus that is highly associated with
KS is discussed in Section 1.6. The chapter concludes with an overview of the present

investigation, including a brief history of the study and research goals (Section 1.8).

1.2 Clinical characteristics of Kaposi’s sarcoma

KS is routinely classified into four broad categories based on clinical and
epidemiologic characteristics of the disease (Table 1.2.1). Although the clinical
presentation and tumor behavior vary among these categories, the histopathology of KS is
virtually the same in all affected populations (Friedman-Kien 1990a). The following
descriptions of the various types of KS were drawn from reports by Buchbinder (1991)
and Friedman-Kien (1990a), unless otherwise noted.

Classical KS, the form of disease first described by Moritz Kaposi in 1872,
usually follows a benign, indolent course. Lesions are most often limited to the lower
extremities, and are reddish-blue or violet in color. The lesions appear flat to nodular in
shape and may form in clusters. In later stages of the disease, the lesions may coalesce to
form larger nodules. Extracutaneous sites are sometimes involved, most commonly the
gastrointestinal tract and lungs, though other sites may be affected as well. Elderly men
of eastern European, Mediterranean, and Jewish ancestry are thought to be at highest risk

for this relatively rare form of the disease.



KS is a relatively common tumor in equatorial Africa, accounting for as much as
9 percent of all cancers in some regions (Oettlé 1962). Collectively referred to as the
African endemic form of the disease, four distinct sub-types of KS have been
characterized from the clinical experience with the disease in Africa’. Benign nodular KS
is an indolent form of the disease with a behavior similar to that of Classical KS.
Aggressive KS is characterized by localized large exophytic nodules and fungating
tumors. The aggressive form of the disease may involve multiple lesions with invasion
and destruction of underlying tissue and bone. Florid KS is characterized by widely
disseminated, aggressive nodules which may involve the visceral organs. Benign
nodular, aggressive, and florid KS occur primarily in young and middle aged adults. In
contrast, [ymphadenopathic KS is a rapidly progressive form of the disease that primarily
affects prepubescent children. There is an absence of cutaneous involvement in these
children, and the disease is characterized by rapidly disseminated tumors of the lymph
nodes, with occasional visceral involvement. The lymphadenopathic form of KS has not
been reported in other regions of the world. African endemic KS primarily effecfs the
Black populations in Africa. White and Asian populations in Africa are at low risk for
the disease.

KS has also been recognized as a possible side effect of iatrogenic

immunosuppression (Penn 1979, Gotti 1997). Among these patients, KS sometimes

* Although HIV-associated KS occurs in Africa, the general categories of disease described here were
characterized prior to the advent of the AIDS epidemic.



regressed with the cessation of immunosuppressive therapy (Penn 1988, Trattmer 1993),
suggesting a role for immunosupression in the development of the disease. KS that
develops in this context is referred to as iatrogenically immunosuppressed KS.

The epidemic of a fulminant and disseminated form of KS and opportunistic
infections among homosexually active young men in California and New York marked
the beginning of the AIDS epidemic in the United States (Gottlieb 1981, Centers for
Disease Control 1981). This HIV-associated form of the of the disease is referred to as
epidemic KS. Among people with AIDS, those who acquired their HIV infection via
sexual transmission are at the highest risk of developing KS (Beral 1990). In addition to
mucocutaneous involvement, epidemic KS is often seen in internal organs.
Gastrointestinal KS is common, but is often asymptomatic. Pulmonary disease is slightly
less common, and is associated with a poor prognosis. Relatively few AIDS patients die
as a direct consequence of KS. However, widely disseminated KS may accompany life-
threatening opportunistic infections and other conditions that result from profound

immunosuppression induced by HIV.

1.3 Pathogenesis of Kaposi’s sarcoma

KS tumors are comprised of spindle-shaped cells, inflammatory cells, endothelial
cells, fibroblasts, pericytes, and smooth muscle cells (Roth 1992). The spindle-shaped
cells characteristic of this disease are thought to represent the tumor cells of KS (Masood

1993). Because the distinguishing features of a typical KS lesion represent characteristics



of the vascularization process, attention has focused on the cellular constituents of vessels
(i.e., endothelial cells, pericytes, and smooth muscle cells) as the possible cells of origin
(Rosai 1988). Molecular studies have shown that spindle cells from KS lesions express
surface antigens of vascular endothelial cells (Rutgers 1986). Although some discussion
persists (Kaplan 1994), the present consensus is that vascular endothelial cells are the
most likely cells of origin (Ensoli 1991, O’Connell 1993, Karasek 1994).

Nakamura (1988) and Salahuddin (1988) developed laboratory techniques to
sustain the growth of large numbers of KS cells in culture for extended periods of time,
which greatly facilitated the study of KS cells in vitro. A direct result of these efforts was
the identification of numerous cytokines and other factors that mediate the growth of KS
cells in culture (Ensoli 1989, Sinkovics 1991, Kaplan 1994). These factors include the
HIV tat protein (Vogel 1988, Nakamura 1988, Ensoli 1990, Barillari 1993), Oncostatin
M (Nair 1992, Miles 1992, Hamilton 1994), interleukin 1 (Nakamura 1988), interleukin 6
(Miles 1990), tumor necrosis factor (Ensoli 1989), granulocyte-macrophage colony-
stimulating factor (Ensoli 1989), platelet-derived growth factor (Stiirzl 1992),
transforming growth factor-beta (Ensoli 1989), and basic fibroblast growth factor (Ensoli
1994). These factors may act in both autocrine and paracrine feedback loops to stimulate
the proliferation of KS and some normal tissues (Ensoli 1989, Kaplan 1994, Ensoli
1994).

Evidence that a novel human herpesvirus (HHV8) is an etiologic agent of KS is

presented in detail in Section 1.6. Nonetheless, this section would be incomplete without



a brief discussion of the oncogenic potential of this virus. HHVS8 has been shown to be
highly associated with all forms of KS (i.e., classic, African endemic, iatrogenically
immunosuppressed, and AIDS-associated) (Chang 1996). The genetic sequence of
HHV8 has largely been determined (Russo 1996, Neipel 1997a), and portions of the
HHV8 genome have been shown to be homologous to DNA sequences that are thought to
have oncogenic potential. The Bcl-2 family of proteins is known for its ability to
modulate apoptosis (i.e., programmed cell death), and HHV8-DNA has been shown to
code for an effective Bcl-2 homologue (Cheng 1997). Cyclins are important modulators
of the cell cycle, and HHV8-DNA has also been shown to code for a functional cyclin D
homolog (Cesarman 1996, Li 1997). The HHV8 genome encodes a G protein-coupled
receptor, and some members of this family of proteins have been associated with
malignant transformation (Cesarman 1996). HHV8 has also been shown to code for
proteins that mimic human cytokine and cytokine response pathways (Moore 1996a),
including interleukin 6 (Neipel 1997b). The latter observation may have direct relevance

to the autocrine and paracrine signaling mechanisms discussed in the previous paragraph.

1.4  Epidemiologic observations

Scientific investigations of KS in recent years have often focused on the possible
role of sexually transmitted agents in the development of the disease (see Section 1.5), the
identification of such an agent (see Section 1.6), and on factors that mediate the growth of

KS cells in culture (see Section 1.3). Nonetheless, epidemiologic studies have identified



a number of other topics that may be relevant to the development of KS, including the
predominance of the disease in males, the association between age and risk of KS,
temporal trends in KS incidence rates, KS among homosexually active men without HIV,
the association between KS and selected HLA genotypes, and the association between KS
and the use of nitrite inhalants.

Sex differences in the risk of KS are well documented (Martin 1993, Beral
1991a). Studies have consistently shown that males are at higher risk for KS than
females, though the magnitude of the difference varies by category of disease (Table
1.2.1). Among people with AIDS, the magnitude of the male/female difference varies
according to the mode by which HIV was acquired (Table 1.4.1). These observations
suggest that sex-specific risk factors, such as hormones, may play a role in the
development of KS (Beral 1990). The relationship between selected sex hormones and
KS has been examined in a number of studies, with conflicting results. These
investigations are summarized in the following paragraphs.

Lunardi-Iskandar (1995a) demonstrated that KS cells in vivo and in vitro were
killed (apparently by apoptosis) by a pregnancy hormone, the B-chain of human chorionic
gonadotropin (hCG-B). This observation had the potential for clinical as well as etiologic
significance. In clinical trials that were undertaken in response to this research, hCG-f8
was shown to induce regression of AIDS-related KS lesions in a dose-dependent manner
(Gill 1996, Harris 1996, Gili 1997). However, Rabkin and his colleagues (1996)

observed no differences in hCG concentrations between cases and controls in a



population-based study of KS in African women. Lunardi-Iskandar et al. (1993)
subsequently reported that the anti-KS activity described in their previous report (1995a)
was not due to the native hCG heterodimer, but to an associated factor that has not yet
been identified.

In one laboratory-based investigation, estradiol was shown to inhibit the
production of interleukin-6 from cultured endometrial cell lines (Lahita 1992). This
finding is intriguing since interleukin-6 has been shown to stimulate the growth of KS
cells in vitro (Ensoli 1989, Neipel 1997b).

Christeff (1993) determined the serum concentrations of selected hormones in
HIV-positive males with KS (#=62) and without KS (»=34), and for a group of males not
infected with HIV (2 not reported). Serum levels of dehydroepiandrosterone (DHEA),
DHEA sulfate, androstenedione, testosterone, estrone, and estradiol were compared
among the various groups. HIV-positive men with KS had significantly higher levels of
all androgens and estrogens than the HIV-negative control group. Levels of DHEA and
testosterone were significantly higher in HIV-positive men with KS than those without
KS. These findings persisted after the data were stratified by level of CD4 lymphocyte
concentration.

Klauke (1995) measured serum levels of testosterone, free testosterone, 17-f-
estradiol, luteinizing hormone, and follicle stimulating hormone in HIV-infected males
with KS (»=17) and without KS (#=52). The mean serum testosterone and estradiol

levels were significantly lower in AIDS patients with KS than in HIV-positive men
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without KS. These observations were determined to be independent of tumor stage, level
of immunosuppression, and presence of other HIV-related diseases.

Rosenthal (1993) measured serum levels of free testosterone, sex-hormone
binding globulin, and dehydroepiandrosterone among 10 AIDS patients with KS, in an
unspecified number of AIDS patients without KS, and in HIV-negative controls.
Estrogen and progesterone receptors were also compared among the three groups. The
groups in this study did not vary with regard to any of these measures, suggesting no
association between KS and androgens or estrogens. Similarly, Falutz (1996) found no
difference in the levels of testosterone, luteinizing hormone, and follicle stimulating
hormone between HIV-positive men with and without KS. Thus, while descriptive
epidemiologic studies have repeatedly demonstrated the male predominance of KS,
consistent findings regarding possible hormonal mechanisms for this observation have
not been demonstrated.

There is wide variation in the age at diagnosis of KS among the various groups at
high risk for this disease (Table 1.2.1). Classical KS primarily occurs among the elderly,
whereas prepubescent African children are most effected by the lymphadenopathic form
of the disease (Friedman-Kien 1990a). The ages of those who developed iatrogenically
immunosuppressed-KS reflect the underlying diseases that prompted immunosuppressive
therapy. Similarly, the ages of those with AIDS-related KS reflect the groups at risk for
infection with HIV. The risk of KS does not appear to vary by age in the group at highest

risk for the disease, that is, among homosexually active males with AIDS (Beral 1991a).
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For these reasons, it is difficult to interpret the role of age in the development of KS.
Nonetheless, it seems prudent to examine the possible effects of age when conducting
epidemiologic investigation of this disease.

In the United States, up to 40 percent of homosexual males with AIDS diagnosed
in the early 1980’s presented with KS at the time of their initial AIDS diagnosis (Beral
1990). Within the first decade of the AIDS epidemic, the percentage of people with
AIDS who had KS at the time of their initial AIDS diagnosis decreased to approximately
10-20 percent (Des Jarlais 1987, Haverkos 1990, Rutherford 1990, Beral 1990). Several
theories have been proposed to explain this phenomenon, including the expansion of the
AIDS case definition to include conditions that may be diagnosed earlier than KS* a
decrease in the identification or reporting of relatively minor KS lesions, and a decline in
exposure to an environmental factor associated with the development of KS (Krown
1997). The interpretation of these studies is limited by the fact that many AIDS patients
developed KS in the months and years following their initial AIDS diagnosis, while the
surveillance databases on which the investigations were based registered only those cases
of KS diagnosed at or near the time of AIDS diagnosis. Therefore, results from these
studies did not reflect the full spectrum of AIDS-related KS.

Results from several other investigations suggest that the occurrence of KS among

people with AIDS may have been stable over the course of the AIDS epidemic (Jacobson

* Beral (1990) adjusted for changes in the AIDS case definition, and continued to observe a temporal
decline in the proportion of newly diagnosed AIDS patients with KS.
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1990, Mufioz 1993, Montaner 1994, Veugelers 1995, Lundgren 1995). One of these
investigations (Lundgren 1995), based on the experience of AIDS patients in Denmark,
may reconcile the discrepant findings among the studies. This investigation documented
a decline over time in the percentage of patients diagnosed with KS at their initial AIDS
diagnosis, from 31 percent among those diagnosed with AIDS prior to 1985 to 13 percent
among those diagnosed in 1990. However, the cumulative incidence of KS among cohort
members, estimated from time of initial AIDS diagnosis until death or censoring, did not
change over the same period of study. Thus, the cumulative incidence of KS remained
constant over time but developed later after initial diagnosis of AIDS. Additional
research, including retrospective serologic testing for the prevalence of HHVS in defined
cohorts of HIV-infected individuals, may provide further insight into the temporal trends
of KS among people with AIDS.

Recent increases in the incidence rates of KS in some populations may have been
unrelated to HIV. Some individuals diagnosed with KS early in the AIDS epidemic
never became HIV seropositive (Friedman-Kien 1990b). This and other reports of KS
among HIV-negative homosexual men (Haverkos 1985, Garcia-Muret 1990) led to
speculation that homosexually active males were exposed to an infectious agent, other
than HIV, that increased their risk of KS. Similarly, an increase in KS was observed in
Sweden in the 1970’s, a phenomenon apparently unrelated to HIV (Bendsde 1990).

There is limited evidence that individuals with selected HLA types are at

increased risk of developing KS (Pollock 1983, Prince 1984, Mann 1988, Mann 1990).
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However, two population-based studies have failed to confirm these observations
(Melbye 1987, Gilles 1987). The relevance of HLA genotype in the development of KS
remains unclear.

In response to the emerging AIDS pandemic, and before the discovery of HIV,
numerous epidemiologic studies were undertaken to identify risk factors that might
explain the new syndrome. Because KS was one of the initial AIDS-defining illness,
these studies often sought to identify factors associated with the development of KS. The
use of nitrite inhalants emerged from some of these investigations as an important risk
factor in the development of KS (Jaffe 1983, Haverkos 1985). Nitrite inhalants were used
as sexual stimulants and, as such, were highly correlated with sexual activity. The
etiologic agent of KS is thought to be transmitted through sexual contact (Beral 1990),
therefore, the association between KS and nitrite inhalants may be explained by the
correlation between nitrite inhalants and sexual activity, rather than effects nitrite

inhalants themselves (Kaplan 1994, Krown 1997).

1.5 Kaposi’s sarcoma and sexually transmitted and enteric pathogens

The hypothesis that an infectious agent is involved in the etiology of KS is not
new (Bluefarb 1957, Oettlé 1962)5. However, much of the evidence for an association
between KS and sexually transmitted and enteric diseases developed following the advent

of the AIDS epidemic in the United States and western Europe. This evidence was

* Bluefarb (1957) cites an article on this topic that was published in 1902.
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initially derived from six studies of KS that involved people with AIDS (Table 1.5.1),
though the results from these studies were inconsistent. This hypotheses was eloquently
developed in a series of three manuscripts by Dr. Valerie Beral and her colleagues (Beral
1990, Beral 1991b, Beral 1992). Dr. Beral’s work and the preceding six studies are
summarized in the following paragraphs.

Marmor (1982, 1984) conducted a case-control study of risk factors for the
development of KS among homosexually active young men. This case series represented
20 of the first 21 patients with KS to be diagnosed among young homosexually active
men at the New York University Medical Center between March, 1979, and August,
1981. Age (+ 2 years) and race-matched controls without KS were selected from the
practice records of a Manhattan internist whose clientele included a high proportion of
homosexually active young men.

All 20 cases and 38 out of 40 controls (95 percent) had positive IgG antibody
titers to cytomegalovirus. However, the geometric mean antibody titer in cases (57.5 +
2.2) was significantly greater than that in controls (27.9 £ 2.5). Antibody titers to
Epstein-Barr virus were significantly lower in cases than controls. The levels of IgG
antibody to hepatitis A virus, antibody to hepatitis B surface antigen, and antibody to
hepatitis B core antigen were higher in cases than controls, though these differences were
not statistically significant.

By univariate analysis, the geometric mean number of partners per month was

higher for cases than controls for numerous sexual behaviors. These behaviors included
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male homosexual intercourse of any type (Relative Risk (RR)=1.5, p=0.01), insertive
oral-genital intercourse (RR=1.3, p=0.05), receptive oral-genital intercourse (RR=1.5,
p=0.01), receptive oral-genital intercourse with swallowing of semen (RR=1.9, p=0.003),
insertive anal-genital intercourse (RR=1.2, p=0.06), receptive anal-genital intercourse
(RR=4.6, p=0.005), receptive anal-genital intercourse with ejaculation of partner
(RR=11.3, p=0.0001), occasions of fisting® (insertive or receptive) (RR=2.0, p=0.01), and
use of amyl nitrate (RR=2.9, p=0.001) and butyl nitrites (RR=2.1, p=0.005).

These observations must be interpreted with caution, given the temporal context
of the study. That is, the investigation was conducted early in the AIDS epidemic, prior
to the discovery of HIV. Thus, it is likely that the control group was comprised of
individuals with and without HIV infection (the authors indicate that two members of the
control group were diagnosed with AIDS after being enrolled in the study). In
interpreting the results from this investigation, it is not possible to disentangle the risk
factors for KS from those for HIV infection. Nonetheless, the study was a valuable
contribution at the time, and many of the risk factors for KS that were identified in this
investigation were subsequently documented in studies that employed more appropriate
control groups.

Goedert (1987) identified a cohort of 86 homosexually active males who were
HIV-seropositive at the time they were enrolled for study in May and June of 1982.

These individuals, consecutive patients of three primary care physicians in Washington,

® Fisting is the slang term for inserting one’s hand and/or a portion of one’s arm into a partner’s anus.
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D.C. and New York City (Manhattan), were followed through June of 1985. Serologic
samples were drawn at the beginning of the study, and were examined for evidence of
infection with hepatitis B virus, cytomegalovirus, herpes simplex virus (types 1 and 2),
Epstein-Barr virus, and syphilis. Eight cases of KS subsequently developed among
cohort members during the three-year follow-up period. High levels of antibodies to
hepatitis B surface antigen were associated with an increased risk of KS. None of the
remaining pathogens were associated with the development of KS. Self-reported
behaviors including receptive fellatio, use of enemas, methaqualone use, and pipe
smoking were also associated with the development of KS. Seven of the eight KS cases
that developed among cohort members were Manhattan residents, which may be relevant
to the hypothesis that an infectious agent of KS was more prevalent in the “epi-centers”
of AIDS infection (i.e., New York, Los Angeles, San Francisco) than in other areas (Beral
1990).

The Vancouver Lymphadenopathy-AIDS Study is an ongoing prospective
investigation of homosexually active men who were recruited from six general practices
in Vancouver, British Columbia, between November 1982 and February 1984 (Archibald
1990). The investigators conducted a nested case-control study comparing 25 patients
with an initial AIDS diagnosis of KS to 48 patients with an initial AIDS diagnosis of
other AIDS-defining illnesses.

The study collected self-reported information on history (ever vs. never) of

selected sexually transmitted and enteric infections. Positive associations were observed
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between KS and a history of syphilis (Odds Ratio (OR)=2.4, 95 percent confidence
interval (CI)=0.8 - 6.5) and herpes simplex infection (OR=2.5, 95 percent CI=0.9 - 7.3).
There was a negative association between KS and history of giardiasis (OR=0.14, 95
percent CI=0.02 - 0.9). KS did not appear to be associated with prior histories of
gonorrhea, nonspecific urethritis, venereal warts, pubic lice, scabies, mononucleosis,
hepatitis, amebiasis, or episodes of gay bowel syndrome7.

Risk of KS was greatest for those with a high number of sex partners, high
frequency of sexual contacts occurring in washrooms or parks, and a high frequency of
participation in receptive anal intercourse and fisting (both receptive and insertive
fisting). KS was also associated with having had sex partners in geographic areas at high
risk for AIDS (i.e., San Francisco, Los Angeles, and New York) in the five years prior to
enrollment. A strong association was also reported for use of nitrite inhalants.

Similar findings were reported in a subsequent analysis of 353 HIV-seropositive,
homosexually active male members of the Vancouver cohort. Archibald (1992) reported
associations between the development of XS and use of nitrite inhalants (RR=2.3, 95
percent CI=1.0-5.0) and a high number of sexual contacts during the period 1978-1982 in
the AIDS epidemic centers of San Francisco, Los Angeles, and/or New York (RR=3.5, 95

percent CI=1.6-7.6).

7 Gay bowel syndrome is a clinical pattern of anorectal and colon diseases encountered with unusual
frequency in homosexually active males (Kazal 1976, Laughon 1988). The clinical diagnosis includes
condyloma acuminata, hemorrhoids, nonspecific proctitis, anal fistula, perirectal abscess, anal fissure,
amebiasis, benign polyps, viral hepatitis, gonorrhea, syphilis, anorectal trauma and foreign bodies,
shigellosis, rectal ulcers, and lymphogranuloma venereum (Kazal 1976).
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Self-reported histories of prior sexually transmitted and enteric diseases were
similar between San Francisco Clinic Cohort members with and without KS (Lifson
1990a, 1990b). However, this study focused only on those cases of KS that were present
at the time of initial AIDS diagnosis.

In the Multicenter AIDS Cohort Study (MACS), Jacobson (1990) examined 391
cohort members who developed AIDS, comparing those with and without KS with regard
to prior infections with selected sexually transmitted and enteric pathogens. A higher
percentage of patients with KS reported prior oral gonorrhea infection than those without
KS (26.2 percent vs. 15.3 percent, respectively, p=0.027). Similarly, those with KS more
often reported prior histories of syphilis, shigella or salmonella, amebic dysentery,
giardia, and urethral and rectal gonorrhea, though these differences were not statistically
significant. In another analysis of MACS data, Armenian (1993) reported an association
between KS and multiple episodes of one or more infectious agents.

Results from a study by Moss and colleagues were summarized in a manuscript
by Abrams (1990). Though few details of the study methodology are provided in this
summary article, the results were presumably derived from a study of gay men in the San
Francisco area that was described in a separate manuscript (Moss 1987)8. In this study,
151 AIDS patients with KS were compared with 83 AIDS patients who developed
opportunistic infections but never had KS. Patients who developed KS were more likely

than the comparison group to have had "any parasitic infection" (OR=2.2, p=0.006). Ina

¥ These cases appear to be different from those described by Lifson (1990a, 1990b).



19

multivariable analysis, patients who developed KS were at higher risk than controls for a
history of amebiasis, while controls were more likely to have reported a history of other
sexually transmitted infections.

In the first of three manuscripts on this topic, Beral (1990) presented data on the
occurrence of KS among persons with AIDS in the US. Using data from the CDC’s
national AIDS surveillance program, Beral and her colleagues characterized the
prevalence of KS among people with AIDS according to mode by which they were most
likely to have been infected with HIV®. For comparison, the investigators estimated the
number of KS cases expected to occur among AIDS patients based on 1.) age- and sex-
specific incidence rates of KS in the US from 1973-79, and 2.) the percent of transplant
recipients in whom KS develops. The investigators interpreted their results as being
consistent with an infectious etiology for KS: 1.) people with AIDS who acquired HIV
through sexual contact were at much higher risk of KS than other HIV-risk groups, 2.)
KS occurred with greater frequency among people with AIDS from major metropolitan
areas with a high risk of AIDS (“epi-centers” of AIDS) compared to people with AIDS
from other regions, suggesting a higher prevalence of the putative etiologic agent in these
areas, and 3.) the prevalence of KS at initial AIDS diagnosis declined from 1983 to 1988,

suggesting that exposure to the KS agent decreased over time'".

® HIV transmission groups included homosexual and bisexual males, heterosexuals born in Caribbean or
African countries, “other” heterosexuals (i.e., those not born in the Caribbean or Africa), intravenous drug
users, transfusion recipients, and hemophiliacs.

' Other interpretations for the decline in prevalence of KS among newly diagnosed AIDS patients were
discussed in Section 1.4.
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In the second manuscript, Beral (1991b) utilized AIDS surveillance data from
Britain. These data included information on the country in which the AIDS patient may
have been exposed to HIV, as well as the country of origin of sexual partners who may
have been the source of HIV infection. Patients presenting with KS at the time of their
AIDS diagnosis were more likely to have acquired their HIV infection in the United
States and/or Africa than were AIDS patients without KS. Further, a higher proportion of
AIDS patients from the urban center of London (an “epi-center” of AIDS) presented with
KS than did patients from other areas of Britain.

Finally, in a cohort of homosexually active males with AIDS in Britain, Beral
(1992) found that those who were most sexually active were at greatest risk for
developing KS. Further, fecal-oral contact, as measured by self-reported participation in
selected sexual behaviors such as rimming and fisting were at highest risk of developing
KS. The association between fecal-oral contact and KS has been demonstrated in some
investigations (Jacobson 1990, Darrow 1992, Grulich 1997), but not others (Lifson
1990a, Lifson 1990b, Elford 1992, Page-Bodkin 1992, van Griensven 1993, Kaidor
1993).

Until 1994, no known agent other than HIV had been consistently associated with
the development of KS. The discovery of a new human herpesvirus, highly associated

with the disease, ushered in a new era of KS research.
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1.6 Discovery of a new herpesvirus highly associated with Kaposi’s sarcoma

In December, 1994, Yuan Chang and her colleagues at Columbia University
published an article that dramatically changed the direction of KS research (Chang 1994).
Using a subtractive hybridization technique, representational difference analysis (RDA)l L
these investigators identified a 330 base-pair DNA sequence that was present in over 90
percent of Kaposi’s sarcoma tissue from AIDS patients. In contrast, this DNA sequence
was present in less than 15 percent of non-KS tissue from the same AIDS patients, and
was not detected in tissue from HIV-negative controls. Portions of this DNA sequence
were subsequently determined to be homologous to genes that encode the minor capsid
and tegument proteins in two known gammaherpesviruses, the Epstein-Barr virus and
herpesvirus saimiri. Both of these viruses are believed to have oncogenic potentiallz.
These combined observations suggested the presence of novel human herpesvirus that
was strongly associated with Kaposi’s sarcoma among people with AIDS.

Numerous PCR-based studies subsequently demonstrated the presence of these
DNA sequences in tissue samples from all types of Kaposi’s sarcoma, including the

classic, African endemic, iatrogenically immunosuppressed, and AIDS-related forms of

' Representational Difference Analysis (RDA) is used to compare DNA sequences between diseased and
non-diseased tissues, and to identify “extra” DNA sequences found only in the diseased tissue (Lisitsyn
1993). This method was first reported less than two years prior to publication of the Chang article (1994),
demonstrating the rapid pace of change in the world of molecular biology.

12 Epstein-Barr virus has been associated with the development of Burkitt’s lymphoma, Hodgkin’s disease,
and nasopharyngeal cancer in humans (Mueller 1996). Herpesvirus saimiri has been associated with the
development of fulminant polyclonal T-cell lymphoproliferative disorders in some New World monkey
species (Rangan 1977).



the disease (Table 1.6.1). Results from these investigations were remarkably consistent.
Virtually all KS tissue tested positive by PCR for the target DNA sequences, regardless
of the type of KS. The DNA sequences were not as common in non-KS tissue from HIV-
positive individuals and were rarely, if ever, detected in non-KS tissue from HIV-
negative individuals.

The same DNA sequences were also detected by Cesarman (19952) in rare body
cavity-based lymphomas that occur among people with AIDS (Green 1995), and in
Multicentric Castleman’s Disease (Soulier 1995), an angiolymphoproliferative disorder
that appears to be associated with KS among people with AIDS (Peterson 1993). One
study found the DNA sequences in tissue samples from various proliferative skin lesions
in HIV-negative, immunosuppressed individuals (Rady 1995). However, these findings
were not replicated in subsequent investigations (Adams 1995, Boshoff 1996, Uthman
1996). HHV8 DNA sequences have also beer detected in tissue samples from (non-
AIDS) patients with multiple myeloma (Rettig 1997, Brousset 1997), leading to
speculation that HHV8 may be involved in the etiology of his disease. However, these
findings were not replicated in three other investigations (Parravicini 1997, Masood 1997,
Whitby 1997). In the latter three studies, serologic evidence (i.e., antibodies) for HHV8
infection was established in only a small percentage of the patients with multiple
myeloma, consistent with-estimates of HHV8 prevalence in the general population.
Further, the descriptive epidemiology of KS differs from that of multiple myeloma

(Cottoni 1997), which is inconsistent with a common etiology for both diseases.
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Additional research is needed to clarify the association between HHV8 and multiple
myeloma.

The initial body of evidence surrounding the discovery of HHV8 DNA in KS
lesions was met with both cautious optimism and frank skepticism (Cohen 1995, Levy
1995). Few questioned the evidence in support of a new human herpesvirus. Even
before it was isolated and grown in culture, the virus was commonly referred to as
HHVS, in recognition of its place as the eighth known human herpesvirusB. Rather, at
issue was whether or not HHVS8 played a role in the etiology of KS. Skeptics cited the
fact that the virus was associated with multiple disease entities (KS, body cavity-based
lymphoma, Multicentric Castleman’s Disease, and proliferative skin lesions) as evidence
that HHV8 was a ubiquitous, lymphotrophic, passenger virus that may be reactivated
during an immune response. Yet, as evidence accumulated, even the harshest critics were
compelled to reevaluate their views.

Whitbey and colleagues (1995) were the first to demonstrate that the presence of
HHV8 DNA sequences in subjects without KS was predictive of subsequent development
of KS in the same individuals. These investigators tested for the presence of HHV8 DNA
sequences in the peripheral blood mononuclear cells (PBMC) of people with AIDS-
related KS, HIV-positive individuals without KS, and among HIV-negative controls.
HHVS8 DNA sequences were detected in 24 of 46 (52 percent) of the AIDS patients with

KS, and in 11 of 143 (8 percent) HIV-positive subjects without KS. No evidence of

13 The virus is also commonly referred to as Kaposi’s sarcoma associated herpesvirus (KSHV).
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HHVS infection was found in the HIV-negative controls. The investigators followed the
143 HIV-positive individuals without KS for a median of 30 months from the time their
first or only blood sample was drawn. Six of 11 subjects (55 percent) with evidence of
HHVS infection subsequently developed KS. Only 9 percent (12/132) of subjects
without evidence of HHV8 infection developed KS in the same time period. Additional
prospective investigations have similarly documented that individuals infected with
KSHYV are at much higher risk of subsequently developing KS than those not so infected
(Moore 1996b, Gao, 1996a, Melbye 1998, Grulich 1999).

HHVS DNA sequences were detected by PCR in situ hybridization14 in
endothelial cells and spindle cells from KS lesions, but not in cells from surrounding
tissue (Boshoff 1995, Staskus 1997). Spindle cells are thought to represent the tumor
cells of KS (Masood 1993). The specificity of infection indicated by studies utilizing the
in situ hybridization technique suggests that HHV8 is not simply a lymphotrophic
passenger virus in these lesions.

Serologic tests for antibodies to HHV8 have now been developed. These assays
consistently detected evidence of HHV8 infection in most, but not all, subjects with KS,
regardless of the HIV status of the patient.(Table 1.6.2). There is some discrepancy,
however, between the various assays in estimating the proportion of the general

population that may have been infected with the virus. Estimates for the general

' PCR in situ hybridization is a technique that amplifies DNA sequences from a specific cell. Results from
this test are thought to be highly specific to the contents of the target cell.
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population based on antibodies to latency-associated nuclear antigens were consistently in
the range of 0-4 percent (Gao 1996a, Kedes 1996, Gao 1996b, Simpson 1996). In
contrast, one study based on antibodies to products of the lytic phase of the virus
suggested that up to 20 percent of the general population may have been infected with
HHVS8 (Lennette 1996). Further, a comparison of six antibody assays for HHVS

indicated that the various assays frequently disagreed on the HHV8 status of individual
subjects (Rabkin 1998). Additional work is needed to clarify the reasons for these
discrepant observations.

HHV 8 has been isolated and grown in culture (Renne 1996, Foreman 1997), and
the DNA sequence of HHV8 has been largely determined (Russo 1996, Moore 1996c).
The HHV8 genome has been shown to harbor sequences that may have oncogenic
potential (see Section 1.3). The HHVS8 genome codes for homologues of the cellular anti-
apoptotic protein Bcl-2 and cellular cyclin D1 (Cesarman 1996, Ganem 1997). It also
encodes for proteins related to cellular cytokines, which may be relevant to previous
reports regarding the importance of these factors in the growth of KS cells in culture.

Indirect evidence regarding the role of HHVS in the development of KS also came
from a natural experiment that was unwittingly undertaken during the course of the AIDS
epidemic. Some AIDS patients have received antiviral therapy for retinitis and other
viral-related conditions. There is limited evidence of KS remission in AIDS patients

following treatment with anti-herpes agents (Morfeldt 1994, Mocroft 1996, Glesby 1996).
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The tools of molecular biology have also provided opportunities to examine
possible modes of transmission for HHVS. Investigators have now examined saliva
(LaDuca 1998, Blackbourne 1998, Boldogh 1996, Koelle 1997), semen (LaDuca 1998,
Huang 1997, Howard 1997, Lin 1995, Ambroziak 1995, Monini 1996), and prostate
tissue (Monini 1996) for evidence of HHV8 infection, with varying results. However, as
the assays for HHV8 are improved and methods for their application refined, these tools
will be invaluable for determining the modes of HHV8 transmission and in further

evaluating the role of HHVS in the development of KS.

1.7 A brief history and research objectives of this investigation

The present study was initially conceived in 1992 as a mechanism to further
characterize the association between KS and selected sexually transmitted and enteric
pathogens among people with AIDS. At that time, there were no strong candidates for
the etiologic agent of KS, though there was compelling evidence that a sexually
transmitted agent, in addition to HIV, was involved in the development of the disease
among people with AIDS. Numerous disease agents had been investigated, but most
studies had been conducted in relatively small cohorts, were not population-based, or
relied on self-reports of prior exposure to the pathogens under investigation.

In 1992, surveillance for AIDS, cancer, sexually transmitted diseases, and enteric
pathogens was well established in western Washington state. Registries for these

diseases, alone and in combination, had already served as the basis for numerous
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epidemiologic investigations. The investigators saw an opportunity to address the
question of KS etiology with the combined resources of these population-based registries.
Initial plans called for a cohort study, with the cohort to be defined as all western
Washington residents diagnosed with AIDS. Occurrence of the outcome of interest, KS,
among cohort members could be determined through the surveillance efforts of both the
HIV/AIDS and cancer registries. Exposures of interest, including syphilis, hepatitis B,
giardia spp., salmonella spp., shigella spp., campylobacter spp., and entamoeba
histolytica, could be documented among cohort members through the registries that
conducted surveillance for these diseases.

The investigators worked with representatives from the various disease registries
to develop a protocol that would allow the study to be conducted while maintaining the
highly confidential nature of these files. A research proposal was agreed upon after many
months of negotiation. This proposal was subsequently reviewed, modified, and
approved by separate Human Research Review Committees at the Washington State
Department of Health, the University of Washington, and the Fred Hutchinson Cancer
Research Center. Funding for the study was initially obtained from the University of
Washington Royalty Research Fund, and later in the form of an RO1 research grant from

the National Cancer Institute'’.

'> The research proposal for this investigation received the highest priority score in its study section at the
National Cancer Institute.
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As outlined in the original research proposal, the research goals for this
investigation included the following:
1. Determine whether serologic evidence of syphilis infection is
associated with the development of Kaposi's sarcoma among:
a. homosexually active men with AIDS
b. persons with AIDS who are not homosexually active men
2. Assess whether the following parameters of a syphilitic infection
are associated with increased risk of Kaposi's sarcoma:
a. interval between diagnosis of syphilis and Kaposi's sarcoma
b. syphilis diagnosed and treated in the primary, secondary,
and tertiary stage
3. Among homosexually active men with AIDS, determine whether
enteric infections including giardiasis, salmonellosis, shigellosis,
campylobacterosis, and hepatitis are associated with development
of Kaposi's sarcoma among people with AIDS
A compelling body of evidence now supports HHVS as the etiologic agent of KS,
and it is unlikely that syphilis and the other infectious agents under investigation in the
present study represent etiologic agents of KS. Nonetheless, this investigation may
contribute to the epidemiology of KS by using these agents as surrogates for behaviors
that may be relevant to the transmission of HHV8. The results from this investigation

must bc interpreted in this context.
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The second chapter of this dissertation describes the disease registries that
contributed to this investigation. Chapter 2 also describes the methods and results of the
record linkages that created the research database. Chapter 3 provides information on the
types of cancer that were diagnosed among people with AIDS, and discusses issues of
surveillance for cancer in this population. The association between KS and selected
sexually transmitted and enteric pathogens is presented in Chapter 4. Chapter 5 includes
a brief summary of the study results, and a discussion of the strengths and limitations of

the investigation.
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Table 1.2.1 Clinical and epidemiological manifestations of KS :
Age at Male/
onset female
Type Population at risk (years) ratio
Classical Eastern European Jewish and 50-80 10-15:1
Mediterranean background
African endemic
Sub-types
Benign nodular Black African adults 25-40 17:1
Aggressive Black African adults 25-40 17:1
Florid Black African adults 25-40 17:1
Lymphadenopathic Black African children 2-15 3:1
[atrogenic Patients on azathioprine, 20-60 2.3-1
immunosuppression cyclosporin, and cortico-
steroids; renal transplant
recipients, systemic lupus
erythematosus, temporal
arthritis
Epidemic AIDS-related Homosexual men (95 %) 18-65 106:1
Other risk groups (5 %)

* Adapted from Friedman-Kien (1990a) and Martin (1993)



Table 1.4.1.

Percentage of people with AIDS who had KS
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at the time of their initial AIDS diagnosis,
by HIV transmission group and sex -

Percent
HIV transmission group Sex with KS
Homosexual/bisexual Male 19.8
Homosexual/bisexual and
injecting drug user Male 17.1
Bom in Caribbean/Africa Male 6.0
Female 3.6
Heterosexual partner of person
born in Caribbean/Africa Male 6.2
Female 5.1
Injecting drug user Male 2.7
Female 1.8
Blood transfusion Male 3.6
Female 2.1
Hemophilia Male 2.1
Female 1.1

* From Peterman (1993)
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Table 1.6.1 PCR-based investigations that have reported evidence of HHV8-DNA sequences in
persons with and without Kaposi’s sarcoma (page one of four)

Positive tests/

number tested
Study Source of lissue (percent positive)
Chang (1994) e AIDS-related KS 2527 (93 %)

Su (1995)

Huang (1995)

Dupin (1995)

Collandre (1995)

e AIDS-related lymphomas

o Lymph nodes from AIDS patients
& Non-AIDS lymphomas

o Non-AIDS lymph nodes

e Vascular tumors

o Opportunistic infections

o Consecutive surgical biopsies

e AIDS-related KS

¢ Non-AIDS-related KS

e Lymph nodes from AIDS patients

e Other lymphoid lesions (non-AIDS)

o AIDS-related KS
e Classic KS
o African endemic KS

e Classic (Mediterranean) KS
e AIDS-related KS
o HIV-negative controls

¢ Peripheral blood mononuclear cells in

HIV-positive individuals:
with KS
without KS

3127 (11)
3/12 (25)
0/29 (0)
0/7 (0)
0/5 (0)
0/13 (0)
0/49 (0)

4/4 (100)
213 (67)
0/5 (0)
0/32 (0)

12/12 (100)
7/8 (87)
7/10 (70)

5/5 (100)
4/4 (100)
0/6 (0)

2/10 (20}
0/9 (0)

continued
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Table 1.6.1 continued (page two of four)
Positive tests/
number tested
Study Source of tissue (percent positive)
Boshoff (1995b) » Classic KS 16/17 (94)
* KS in iatrogenically immunosuppressed 8/8 (100)
transplant patients
o AIDS-related KS 14/14 (100)
e KS in HIV-negative homosexual male 1/1 (100)
e HIV-negative angioma/angiosarcoma 0/4 (0)
o HIV-negative skin nevi 0/3 (0)
e HIV-negative granulation tissue 0/4 (0)
Ambroziak (1995) e HIV-positive homosexual males with KS:
KS tissue 12/12 (100)
non-KS tissue 4/11 (36)
e HIV-negative homosexual male with KS:
KS tissue 1/1 (100)
non-KS tissue 0/1 (0)
e Peripheral blood mononuclear cells (PBMC) 7/7 (100)
from HIV-positive subjects with KS
& Peripheral blood mononuclear cells (PBMC) 3/3 (100)
from HIV-negative subjects with KS
e Peripheral blood mononuciear cells (PBMC) 0/6 (0)
from HIV-positive subjects without KS
e Peripheral blood mononuciear cells (PBMC) 0/14 (0)

from HIV-negative subjects without KS

continued
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Table 1.6.1 continued (page three of four)
Positive tests/
number tested
Study Source of tissue (percent positive)
Moore (1995)° e AIDS-related KS 10/11 (91)
o -negative homosexual men with KS 4/4 (100)
® Classic KS 6/6 (100)
e PBMC from healthy, HIV-negative subjects 0/10 (0)
e Skin from healiny subjects undergoing /11 (9)
elective plastic surgery
Schalling (1995) e AIDS-related KS in adult African males L1/t (100)
e A[DS-related KS in adult African females 5/5 (100)
e AIDS-related KS in African children 1/1 (100)
¢ African endemic KS (HIV-negative) 14/14 (100)
in adult African males
¢ African endemic KS (HIV-negative) 272 (100)
in adult African females
e African endemic KS (HIV-negative) 2/2 (100)
in African children
e AIDS-related KS in adult Swedish males 6/6 (100)
e A[DS-related KS in adult Swedish females 22 (100)
o“Sporatic” (HIV-negative) KS in adult 2/2 (100)
Swedish males
o“Sporatic” (HIV-negative) KS in adult 1/1 (100)
Swedish females
Gluckman (1995)° e HIV-negative, iatrogenically immuno- 1/1 (100)
suppressed female with KS
continued
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Table 1.6.1 continued (page four of four)
Positive tests/
number tested
Study Source of tissue (percent positive)
Adams (1995) e Skin cancer in immunocompetent patients
Epithelial cancers 0/28 (0)
Cutaneous lymphomas 0/13 (0)
Chuck (1996) e African endemic KS 4/4 (100)
» KS in HIV-negative homosexual males 172 (50)
Utaman (1996) e AIDS-related KS 23/23 (100)
e Non-KS skin lesions in HIV-positive 0/28 (0)
subjects
* KS in HIV-negative subjects 5/5 (100)
e Non-KS skin lesions in HIV-negative 0/53 (0)
subjects
Simon (1996) e AIDS-related KS 16/16 (100)
e Classical KS 4/4 (100)
Kemény (1996) e Classic KS 24/24 (100)
e HIV-negative patients with
basalioma 0/3 (0)
pyogenic granuloma 0/3 (0)
hemangioma 0/3 (0)

* Ambroziak and his colleagues also examined the cells and cell-free fluids from saliva and semen of
KS patients to further characterize possible modes of transmission for HHV8. Evidence of HHV8

was not detected in any of these fluids.

® Moore and Chang also determined the DNA sequences for a sample of the KS tissue and determined
that the sequences were more than 98 percent identical for the three types of KS. This evidence
suggests that the same agent is responsible for all forms of KS.

® This was an intriguing case report of an HIV-negative female who developed KS following an
allogeneic bone marrow transplant as treatment for acute myeloblastic leukemia. The donor was
her HL A-identical brother, who was a healthy, HIV-negative homosexual male.
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Chapter 2
Record linkage methodology and results
2.1 Overview

This investigation was conducted with the combined resources from population-
based registries of HIV/AIDS, cancer, syphilis, and other selected communicable diseases
that were diagnosed among residents of western Washington state. The study cohort was
defined as all residents of thirteen counties' in western Washington State who were
diagnosed with the acquired immunodeficiency syndrome (AIDS) during the time period
1982-1992 and were registered in the HIV/AIDS Reporting System (HARS). Cohort
members were identified through routine AIDS surveillance conducted by the
Washington State Office of HIV/AIDS Epidemiology and Evaluation. Occurrences of
cancer, syphilis, and other selected communicable diseases among individual cohort
members were documented from the corresponding disease registries that serve this
geographic region.

This chapter describes each of the component data sets and documents the
methods by which their information was combined to create the research data base for
this investigation. The research data base was constructed from a series of computer-
assisted record linkages among the component data bases. Section 2.2 introduces general

concepts and terms relevant to computer-assisted record linkage. The specific record

' The thirteen counties are Clallam, Grays Harbor, Island, Jefferson, King, Kitsap, Mason, Pierce, San
Juan, Skagit, Snohomish, Thurston, and Whatcom. The study was limited to residents of this geographic
region because it represents the area of population-based coverage for the Cancer Surveillance System.
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linkage methodology employed in this investigation is summarized in Section 2.3.
Characteristics of the component data bases are described in sections 2.4-2.7. Results
from each pair-wise linkage of these data bases are documented in Sections 2.8-2.11.
This project was governed by strict guidelines that were designed to maintain the
confidentiality of patient records. These guidelines were formalized in a confidentiality
agreement among the participating organizations, and are summarized in Section 2.12.
Copies of the confidentiality agreement and a subsequent addendum to the agreement are

contained in Appendices 1 and 2, respectively.

2.2 Introduction to computer-assisted record linkage

Briefly stated, record linkage “in the present context is simply the bringing
together of information from two records that are believed to relate to the same individual
or family” (Newcombe 1988). The records to be matched frequently come from separate
sources, though record linkage techniques are sometimes used to match records within a
single data base. The concept of record linkage is not new (Newcombe 1959), but a
formal discussion of its underlying mathematical principles did not appear until 1969
(Felligi 1969). The ability to use record linkage for research purposes was greatly
enhanced with the advent of the computer (Newcombe 1959). Record linkages have
served as the basis for numerous epidemiologic investigations, both in Washington state
(Daling 1982, Emerson 1991, Frost 1992, Demers 1992, Demers 1994, Holt 1997a, Holt

1997b, Doody 1997, Mueller 1997), and nationwide (Potosky 1993, Herman 1997).
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Computerized record linkages have been particularly useful in the study of cancer of
among people with AIDS (Goedert 1998, Wiggins 1995, Coté 1995, Reynolds 1993, Coté
1991, Reynolds 1990).

The purpose of this section is to define the terminology that is used throughout the
manuscript to describe the concepts and methods of computer-assisted record linkage.
The term, component data base, refers to the source of individual records to be linked.

As outlined in Sections 2.4-2.7, the component data bases for this investigation were
population-based registries of HIV/AIDS, cancer, syphilis, and other selected
communicable diseases. The term, linkage variable(s), designates those data items that,
alone or in combination, were used to link records from one data set with those in
another. Name, birth date, and Social Security number were used as linkage variables in
this investigation. Ideally, every record in the component data base should contain a
valid entry for each linkage variable. Linkage variables, alone or in combination, should
also uniquely identify individuals within each component data set. Records from separate
component data bases are said to match, or to be linked, when the values for one or more
linkage variables in two component data bases are judged to represent the same
individual. Record linkage criteria are the rules by which two records are determined to
match.

Record linkage procedures are broadly categorized as deterministic or
probabilistic, depending on the criteria that are chosen to define a match between two

records. In deterministic linkages, records are judged to match if and only if the values
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for the linkage variables are the same in both component data sets. In contrast,
probabilistic record linkages employ a mathematical algorithm to express the degree of
similarity between records from two component data bases, even when the values for one
or more the linkage variables do not match exactly. In probabilistic linkages, therefore,
the investigator must choose an appropriate algorithm to express the degree of similarity
between two records, as well a threshold value below which records will be considered
unlikely to match.

All record linkages conducted for the purposes of this investigation were based on
deterministic matches. The choice of deterministic rather than probabilistic techniques
was a practical decision. Specifically, computer software to conduct probabilistic
linkages was prohibitively expensive, and beyond the resources allocated for this
investigation. In contrast, tools for conducting deterministic linkages were readily

available from standard statistical software packages, as outlined in Section 2.3.

23 Record linkage methodology

The first step in the record linkage process was to identify data items common to
each of the component data sets that could reasonably serve as linkage variables. To this
end, potential linkage variables were judged according to the following criteria: 1.) their
ability to uniquely identify members of the component data set, and 2.) availability of
valid information recorded in the component data set. Variables from each of the four

component data sets were assessed according to these criteria. This exercise was
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conducted for individual linkage variables and for selected combinations of linkage
variables.

Results from these assessments are summarized in Sections 2.4-2.7 according to
the standard tabular format outlined in Table 2.3.1. In this standard format, linkage
variables (alone or in combination) are listed in the first column of each table.
Information displayed in columns 2-5 characterizes the ability of each linkage variable or
combination of variables to uniquely identify a member of the component data set.
Subjects without valid information recorded for a specific linkage variable or
combination of variables (i.e., missing data) are enumerated in column 6.

Name and birth date were two data items that generally met these criteria in all
component data sets (specific exceptions are discussed in Sections 2.4-2.7). Social
Security number was also available for most records in both the HIV/AIDS Reporting
System and Cancer Surveillance System, and served as an additional linkage variable for
the union of these two files.

The following example describes the record linkage methodology that was used in
this investigation. For the purpose of this example, there are two component data sets
that are stored as computer files. These files will be referred to as FILE_A and FILE B,
respectively. Both files contain a variable that uniquely identifies each record in its
respective data set. This identification variable is called ID_A in FILE A and [D_B in
FILE_B, and the values for ID_A and ID_B are unrelated. Both files also include a

variable called SSN that represents Social Security number. Computer-assisted record
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linkage can be used to combine information from the two files for those records that are
determined to represent the same individual. Records from FILE_A and FILE B will be
considered to match (i.e., represent the same individual) if the Social Security number
recorded in FILE_A has the same value as the Social Security number recorded in

FILE B.

To perform the linkage, a computer is instructed to create a virtual table composed
of all Cartesian coordinates formed by the union of records from the two data sets. That
is, the first record in FILE_ A is combined with each record in FILE_B, the second record
in FILE_A is then combined with every record in FILE_B, and so on until all records in
FILE A have been combined with every record in FILE_B. The computer is then
instructed to examine all the cells within in this virtual matrix to identify those record-
pairs where the Social Security number recorded in FILE_A is the same as that recorded
in FILE_B. Finally, the computer creates an output file that contains a single record for
each record-pair that met the matching criterion. Every record in the output file includes
two unique identification numbers (one from each component data set), as well as the
value for Social Security number.

In this investigation, the computer program that performed the linkage operations
was written in Structured Query Language (SQL), and was accessed from PROC SQL in
the Statistical Analysis System (SAS Institute 1993). An annotated sample program

based on the preceding example is shown in Table 2.3.2.
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Records from four component data sets were combined in this manner to create
the research data base for this investigation. Records from the HARS data set were
linked with records from CSS, WSSR, and WSCDR, respectively, in three separate
sessions. During each of these three sessions, six separate record linkages were
conducted according to the following standard criteria: 1.) first five characters of last
name and birth date, 2.) first five characters of last name, month and day of birth, 3.)
first five characters of last name, first initial of first name, and birth year, 4.)
SOUNDEX? code for last name and birth date, 5 .) SOUNDEX code for last name,
month and day of birth, and 6.) SOUNDEX code for last name, first initial of first name,
and birth year. These six steps were conducted in order as listed above. Once two
records were determined to have matched according to a given criteria, they were
removed from subsequent iterations to minimize the number of records that were
reviewed. Additional linkage criteria were applied to accommodate nuances in the
component data sets. These special circumstances are presented with the results from the
specific record linkage sessions in Sections 2.8-2.11.

After the automated record linkage was completed, each pair of matched records
from the output file was manually reviewed to determine if the records from the
component data bases represented the same individual. To facilitate the review process, a

computer program was developed to display, side by side, the respective patient-

? The SOUNDEX code is a phonetic representation of each subject’s surname. These codes are
particularly useful for linking names that were misspelled, or were spelled differently in the two
component data bases. SOUNDEX codes were assigned by the LINKS software package (Wajda 1991).
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identifying information from each component data base. Subject name, birth date, social
security number, and place of residence (street address, city, county, state, and zip code)
were displayed on the screen. The computer program allowed the reviewer to document
agreement between specific data items (i.e., indicate whether or not the full name listed in
one file was the same as that listed in the other, and so on for birth date, Social Security
number, and place of residence). The computer program also allowed the reviewer to
enter a summary decision (i.e., match vs. no match), and provided space for written
comments. Therefore, the review process and final judgments were fully documented in
a computer-accessible format. Furthermore, the record linkage and review process was
conducted entirely without the use of printed lists of subjects.

The process of manual record review was inherently subjective. However, to
standardize this procedure, all manual record reviews were conducted according to the
guidelines listed in Table 2.3.3. These guidelines were developed a priori and provided a
common structure by which all potential matches were evaluated.

After all possible matches were completed and reviewed, those records that were
determined to match were added to the research data base. After the research data base

was constructed, a final review was conducted to detect and reconcile duplicate

observations.
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24 HIV/AIDS Reporting System (HARS)

AIDS was designated as a reportable disease in the state of Washington in 1986,
and statewide AIDS surveillance has been conducted since that time. Washington
Administrative Code requires reporting of symptomatic HIV infection® within seven days
of diagnosis (State of Washington 1993). Active surveillance for AIDS is conducted
through a well-developed network of hospital infection control practitioners, AIDS care
coordinators, community clinics, and private practitioners (Sharon Hopkins, D.V.M.,
M.P.H., Senior Epidemiologist, Seattle-King County Department of Public Health,
HIV/AIDS Epidemiology Program, personal communication).

Completeness of AIDS reporting is emphasized both to provide the most accurate
epidemiologic data and to maximize funding levels for HIV prevention and care services
when such funding is tied to official case counts. Although AIDS surveillance officially
began in 1986, case reports of AIDS patients were submitted to the Department of Health
since the beginning of the AIDS epidemic in the early 1980°s. After AIDS surveillance
was officially established, state and local officials made a concerted effort to document
AIDS patients diagnosed among Washington state residents prior to 1986. As a result,
statewide AIDS surveillance is considered to bé reasonably complete from the initial
years of the epidemic. Estimates of the completeness of AIDS surveillance vary by

methodology and time period, and range from 88 percent to 100 percent complete (Table

* Symptomatic HIV infection includes those diseases classified by the Centers for Disease Control and
Prevention as AIDS-defining illnesses, as well as other less severe signs and symptoms that were
historically referred to as AIDS-related complex, or ARC (Osmond 1994).
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2.4.1). Most studies have placed the completeness of AIDS reporting in Washington
state above 90 percent, consistent with comparable nationwide estimates from the Center
for Disease Control and Prevention (Buehler 1992).

A static copy of the HARS data base was captured for the purposes of this
investigation in January, 1995. This file included 5,941 records representing people with
symptomatic HIV disease who resided in one of the following western Washington
counties at the time of their HIV-related diagnosis: Clallam, Grays Harbor, Island,
Jefferson, King, Kitsap, Mason, Pierce, San Juan, Skagit, Snohomish, Thurston, and
Whatcom®. In January, 1995, AIDS surveillance was considered to be complete5 for
cases diagnosed during calendar years 1982 through 1992, and over 90 percent complete
for those diagnosed during calendar year 1993. The file also included cases diagnosed in
1994 and 1995, but surveillance was incomplete for the latter two years when the file was
created.

Aliases were listed in the records of 223 (3.8 percent) subjects registered in
HARS. For the purpose of record linkage, two separate records were created for each of
these individuals, one listing the primary name and the alias in the other. Therefore, a

total of 6,164 HARS records were available for linkage.

* As previously mentioned, these 13 counties correspond to the area of population-based coverage for the
Cancer Surveillance System.

° In this context, the word complete is used to indicate that the HARS data base included all cases of the
disease that were likely to have been identified by the prevailing surveillance procedures. In contrast, the
word complete has been used in this manuscript to refer to the ability of the surveillance system to identify
all cases of the disease that were diagnosed.
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A valid name was recorded in each of the HARS records6, and a valid date of
birth was available in all but two records (Table 2.4.2). All but 439 records had a valid
entry for Social Security number, so that 92.9 percent of these records had valid entries
for Social Security number. Valid data were available for the combinations of linkage
variables that were used in the record linkage process (Table 2.4.3), and these
combinations of variables generally perfcrmed well in identifying unique records within

the data set.

25 Cancer Surveillance System (CSS)

The Cancer Surveillance System (CSS) is a population-based cancer registry that
serves the following thirteen counties in western Washington state: Clallam, Grays
Harbor, Island, Jefferson, King, Kitsap, Mason, Pierce, San Juan, Skagit, Snohomish,
Thurston, and Whatcom. The CSS has been a participant in the National Cancer
Institute’s Surveillance, Epidemiology, and End Results (SEER) Program since 1974
(Ries 1997). Incident cancer cases are identified by routine review of medical records,
pathology reports, radiation therapy records, and vital records. Over 95 percent of cancer
cases are abstracted by members of the CSS field staff who visit hospitals, medical

practices, pathology laboratories, and radiation units throughout western Washington.

® One subject did not have a valid code for the first initial of first name (see Table 2.2.2). This subject did,
in fact, have a valid name (both first and last name) recorded in HARS. Unfortunately, the subject’s first
name was not left justified in the name field, and the computer read the first initial of the first name as a
blank space. This error was not detected until after the linkage was completed.
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The remaining cases are abstracted by cancer registrars and medical record technicians at
institutions within the CSS area of coverage. All data are collected and coded according
to standard procedures and definitions developed by the National Cancer Institute (Ries
1997). CSS data are routinely monitored by the SEER Program for accuracy and
completeness of coverage. Independent assessments of case ascertainment conducted in
previous years have consistently shown that the registry's overall completeness of
coverage exceeds 98 percent (Mary Potts, Manager, Cancer Surveillance System,
personal communication). It should be noted, however, that completeness of coverage
may vary according to type of cancer (Karagas 1991, Wiggins 1994).

For the purposes of this investigation, a static copy of the CSS data base was
captured in January, 1995. Coverage of newly diagnosed cancer cases within this
geographic area were considered to be complete through calendar year 1993 at the time
this file was captured. The CSS static file contained records for 291,356 residents within
the CSS area of coverage who were diagnosed with one or more neoplasms during the
time period 1974 through 1995. One or more aliases were listed for 4,455 (1.5 percent)
cancer patients registered in the CSS (ranging from 3,789 individuals with one alias to 1
individual with 20 aliases). For the purposes of record linkage, separate records were
created for each alias. As aresult, a total of 296,633 CSS records were available for
linkage.

Personal identifying information is routinely collected, recorded, and maintained

for each cancer patient registered in the CSS, including the patient’s full name, birth date
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and, when available, social security number. Every record in the static copy of the CSS
data set listed at least one full name for its respective subject (Table 2.5.1). Similarly,
year of birth was available for all but two subjects. Complete date of birth (month, day,
and year) was available for over 99 percent of all records. Valid data were available for
the combinations of linkage variables that were used in the record linkage process (Table
2.5.2), and these combinations of variables generally performed well in identifying

unique records within the data set.

2.6 Washington State Syphilis Registry (WSSR)

Syphilis was designated as a reportable disease in Washington state in 1919 (State
of Washington 1994). Within the Washington State Department Health, the Office of
STD Services maintains the statewide Syphilis Registry and has coordinated surveillance
efforts for this disease since the 1970’s (Leah Cochran, Coordinator of Informational
Support, Washington State Department of Health, Office of STD Services, personal
communication). Syphilis surveillance in Washington state is directly tied to the
mechanisms by which the disease is diagnosed. Briefly, syphilis is detected in the
clinical laboratory with the use of serological tests which fall into one of two general
categories: nontreponemal or treponemal (Chang 1983). Non-treponemal assays are
designed to test serum for the presence of antibody that reacts with a cardiolipin-lecithin
antigen (Jaffe 1997). In contrast, treponemal tests detect antibody that reacts with the

antigenic component of pathogenic members of the genus Treponema. Nontreponemal
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tests are relatively inexpensive and highly sensitive, but generally have a lower
specificity than treponemal tests. For this reason, a diagnosis of syphilis based on a
positive nontreponemal test is usually confirmed by a more specific treponemal test.
These diagnostic tests require facilities and expertise that are typically found only in a
clinical laboratory. Washington state law requires all laboratories in the state to report
the results from all tests for syphilis to the State Laboratory or the King County
Laboratory, to be verified by a confirmatory test at the latter two institutions. The
Washington State Department of Health then receives the results from all such tests from
the State Laboratory and the King County Laboratory. Washington State law also allows
for the reporting of incident cases of syphilis by health care providers. The Washington
State Syphilis Registry is the official repository for all laboratory-based diagnoses and
case-reports of syphilis’.

The Office of STD Services routinely monitors the consistency of syphilis
surveillance by comparing the number of syphilis diagnoses independently reported by
individual clinical laboratories with the corresponding number of events registered in the
WSSR. The laboratory-based surveillance mechanism, augmented by case reports from
health care providers, is believed to account for virtually all cases of syphilis diagnosed

among Washington residents (Leah Cochran, personal communication).

7 The WSSR is most accurately described as a registry of individuals who have had positive test results for
syphilis. For this investigation, only individuals confirmed by a positive treponemal serologic test were
considered to have had syphilis, which is the same definition applied for routine reporting of surveillance
data.
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The WSSR static file was captured in August, 1995. At that time, the WSSR
contained records for 79,702 individuals who had received at least one positive test resuit
for syphilis, dating from the 1940s. One or more aliases were listed for 2,477 (3.1
percent) of subjects registered in the WSSR (ranging from 2,203 individuals with one
alias to one individual with 10 aliases). For the purposes of record linkage, separate
records were created for each alias. As a result, a total of 82,546 WSSR records were
available for linkage.

Information regarding date of birth was incomplete in the majority of WSSR
records (Table 2.6.1). A total of 12,442 WSSR records (15.1 percent of all WSSR
records) contained no information for date of birth. The year of birth was recorded in the
remaining 70,104 records, but the month and day of birth was unknown in more than half
of these records®. Surname was recorded in all WSSR records, and the first name was
available in all but 40 records. Therefore, first and last name were the only two variables
available for linking the 12,442 WSSR records that had no date of birth recorded; the
combination of first and last name uniquely identified most of these records (Table 2.6.1).
The six standard combinations of linkage variables outlined in Section 2.3 also uniquely
identified the remaining WSSR records (Table 2.6.2). However, combinations of linkage
variables that included birth month and day were somewhat limited in their ability to

uniquely identify individuals in the data set.

% In cases where the year of birth was known, but the month and day of birth was unknown, the WSSR
entered a value of July Ist (i.e., 07/01/YY, where Y'Y represents the known year of birth).



2.7 Washington State Communicable Disease Registry (WSCDR)

At present, over 50 communicable diseases are reportable by law in the state of
Washington (Washington State Department of Health 1995). The Washington State
Department of Health’s Communicable Disease Epidemiology Section conducts
surveillance for these diseases, and serves as the repository for case-reports of individuals
with these infections. Communicable disease case-reports originate from clinical
laboratories, private health care providers, and local health departments. For the purposes
of this investigation, we obtained surveillance records from the WSCDR for the seven
pathogens listed in Table 2.7.1. These seven pathogens were selected because their
respective modes of transmission were well documented and their corresponding
surveillance data were readily available’.

Surveillance for these seven infections is known to be incomplete since many
cases remain asymptomatic and, therefore, never reach the health care and surveillance
systems (Marcia Goldoft, M.D., M.P.H., Epidemiologist, Washington State Department
of Health, Communicable Disease Epidemiology Section, personal communication).
Prior studies have documented the potential for large gaps in the surveillance of hepatitis
and other enteric pathogens (Marier 1977, Kimbal 1980, Vogt 1983). For example,
Marier (1977) estimated the completeness of coverage to be 11 percent for viral hepatitis,

42 percent for salmonellosis, and 62 percent for shigellosis. The implications of

? In addition, some of these pathogens had been associated with the occurrence of KS in previous studies
of people with AIDS (see Section 1.5).
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incomplete surveillance for these pathogens in interpreting results from this investigation
are discussed in Chapter 6.

The WSCDR static file was captured in June, 1997, and included information on
52,301 case-reports for the seven infections of interest'®. One or more aliases were
recorded in 94 of these case reports. Separate records were created to represent each
alias, producing a total of 52,403 WSCDR records for the purpose of linkage.

Date of birth was recorded in only 5,110 (9.8 percent) of the WSCDR records that
were available for record linkage (Table 2.7.2). First and last names were recorded in
each of these 5,110 records. The six standard combinations of linkage variables uniquely
identified individual observations within this subset of WSCDR records (Table 2.7.3).

Date of birth was not recorded in the remaining 47,293 (90.2 percent) WSCDR
records, presenting a special challenge to the record linkage process. Fortunately, the age
of each subject was recorded in all but 57 records. An estimate of birth year was obtained
by subtracting the subject’s age from the respective year of registration“. Surname was
recorded in each of these records, and first name was recorded in all but two (Table
2.7.4). Combinations of linkage variables based on name and estimated year of birth

uniquely identified individuals within this group of subjects (Table 2.7.4).

' The availability of these data in computerized format varied by pathogen, and is discussed in detail in
Section 5.3.

"' To assess the validity of this method, this procedure was used to estimate the year of birth for the 5,110
WSCDR records for whom birth date was recorded. The estimated value of birth year fell within 2 years
of the recorded value of birth year in 99 percent of these cases.
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2.8 HARS-CSS linkage

The linkage of 6,164 records from HARS with 296,633 records from CSS
identified 1,308 individuals who were determined to have been independently registered
in both surveillance systems. These linked records were identified through of series of
eight separate matching algorithms, as summarized in Table 2.8.1. Social security
numbers were recorded in most records from both registries (92.9 percent of HARS
records and 92.5 percent of CSS records). For this reason, the two data sets were first
matched by social security number, which resulted in the identification of 1,148 linked
records (87.8 percent of all linked records that were detected).

Records from HARS and CSS were then linked according to the six standard
criteria summarized in Section 2.3. The linkage based on the first 5 characters of last
name and birth date identified 150 linked records (11.5 percent). Two records (0.2
percent) were identified on the basis of the first five characters of last name and month
and day of birth. Six linked records (0.5 percent) were identified from the first five
characters of last name, first initial of first name, and year of birth. No linked records
were identified in the remaining three standard algorithms.

Two additional linked records (0.2 percent) were serendipitously identified during
a subsequent match between KS cases in the CSS that were not included in the HARS

data set and records from the WSSR (see Section 2.11).
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During the linkage process, 11 duplicate records were discovered in the HARS
data set. When a duplicate record was found, the earliest record was retained in the

research data base and the remaining record was excluded.

2.9 HARS-WSSR linkage

A total of 873 individuals registered in HARS were also registered in the WSSR.
These subjects were identified through a series of seven separate record linkages, as
summarized in Table 2.9.1. All 6,164 records from HARS were matched with the 70,104
WSSR records that contained a valid date of birth, according to the six standard linkage
algorithms outlined in Section 2.3. However, many of the WSSR records with valid dates
of birth actually contained bogus values for birth month and year (see Section 2.6). This
accounts for the disproportionate number of matches that were based on the first five
characters of last name, first character of first name, and year of birth. If the full birth
date had been recorded in these records, they would probably have linked according to
the first five characters of first name and birth date.

The 12,442 records from WSSR without valid birth dates were linked with all
6,164 HARS records to identify those with the same first and last names. Seventy-six
record-pairs were identified by this criteria.

As discussed in Section 2.6, not all records registered in the WSSR represent

actual cases of syphilis. Accordingly, 730 (83.6 percent) of the 873 individuals identified
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in the HARS-WSSR linkage were recorded in WSSR with one or more episodes of

syphilis.

2.10 HARS-WSCDR linkage

A total of 769 case-reports from WSCDR were linked with 673 individuals
registered in HARS (Table 2.10.1). Of the HARS records that matched, 581 (86.6
percent) linked with a single WSCDR record, 84 (12.5 percent) linked with two WSCDR
records, and 6 (0.9 percent) linked with three WSCDR records.

The six standard algorithms described in Section 2.3 were used to link all 6,164
HARS records with the 5,110 WSCDR records for whom a valid birth date was recorded.
Twenty-four linked records were identified from these matches (Table 2.10.1, linkages 1-
6).

Date of birth was not recorded in 47,293 (90.2 percent) of the WSCDR records.
However, the subject's age at diagnosis was recorded in all but 57 (0.1 percent) of these
records. As presented in Section 2.7, the year of birth was estimated for individuals
whose ages were known. Using this information, two additional linkage criteria were
employed to match all 6,164 HARS records with 47,236 WSCDR records for whom year
of birth could be estimated (Table 2.10.1, linkages 7-8). The linkage based on the first
five characters of first name and year of birth (plus or minus 2 years) identified 714
linked records. The linkage based on the SOUNDEX code for last name and year of birth

(plus or minus 2 years) identified a total of 30 linked pairs.
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The remaining 54 WSCDR records were matched with all 6,164 HARS records
based on two algorithms: 1.) first five characters of last name and the first initial of first
name, and 2.) the SOUNDEX code for last name and the first initial of first name (Table
2.10.1, linkages 9-10). One individual who was registered in both data bases was

identified by the former of these two criteria.

2.11 Kaposi’s sarcoma cases registered in CSS but not in HARS

Record linkages between the HARS and CSS initially identified 1,306 individuals
who were registered in both files. However, the CSS static file contained information on
an additional 123 individuals with KS who were apparently not registered in HARS.
Subsequent review revealed that two of these 123 KS cases were, in fact, registered in
HARS, but disparate information recorded in the two registries prevented these cases
from matching according to the standard linkage protocollz. These two cases were
included with the 1,306 subjects who had previously matched, for a total of 1,308
individuals who were registered in both files. The remaining 121 non-linked KS records
in the CSS were also matched with records from WSSR and WSCDR, and the combined

information from these files was included in the research data base'®. Aliases were

12 For these two subjects, information regarding date of birth differed between the two registries,
prohibiting a match according to the standard linkage algorithms. Additional information in each registry
indicated that these subjects were registered in both CSS and HARS.

'3 Subsequent review of the 121 KS cases registered in CSS but not in HARS suggested that most of these
cases were not associated with AIDS. This topic is addressed in detail in Chapter 4.
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recorded in two of these cases. Separate records were created for each alias, making a
total of 123 records available for the linkage process.

Records representing the additional KS cases registered in CSS were linked with
all cases in WSSR and WSCDR according to the criteria use to link the HARS records to
these data bases (see Sections 2.9 and 2.10, respectively). Ten of these records (8.0
percent) were also registered in the WSSR, eight of whom were determined to have had
syphilis. Five communicable disease case-reports from the from the WSCDR were

linked with five individuals registered with KS in the CSS.

2.12 Confidentiality

Confidentiality was of paramount concern in conducting this investigation. Even
as the study was formulated, it was clear that a breach of confidentiality, whether real or
imagined, could fundamentally undermine disease surveillance in Washington state. For
this reason, representatives of the participating organizations, in cooperation with their
respective Human Research Review Boards, developed a comprehensive set of guidelines
designed to ensure that the confidential nature of these data sets not be compromised.
The result of these efforts was a 43-page confidentiality agreement which, along with a
subsequent Addendum, governed every aspect of this investigation. Salient points from
this agreement are summarized in the following paragraphs. The entire text of the
confidentiality agreement and the Addendum are contained in Appendices 1 and 2,

respectively.
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As summarized in the previous sections, the research data base for this
investigation was created by combining the resources of four population-based disease
registries through a series of computer-assisted record linkages. All record linkages and
subsequent record reviews were conducted at offices of the Washington State Department
of Health in Seattle (HARS/CSS linkage) and in Olympia (HARS/WSSR and
HARS/WSCDR linkages). Access to these offices was restricted to authorized personnel,
and confidential information utilized for the purposes of this investigation were routinely
stored in a locked file cabinet within a secure, limited access room. Record review
following the linkages was conducted from computerized files (i.e., no paper lists of
subjects were generated), and these files were all stored in an encrypted format, as
outlined below.

The research data base was constructed from non-confidential information from
each of the component data sets. Information from the component data sets was added to
the research data base after records from each corresponding data set were linked to the
HARS data set. Every record in the research data base was assigned a unique, randomly
generated study identification number.'* After the record linkage process was completed,
the investigator created a computer file containing the study identification number, along
with corresponding identification numbers from each component data set that was linked

with that record. This linkage key was created to allow access to individual records in the

'* The identification number created for the research data base bore no relationship to any of the unique
identifiers maintained in the component data sets.
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component data sets, if such a need arose. However, access to the linkage key was
limited. The linkage key was administered by personnel at the Office of HIV/AIDS
Epidemiology and Evaluation, and was kept at the Department of Health in Olympia.

All computer files that contained confidential information were transported and
stored according to a strict set of procedures. In preparation for transportation or storage,
all computer files that contained confidential information were placed in a compressed,
encrypted, and password protected format with the use of PKZIP software (PKWARE,
Incorporated 1992). Following this procedure, each compressed/encrypted file was again
encrypted with another software package (Symantec 1994), using a different password.
During transportation, computer diskettes containing the double-encrypted files were
placed in a locked briefcase, which was always attended by the investigator.

The research data base from this investigation did not contain any patient-
identifying information. Nonetheless, the research data base was transported and stored
in accordance with the same rules that governed computer files that contained
confidential information. The research data base was used only for the purposes outlined
in the confidentiality agreement, and access to this data base was limited to the
investigator. By mutual agreement among the participating registries, the research data
base will be destroyed within a reasonable period of time following the conclusion of this

investigation to prevent unauthorized use of these data®. Only two copies of the research

15 Permission for continued use of the research data base has been renewed annually after review by the
Washington State Department of Social and Health Services Human Research Review Section.
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data base were maintained. One copy was maintained by the investigator, and was stored
in a locked, fireproof box within a locked file cabinet, all housed in a locked office in a
building that required key-card access. The other copy was maintained at the Department
of Health in Olympia, in a locked file cabinet in a secure room with limited access.

The research data base and all other files that resulted from the record-linkage
process were maintained solely on a stand-alone microcomputer under the direct control
of the investigator. To prohibit unauthorized access this information, the research data
base and all other files that resulted from the record-linkage process were never stored on
a network disk drive.

No breaches of confidentiality, real or perceived, occurred during the course of

this investigation.
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Table 2.3.1 Description of standard format for tables included in Sections 2.3-2.6.

Column #  Column heading Description

Linkage variables or
Combination of linkage
variables

Number of unique levels

Minimum number of
observations per unique level

Maximum number of
observations per unique level

Average number of observations
per unique level

Number of subjects missing data
for this variable

Identifies the variables or combination of variables
that were used to link unique observations from
two component data bases

Specifies the number of distinct values that were
observed for a given variable. For example,
‘male’ and ‘female’ are unique levels for the
variable SEX. Therefore, the variable SEX has
two unique levels

Specifies the lowest number of observations that
occurred among all unique levels of a given
variable. For example, consider a fictional data
base composed of five males and fifteen females.
For this data base, the variable SEX would have
two unique levels, and the minimum number of
observations per unique level would be five

Specifies the highest number of observations that
occurred among all unique levels of a given
variable. In the fictional data base outlined in the
previous example, the maximum number of
observations per unique level of the variable SEX
would be fifteen

The average number of observations that occurred
over all unique levels of a given variable or
combination of variables. This figure represents
the total number of individuals in the component
data base divided by the number of unique levels
for a given variable

Specifies the number of observations without a
valid entry for a given variable or combination of
variables (i.e., “missing” data)
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Table 2.3.2 Annotated example of SAS-based computer program that was used to conduct the
record linkages for this study* (page one of two)

Line# SAS code Explanation

01 PROC SQL; Invoke the SQL language

02 CREATE TABLE STEPI AS Create a new data set and call it STEP1

03 SELECT ID_A, SSNFROM FILE_A  Select the variables ID_A and SSN from the
existing file called FILE_A, and include them in
the new data set, STEP1

04 ORDER BY SSN; Place the records in STEP! in order by SSN

05 PROC SQL; Invoke the SQL language

06 CREATE TABLE STEP2 AS Create a new data set and call it STEP2

07 SELECT ID_B, SSNFROM FILE B  Select the variables ID_B and SSN from the
existing file called FILE_B, and include them in
the new data set, STEP2

08 ORDER BY SSN; Place the records in STEP2 in order by SSN

09 PROC SQL; Invoke the SQL language

10 CREATE TABLE STEP3 AS Create a new data set and call it STEP3

11 SELECT * FROM Include all variables from STEPI and STEP 2 in

the new data set, STEP3

12 STEPI1 INNER JOIN STEP2 Create a virtual table representing all Cartesian
coordinates for the union of the two data sets,
STEPI and STEP2

13 ON STEP1.SSN=STEP2.SSN From the virtual matrix created in the previous
step, select those records in which the values of
SSN are the same in STEP1 and STEP2, and

include them in the new data set, STEP3 ¥

14 ORDERBY ID A; Place the records in STEP3 in order by ID_A

continued
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Table 2.3.2 continued (page two of two)

Footnotes

* This sample SAS program corresponds to the record linkage example described in Section 2.3.
The SAS statements listed in this table represent only the specific portion of the program that
performs the task of record linkage. In the complete program, these steps would be proceeded
by statements that define the input data sets (i.e., FILE_A and FILE_B). The program would
also include SAS code to write an output file that contains the records from STEP3.

+ For the purposes of this example, records from two component data sets (FILE_A and FILE_B)
are considered to match if the values for Social Security Number (SSN) are the same in both records.
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Table 2.3.3 Guidelines for determining matches from the manual review of potentially
linked records (page one of two)

Variable under review

Code

Explanation

Name

Date of birth

Social Security number

No match. Obvious discrepancy between full names.

Definite match. Full names are judged to be the same.
Allow for minor differences in spelling and for use of
nicknames.

Possible match. Elements of the full names are judged to
be the same or are similar. Use this code to express doubt
regarding the voracity of the match based on name alone.

No match. Obvious discrepancy between birth dates.

Definite match. Birth dates are the same. Allow for
transpositions within birth month and day.

Possible match. Birth dates are not exactly the same, but
one or more elements of birth date match. Use this code if
years of birth match, but month and day of birth are missing
from one file.

No match. Obvious discrepancy between Social Security
numbers, or one or both files does not have a valid entry for
social security number.

Definite match. Social security numbers are the same.
Allow for transpositions and for Social Security numbers
that are not exactly, but mostly the same.

Possible match. Many elements of SSN were the same,
but some items were different.

continued
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Table 2.3.3 continued (page two of two)

Variable under review

Code

Explanation

Social security number,
continued

Residence

Summary

For HARS-WSSR linkage only. Few records in the WSSR
included Social Security number. This code indicates that
Social Security number was available in the WSSR record,
but did not match the value recorded in the HARS record.

No match. No element of the subject’s residence matched.

Definite match. Requires an exact or reasonably close
match on the subject’s street address.

Close match. Street addresses do not match exactly, but
elements of the street address suggest that they match. For
example, street names match, but the address numbers
differ.

Area match. No match on street address, but city, county,
and zip code are the same in both component data sets.

Something matches. No match as outlined in items -3,
but one or two of the following items matched: city,
county, zip code.

Judged NO match.
Judged a definite match.

Judged a possible match. Limited to linkages between the
HARS and WSSR data sets, and between the HARS and
WSCDR data sets. Used to identify those cases for whom
an exact match on name was the strongest evidence in favor
of the match.
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Estimates of the completeness of AIDS surveillance in Washington state*

(page one of two)

Estimated
Study period  Source of comparison completeness  Comments
1982-87 MMISt 88 % Statewide; sample of
Medicaid patients, including
non-hospitalized people with
AIDS
1984-85 CHARSY 96 % Statewide; hospital-based
1986-87 CHARSY 100 % Statewide; hospital-based
1987-88 MMIST 94 % Statewide; sample of
Medicaid patients, including
non-hospitalized people with
AIDS
1987-88 Public Health Hospital 90 % Hospital-based, single
institution; based on review of
admission list at Public Health
Hospital
1989 AIDS clinic 92% Outpatient clinic, single
at local hospital institution; based on review of
outpatient records
1988 CHARSE 97 % Hospital-based;
SEARCHS project
1988 Medicaid records 99 % SEARCHS$ project;
inpatients
1988 Medicaid records 91 % SEARCHS project;
outpatients
1991 Respiratory therapy unit 92 % King county;

included non-hospitalized
patients

continued
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Table 2.4.1 continued (page two of two)

Footnotes

* Estimates based on comparison of records registered in HARS with records from selected
sources that have documentation regarding a diagnosis of AIDS. Source: Seattle/King County
Department of Public Health, HIV/AIDS Epidemiology Program.

+ MMIS: Medicade Management Information System

1 CHARS: Comprehensive Hospital Abstract Reporting System

§ SEARCH: Surveillance Evaluation of AIDS Reporting Completeness



81

(eyep Supssiu sapnjoxa “9'1) SjqeLIBA 9A103dSaI OB 10§ SIPOD PIfRA YA 5109{QNs 0) Pajitul] Jom suolenae) |

waysAg Suioday SAIV/AIH 911§ UojSulysepy St Ul pato)siSal spI0dal $9[ 9 UO Paseg]

0 $0'1 L | L¥6'S auwieU JSIif puv SWBU JSe1]
8 891 1€ 4 99¢ Aep pue yiuow yuig
4 LO'9L Sie ! 8 Teak yuig
8 pe'l < I €85y (+ea£ ‘Aep ‘yruow) ajep yuig
6y v0o'l € | 66v's Joquinu A31noag 21908
l 59T 898 I 54 aweu 1S JO [enul 1S,
0 IL'e LL 1 £99°1 atueu 3se| 10J ap0od XHUANNOS
0 L1 69 i £19c SWIBU ISB] JO SJA10RIBYD SAY] IS
9|qeleA JoAa] anbiun \[9A9] anbjun J[aA9] anbiun \S[2A9] anbiun so|qeLieA aSeyur|
s1y} 105 viep Suissiuw Jad suonjeAlasqo Jad suoneA1asqo Jad suopjeAsasqo Jo JaquinN
syoofqns jo JaqunpN Jo loquinu o8el0AYy  JO JaqUINU WNUNXBN  JO JaqUINU WIRLUTULA

«WAIsAS Suroday SAIV/AIH 91eiS uolSuiysep ays ut paplodal sajqeriea oSexul] Jo sonsiajRIEYD TH'Tolaey,



82

(eiep Bugssiu sOPNIOXS “9'1) SI|QRLIBA JO UOHEUIGUIOD OB J0J SIPOD PIfEA U)A 5103[qns 0) pajil] 219A Suolejnde) |

wasAs Suntoday SAIV/AIH 211§ uoiSulysepy Ui ul paIalsigal spiodal p9[°g Uo paseg

1834 yuIq pue
‘awieu 1s11J JO [enul 1s11j
6 9za0’l € I 610'9 aureu jsef 10j apod XHANNOS

yu1q Jo Aep pue fuow
8 0S€0°l S l 816G ‘owreu jsef Joj 9pod XHANNOS

alep yuIq pue
8 L810'] z _ £v0'9 awreu 1se[ 10§ 3pod XIANNOS

1eak yuq pue

‘owreu Js11J JO [enul 311

‘aueu

6 0zi0’1 £ | 7800 1SB[ JO SI310BIBYD 9AY] 1S11]

yuiq Jo Aep pue yjuow
‘aweu
8 1S20°1 S I $009 15| JO SIO)ORIRYD OALJ 1SJ1

9lep yuiq pue
8 cL10’l 4 I 7509 auwIBU SB[ JO SINOBIBYD JALJ ISIL]

9]quLIEA J[9A9] anbjun J[9A9] anbiun JJoAs] enbiun \S5]9A9] anbjun sa|qelIeA a3eNuj|
sy Joj ejep Suissiw Jad suonealasqo Jad suoneAasasqo Jad suopjeAlasqo Jo JaquinyN Jo uoneurquo)
§190[qns Jo JaquinN Jolsqunu afelaAy  JO Jaqunu WIAWNXe  JO JoqUINU WRWIUIA

»WAISAS Furoday SAIV/AIH 231 uoiSulysepy sy ur papiosal sajqeLiea 38eyul] JO SUOHRUIQWIOD PaJI[as JO SANISLIdIORIEYD) €'z alqeL



(eyep Buyssiu sapnjoxa “a'1) a|qerieA aA1adsal Yora 10§ SAPOD PI[EA YIM S103[QNS 0f PAJILLI] S19M SUOLIR[NI[B) \

WaIsAS 9oue||IdAING Jaoue)) ) Ul paIalsiSol Sp109a1 ££9°967 U0 paseq

8591 6°508 L30°] 902 99¢ Aep pue yyuow yug
4 1£996'C 8¥6'L 44 001 1vak g
099°] L8'8 (47 I 992'€€ (1eak “Kep ‘yyuowr) ajep yuig
91z'ce 20l Ll [ TS€'89C foquinu A11naag 100§
0 96'80%°11 ¥8L°6T §T 92 aureu 311} Jo jentut isity
0 bL'S9 681y I TIs'y ouue sef 10] 3p0d XJANNOS
0 L 685°¢ I 7991y luel jsef JO SIa1ORIRYD 9AL] 1811
al|qeLieA J[aA9] anbjun \[9A3] anbjun JJaAa] anbiun \S|oAs} anbiun sajqelieA ogexur
s1Y3 Joj ejep Suissiw Jad suonealasqo Jad suonjeAlasqo Iad suorjeAlasqo Jo IaquinN
5302[qns Jo JaquinN Jorsquinu 98eldAY O JOqUINU WINWIXEN  JO JOQUINU WNWIUIA]

»W2JSAS 20UB|[19AING J2JUBD) AU} UI PIPI0IDL SI|QRIILA dFeNUI| JO SONSLIANORIRYD)

1’6z 91qeL,



84

(eyep Suysspu sapnjoxa “a'1) $3[qeLIRA JO UOHIEUIGUIOD YOBD 10§ SIPOD PIfEA ()M S103[qns 0} pajiwl] S19M suolje[ndfe) |

wW2)ISAS 99UB[[I9AING JOIUEY) AU} UY PaIAISITol SPI0DAI ££9'967 UO paseq

13Kk Yuiq pue
‘aueu 811§ Jo [eniui 181y

[4 A rAA 91 I 068°TYT ‘owieu Jsej 10§ 5pod XHANNOS
yui1q jo Aep pue yjuow

869°1 98¢5l (44 I LIL'161 ‘oleu 3sg] J0J 9pod XFANNOS
9iep yuiq pue

099°1 1020°1 4 I 1L1°68C el sef J0j 9p0d XHANNOS
1eak 1j)iiq pue

‘awueY ISi1 JO [enul Jsi1y

‘aureu

4 9260'1 91 [ L8Y'1LT 1SB] JO SIA}ORIBYD OALJ 151y
u1q Jo Aep pus tjuow

‘aweu

869°( £961'1 61 [ 785°9VT 158] JO SI9I0RIBYD SALJ 1L,
9jep Yuiq pue

099t €e10'l Al 1 860167 SUIBU 1SB] JO SIOJORIBYO SALJ ISII]
a[qeLIeA \[2A9] anbiun J[3A9] anbjun J[aA9] anbrun \S[oAd{ anbiun sajqetiea agexuy|

siy) 1o ejep Suissiw
5)93qns jo JequinN

Jad suolieAIasqo
Jo Jaquinu 95eIoAy

Jad suopjeAIssqo
Jo Jpquinu winwixey

Jod suojeAlasqo
Jo Joquinu winwiut

Jo JaquinN

Jo uopeuIqWo)

»W2ISAS 20UR[[I9AING J2dURD) 9] Ul PAPI0IAI S[qeLIeA 9e)ul| JO SUOLBUIGUIOD Palda|as JO SINISHIIORIRYD) TS T9IqeL



&

YM1q JO 91Ep 10J UOHILWIOJUL PI[EA OU PIUIRIUOD JEY) SPI0JAI Thp 7] U0 paseq

(9'z uonoag 29s) s[enpIAlpul asay) 10 1] Anf JO san[eA 3y s101us AnsiSay sijiyd4Ag

aeIs

u0j3UIYsEA BUL UMOUNUN QIOM YIIG JO ABp pUE Yjuow Inq ‘Umouy st Yuiq Jo Jeak sy Wwoym 1oy s100fqns jussaidol sp10dal1 asoyy Jo Lofew sy,

YHIq JO 9P 10] UOHIBULIOJU PIjEA PIUIBIUOD JBY) SPIOJAI () (L UO paseq |

(eyep Sutsspu sapnjoxa “a'1) 9[qeLIBA 9A13dSal OB 10§ SIPOD PI{BA HIM $103qns 03 pajiwil SUOHEINO[ED) ,

9 001 v [ Al (AUIBU 1511 pUR SWRU 1587
0 s 16l s109'LY pl 99¢ Jyuiq jo Aep pue Yuop
0 sToEL 6LL'T Cl 96 YMIq JO JBOA
oy LL'Y69'T 008 1T 9T |SUIBL JS11Y JO [enyul ISy
0 9161 [4%:] I 859'¢ Pue Ise| 10j 5pod XHANNOS
0 $9'¢ vEL | 98161 ,OWEU JSB] JO SIDIOBIBYD AL ISI1]
s|qeieA +19A9] anbiun «]2A9] anbjun «]9A8] anbjun «S[9A3] onbrun sajqeLieA oSeyury
siy) Joj viep Susssiw 12d suoneAIssqo 10d suoneAsasqo 1ad suoijeA1asqo Jo JoquinN
s10a(qns Jo JoquinN  Jo Joquuinu 0FeI0AY O JOqUINU WNWIXE)  JO JOQUINU WNUIUIA

Ans139y sijiydAs a)eig uoiGuiyseAn sy uj paplodal sajqelieA sFexul| JO SONSUAORIBYD 1'9°Z 2198



86

vIep Susssiur SIPR[OXa “9'1) S3|QRLIBA JO UOIBUIGUIOD YoB3 J0J SIPOJ PI{eA UM S10alqns 03 pajwwi] atom suone[ndfe)
P Py 1) S9[qeLIBA JO UOEUIQUIOD J S3p00 plieA il q pajug fie[noen

Ansi3ay siiydAg a1e1g uoiBuiysep s ur pa1asidal spIodal p 0L U0 pases]

1eak yuiq pue
‘alueU 1511} JO [enIul IS

oy v980°1 L { £6v'v9 aueu ise| 10§ 9p0d XHANNOS

yuiq Jo Aep pue yjuow

0 0996'C 98¢ 1 9€9°€T ‘oweu 158] 10J 9p0d XHAANNOS

9lep yuiq pue

0 SLTE't 61 l 808°CS aureu 1se[ 10§ 3p0d XHANNOS

184 yuIq

pue ‘sweu 1si1j Jo [eR1UL 1511)

‘aureu

117 8v¥0°1 9 1 6S0°L9 15e] JO SIajoeieyd aAl) Isil

u1q Jo Kep pue yjuow

‘aweu

0 vsTe'l 86¥ ! 11¥9¢ 15¢[ JO sIajoeIRyd JAl 3511

9lep yiq pue

0 9ILY1'l Ll I $80°19 SLuBU JSB] JO SI910BIBYD 9AY ISI1]

a[qeleA \[9A3] anbiun J[9A9] anbiun J[aA3] anbiun ;S[9A9] anbrun sa|qetie oexul|

s1y) Joj ejep Suissiw Jad suonealasqo Jad suoneaasqo Jad suoneasasqo Jo Jaquuni Jo uoneuiquio)
s199(qns Jo JaqunN Jo 1aquinu oBelsAY  JO JOqUINU WINWIXRA O JAqUINU WNWIULA

£ANs183Y sijiydAg a1e15 uoiFurysepy oY1 U papI0dal sa[qeLIEA SFeNUI| JO SUONBUIQUOD PIJII[as JO SIMISLIAIIRIBYD) 79°C2IqelL



§p10991 953U} Ul PapL02aI SBIfe Yora 10§ p109al ajesedas e pue 9seasip aAnoadsal sy} Jo Moda-ases anbiun yoes 10§ p102aI AUO SUIBIUOY |

a5easIp 9An0adsar ai} Jo 1odar-osed anbrun e syuasasdas prosal yoey

87

£0b'ZS 10€°ZS - [elol
£T6'cl S16°€1 L¥61 dds vjjauouvg
68L'L 08L'L L61 'dds vj1a31ys
SL'E sL'e bLOI 'dds pipavio
968'S 168°S 1861 'dds 4210090} dduin)
[4:14 [4:14 0z61 payAjoisiy pqaoupIug
60¥°L 08€'L 961 snuiA g shineday
oSl 101°€1 b6l sniiA v shivedoy
, 23vyul) 2l onois a)015 U03UIYSV A uaSoypd aspasip ajqpajununuo)
Ad0f 2)qu)IAD Sp.a0daL o Jaquiny U} padnidno Saspa o Jaquiny up saandyf aoupjranins
21qUIIDAD 1541f f0 avaf

ua3oped ajqediunwiwiod Aq
‘uonednsaAUl SIY) J0J Pa)da]as alam ey AnsiFay] oseasi(] s|qedIunwwo)) ajel§ uojSuIySeA Y WOl SPI0JI JO UoIEIWNUY 1'L°T 9198 L



88

"b'L'T 91QuL, Ul UMOYS SI ULIIq JO 9)p J0J SIPOD PI[EA UIBIUOD 10U PIP JBY) SPI002I €62 L Sututewal oy 1oy uoneuLiojut djqesedwo)) yuiq

Jo

9Jep 10J SAPOJ pijRA PauIRIU0d Jey) A1is1TaY 25easi(] A]GROIURWWOD) 91e)S UOITUIYSEA\ SY) WO SPI0JAI (] [ UO Paseq i 9[qe) SIY) Ul UONBULIOJU] ,

(pauiquiod)

0 96°¢l LT (4 99¢ yuiq jo Aep pue Yiuo

0 £TES 961 1 96 Huq Jo Jea

0 128! S 1 L9V'y (1eak “Aep ‘ypuowr) yuiq Jo sleq

0 0¥'v0T 159 4 §T awe ISI1J JO [eNIul ISI]

0 0t'e LS 1 8Ys'l oluel jse| 10J 9p0d XHANNOS

0 178 Sy | 0£6'C QUIRU ISB] JO SIBIORIBYD SALJ 1511,

ajqelIeA [9A3] anbiun [oA9] anbiun [9A9] anbjun SjoA9] anbrun sajqetieA aSeyur]

S1Yy} JoJ eyep Sujssiw Jtod suopjeAlasqo Jod suopieAIasqo Jad suofieAlasqo Jo JaquinN

sjaa(qns Jo JequnN Jo oquinu o8eloAy  JO JOQUINU WINUNXBJY  JO JOQUINU WNLUIUIA

«ANS139Yy 95BISI S[qEoIUNWWOY) 2)8)S UOITUIYSEAY U} Ul PapI0aal Sa[qelieA aFexul| JO SoNSLIAlRIRYD TLTII9RL



89

"$'L°T 91GB], Ul UMOYS SI YLiiq JO 9)BP 10§ SIPOD PI[BA UIBIUOD JOU PIP 1B SPI0dal £6Z° Ly Sutuiewal ay) Joj uonewlojur sjqeredwo)) 'yuiq Jo
alep 10 S9p0I pi{BA pauiRuod jey) A1)siSay aseasi 2jqeolunuuio)) ajelsg uolSulyseA| S WO SPI0IaI (] [*S UO paseq Si 9[qe) SIY) Ul UOHRWLIOJ]

0 £910°1 £ l

0 v120°1 14 I

0 L0101 [4 I

0 1v10°1 2 l

0 LS10'1 £ 1

0 rott [4 1

820°C

€00°S

950°S

6£0°S

1£0°C

¥s0°‘s

Ieak yuiq pue
‘aweu 1s11J JO [entui 111
sweu Jse| 10J apod XIANNOS

111q Jo Aep pue yjuow
‘dureu 1se| 10 9pod XHAANNOS

dlep yuiq pue
Jweu isef 10J apod XAANNOS

Juak yuq

pup ‘awietl 1811J Jo [eniu 1811J
‘aueu

1SB[ JO SI010BIBYD 9ALJ 151,

1u1q jo Aep pue yjuow
‘aureu
1S8] JO S12)9RIBYD 9AL} 1511

9ep Yuiq pue
owIeu 1se[ JO SIANIBIBYD AL ISI[

ajqerieA [oA9] anbiun [9A9] anbiun [9A9] enbjun
Siy} Joj ejep Suissiw Jad suopeAlesqo Jod suoleA1dsqo Jad suoneAlasqo
5109{qns Jo JaqunN JoJoquinu 58eI0AY  JO ISQUINU WINWIXBJY  JO JOqUINU WNWIUIA

sjaA9] anbiun
Jo Joquun

sajqeleA a3exun]
Jo uoneurquo)

»A115139Y] 95L3sIg 9jqeotunwo) LIS UoiBulyseA i) Ul PapI0da1 S3[qRIILA 9ZexuI] JO SUONBUIGLIOD PI)II[IS JO SONSLIIRIRYD) €L 7998l



90

(e1ep Suyssitu sopn[oxa “0'1) SA|GRLIBA JO UOHBUIQUIOD OB 10§ SIPOD PIjEA YIIM §)02[qNns 0} pajitul] a1am suone|nafe) |

(£'9 uonoag o1 19jo1) AnsiSa1 sy ut paroisigal sem

ased

3y} 1eok ayy woyj sisouderp 1e aFe oy Funoengns £q SP10221 953} JOJ PIIBLUIIS SEAL LG JO Jeak ‘aSesul] p109a1 Jo sasodind Jo *yuiq jo slep

loj

$3p0J Pl{BA UIBIUOI Jou PIp 1Bt A1sITay aseasiq ajqesrunwuio)) )el§ uoIJuIYSEA\ Sl WOLJ SPI0JAI €67 Ly UO Paseq SI 9[qe) SIY) Uf UOHBULIOJU]

uiIq Jo Juak pajewuso
pue ‘ol )S11j JO [eriul ISy

65 80°1 8 I E9L'EY ‘oweu 1se] 10j 9pod XFANNOS
1111q Jo Jvak pajeuljss pue
‘aueu Js41J Jo jenul 3say) ‘owreu
65 S0l 8 I SoI‘sy 15e] JO s19)0rIRYD BAl) 1511
LS SL'oly $99°1 I Sl yu1q Jo Jeak pajewnsy
[4 88'818°1 £08°S 14! 9 ouleu 1511y JO [eniul ISty
0 Se'pl £LS 1 YA stueu jsef 10§ 9pod XHANNOS
0 g SLYy 1 £61°61 LURU ISB] JO SIDIBIBYD 9AY) ISII]
dlqeLieA J[9A9] anbiun \[9A9] anbiun J[9A9] anbiun 1S[oAa] anbrun Sa[qeLIBA 98eyul]
S1y) 10§ viep Suissiw Jad suoneAlesqo Jad suopeAlssqo Jad suoneAlasqo Jo JaqunN
syoalqns jo JaqunN Jo Jaquinu oBeI0AY  JO JOQUINU WNWIXB[N O JOqUINU WinwiuiA]
LADSIT9Y

95Las|(] 9]qEIIUNWIWOD) 3)B)S UC)FuLyYseA SY) Ul PapI0aL (UONBUIQUIOD LI pue JuOe) S3jqeLieA aFexul| Jo SonsLIdRIRYD AN A LA



91

panupuoo

Aep yuiq pue ‘quour
0 we's 9Ly 81001 yuiq ‘owreu Jse| 10j apod XAANNOS 9
Hiq jo sjep
0 33 00€'l SeE'l pue auteu )sef 10§ ap03 XHANNOS S
1BaA yuiq pue ‘awreu 3511y Jo [enul
9 90L v9T'1 0L6'1 1511 ‘awed 58| JO SII10RIBYD JALJ 1511 ¥
Aep tjuiq pue ‘yuow yuiq
4 p6L'E 10€°] $60°S ‘aureu )se| JO SIAJORIBYD JAL ISIL] £
3jep yuiq
oSt LLI AN 68Z°1 puE SUWeU JSE] JO SISDBIRYD 9ALJ 1SI] ré
8v1‘l LTT'l 0 LTT'l Jaquinu KJLIndas [e1oog !
payjuapt sited-prosal paMmalAal pamalAal Ajsnotaald payu vl afeul  # 9Seyur]
paysreur Mau ‘oN §p10931 'ON ‘Ma1ADI oLy SpJ02al
papnjoxa sp1odal ‘oN ‘ON

(oy fo auo 23vd)

wayskg doue([19AINg 130uR) o pue wayskg Suroday SATV/ATH 21815 uoiSutysepy oy usamiaq sadexul| p1odal jo Alewuwing

i'g'zaiqel



92

[1°C UoHI3§ 23§

80€'1 vot1'Tl TV10L
[4 VIN VIN VIN +MalAa1 Juanbasqng 8
Jeak yuiq pue ‘oweu js11j Jo [eniul
0 £56 £06°[ 9$8°C 151 ‘oweu ise| 10J 9p0d XIANNOS L
patjiiuapi siyed-pLosal pamalAal pamaiaal Ajsnojaaid payuy] BLIAILID 98BjuIT  # 98eyul]
paydjewl Mau ‘oN $p1023l1 "ON ‘M3IADI WIOY PapN[IXa §p10231
§p10231 ‘ON ‘ON

(oms fo oty a8pd) panunuod 1'8°Z 91qel



93

panutjuod

»183K Yu1q pue ‘Qweu js11j Jo jeniut

L €09 0Tl 081 1511 ‘aweu Jse| 10J 9pod XIANNOS 9
«Kep Yuiq pue ‘Yuow
0 £81°1 6561 e yuIq ‘aweu jse| J0j apod XIAANNOS S
»4uiiq jo ajep
9¢ I8 6£9 0zL pue sleu jsej 10J 9p0d XHANNOS 12
+1804 YUIq pue ‘ouieu 1s11j Jo jeniu
191 $79 98¢ 1T 1541} ‘QWeU SB[ JO SI12)0BIRYD QALJ IS £
+KEp Yuiq pue ‘yuow yuiq
91 1SET LY9 866'1 ‘OWeU 15e| JO SIDIORIBYD DAY IS [4
+21ep Yuiq
LLS LY9 0 L¥9 pue awe Jse| JO SI9)0BIBYD JAL) 1511y 1
patnuapi sied-plosas pamalAal pamajaal Ajsnotaaid pauy BLIDJLID oFequl  # oBexul]
payolewl Mau ‘oN SPI0231 *ON ‘Ma1AQL WOL papNioXa sp10dal
SP10931 ‘ON ‘ON

(oms fo auo a8vd)
Knsi3ay

sijiyd4g a1eig uoiSurysep oy pue woisg Suinoday SAIV/AIH 21018 uoiFuiysepn ayi usamiaq sadeyul| p1osal jo Arewwng

W XAUCLAR



94

YM1q JO 91ep 10§ SIp0D pijeA pmoynm Ansiday siydAg
21R)§ uoIBuIySE A\

ol woyy sp103al Zpp 1 9ys Ajuo pue wasAs Buiiodoy SAIV/AIH 18IS uojSulyseAy oy woy SpIodal 9[°9 [[e Yaia pajonpuod adexul |

YHIq JO ajep 10j S3p0d piiea s KnsiSay siiydAg
JeIg uojduryse

3y woly sp1odal $01 0L oy Ajuo pue waisAg Suroday SATV/AIH 22LIS UOISUILSEA\ SY1 WOLJ SPI0JI 919 [[B YA P3JONpuod soSequl] .

€LS 209y TV1OL
9L €11 0 £11 PR IS11) pue Jwel jsey L
patnuapy sdied-piodsal PamMalAal pamaiAal Ajsnotaaxd payuy BLIILID oFejul] ¢ oFeyul]
payojewt Mau ‘oN Splodal ‘oN ‘M3IAJI WL} PIPR[OXD Spl02al1 #

$P1023l ‘'ON

(om1 fo oms a3pd) panurjuod 1'6'T 2198y,



95

panunuoo

183k yuIq pue ‘sweu 151 JO [eniul

0 s¢ 114 18 1511} “oureu jsej 10j 3pod XHANNOS 9
«Kep yuq pue ‘Yyuow
0 06 L8 LL1 yuIq ‘aweu 1sej 10§ 9pod XIANNOS S
»4u1q jo aep
1 I 124 Y4 pue atueu ise| 10 9pod XHANNOS 12
+189A Y111q pue ‘aweu Is11} jo [enul
0 LT €C 0S 1S11J ‘QWBU SB[ JO SIDIOBIRYD JAILJ ISII] £
«Kep Uyu1q pue ‘yuow yuiq
0 99 ¥T 06 ‘owieu JSe| JO SJ9)0BIBYD JALJ 11 4
+218P Yuiq
€T 174 0 74 pUE 3WBU S| JO SI90BIBYD 9AYJ ISIL] I
paynuap sied-p1odas PaMmalAal pamaraal Ajsnoraaxd pauy] BLIOIIO oFeul]  # 98eyui
payolB Mau ‘ON Sp10031 ‘0N ‘MIIA2L WIOL) PIPN[OXd  SPIOJAI #
SPI023L "ON
(22.041 fo auo a3vd) Anis|3ay aseasiq
a[qedrunWo))
91§ uoj3uysep) oy pue wASAS upoday SAIV/AIH 2181S UOISUIYSEAL 91 BaamIaq SaSeyul] p1ooal Jo Aletuwing 1'01'Z 2198L



96

panutjuod

69L 126°€ TVLOL
(B IS11J JO [elIUl 1SJ1]
0 61 (44 Iy pue el 58] 10J 9p0d XJANNOS 01
(QUIBU JSII] JO [ENNUL 351
1 0¢ 0 o€ pUE SWEY ISB] JO SIAORIBYD ALJ ISH1] 6
,SI1B3K OM] F YUIq JO Jeak
PRIBUIIISS puB ‘et 1S11J JO feniug
0€ 1LY OLL'Y L8¥'e 113 ‘aureu jse| 10j 9pod XAANNOS 8
\S18ak om1 T uiq Jo Jeak
PateWUIS? pUE ‘QUiBY JSII] JO (BRIl
viL 8161 0 8161 1511} ‘OUIBU SB[ JO SISJORIBYD AL} ISI] L
aynuapt saed-prodsal pamarral pamalaal [snotaaid UL BLIANLID a8eul] a%eyui
paynuapi sited-p. ! [snot paxuy| 1ol AUIT  # 90equl
payolew mau ‘oN $pJ0od3a1 *ON ‘MOIADI WOY) POPNJOXd  SPI0JAI #

SP10231 ‘0N

(2.441 fo 08\1 530d) panunuod

['01°'c 21qel,



97

"YU JO JuaK 10J an[BA PIIBWIIS MNOYJIM PUR YU JO DJEP J0J SIPOD PIEA Jnoyim A11SISoy aseasi( 9[qeoIUnUIWOD) 9je)S uojSuiysep
ay) woyy sp10sal /g oy Kjuo pue welsAg Suroday SAIV/AIH 918IS UoISuiyse M oY) Wolj SPI0daL 91 °9 [[B YIIM pajonpuos sfeyui,

"u1q JO Jeak 10] anjeA paipwuyisa s AnsiSay aseasi( s[qeorunuiwo)) sjelg uojduryse
o) wioly sp10331 9€Z Ly oY) AJuo pue waskg Suroday SAIV/AIH 21e1S UoiSuIysep) 9y wolj SpI0dal $9 (9 [[e YA pajonpuod sfexury ,

“Y11q JO 9)8p 10J SOPOD PI[eA y)M A1sISay aseasi(q aqealunwuio)) 1el§ uo)Surysep
oy} wolj sp1odal O ‘G oy Ajuo pue waysAg Juroday SAIV/ATH 18IS U0ISUILSEA, SYI WOLJ SPIOJAI H9[°9 [[8 YHM Pajonpuod safequr ,

$310U100,]

(22441 fo 22441 230d) panunuod 1'01°'Z 9198



98

Chapter 3
Methodological issues in combining information from
two independent disease registries

3.1 Introduction

The occurrence of cancer among members of the study cohort was determined
from the combined resources of the Cancer Surveillance System (CSS) and the
HIV/AIDS Reporting System (HARS). Because the surveillance activities of these two
registries overlapped in some areas, the investigators were sometimes faced with a choice
between different values for the same data item as independently recorded in CSS and
HARS. The purpose of this chapter is to describe discrepancies between CSS and HARS
for selected data items that were common to both registries, and to document the manner
in which these discrepancies were resolved. Section 3.2 provides an overview of the
discrepant data items that were examined. Sections 3.3-3.6 summarize the discrepancies
that were found and document the steps that were taken to resolve these discrepancies.

Finally, with records linked and discrepancies resolved, the study cohort is presented in

Section 3.7.

3.2  Combining information from HARS and CSS
Kaposi’s sarcoma (KS) and non-Hodgkin’s lymphoma (NHL) were both AIDS
defining illnesses during the study period, 1982-92 (Centers for Disease Control 1982,

Centers for Disease Control 1985). KS was one cf the original AIDS-defining conditions
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(Centers for Disease Control 1981, Centers for Disease Control 1982, CDC Task Force
1982, Jaffe 1983). Prior to the discovery of the human immunodeficiency virus (HIV), a
diagnosis of KS in anyone under the age of 60 years, with no other indication of
immunosuppression, was considered to represent AIDS (Centers for Disease Control
1982). Following the discovery of HIV as the causative agent for AIDS (Barre-Sinoussi
1983, Gallo 1984, Levy 1984), the CDC revised the AIDS case definition to include any
diagnosis of KS in an individual who tested positive for HIV (Centers for Disease
Control 1985). Although NHL was identified in AIDS patients early in the AIDS
epidemic (Centers for Disease Control 1982, Doll 1982, Ziegler 1982, Snider 1983), it
was not officially designated by the CDC as an AIDS-defining illness until 1985 (Centers
for Disease Control 1985)".

Both HARS and CSS conducted surveillance for KS and NHL during the study
period, but the scope of surveillance varied between the two registries. AIDS case reports
submitted to HARS usually summarized illnesses that were present at or near the time of
initial AIDS diagnosis, including KS and NHL. However, no routine efforts were made
to ascertain information on diseases that occurred after an AIDS case was entered into the
HARS file. In contrast, the CSS attempted to identify all cases of cancer diagnosed
among residents within its geographic area of coverage during this time period, including

KS and NHL, regardless of HIV status. In combining records from these two registries to

! According to the combined resources of HARS and CSS, the first case of NHL in a person with AIDS in
western Washington State was diagnosed in 1995.
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construct the research data base for this investigation, we were sometimes faced with the
task of deciding which information should take precedence when the two registries
independently recorded different values for the same data item.

The HARS static file included information on 5,930 individualsz, 4,981 (84.0
percent) of whom had AIDS?. Of the 4,981 people with AIDS, 1,236 (24.8 percent) had
one or more cancers registe_red in the CSS. Among the 1,236 people with AIDS who
were registered in the CSS, 1,127 had a diagnosis of KS or NHL recorded in the CSS 4
As summarized in the in the following four sections, we examined the latter group of
1,127 subjects for possible discrepancies between CSS and HARS for each of the
following variables: 1.) AIDS diagnosis date; 2.) age at time of AIDS diagnosis; 3.) KS

diagnosis date; and 4.) NHL diagnosis date.

* The original HARS static file contained information on 5,941 individuals (see Section 2.4). However, 11
duplicate records were discovered during the match between HARS and CSS (see Section 2.8), so that
5,930 individuals are represented in the HARS static file.

* Washington Administrative Code requires reporting of symptomatic HIV infection within seven days of
diagnosis (State of Washington 1993). Symptomatic HIV infection includes those diseases classified by
the Centers for Disease Control and Prevention as AIDS-defining illnesses, as well as other less severe
signs and symptoms that were historically referred to as AIDS-related complex, or ARC (Osmond 1994).

4 Of the 1,127 subjects with KS and/or NHL recorded in the CSS, 297 (26.4 percent) had NHL without
KS, 781 (69.3 percent) had KS without NHL, and 49 (4.3 percent) had both KS and NHL.
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Section 3.3  Date of AIDS diagnosis

Both KS and NHL were considered to be AIDS-defining illnesses during the
study periods. For this reason, we compared the dates of AIDS diagnosis as recorded in
HARS with the dates of KS and NHL diagnosis as recorded in CSS among the 1,127
subjects for whom both sets of dates were available. For 135 subjects, the diagnosis date
for KS or NHL as recorded in CSS preceded the date of AIDS diagnosis as recorded in
HARS (Table 3.3.1). These 135 individuals represented 2.7 percent of all people with
AIDS registered in HARS, and 12.0 percent of people with AIDS who were registered in
the CSS with KS or NHL. For the purposes of this investigation, the date of AIDS
diagnosis for these 135 subjects was considered to be the diagnosis date for KS or NHL
as recorded in CSS. In most instances, there was little difference between the
corresponding dates recorded in HARS and CSS (the median difference was 1 month). In
only 10 (7.4 percent) of these cases did the corresponding diagnosis dates vary by more
than one year. For the remaining 4,846 people with AIDS, the AIDS diagnosis date as

recorded in HARS was considered to represent the true date of AIDS diagnosis.

Section 3.4  Age at AIDS diagnosis
During the study period, HARS routinely documented the age of each subject at

the time of their AIDS diagnosis. The CSS similarly documented the age at cancer

’ KS has been an AIDS defining illness since 1982 and NHL has been an AIDS defining illoess since 1985
(see Section 3.2).
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diagnosis for those cases diagnosed during this period. The age at time of AIDS
diagnosis as recorded in the HARS was chosen to represent this variable for the purposes
of this study, except for the 135 subjects described in the previous paragraph (Section
3.3)6. For these subjects, whose date of AIDS diagnosis was based on information
regarding the diagnosis of KS or NHL as recorded in the CSS, the age at time of AIDS
diagnosis was represented by the age of the patient at the time of their KS or NHL cancer
diagnosis as recorded in the CSS. The age at AIDS diagnosis as recorded in HARS and
the age at KS and/or NHL diagnosis from CSS were the same for 99 (73.3 percent) of
these subjects. The ages varied by one year for 26 subjects (19.3 percent), by two years
for six subjects (4.4 percent), by three years for one subject (0.7 percent), and by four
years for two subjects (1.5 percent). For one subject (0.7 percent), the difference in age
as recorded in HARS and CSS varied by 12 years. During the record linkage process,
this subject was determined to have the same name (first name, middle initial, and
surname) and the same month and day of birth recorded in both registries. Further, both
registries agreed that this subject had been diagnosed with KS on the same date (month
and year). However, the year of birth as recorded in HARS and CSS differed by 12

years. Based on this information, the subject’s records from the two registries were

¢ Birth date (month, day, year) was routinely recorded for each person registered HARS. Month and year
of KS diagnosis was also routinely documented for those subjects registered with KS in HARS and CSS.
Had this information been available in the research data base for this investigation, it would have been
possible to calculate the age at AIDS diagnosis for the 135 cases discussed herein. However, to protect the
confidentiality of study subjects, date of birth was not included in the research data set.
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judged to match, and the subject’s age at AIDS diagnosis was assigned based on the

(older) age recorded by the CSS.

Section 3.5 Date of KS diagnosis

Four hundred and thirty-seven (437) individuals were registered with a diagnosis
of KS in both CSS and HARS. Among these, the date of KS diagnosis (month and year)
as recorded in CSS preceded the date of KS diagnosis as recorded in HARS in 100 (22.9
percent) subjects (Table 3.5.1). For the purposes of this investigation, the date of KS
diagnosis for these 100 subjects was considered to be the date of KS diagnosis as
recorded in CSS. For these subjects, the median difference between the date of KS
diagnosis as recorded in HARS and CSS was one month; the difference was greater than
one year for 11 subjects (11.0 percent). The date of KS diagnosis as recorded in HARS
was considered to be the date of KS diagnosis for the remaining 337 (77.1 percent) of

these subjects.

Section 3.6 Date of NHL diagnosis
A diagnosis of NHL was registered in both HARS and CSS for 139 people with
AIDS’. The diagnosis date for NHL as recorded in the CSS preceded the diagnosis date

for NHL as recorded in HARS for 34 (24.5 percent) of these subjects (Table 3.6.1). The

7 Two subjects were registered in CSS with NHL, and were subsequently registered in HARS with AIDS.
However, the diagnosis dates of NHL recorded in the CSS preceded the AIDS diagnosis by more than three
years. These two cases of NHL were not considered to be AIDS-associated for the purposes of this
investigation.



104

difference between the two dates was one month for 28 (82.4 percent) of these cases, two
months for four cases (11.8 percent), and three months for one case (2.9 percent). For the
remaining case, the NHL diagnosis as recorded in CSS preceded the value recorded in
HARS by 18 months. For the purposes of this investigation, the date of NHL diagnosis
for these 134 subjects was considered to be the date of NHL diagnosis as recorded in
CSS. The date of NHL diagnosis as recorded in HARS was considered to be the date of

NHL diagnosis for the remaining 105 (75.5 percent) of these subjects.

3.7 Defining the study cohort

The study cohort was defined as all residents of western Washington state who
were diagnosed with AIDS during the time period 1982-1992, and who were registered in
HARS. This time period was chosen because it includes the year in which an AIDS case
was first diagnosed in western Washington state (i.e., 1982) as well as the last calendar
year for which HIV/AIDS surveillance was considered to be complete at the time the
HARS data set was captured for the purposes of this investigation (i.e., 1992).

Selected characteristics of the 3,899 cohort members are shown in Table 3.7.1.
HARS routinely classified incident cases of AIDS according HIV risk group. These risk
groups represent the transmission route by which an individual was most likely infected
with HIV, based on information from the AIDS case report. The majority of cohort
members were male (95.9 percent), most of whom acquired HIV through homosexual

contact. Although sexual contact was responsible for most HIV infection among males,
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intravenous (IV) drug abuse was also associated with approximately 16 percent of male
AIDS cases. IV drug abuse accounted for a much higher percentage of HIV infection
among females than males (30.8 percent vs. 4.3 percent, respectively). As in males,

sexual contact was the most common mode of HIV transmission in females with AIDS.
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Methods for resolving discrepancies between the diagnosis dates for the acquired

immunodeficiency Syndrome (AIDS) as recorded in the Cancer Surveillance
System (CSS) and the HIV/AIDS Reporting System (HARS)

Difference in values

(months)

No. cases
Discrepancy Resolution effected Median Range
KS diagnosis date as Let KS diagnosis date as 94 1 1-54
recorded in CSS preceded  recorded in CSS represent
AIDS diagnosis date as AIDS diagnosis date
recorded in HARS
NHL diagnosis date as Let NHL diagnosis date as 38 1 1-18
recorded in CSS preceded  recorded in CSS represent
AIDS diagnosis date as AIDS diagnosis date
recorded in HARS
Year of KS diagnosis as Let year of KS diagnosis as 3 36 12, 36,
recorded in CSS preceded  recorded in CSS represent 50*
year of AIDS diagnosisas  year of AIDS diagnosis.
recorded in HARS. Assigned mid-year (July
However, month and day 15) month and day of
of KS diagnosis were not AIDS diagnosis

recorded in CSS

* For these three subjects, the estimated date of KS diagnosis as derived from the CSS preceded the

date of AIDS diagnosis as recorded in HARS by 12 months, 36 months, and 50 months, respectively.
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Table 3.5.1. Methods for resolving discrepancies between the diagnosis dates for Kaposi’s

sarcoma (KS) as recorded in the Cancer Surveillance System (CSS) and the

HIV/AIDS Reporting System (HARS)

Difference in values
(months)
No. cases

Discrepancy Resolution effected Median Range
KS diagnosis date as Let KS diagnosis date as 98 1 1-54
recorded in CSS preceded  recorded in CSS represent
KS diagnosis date as KS diagnosis date
recorded in HARS
Year of KS diagnosis as Let year of KS diagnosis as 2 44 36, 52*
recorded in CSS preceded  recorded in CSS represent
year of KS diagnosis as year of KS diagnosis.
recorded in HARS. Assigned mid-year (July 1)
However, month and day month and day of KS
of KS diagnosis were not diagnosis
recorded in CSS
NHL diagnosis date as Let NHL diagnosis date as 34 1 1-18
recorded in CSS preceded  recorded in CSS represent
NHL diagnosis date as NHL diagnosis date
recorded in HARS

* For these two subjects, the estimated date of KS diagnosis as derived from the CSS preceded the
date of KS diagnosis as recorded in HARS by 36 and 52 months, respectively.
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Table 3.6.1. Methods for resolving discrepancies between the diagnosis dates for non-Hodgkin's
Iymphoma (NHL) as recorded in the Cancer Surveillance System (CSS) and the

HIV/AIDS Reporting System (HARS)

Difference in values

{months)
No. cases
Discrepancy Resolution effected Median Range
NHL diagnosis date as Let NHL diagnosis date as 34 1 1-18
recorded in CSS preceded  recorded in CSS represent
NHL diagnosis date as NHL diagnosis date

recorded in HARS
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Chapter 4
Cancer among people with AIDS in western Washington state

4.1 Introduction

The original purpose of this investigation was to characterize the association
between selected sexually transmitted and enteric pathogens and the subsequent
development of KS among people with AIDS. However, the combined resources of the
HIV/AIDS Reporting System (HARS) and the Cancer Surveillance System (CSS) also
provided an opportunity to examine the spectrum of cancers that occurred among people
with AIDS. As a population-based cancer registry, CSS routinely conducted surveillance
for all malignant neoplasms diagnosed among residents of western Washington state
during the study period, 1982-92. Because of interest in KS and NHL as AIDS-defining
illnesses, HARS also conducted limited surveillance for these two cancers among people
with AIDS during this periodl. Therefore, the combined HARS/CSS data set also
allowed us to examine issues regarding the surveillance of KS and NHL, and to compare
and contrast results from the surveillance activities of the two registries.

This chapter begins with an overview of methodologies 1.) for compiling person-

years of follow-up for members of the cohort?, 2.) for calculating cancer incidence rates,

' HARS primarily documented cases of KS and NHL that occurred at or near the time of initial AIDS
diagnosis.

2 The study cohort consisted of 3,899 residents of 13 counties in western Washington state who were
diagnosed with AIDS during the period 1982-92 and were registered in the H[V/AIDS Reporting System
(HARS). A detailed description of HARS surveillance is summarized in Chapter 2, and the study cohort is
described in further detail in Chapter 3.
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both in the cohort and in the general population of western Washington state, and 3.) for
comparing, by primary cancer site, the number of cases that were observed in the cohort
to the number of cases that would have been expected had incidence rates in the general
population been observed in the cohort. Section 4.3 describes the distribution of KS
among people with AIDS, and compares KS incidence rates in the cohort with those not
known to have had AIDS in the general population. Temporal trends in the occurrence of
KS among people with AIDS are summarized in Section 4.4. Issues regarding
surveillance for KS are presented in Section 4.5. A detailed examination of NHL among
people with AIDS is presented in Sections 4.6-4.8, under the same general headings as
the three preceding sections on KS. In Section 4.9, we estimate the contribution of HIV
to recent increases in incidence rates of NHL in the general population. Finally, Section
4.10 contains a brief description of cancers other than KS and NHL that occurred among

members of the cohort.

4.2 General methodology

Incident cancer cases diagnosed among cohort members were identified through
the combined resources of HARS and CSS, as documented in the three previous chapters.
To summarize the cancer experience among people with AIDS, we calculated age-
specific and age-adjusted, primary-cancer-site-specific incidence rates among cohort
members. Rates in the study cohort were based on the respective incident cancer cases

and the person-years of follow-up that accumulated following the diagnosis of AIDS. For
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comparison, age-specific and age-adjusted incidence rates were calculated for the general
population that resided within the 13-county CSS area of coverage. This section
documents the methods for estimating person-years of follow-up among cohort members.
Methods for calculating incidence rates, observed-to-expected ratios, and corresponding
statistical measures are also described.

Estimates of person-years of follow-up in the study cohort were based on the
following information: 1.) date of AIDS diagnosis, 2.) age at AIDS diagnosis, 3.) date
of cancer diagnosis (for those subjects diagnosed with cancer following their AIDS
diagnosis), 4.) date of death (for those subjects known to be deceased), and 5.) date the
subject was last known to be alive (for those subjects not known to be dead). Date of
AIDS diagnosis and corresponding age at AIDS diagnosis were determined for each
cohort member from the combined resources of HARS and CSS, as summarized in
Sections 3.3 and 3.4, respectively. For analyses where the cancer of interest was KS or
NHL, the date of the cancer diagnosis was also determined from the combined resources
of HARS and CSS, as summarized in Sections 3.5 and 3.6, respectively. For analyses of
cancers other than KS or NHL, the date of cancer diagnosis was that recorded in the CSS.
Deaths among cohort members (and corresponding dates of death) were determined
through linkages of HARS with death certificate files from the Washington State Bureau

of Vital Statistics, and with the National Death Index (Maden 1993). For those subjects
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not known to be deceased, HARS maintained information on the date that each person
was last known to be alive’.

For each member of the study cohort, person-years of follow-up were estimated as
the time (in years) between the date of AIDS diagnosis and, as appropriate: 1.) the
diagnosis date for the cancer of interest (for those who developed the cancer of interest),
2.) the date of death (for subjects known to be deceased), or 3.) date the subject was last
known to be alive. Person-years of follow-up were apportioned among nine 10-year year
age categor‘ies4, based on the respective age at AIDS diagnosis and the length of follow-
up. Individual person-years of follow-up were then summed within each 10-year age
category to determine the corresponding total person-years of follow-up for the entire
cohort.

Because the research database did not include information on date of birth’, we
assumed that every cohort member was diagnosed at the mid-point of the age-interval
represented by their respective age at AIDS diagnosis. The following example
demonstrates the apportionment of follow-up time among 10-year age-categories.

Consider a hypothetical, HIV-infected individual who was diagnosed with AIDS in May,

? The three primary sources of active follow-up for people with AIDS not known to be deceased were 1.)
an ongoing study of people with AIDS based on routine review of medical records, 2.) periodic linkage
with a statewide hospital discharge summary data base, and 3.) periodic telephone contact with health care
providers of people with AIDS.

* The age categories were 0-9, 10-19, 20-29, 30-39, 40-49, 50-59, 60-69, 70-79, and 80+ years.

® The confidentiality agreement between the investigators and the State of Washington Department of
Health prohibited the inclusion of date of birth in the research database (see Appendix 1).
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1982, at the age of 28 years. This person subsequently died from the disease in May,
1989, seven years after being diagnosed with AIDS. Because we do not know this
person’s date of birth, we assume that the person was diagnosed with AIDS at 28.5 years
of age. This individual’s seven person-years of follow-up were apportioned among 10-
year age-categories as follows: 1.5 years in the 20-29 year age category (0.5 year at age
28 and a full year at age 29) and the remaining 5.5 years in the 30-39 year age category
(five full years at ages 30, 31, 32, 33, and 34, and 0.5 year at age 35).

Cohort members with one or more primary cancers may have contributed
different person-years of follow-up to separate analyses. For example, a hypothetical
cohort member could have been diagnosed with AIDS in May, 1985, diagnosed with KS
in May, 1986, and died in May, 1987. For analyses relating to KS, this subject would
have contributed one-person year of follow-up (May, 1985 to May, 1986). For analyses
of cancers other than K8, this person would have contributed two-person-years of follow-
up (May, 1985 to May, 1987), assuming that this individual had no cancers other than
KS. Therefore, it was necessary to calculate separate estimates of person-years of follow-
up for the analysis of each primary cancer site.

As previously noted, person-years of follow-up represented the time between
initial AIDS diagnosis and the date of last information (i.e., date of death or date last
known to be alive), as recorded in HARS. However, the date of last information as
recorded in HARS was unavailable for 106 (2.7 percent) of the cohort members. Person-

years of follow-up were inestimable for an additional 135 cohort members (3.5 percent)
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who were diagnosed with AIDS at or shortly before their date of death. Therefore, a total
of 241 subjects (6.2 percent) were excluded from all analyses that were based on person-
years of follow-up®.

To assess temporal trends of KS and NHL incidence rates in the general
population, average-annual age-specific and age-adjusted incidence rates were calculated
for residents of western Washington state for the time period 1975-92. Age-adjusted
rates were calculated by the direct method (Rothman 1998), and standardized to the age
distribution of the 1970 United States population, as published in Ries (1997).
Denominators for the incidence rates in the general population were population estimates
by age, sex, year, and county that were produced for use in the SEER Program by the
Unites States Bureau of the Census (Ries 1997).

To estimate the contribution of HIV/AIDS to KS incidence rates, three separate
sets of rates were calculated based on the following numerators: 1.) all KS cases, 2.)
HIV/AIDS-associated cases only, and 3.) KS cases not known to have been associated
with HIV/AIDS. For the purposes of this analysis, KS cases were considered to be
HIV/AIDS-related if 1.) registered in the CSS with KS and also registered in HARS, 2.)
registered in HARS with KS, even if not registered in the CSS with KS, and 3.) the CSS

record indicated that a KS case was HIV/AIDS-related, even if not registered in HARS.

¢ Ofthese 241 cohort members, 39 (16.2 percent) had cancer, including 19 (7.9 percent) with KS, 14 (5.8
percent) with NHL, and 6 (2.5 percent) with cancers of other primary sites. The remaining 202 cohort
members (83.8 percent) without date of last information recorded in HARS were not known to have had
cancer.
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The same methodology was also used to assess the contribution of HIV/AIDS to temporal
trends in the occurrence of non-Hodgkin’s lymphoma’.

To compare the cancer experience of the study cohort with that of the general
population, we estimated the number of cancer cases that would have been expected to
occur in the study cohort had they experienced the same incidence rates as the general
population. The expected case numbers were estimated by multiplying the age-specific
incidence rates from the general population by the corresponding person-years of follow-
up observed in the study cohort, and then summing the expected number of cases across
all categories of age. Observed-to-expected ratios were then computed for each primary
cancer site. Confidence intervals for the observed-to-expected ratios were calculated
according to methods described by Bailar III and Ederer (1964).

Average-annual age-specific rates, by primary cancer site, were calculated for
residents of western Washington state for the time period 1982-92%. These rates served as
the basis for the observed-to-expected comparisons. Additionally, age-adjusted rates
were calculated by the direct method (Rothman 1998), and were standardized to the
percent distribution of person-years accumulated in the study cohort’. Asin previous

calculations, denominators for the incidence rates in the general population were

7 Methodology for examining the contribution of HIV/AIDS to increasing rates of NHL in western
Washington state are presented in Section 4.9.

% This time period was chosen because it corresponds to the period in which cohort members were
diagnosed with AIDS.

® This choice of standard population allows for the comparison of the age-adjusted rate for residents of
western Washington state with that of the crude rate (all ages combined) in the study cohort.
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population estimates by age, sex, year, and county that were produced for use in the
SEER Program by the Unites States Bureau of the Census (Ries 1997).

During the period 1982-92, 94.3 percent of incident KS cases and 5.2 percent of
incident NHL cases in western Washington state were diagnosed among people with
AIDS. For the purposes of comparing cancer incidence rates in the cohort with those in
the general population, HIV-associated cases of KS and NHL were excluded from the
corresponding rate calculations for the resident population of western Washington state'®.
Because HIV-associated cases constituted only a fraction of the caseload for other
primary cancer sites, comparable modifications were not made when incidence rates were
calculated for cancers other than KS and NHL.

Crude (all ages combined) and age-specific incidence rates were calculated for the

study cohort, by primary cancer site''. The numerators for the cohort incidence rates
y primary

10 HIV/AIDS-associated cases of KS and NHL were excluded from the numerators of their respective
incidence rates. Ideally, these cases should have also been excluded from the denominators of the rates.
However, in theory, these cases should have been removed from the denominators only for the specific
years preceding AIDS diagnosis in which they were infected with HIV. The research database did not
contain sufficient information to estimate the period of HIV infection preceding AIDS for a majority of the
cases. Further, HIV/AIDS associated cases of KS and NHL represented a substantial portion of respective
cases in the numerators of rates calculations. However, these cases represented only a small fraction of the
population represented in the denominator. Therefore, exclusion of these cases from the numerator had
substantial impact on the magnitude of the corresponding incidence rates, while exclusion of these cases
from the denominators would have had little effect. For these reasons, and to simplify the rate calculation
procedure, these cases were excluded from the numerators but not the denominators of the respective rate

calculations.

"' For this analysis, age-adjusted rates from the general population were standardized to the age-specific
distribution of person-years accumulated in the cohort. Thus, age-adjusted rates for the general population
may be appropriately compared to the crude incidence rates (all ages combined) in the study cohort.
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were those cancer cases that occurred following the initial AIDS diagnosis'®. The
accumulated person-years of follow-up for the study cohort, as previously described,
served as the denominators for rate calculations.

In supplemental analyses, multiple logistic regression (Breslow 1980, Rothman
1998) was used to characterize the relative risk for developing of KS and NHL by mode

3 , sex, age at AIDS diagnosis, and year of AIDS diagnosis, while

of HIV transmission’
simultaneously controlling for the remaining three variables. For these analyses, mode of
HIV transmission was categorized as high-risk for KS (homosexual and bisexual men,
including homosexual and bisexual men who were also intravenous drug abusers),
medium risk for KS (intravenous drug abusers who were not homosexual or bisexual
men, heterosexuals, and adults whose HIV risk factors were unknown), and low risk for
KS (hemophiliacs, transfusion/transplant recipients, and children whose mothers were at
high-risk of HIV infection). Age at AIDS diagnosis was categorized as 00-19 years, 20-
29 years, 30-39 years, 40-49 years, and 50+ years. Cohort members were also grouped
according to year of AIDS diagnosis, as follows: 1982-86, 1987-89, 1990-92.

Kaplan-Maier curves (Cox 1984, Kalbfleisch 1980) were generated to graphically

illustrate the cumulative percent distribution of KS and NHL in cohort members.

12 Some cohort members developed cancer prior to their initial AIDS diagnosis, and some were diagnosed
with cancer at the same time as their AIDS diagnosis (for some subjects, KS or NHL may have been their
AIDS-defining illness). For the purpose of this investigation, incidence rates were calculated only for
those cancers diagnosed following the initial diagnosis of AIDS (see Section 4.10).

13 Mode of HIV transmission is described in Section 4.3.
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Separate curves were produced for individuals diagnosed with AIDS during the periods
1982-86, 1987-89, and 1990-92. Differences among these curves were assessed with the
log-rank statistic (Cox 1984, Kalbfleisch 1980).

Cox proportional hazards model (Cox 1984, Breslow 1987, Rothman 1998) was
used to examine temporal trends in the cumulative incidence of KS and NHL, while
simultaneously adjusting for the effects of age at AIDS diagnosis, mode of HIV
transmission, and sex. Variables representing year of AIDS diagnosis, age at AIDS
diagnosis, sex, and mode of HIV transmission were coded according to the same scheme
that was utilized in the logistic regression analysis, as previously described.

For analyses involving the methods of Kaplan-Maier and Cox, subjects were
followed from the time of AIDS diagnosis until they developed the outcome of interest,
i.e., KS or NHL, or until they were censored"*. Because the follow-up time for cohort
members diagnosed during the period 1990-92 was limited compared to those diagnosed
in earlier time periods, follow-up times were restricted to four-years for these analyses.
Cases with follow-up times greater than four years were censored at four years. Cohort
members diagnosed with KS and NHL greater than four years after their initial AIDS
diagnosis contributed four years of person-years to these analyses, and were censored

without contributing to the tally of KS and NHL cases.

4 Cases were censored at the time of death (for those subjects known to have died) or at the time of they
were last known to be alive, as recorded in HARS.
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4.3 Kaposi’s sarcoma among people with AIDS

KS rarely occurred in residents of western Washington state prior to the advent of
the AIDS epidemic (Figure 4.3.1). During the period 1975-81"°, KS incidence rates were
0.24 and 0.08 per 100,000 in men and women, respectively. The dramatic increase in KS
incidence rates in the 1980’s was fueled by hundreds of cases of the disease diagnosed
among men with AIDS (Table 4.3.1). There was no apparent temporal variation in KS
incidence rates in the general population when the analysis was restricted to cases not
known to be associated with HIV/AIDS (Table 4.3.1). In spite of the burgeoning AIDS
epidemic, KS incidence rates in the general population that included HIV/AIDS-
associated cases of the disease were far lower than those for the most common primary
cancer sites'®. However, KS rates in the general population mask extremely high rates of
the disease in men with AIDS. The remaining portion of this section focuses on the
occurrence of KS among people with AIDS, as represented by the study cohort.

KS was diagnosed in 863 (22.1 percent) of the 3,899 study cohort members.
Because it was an AIDS-defining illness, KS was synonymous with the diagnosis of

AIDS for many individuals'’. Of the 863 KS cases diagnosed among cohort members,

15 1975-81 was the seven-year period that immediately preceded diagnosis of the first AIDS case in a
resident of Washington state in 1982.

' For example, during the period 1990-92, the average annual age-adjusted KS incidence rates were 5.2
and 0.07 per 100,000 for males and females, respectively. Comparable rates were 84.1 per 100,000 for
male lung cancer, 135.8 for female breast cancer, and 192.5 for prostate cancer.

'7 KS may have been the sole AIDS-defining illness, or one of two or more AIDS-defining illnesses. For
the purposes of this report, I will refer to these individuals as those diagnosed with KS at the time of initial

AIDS diagnosis.
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460 (53.3 percent) were diagnosed at the time of AIDS diagnosis and 403 (46.7 percent)
were diagnosed in the months and years following the initial diagnosis of AIDS.

The percentage of AIDS patients ever diagnosed with KS varied by mode of HIV
transmission'®, sex, age at AIDS diagnosis, and year of AIDS diagnosis (Table 4.3.2).
KS occurred in approximately 25 percent homosexual and bisexual menw, and was less
commonly diagnosed among intravenous drug users (6.6 percent), heterosexuals (3.4
percent), and adults whose risk factors for HIV were unknown (5.9 percent). KS was
extremely rare in transfusion/transplantation recipients (1.6 percent), and no cases of KS
were diagnosed among the small number of hemophiliacs and children whose mothers
were at high risk of AIDS. KS was also much more common among males (23.0 percent)
than females (1.3 percent). Most cohort members diagnosed with KS were between the
ages of 20-49 at the time of their initial AIDS diagnosis. The proportion of people with
AIDS who were diagnosed with KS declined during the study periodzo. The temporal
decline in the occurrence of KS among people with AIDS is discussed in detail in Section
4.4.

Risk of KS varied dramatically by mode of HIV transmission, even after

simultaneously controlling for age at AIDS diagnosis, sex, and year of AIDS diagnosis

'8 HARS routinely documented the most likely mode of HIV transmission for each individual, based on
information self-reported by the subject and as reported by health care providers and case-workers.

¥ KS was documented in 25.1 percent of homosexual and bisexual men with no history of intravenous
drug abuse, and in 21.7 percent of homosexual and bisexual men who were also intravenous drug abusers.

0 The decline in proportion of cohort members diagnosed with KS is only partially explained by temporal
variations in length of follow-up among cohort members (see Section 4.4).
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(Table 4.3.3). Homosexual and bisexual men, including those who were also intravenous
drug abusers, were at much greater risk of KS than the comparison group comprised of
hemophiliacs, transfusion/transplant recipients, and children whose mothers were at high-
risk for HIV infection (odds ratio (OR) = 26.08, 95 percent confidence interval (CI) =
3.42 - 198.7). The combined group of intravenous drug abusers (excluding those who
were homosexual or bisexual men), heterosexuals, and adults whose HIV-risk was
unknown were also at higher risk of KS than the comparison group (OR = 7.58, 95
percent CI = 0.95 - 60.41), though this difference was not statistically significant.

The high risk of KS in men relative to women was partially explained by the high
proportion of male cohort members with KS who were also homosexual and bisexual.
Nonetheless, men remained at higher risk for KS than women after simultaneous
adjustment for mode of HIV transmission, age at AIDS diagnosis, and year of AIDS
diagnosis (adjusted OR = 5.62, 95 percent CI =1.29 - 24.44)*'. There was some variation
in risk for KS among those diagnosed with AIDS between the ages of 20-49, but the
observed differences were modest and not statistically significant. Subjects less than 20
years of age and those 50 years of age and older at the time of their AIDS diagnosis were

at lower risk of KS than the comparison group comprised of 20-29 year olds*. The risk

2! The small number of KS cases documented among female members of the study cohort (#=2) restricted
our ability to further examine the association between KS and sex.

22 Cohort members who were 50 years of age or older at the time of their AIDS diagnosis were at
approximately one-half the risk for KS of the comparison group of 20-29 year olds (adjusted OR =0.54, 95
percent CI =0.37 - 0.78). Only one case of KS was diagnosed among the 26 cohort members who were
less than 20 years of age at the time of their AIDS diagnosis. The risk for KS was lower in this group than
in the comparison group (adjusted OR =0.92, 95 percent CI = 0.10 - 8.77), but the magnitude of the
difference is difficult to interpret because of the small number of cases under 20 years of age.
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of KS declined during the study period, as measured with and without adjustment for age
at AIDS diagnosis, sex, and mode of HIV transmission.

As outlined in Section 4.2, person-years of follow-up among cohort members
were required for analyses that invoived incidence rates, Kaplan-Maier estimates, and
Cox regression. Some cohort members were excluded from these analyses because their
person-years of follow-up were inestimable or inappropriate. The 460 individuals whose
KS occurred at the time of initial AIDS diagnosis were not included in such analyses
because they contributed no person-years of follow-upB. An additional 227 individuals
who had no follow-up information recorded in HARS were also excluded from these
analyse324. Ten KS cases whose KS diagnosis fell after the date of last information
recorded in HARS were treated as non-KS cases for the purposes of these analyseszs.
Therefore, analyses that employed person-years of follow-up were based on the person-

years accumulated among the 388 KS cases that were diagnosed subsequent to their

B For these 460 individuals, the time interval between the diagnosis of AIDS and KS was zero

2 As documented in Section 4.2, person-years of follow-up represented the time between initial AIDS
diagnosis and the date of last information (i.e., date of death or date last known to be alive), as recorded in
HARS. However, the date of last information as recorded in HARS was not available for 241 (6.2 percent)
of the cohort members. Of these, 14 had KS at the time of initial AIDS diagnosis and 227 did not
(although 5 of 227 developed KS following initial AIDS diagnosis).

* There were 403 cohort members diagnosed with KS following their initial AIDS diagnosis. In 10 (2.5
percent) of these individuals, the date of KS diagnosis fell after the date of last information as recorded in
HARS. For all analyses based on person-years of follow-up, these 10 cohort members contributed person-
years only up to the date of last information as recorded in HARS. These ten individuals were not
considered to have had KS in the analyses based on person-years of follow-up. Five cohort members who
developed KS following their AIDS diagnosis were also excluded from this analysis because we were
unable to estimate their person-years of follow-up (date of last information was not recorded in HARS).
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initial AIDS diagnosis, and the person-years of follow-up from the 2,814 AIDS patients
who were not considered to have had KS.

Average-annual age-specific and age-adjusted KS incidence rates for the cohort
are shown in Tables 4.3.4 (males) and 4.3.5 (females). Overall, the 387 incident cases of
KS diagnosed among male members of the cohort following their initial AIDS diagnosis
far exceeded the 0.0073 cases that would have been expected based on KS incidence rates
in the general population (observed/expected ratio = 53,001.3, 95 percent CI = 47,831.6 -
58,536.5). No KS cases occurred among male members of the cohort under 20 years of
age®®. The majority of KS cases in the cohort occurred among males between the ages of
20 and 59 years, ages at relatively low risk of the disease in the general population. KS
incidence rates in the general population were highest among men over the age of 60
years. Nonetheless, the 3 cases diagnosed among male cohort members over 60 years of
age was far greater than would have been expected to have occurred had the rates of the
general population prevailed.

Only one case of KS was diagnosed among a female cohort member following her
initial diagnosis of AIDS (Table 4.3.5). Even this single case was far greater than would
have been expected based on rates in the general population (observed/expected ratio =

19,630.9, 95 percent CI = 496.6 - 109,060.8).

% No member of the cohort was under 20 years of age at the time of KS diagnosis. Table 4.3.3 shows that
one cohort member with KS was under 20 years of age at his initial AIDS diagnosis. However, this
individual did not develop KS until he was 21 years of age.
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4.4  Temporal trends in Kaposi’s sarcoma among people with AIDS

In San Francisco, the percentage of homosexual and bisexual men with AIDS who
presented with KS dropped from 55 percent to 19 percent during the period 1982-88
(Rutherford 1990). As discussed in Section 1.4, similar results have been reported in
some studies (Des Jarlais 1987, Haverkos 1990, Beral 1990), but not in others (Jacobsen
1990, Munoz 1993, Montaner 1994, Veugelers 1995, Lundgren 1995). We used data
from the combined resources of HARS and CSS to assess the temporal trends of KS
among people with AIDS in western Washington state.

As a first step in characterizing temporal trends in the occurrence of KS among
people with AIDS, we examined the proportion of people with AIDS that were ever
diagnosed with KS, by time period of initial AIDS diagnosis. For the purposes of this
analysis, KS cases were categorized into those who were diagnosed at the time of initial
AIDS diagnosis (n=460) and those who were diagnosed subsequent to the initial AIDS
diagnosis (n=403). Overall, the percentage of people with AIDS ever diagnosed with KS
decreased from 32.9 percent of those people diagnosed with AIDS during the period
1982-86 to 19.0 percent of people diagnosed with AIDS during the period 1990-92, a
reduction of 42.2 percent (Table 4.4.1). The percentage of people diagnosed with KS at
the time of their initial AIDS diagnosis decreased from 22.5 percent of those diagnosed
with AIDS during the period 1982-86 to 8.6 percent of those diagnosed with AIDS during
the period 1990-92. Among those who did not have KS at the time of their initial AIDS

diagnosis, the percent of cases that went on to develop KS following their initial AIDS
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diagnosis declined from 13.4 percent of those diagnosed with AIDS during the period
1982-86 to 11.4 percent of those diagnosed with AIDS during the period 1990-92.

Figure 4.4.1 graphically demonstrates that the cumulative percentage of people
with AIDS who developed KS following their initial AIDS diagnosis declined during the
study period 1982-92%7. By log-rank test, cohort members diagnosed with AIDS during
the period 1982-86 were at significantly greater risk of developing KS following their
AIDS diagnosis than were comparable cases diagnosed during the periods 1986-89
(p<0.01) and 1990-92 (p=0.01). Differences in risk of KS for those diagnosed during the
latter two time periods were not statistically significant (p=0.51). The Kaplan-Maier
curves also suggest that the observed risk differences were established within the first two
years following AIDS diagnosis.

By Cox proportional hazards model, the risk of developing KS after initial AIDS
diagnosis decreased during the study periodzs. Compared with those diagnosed with
AIDS during the period 1982-86, the proportional hazards for developing KS following
initial AIDS diagnosis was 0.61 (95 percent CI = 0.43 - 0.86) and 0.66 (95 percent CI =
0.47 - 0.92) for those diagnosed with AIDS during the periods 1987-89 and 1990-92,

respectively.

7 Cumulative percentage distribution for KS following the initial diagnosis of AIDS was generated by the
Kaplan-Maier product-limit method, as described in Section 4.2.

2 This model was simultaneously adjusted for age at AIDS diagnosis, sex, and mode of HIV transmission.
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A number of modifications were made to the definition of AIDS during the period
1982-92, the two broadest changes having occurred in 1985 and 1987 (Osmond 1994).
These changes could potentially influence the interpretation of the observed temporal
trends in KS occurrence. The 1985 change in AIDS definition was estimated to have
increased the number of AIDS cases by less than one percent (Centers for Disease
Control 1985) and, therefore, would have had minimal impact on the observed temporal
trends in KS. In contrast, the 1987 change in AIDS definition (Centers for Disease
Control 1987) may have increased the number of AIDS cases by as much as 23 percent
(Payne 1990). Nonetheless, Beral et al. (1990) estimated that KS declined during the
period 1983-88 by approximately 20 percent per year among homosexual men with AIDS
and by 10 percent annually among people with AIDS in other HIV risk groups, after
controlling for changes in the AIDS definition that occurred during that period.
Therefore, changes that broadened the definition of AIDS during the study period are
unlikely to fully account for the observed declines in KS reported in this and other

investigations.

4.5  Issues regarding surveillance for Kaposi’s sarcoma

CSS and HARS conduct surveillance for KS, but their respective efforts differ in
scope. To fulfill the role of a population-based cancer registry, CSS staff members
conduct routine surveillance for all malignant neoplasms diagnosed among residents of

western Washington state, including KS. HARS surveillance for KS stems from interest
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in KS as an AIDS-defining illnesses. Thus, HARS conducts surveillance for KS among
people with AIDS, and these efforts are usually limited to those KS cases that are
diagnosed at or near the time of initial AIDS diagnosis. The combined resources of these
two registries provided a unique opportunity to compare and contrast the results of
surveillance from these two sources.

This section focuses on surveillance for KS from two perspectives. First, we
examined KS diagnosed among people with AIDS, as represented by members of our
study cohort. Second, we examined KS surveillance in the general population,
specifically, for those cases of the disease diagnosed in residents of western Washington
state during the period 1982-92. For the purpose of this presentation, it is important to
emphasize the distinction between these two perspectives. While most KS cases
identified through the combined resources of HARS and CSS were included in both sets
of analyses, some cases were limited to only one analysis or the other. For example, in
describing KS surveillance among people with AIDS, it is important to note that the
study cohort was defined as all residents of western Washington state who were
diagnosed with AIDS during the time period 1982-92, and who were registered in HARS.
Cases of KS diagnosed in cohort members may have occurred at or following the initial
AIDS diagnosis, and the year of KS diagnosis in this group ranged from 1982-94. In
contrast, our review of KS surveillance among residents of western Washington state
focused on all KS cases diagnosed among residents of this region during the period 1982~

92. Thus, the number of KS cases varies according to the focus of the analysis.
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As expected when combining data from two separate sources, there was some
variation between dates of KS diagnosis as recorded in HARS and CSS. Our methods for
resolving these discrepancies are summarized in Sections 3.5.

During the period 1982-92, 3,899 residents of western Washington state were
diagnosed with AIDS. Of these, 863 were also diagnosed with KS, either at the time of
their initial AIDS diagnosis (#»=460) or in the months and years following their initial
AIDS diagnosis (#=403). These individuals formed the study cohort for the purposes of
the present investigation.

Of the 863 KS cases diagnosed among members of the study cohort, 405 (46.9
percent) were registered in both the CSS and HARS. Another 372 KS cases (43.1
percent) were identified in cohort members solely from the records of the CSS. The
remaining 86 KS cases (10.0 percent) were registered in HARS, but not in the CSS.
Figure 4.5.1 demonstrates that most of the KS cases registered in HARS? were
diagnosed at or near the time of AIDS diagnosis. In contrast, most KS cases diagnosed
among cohort members that were solely registered in CSS were diagnosed in the months
and years following the initial diagnosis of AIDS.

For the purpose of improving KS surveillance, it would have been useful to
investigate further the discrepant KS cases (i.e., those cases registered with KS in one but

not both registries) to identify factors that may influence case ascertainment in these

® Including those registered solely in HARS (#=86) and jointly registered in CSS and HARS (7=405).
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registries. However, the confidentiality guidelines that governed this investigation
prohibited the identification of individual cases for this purpose. Nonetheless, we utilized
data from the existing research data set to examine some of the discrepant KS cases for
clues as to why they were registered in one but not both registries. First, among members
of the study cohort, we compared selected characteristics of the 86 KS cases registered
solely in HARS with those of the 405 KS cases that were registered in both CSS and
HARS. The two groups were compared with respect to age at AIDS diagnosis, year of
AIDS diagnosis, sex, county of residence3°, and reporting source’!.

Second, also among members of the study cohort, we examined a subset of the
372 KS cases that were registered solely in the CSS. As previously noted, most of the KS
cases registered solely in the CSS were diagnosed in the months and years following the
initial AIDS diagnosis. The relatively limited scope of KS surveillance in HARS (i.e.,
most KS cases registered in HARS occurred at or near the time of initial AIDS diagnosis)
may explain why the cases derived solely from CSS were not identified as KS cases in
HARS. Nonetheless, 110 of these cases (29.6 percent) were diagnosed within 6 months
of initial AIDS diagnoses (39 were diagnosed at the same time as AIDS). We compared

selected characteristics of these 110 cases with those of the 405 KS cases that were

registered in both registries. These two groups were compared with respect to age at

30 County of residence at the time of initial AIDS diagnosis, as recorded in HARS.

3! The source of the AIDS case report, as recorded in HARS.
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AIDS diagnosis, year of AIDS diagnosis, sex, county of residence®?, and reporting

33
source .

Compared with the 405 KS cases recorded in both registries, the 86 KS cases
registered solely in HARS were more likely to have been diagnosed with AIDS during
the period 1990-92 and were more likely to be non-King county residents (Table 4.5.1).
A majority of KS cases in both groups were reported by private health care providers,
though the percentage of reports from this source was highest in those cases recorded in
both registries. A higher percentage of HARS-only KS cases were derived from death
certificates, data from the AIDS spectrum of disease study, and Medicaid records (the
latter two sources are not routinely utilized by the CSS). KS cases registered in HARS
were classified as definitive vs. presumptive, reflecting to some extent the basis on which
the diagnosis of KS was established®. A higher percentage of HARS-only KS cases
were in the presumptive category than those recorded in both registries. Both of the
cohort’s female KS cases were registered solely in HARS. There were no appreciable

differences in age at AIDS diagnosis between the two groups.

32 County of residence at the time of KS diagnosis, as recorded in the CSS.
3 The primary source of information relevant to the diagnosis of KS, as recorded in CSS.

3 The AIDS surveillance case definition contains both “presumptive” and “definitive” criteria for many
AIDS-defining conditions, including KS (Centers for Disease Control and Prevention 1992). A diagnosis
is considered to be “definitive” if there is evidence that it was based on specific laboratory methods such as
histology or culture. A diagnosis is defined as “presumptive” if it was made by a clinician, with no
evidence that “definitive” methods were employed.
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Few differences were noted between the KS cases registered solely in CSS (that
is, in the subset of 110 such cases identified for this analysis) compared with those
recorded in both registries (Table 4.5.2). KS cases registered solely in the CSS were
more likely to be King county residents, and a slightly higher percentage were identified
through pathology laboratories than in the comparison group.

With the combined resources of HARS and CSS, we identified a total of 801 KS
cases that were diagnosed among residents of western Washington state during the period
1982-92 (Table 4.5.3). Of these, 373 (46.6 percent) were registered with KS in both CSS
and HARS, and 319 (39.8 percent) were registered with KS in the CSS but were
registered in HARS without any record of their KS diagnosis. Sixty-one cases (7.7
percent) were registered in HARS with K, but were not registered with KS in the CSS.
Forty-seven cases (5.9 percent) were registered in the CSS with KS but were not
registered in HARS. Of the latter 47 cases, only one had evidence of HIV infection
recorded in CSS, and the remaining 46 cases were considered unrelated to HIV®. In
summary, of 801 KS cases diagnosed among residents of western Washington state
during the period 1982-92, 755 (94.3 percent) were associated with HIV infection. There

was no evidence that the remaining 46 cases (5.7 percent) were associated with HIV

infection.

35 We examined the discrepant cases identified in this population-based analysis (i.e., those KS cases
registered solely in HARS or CSS, but not in both registries). The results from this analysis were
consistent with those from our analysis of such cases in the study cohort, and are not reported here.
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4.6 Non-Hodgkin’s lymphoma among people with AIDS

NHL was diagnosed in 326 (8.4 percent) of the 3,899 study cohort members.
NHL has been an AIDS-defining illness since 1985 (Centers for Disease Control 1985),
and 122 (37.4 percent) of the 326 NHL cases had their AIDS diagnosis made at the time
this cancer was diagnosed. The remaining 204 NHL cases (62.6 percent) were diagnosed
in the months and years following the initial diagnosis of AIDS.

The distribution of NHL cases in cohort members by mode of HIV transmission,
sex, age at AIDS diagnosis, and year of AIDS diagnosis differed considerably from that
of KS cases (Table 4.6.1). NHL occurred most frequently among transfusion/transplant
recipients (14.1 percent). No NHL cases were observed in the few pediatric hemophiliacs
or children with mothers at high-risk of HIV infection. Among the remaining HIV-risk
groups, there was little variation in the percentage of cases with NHL (range 5.7 to 9.0
percent). NHL occurred in a slightly higher percentage of males (8.5 percent) than
females (5.7 percent). No cases of NHL were diagnosed in cohort members who were
under the age of 20 years or over the age of 80 years at AIDS diagnosis. Otherwise, there
was little variation in the percentage of cohort members with NHL by age at AIDS
diagnosis. There was no temporal trend in the percentage of AIDS cases diagnosed with
NHL during the study period (see Section 4.7).

Logistic regression was used to characterize the associations between NHL and
mode of HIV transmission, sex, age at AIDS diagnosis, and year of AIDS diagnosis,

while simultaneously controlling for each of these factors (Table 4.6.2). Because no



134

cases of NHL occurred among cohort members under the age of 20 years (#=26), this
analysis was limited to the 3,873 cohort members who were 20 years of age and older at
the time of AIDS diagnosis. For this analysis, mode of HIV transmission was grouped
according to risk of KS (low, medium, high), as described in Section 4.2.

In contrast to KS, mode of HIV transmission (low, medium, and high KS risk)
was inversely related to risk of NHL, to a modest degree. Compared to cohort members
whose mode of HIV transmission placed them at low risk for KS, the risk of NHL was
somewhat lower in those at medium risk of KS (OR=0.71, 95 percent CI=0.34-1.51) and
high risk of KS (OR=0.63, 95 percent CI=0.32.1.24). The odds of developing NHL
increased slightly with age at initial AIDS diagnosis and were modestly higher for males
than females, but these differences did not achieve statistical significance. The odds of
developing NHL remained constant over the study period, with and without simultaneous
adjustment for mode of HIV transmission, sex, age at AIDS diagnosis.

As outlined in Section 4.2, person-years of follow-up among cohort members
were required for analyses that involved incidence rates, Kaplan-Maier estimates, and
Cox regression. Some cohort members were excluded from these analyses because their
person-years of follow-up were inestimable or inappropriate. The 122 individuals whose
NHL occurred at the time of initial AIDS diagnosis were not included in such analyses

because they contributed no person-years of follow-up36. An additional 229 individuals

36 For these 122 individuals, the time interval between the diagnosis of AIDS and NHL was zero.
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who had no follow-up information recorded in HARS were also excluded from these
analyses3 7. Seven NHL cases whose NHL diagnosis fell after the date of last information
recorded in HARS were treated as non-NHL cases for the purposes of these analyses™.
Therefore, analyses that employed person-years of follow-up were based on the person-
years accumulated among the 195 NHL cases that were diagnosed subsequent to their
initial AIDS diagnosis, and the person-years of follow-up from the 3,353 AIDS patients
who were not considered to have NHL.

The average-annual age-adjusted NHL incidence rates in both male and female
members of the cohort far exceeded the corresponding rates in residents of western
Washington state (Tables 4.6.3 and 4.6.4, respectively)”. The 189 NHL cases diagnosed
among male members of the cohort were more than were expected based on the incidence
rates in the general population (observed/expected ratio = 301.3, 95 percent CI =259.9-

347.5). The risk of NHL was similarly high in female cohort members

37 As documented in Section 4.2, person-years of follow-up represented the time between initial AIDS
diagnosis and the date of last information (i.e., date of death or date last known to be alive), as recorded in
HARS. However, the date of last information as recorded in HARS was not available for 241 (6.2 percent)
of the cohort members. Of these, 12 had NHL at the time of initial AIDS diagnosis, and 229 did not
(although 2 of 229 developed NHL following AIDS diagnosis).

3 There were 204 cohort members diagnosed with NHL following their initial AIDS diagnosis. In 7 (3.4
percent) of these individuals, the date of NHL diagnosis fell after the date of last information as recorded in
HARS. For all analyses based on person-years of follow-up, these 7 cohort members contributed person-
years only up to the date of last information as recorded in HARS, and were not considered to have had
NHL in the analyses based on person-years of follow-up. Two additional NHL cases that occurred
following the diagnosis of AIDS were excluded from these analyses because we were unable to estimate
their person-years of follow-up (date of last information was not recorded in HARS).

3 NHL incidence rates for residents of western Washington state excluded cases of the disease known to
have been associated with HIV infection (see Section 4.2).
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(observed/expected ratio = 307.6, 95 percent CI = 112.7-670.2), though these results were
based on only six cases diagnosed in women. In men with AIDS, the absolute incidence
of NHL was relatively constant by age at diagnosis, though the magnitude of the

observed/expected ratio was inversely related to age at diagnosis.

4.7 Temporal trends in non-Hodgkin’s lymphoma among people with AIDS

In contrast to KS, there was no evidence of a temporal trend in the occurrence of
NHL among people with AIDS (Table 4.7.1). The cumulative percentage distribution of
people with AIDS who developed NHL following their initial AIDS diagnosis is shown
in Figure 4.7.1*. By log-rank test, the modest differences in risk of NHL among cohort
members diagnosed with AIDS during the periods 1982-86, 1987-89, and 1990-92 were
not statistically significant (p=0.11). Compared with those diagnosed with AIDS during
the period 1982-86, the relative risk of NHL was 0.65 (95 percent CI=0.38-1.08) and 0.86
(95 percent CI=0.53-1.41) for those diagnosed with AIDS during the periods 1987-89 and

1990-92, respectively“.

4.8 Issues regarding surveillance of non-Hodgkin’s lymphoma
In this section, issues regarding surveillance for non-Hodgkin’s lymphoma are

discussed within the same context as previously outlined for KS (Section 4.5). To briefly

40 Cumulative percentage distribution for NHL following the initial diagnosis of AIDS was generated by
the Kaplan-Maier product-limit method, as described in Section 4.2.

*! By Cox proportional hazards model, adjusted for age at AIDS diagnosis, mode of HIV transmission, and
sex.
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reiterate, CSS and HARS conduct surveillance for NHL, but their respective efforts differ
in scope. CSS strives to identify all malignant neoplasms diagnosed among residents of
western Washington state, including NHL, while NHL surveillance in HARS is usually
limited to the time period near initial AIDS diagnosis.

The documentation of NHL in HARS is primarily based on information from the
AIDS case report form. This form allows for reporting the following three types of NHL
in people with AIDS: Burkitt’s lymphoma, primary brain lymphoma, and immunoblastic
lymphoma42. As summarized in Section 2.4, AIDS case report forms are submitted to the
Department of Health by health care providers and other professionals. Although the
Centers for Disease Control and Prevention (CDC) has guidelines for the reporting of
NHL among people with AIDS (CDC 1985), the extent to which these specific guidelines
are followed is not known. In contrast, information on each primary cancer recorded in
the CSS is collected from medical records by specially trained technicians according to
standards promulgated by the Surveillance, Epidemiology, and End Results (SEER)
Program of the National Cancer Institute (Ries 1987). Tumor histology and cancer
primary site are coded by CSS staff members according to the International Classification

of Disease for Oncology, Second Edition (ICDO-2).

42 The NHL categories listed here (Burkitt’s lymphoma, primary brain lymphoma, and immunoblastic
lymphoma) are not mutually exclusive. Nonetheless, in practice, only one of the three categories is usually
checked on the AIDS report form. Among the 3,899 residents of western Washington state diagnosed with
AIDS during the period, only one individual was reported with more than one type of NHL (see Table

4.8.1).
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During the period 1982-92, 5,236 cases of NHL were diagnosed among residents
of western Washington state. Of these, 273 (5.2 percent) were determined to have
occurred in people infected with HIV. Section 4.9 addresses in detail of contribution of
HIV to increasing rates of NHL in the resident population of western Washington state.
The remainder of this section focuses on issues of surveillance for NHL among people
with AIDS, as represented by members of the study cohort.

Of the 3,899 cohort members, 326 (8.36 percent) were diagnosed with NHL at or
following the time of their initial AIDS diagnosis. Of the 326 cohort members with
NHL, 123 (37.7 percent) were registered with NHL in both HARS and CSS. Of the
remaining NHL cases, 196 (60.1 percent) were registered solely in the CSS, and eight
(2.5 percent) were recorded solely in HARS. As with KS, most NHL cases recorded in
HARS* were diagnosed at or near the time of initial AIDS diagnosis (Figure 4.8.1).
Most NHL cases registered solely in CSS were diagnosed in the months and years
following the initial AIDS diagnosis.

For comparison purposes, NHLs recorded in the CSS were classified into three
categories consistent with those used in HARS. These categories were defined on the
basis of tumor histology and primary site as recorded in CSS. NHL cases were
considered to represent Burkitt’s lymphoma if they were registered in CSS with an

ICDO-2 histology code of 9687. NHL cases were considered to have had a primary site

“ NHL cases registered in HARS included those registered in both CSS and HARS (#=123) and those
registered solely in HARS (n=8).
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in the brain or other parts of the central nervous system (CNS) if their ICDO-2 site
categories fell within the ranges C70.0-C70.9 (meninges), C71.0-C71.9 (brain) or C72.0-
C72.9 (other central nervous system). The remaining cases were grouped into a general
category of NHL (non-Burkitt, non-CNS).

There were discrepancies between the histologic types and primary sites for some
cases of NHL registered in both HARS and CSS (Table 4.8.1). Of 15 NHL cases
recorded as Burkitt’s lymphoma in HARS, only six (40.0 percent) were registered as
Burkitt’s lymphoma in the CSS. Similarly, of 23 NHL cases registered as primary brain
lymphomas in HARS, only 11 (47.8 percent) were recorded as primary brain lymphomas
in CSS. Most NHLs registered in HARS were classified as immunoblastic lymphomas,
and most of these cases were recorded in CSS as non-Hodgkin’s lymphomas other than
Burkitt’s lymphoma or primary brain lymphoma. Nonetheless, of the latter group of 92
NHL cases recorded in HARS as immunoblastic lymphoma, four (4.3 percent) were
registered in CSS as Burkitt’s lymphoma, four (4.3 percent) were registered in CSS as
primary brain lymphoma, and one (1.1 percent) was registered in CSS as Hodgkin’s

disease.

4.9 The contribution of HIV/AIDS to the epidemic of non-Hodgkin’s lymphoma
in the general population of western Washington state, 1975-92
Incidence rates for non-Hodgkin’s lymphoma (NHL) have increased in the United

States during the past several decades (Devesa 1992, Zheng 1992, Rabkin 1993, Ries
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1994). Similar temporal patterns in the occurrence of NHL also have been documented
in other countries (Devesa 1992, Cartwright 1992, Martinsson 1992, Coleman 1993, Carli
1994, Hjalgrim 1996). The reasons for the rise in NHL incidence rates are unknown,
though many explanations have been offered (Zheng 1992, Rabkin 1993, Holford 1992,
Banks 1992, Filipovich 1992, Linet 1992, Kinlen 1992, Mueller 1992, Zahm 1992, Boice
1992, Davis 1992, Pearce 1992).

NHL occurs in approximately 5-10 percent of people with AIDS (Obrams
199 1)44, and the AIDS epidemic has contributed to the increase in NHL incidence rates in
the United States (Biggar 1985, Biggar 1987, Biggar 1989, Coté 1997). With combined
resources from HARS and CSS, we documented increasing incidence rates of NHL in
western Washington state during the period 1975-92, and estimated the contribution of
HIV/AIDS to this phenomenon.

All primary cancers with ICDO-2 histology codes 9590-9595 and 9670-9714 were
identified for the purposes of this investigation. Both nodal and extranodal primary
cancer sites were included in this analysis. Non-malignant tumors and those of
questionable malignancy were excluded. This definition is consistent with previous
publications of NHL incidence rates from the National Cancer Institute (Ries 1997).

For the purposes of this analysis, NHL cases were considered to be HIV/AIDS-

related if 1.) registered in the CSS with NHL and also registered in the HIV/AIDS

* NHL was diagnosed in 326 (8.4 percent) of the 3,899 cohort members in the present investigation
(Section 4.6).



141

registry, 2.) registered in the HIV/AIDS registry with NHL, even if not registered in the
CSS with NHL, and 3.) the CSS record indicated that a case of NHL was HIV/AIDS-
related, even if not registered in the HIV/AIDS registry. The remaining NHL cases
registered in the CSS with no evidence of HIV/AIDS, as defined above, were considered
to be unrelated to HIV/AIDS.

To estimate the contribution of HIV/AIDS to the incidence rates for NHL,
separate sets of rates were calculated for all NHL cases, for HIV/AIDS-associated cases
only, and for NHL cases not associated with HIV/AIDS. Date of NHL diagnosis was
determined from the records of the CSS, except for those NHL cases registered in the
HIV/AIDS registry but not in the CSS. For the latter cases, the date of NHL diagnosis
was ascertained from the HIV/AIDS registry.

Average annual age-specific and age-adjusted incidence rates per 100,000 were
calculated for the time periods 1975-77, 1978-80, 1981-83, 1984-86, 1987-89, and 1990-
92 for the entire CSS area of coverage. Because a disproportionate number of people
with HIV/AIDS resided in Seattle, separate incidence rates were also calculated for
residents of King county (which includes Seattle) and for the remaining 12 counties
within the CSS area of coverage, combined. Age-adjusted rates were calculated by the
direct method (Rothman 1998), and standardized to the age distribution of the 1970
United States population, as published in (Ries 1997). Denominators for the incidence
rates were population estimates by age, sex, year, and county that were produced for use

in the SEER Program by the United States Bureau of the Census (Ries 1997).
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The combined resources of the CSS and HIV/AIDS registry identified 7,163
incident cases of NHL diagnosed among residents of the thirteen-county CSS area of
coverage during the period 1975-92. Of these, 274 (3.8 percent) were diagnosed among
people with HIV/AIDS. Among the HIV/AIDS-associated NHLs, 260 (94.9 percent)
were registered in both the CSS and the HIV/AIDS registry, five cases (1.8 percent) were
registered solely in the CSS, and nine (3.3 percent) were registered solely in the
HIV/AIDS registry.

Average annual age-adjusted incidence rates for NHL increased during the period
1975-92, the magnitude of the increase being greater for males than females (Figure
4.9.1). In males, age-specific incidence rates for NHL were lowest among those under
the age of 20 years, and there was little or no temporal increase in incidence rates in this
age group (Table 4.9.1). No cases of NHL in males under the age of 20 years were
associated with HIV/AIDS. In contrast, age-specific incidence rates in 20-49 year-old
men increased during the study period, and this increase was almost entirely attributable
to HIV/AIDS-associated NHL. NHL incidence rates among men over 50 years of age
also increased over time, but few HIV/AIDS-related lymphomas were diagnosed in these
older men.

Of 3,242 females diagnosed with NHL during the study period, only nine (0.3
percent) were associated with HIV/AIDS (Table 4.9.2). Temporal patterns in age-
specific incidence rates for NHL among females were generally comparable with those of

males without HIV/AIDS. NHL incidence rates were lowest among females under 20
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years of age, and increased with age. Temporal increases in incidence rates among
females were most pronounced in those over 50 years of age.

The contribution of HIV/AIDS to the incidence rates of NHL was greater in King
county than in the remaining twelve counties within the CSS area of coverage, reflecting
the relatively high prevalence of HIV infection in the Seattle-King county metropolitan
area. During the most recent time period, 1990-92, HIV/AIDS-associated NHLs
accounted for 59.0 percent of all cases of the disease diagnosed among 20-49 year old
males in King county. In contrast, 23.6 percent of all NHL cases were associated with
HIV/AIDS among 20-49 year old male residents of the remaining twelve counties during

this period.

4.10 Cancers other than KS and NHL among people with AIDS

During the period 1982-92, KS and NHL were the only types of cancer that were
considered by the CDC to be AIDS defining conditions®’. These two types of cancer
were, by far, the most common neoplasms diagnosed among members of the study cohort
(863 KS cases and 326 NHL cases). Nonetheless, with the combined resources of HARS
and CSS, we identified an additional 103 primary cancers, other than KS and NHL, that
were diagnosed among cohort members(Table 4.10.1). Of these 103 cases, 99 (96.1

percent) were distributed among 22 primary cancer sites and the remaining four were of

45 Cervical cancer was added to the list of AIDS-defining illnesses in 1993 (CDC 1992), but was not
considered an AIDS-defining illness during the study period.
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unknown primary site; 56 (54.4 percent) were diagnosed prior to the initial AIDS
diagnosis, six (5.8 percent) were diagnosed at the same time as AIDS, and 40 (38.8
percent) were diagnosed following the diagnosis of AIDS.

Forty cases of cancer other than KS and NHL were diagnosed among cohort
members following AIDS diagnosis. Eight of these were non-reportable skin lesions™®,
and three were of unknown primary cancer site’’. The remaining 29 cases were
distributed among the 13 primary cancer sites listed in Table 4.10.2. For each of these
sites, and for all sites combined (other than KS and NHL), the corresponding age-specific
incidence rates from the general population were applied to the person-years of post-
AIDS follow-up among cohort members to determine the number of cases that would
have been expected had these rates obtained in the cohort (see Section 4.2). The

observed-to-expected ratio exceeded unity (i.e., was greater than 1.0) for each of these 13

primary cancer sites.

4.11 Discussion

The cancer experience of our study cohort was consistent with previous reports of

cancer among people with ATIDS (Coté 1991, Reynolds 1993, Rabkin 1994, Johnson

46 CSS does not conduct routine surveillance for skin cancers that are not included on the list of reportable
neoplasms promulgated by the Surveillance, Epidemiology, and End Results Program of the National
Cancer Institute. Because surveillance for such lesions is incomplete, we did not calculate the
corresponding incidence rates or observed-to-expected ratios.

* Incidence rates and observed-to-expected ratios were not calculated for the three cases of unknown
primary cancer site. However, these three cases were included in calculations for all cancer sites combined
(other than KS and NHL) shown in Table 4.10.2.
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1997, Beral 1998, Goedert 1998). KS and NHL were the predominant cancers diagnosed
among people with AIDS in western Washington state. Cohort members were also at
increased risk for Hodgkin’s lymphoma, as well as cancers of the oral cavity and
pharynx, anus and anal canal, lung and bronchus, female breast, vulva, and penis.
However, incidence rates for cancers other than KS and NHL were based on a small
number of cases. Observed-to-expected ratios were highest for KS, NHL, Hodgkin’s
lymphoma, anal cancer, vulvar cancer, and penile cancer. The etiologies of each of the
latter six cancer site/types have been highly associated with infectious agents, and these
cancers may thus be a consequence of opportunistic infection in people with AIDS (Beral

1998). Individual primary cancer sites/types are briefly discussed in the following

sections.

4.11.a Kaposi’s sarcoma

The occurrence of KS and pnuemocystis pneumonia in young homosexually
active men marked the beginning of the AIDS epidemic in the United States (Gottlieb
1981, CDC 1981). KS was one of the original AIDS defining conditions (CDC 1981,
CDC 1982, CDC Task Force 1985, Jaffe 1983) and, despite an apparent decline in
incidence of KS among people with AIDS, it has remained the most common neoplasm
in those infected with HIV (Beral 1998).

Among people with AIDS, KS occurs disproportionately among homosexual and

bisexual men (Beral 1990). This observation, together with an apparent temporal decline
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and geographic variation in the occurrence of the disease in people with AIDS, was the
basis for speculation that that KS was caused by a sexually transmissible agent, other than
HIV (Beral 1990, Beral 1991b, Beral 1992) (see Section 1.5). There is now compelling
evidence that a novel human herpesvirus (HHVS, KSHV)48 is involved in the etiology of
KS (Chang 1994, Chang 1996, Weiss 1998, Moore 1998). Results from recent studies
that utilized serologic tests for HHV8 support the hypothesis that this virus may be

sexually transmitted (Kedes 1996, Martin 1998, Melbye 1998, Grulich 1999).

4.11.b Non-Hodgkin’s lymphoma

As with KS, NHL was recognized early in the AIDS epidemic as a common
neoplasm among those infected with HIV (CDC 1982, Doll 1982, Ziegler 1982, Snider
1983, Levine 1984). Unlike KS, NHL occurs in a broad range of HIV-infected
individuals of both sexes and with different risk factors for HIV (Obrams 1991, Biggar
1992). Also in contrast to KS, there has been no apparent temporal decline in the
occurrence of NHL among those with AIDS.

Prior to the AIDS epidemic, NHL was found to be the most common neoplasm
among individuals with genetic- or iatrogenically-induced immunosuppression (Hoover
1973, Penn 1988, Kinlen 1992a, Kinlen 1992b, ). Epstein-Barr virus (EBV) has been

closely associated with the pathogenesis of NHL (Mueller 1996), especially Burkitt’s

“® This virus is the eighth herpesvirus known to infect humans (thus, HHV8), and is also referred to as
Kaposi’s sarcoma-associated herpesvirus (KSHV).
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lymphoma, and is likely to be an important factor in the development of NHL among
people with AIDS (Luxton 1991). HIV-induced immunosuppression among individuals
at high risk for EBV infection may explain the high rates of NHL in people with AIDS.

It is clear that HIV has contributed to recent increases in incidence rates of NHL
in the general population. However, the contribution of HIV was primarily among men
between the ages of 20-49 years. In the absence of HIV infection, there were no clear
temporal trends in the incidence rates of NHL in the population under 50 years of age.
The substantial temporal increase in NHL incidence rates in men and women over 50
years of age began before the AIDS epidemic and continued during the period of this
investigation, with relatively little contribution of HIV infection. Factors other than HIV
infection are thus largely responsible for the sizable increase in NHL incidence rates in
middle-aged and elderly persons. The identification of factors responsible for the
increase in NHL cases in the population over 50 years of age should be the subject of
additional research.

Highly active antiretroviral therapy (HAART) has led to a dramatic decrease in
AIDS-associated morbidity and mortality in recent years (Palella 1998). Incidence rates
for AIDS-related KS and NHL have declined following HAART in some cohorts of HIV-
infected individuals (Jones 1998, Rabkin 1998, Sporano 1998, Jacobsen 1998), but not
others (Jacobsen 1998, Buchbinder 1998). The duration of HIV suppression afforded by
HAART is currently not known. Therefore, we do not know if the observed reductions in

HIV-associated KS and NHL will be permanent, or if they represent a dramatic but
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transient delay in the onset of these malignancies. If HIV-infected individuals remain at
high risk for NHL, they will continue to be a major source of NHL cases in young adults,
and their contribution to the NHL caseload over 50 years of age may increase in the

future.

4.11.c Other cancers

Results from this and other studies indicate that people with AIDS are at relatively
high risk of both invasive cervical cancer (Vermund 1991, Kreiss 1992, Bosch 1995) and
anal cancer (Melbye 1994, Palefsky 1998). Neoplasms of these two primary sites are
believed to be caused by specific strains of human papillomavirus (HPV) which, like
HIV, are sexually transmissible agents (IARC 1995, Koutsky 1997). Thus, the high risk
of anal and cervical cancer among people with AIDS may be due to the fact that these
persons also have an atypically high prevalence of HPV infection. There is also evidence
that the carcinogenic potential of HPV may be enhanced in the context of HIV-induced
immunosuppression (Sun 1997), which may further contribute to the high risk of HPV-
related cancers among people with AIDS.

Cohort members were also at high risk for penile and vulvar cancer, though the
observed-to-expected ratios were based on a single case of each cancer. HPV has been
associated with penile (Varma 1991, Iwasawa 1993, Malek 1993) and vulvar cancer
(Brinton 1990, Madeline 1997). As with anal and cervical cancer, the increased risk of

vulvar and penile cancer in HIV-infected individuals may represent a common risk factor
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related to sexual activity, and may be effected by the enhanced carcinogenic activity of
HPV in an environment of immune incompetence.

Previous studies have documented a high risk of Hodgkin’s lymphoma among
people with AIDS (Hessol 1992, Reynolds 1993, Lyter 1995, Koblin 1996, Rabkin
1998), though this malignancy occurs at a much lower rate than NHL in people with
AIDS. Like NHL, Hodgkin’s lymphoma was observed in immunosuppressed patient
populations prior to the advent of the AIDS epidemic (Kinlen 1979). Also like NHL,
EBV has been implicated in the etiology of Hodgkin’s lymphoma (Mueller 1992). Thus,
Hodgkin’s lymphoma may result from an opportunistic infection in the context of HIV-
induced immunosuppression, though further research is warranted in this area.

Members of the study cohort were at high risk for cancers of the breast, lung, and
oral cavity. High rates of lung cancer have been documented in some AIDS populations
(Tenholder 1993, Johnson 1997), but not others (Reynolds 1993). Nonetheless, it is
difficult to interpret observations regarding lung and oral cancer in the absence of data on
tobacco use in these groups. Breast and oral cancers have not been well characterized in
HIV-infected cohorts. There is limited evidence that HPV infection is associated with
cancers of the oral cavity, lung, and breast IARC 1995, Schwartz 1998). The possible
link between HPV and cancers of the lung, breast, and oral cavity is intriguing since
people with AIDS are at high risk for other cancers in which the association with HPV

has been well established. Again, further research is needed in this area.
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4.11.d Surveillance for Kaposi’s sarcoma and non-Hodgkin’s lymphoma

In our examination of the combined HARS/CSS data set, we found evidence that
KS was underreported in the CSS during the period 1982-92. We identified 62 cases of
KS diagnosed among residents of western Washington state during this period that were
registered in HARS but not in the CSS. Compared to KS cases that were registered in
both HARS and CSS, a higher percentage KS cases registered solely in HARS were
found to have been diagnosed on the basis of clinical criteria rather than histologic
review. Underreporting of KS in central cancer registries has been documented in
previous investigations (Reynolds 1990, Reynolds 1991, Coté 1995). This phenomenon
may be analogous to underreporting of malignant melanoma that has been observed in
some central cancer registries (Karagas 1991, Koh 1991). Karagas et al. (1991) found
that up to 25 percent of malignant melanomas diagnosed in residents of western
Washington state were not ascertained by the CSS because they were diagnosed in
private clinicians offices that were not visited by CSS personnel49. As with malignant
melanoma, some KS cases may have been diagnosed and treated on an outpatient basis
which allowed them to circumvent traditional CSS case finding mechanisms. The
confidentiality agreement for this investigation prohibited identification of individual
cases, which prevented further examination of this topic. However, cooperative research

between registries of cancer and AIDS in future years may provide new insight into the

% The CSS subsequently developed new methods to identify the “missing” melanoma cases.
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underreporting of KS in the central cancer registry, but only if the confidentiality of such
records can be guaranteed.

In contrast to KS, we found few NHL cases that were recorded in HARS but not
in CSS. However, for many of the NHLs recorded in both HARS and CSS, we found
discrepancies between the classification of NHL recorded in HARS and the
corresponding histology and primary cancer sites recorded in CSS. Because these
discrepancies may have profound implications for the interpretation of AIDS surveillance
data, additional research is needed to reconcile these differences.

Results from this and other investigations demonstrate that population-based
AIDS surveillance data alone do not provide a complete picture of the burden of cancer
among people with AIDS. Registries of HIV/AIDS primarily ascertain information on
cancers that were diagnosed at or near the time of AIDS diagnosis. The relatively large
number of cancer cases that are diagnosed following the initial AIDS diagnosis (primarily
KS and NHL) are often not reflected in these data. Further, HIV/AIDS surveillance
presently includes only those cancers that are classified by the CDC as AIDS-defining
conditions’’. Vague classification of NHL, along with possible inaccuracies in the
descriptions NHL primary site and histologic type (as previously discussed), further limit
the usefulness of AIDS surveillance data for the purpose of studying AIDS-related

neoplasms.

*® During the period of this investigation (1982-92), KS and NHL were the only cancers designated as
AIDS-defining conditions. Cervical cancer was added to this list in 1993.
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4.11.e Implications for other analyses

Results from this portion of the investigation have implications for analyses of the
associations between KS and various sexually transmitted and enteric diseases, the
primary focus of the following Chapter. Mode of HIV transmission, sex, and year of
AIDS diagnosis are clearly related to the occurrence of KS among people with AIDS.
The association between these variables and exposures of interest must be carefully

examined and controlled for in the course of these analyses.
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Table 4.3.2 Distribution of Kaposi’s sarcoma (KS) among people with AIDS by
selected characteristics (page one of two)
KS status
With KS Without KS
No.
AIDS
Characteristic  Category cases No. Percent No. Percent
Mode of HIV Homo/bisexual males 2,982 747 25.1 2,235 74.9
transmission*
Intravenous drug abusers 211 14 6.6 197 93.4
Homo/bisexual males who 434 94 21.7 340 78.3
abuse intravenous drugs
Adult hemophiliacs 35 0 - 35 100.0
Heterosexual contact 89 3 3.4 86 96.6
Transfusion recipients 64 1 1.6 63 98.4
Adults with unknown risk 68 4 5.9 64 94.1
factors
Pediatric hemophiliacs 4 0 - 4 100.0
Children with mothers at 12 0 - 12 100.0
high-risk of HIV infection
Sex Male 3,740 861 230 2,879 77.0
Female 159 2 1.3 157 98.7

continued
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Table 4.3.2 continued (page two of two)
KS status
With KS Without KS
No.
AIDS
Characteristic =~ Category cases No. Percent No. Percent
Age at AIDS 00-09 years 16 0 - 16 100.0
diagnosis
10-19 years 10 1 10.0 9 90.0
20-29 years 752 167 222 585 77.8
30-39 years 1,888 467 24.7 1,421 75.3
40-49 years 892 184 20.6 708 79.4
50-59 years 252 35 139 217 86.1
60-69 years 67 7 10.5 60 89.5
70-79 years 18 2 11.1 16 89.9
80+ years 4 0 - 4 100.0
Year of AIDS  1982-86 423 139 329 284 67.1
diagnosis
1987-89 1,352 321 23.7 1,031 76.3
1990-92 2,124 403 19.0 1,721 81.0

* The most likely mode of HIV transmission, as recorded in the HIV/AIDS Reporting System (see text).
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Table 4.3.3 Crude and adjusted* odds ratios (OR) for selected risk factors for Kaposis’s
sarcoma (KS), residents of western Washington state diagnosed with AIDS,
1982-92 (page one of two)

No. cases Crude OR Adjusted* OR
95% 95 %
Characteristic =~ Category With No confidence confidence
KS KS OR interval OR interval

Mode of HIV  Low risk 1 114 1.00 Reference 1.0 Reference
transmissiont  for KSi

Medium 21 347 6.90 0.92-51.86 7.58 0.95-60.41

risk for KS§

High risk 841 2,575 3723  5.19-267.0 26.08  3.42-198.7

for KS||
Age at AIDS 00-19 years 1 25 0.14 0.01-0.67 0.92 0.10-8.77
diagnosis

20-29 years 167 585 1.00 Reference 1.00 Reference

30-39 years 467 1,421 1.15 0.94-1.41 1.07 0.87-1.32

40-49 years 184 708 0.91 0.72-1.15 0.88 0.69-1.12

50+ years 4 297 0.52 0.36-0.74 0.54 0.37-0.78
Sex Female 2 157 1.00 Reference 1.00 Reference

Male 861 2,879 2348  5.81-94-90 5.62 1.29-24 .44
Year of AIDS 1982-86 139 284 1.0 Reference 1.0 Reference
diagnosis

1987-89 321 1,031 0.64 0.50-0.81 0.67 0.53-0.85

1990-92 403 1,721 0.48 0.38-0.60 0.51 0.40-0.64

continued
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Table 4.3.3 continued (page two of two)

* Multiple logistic regression model included mode of HIV-transmission, age at AIDS diagnosis, sex,
and year of AIDS diagnosis.

t The most likely mode of HIV transmission, as recorded in the HIV/AIDS Reporting System (see text).

T Mode of HIV tranmission categories at low risk for KS included hemophiliacs, transfusion/transplant
recipients, and children whose mothers were at high-risk for HIV infection.

§ Mode of HIV transmission categories considered at medium risk for KS included intravenous drug
abusers who were not homosexual or bisexual men, heterosexuals, and adults whose HIV-risk was
unknown.

| Mode of HIV transmission categories at high risk for KS included homosexual and bisexual men,
including those who abused intravenous drugs.
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Table 4.3.4 Comparison of average annual age-specific and age-adjusted incidence rates*
for Kaposi’s sarcoma (KS) in members of the study cohortt and in residents
of western Washington statef, males (page one of two)

95 percent

NwW Observed/  confidence interval
Age atKS Cohort Washington Observed Expected expected for observed/expected
diagnosis rate*t rate*} cases§ cases || ratio] ratio**
00-09 years - - 0 - - -
10-19 years - - 0 - - -
20-29 years 6,415.0 0.10 52 0.00081 64,150.0 47,801.8 - 84,208.5
30-39 years 8,021.2 0.13 221 0.00358  61,701.5 53,8004 - 70,432.3
40-49 years 6,181.0 0.14 93 0.00211 44,1503 35,691.5-54,079.3
50-59 years 4,551.2 0.07 18 0.00028  65,017.2  38,471.7-102,712.7
60-69 years 2,401.0 0.47 2 0.00039 5,108.4 618.5-18,442.0
70-79 years 14,285.7 1.35 1 0.00009 10,582.0 267.7 - 58,788.9
80+ years - 2.67 0 0.00004 0 -
All Ages 6,923.4 0.13 387 0.00730 53,001.3 47,831.6 - 58,536.5

continued
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Table 4.3.4 continued (page two of two)

Footnotes

* Incidence rates per 100,000. Age-specific rates correspond to each of the nine 10-year age categories
listed in the first column. Age-adjusted rates are shown in the All Ages category. For the purpose of
this analysis, age-adjusted incidence rates were standardized to the percent distribution of person-years
in the study cohort (see text).

t The study cohort was comprised of all residents of western Washington state who were diagnosed
with AIDS during the period 1982-92, and who were registered in the HIV/AIDS Reporting System.
KS incidence rates in the study cohort were based solely on KS cases that occurred following the
initial diagnosis of AIDS.

t KS incidence rates for residents of western Washington state during the period 1982-92 were based
solely on those cases not known to be associated with HIV/AIDS.

§ Number of KS cases diagnosed among cohort members following their intial AIDS diagnosis.
[| Number of KS cases expected to occur in the cohort, estimated by applying the age-specific incidence
rates from western Washington state to the person-years of post-AIDS follow-up in cohort members.

9 Ratio of observed to expected cases of KS in the study cohort.

** 95 percent confidence interval for the observed/expected ratio calculated according to the methods of
Bailer IIT and Ederer (1964).
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Table 4.3.5 Comparison of average annual age-specific and age-adjusted incidence rates*

for Kaposi’s sarcoma (KS) in members of the study cohortf and in residents

of western Washington state}, females (page one of two)

95 percent
NwW Observed/ confidence interval

Ageat Cohort Washington Observed Expected expected for observed/expected
KS rate*t rate* cases§ cases|| ratio| ratio**
diagnosis
00-09 years - - 0 - - -
10-19 years - 0.04 0 <0.00001 0 -
20-29 years 1,543.2 0.03 1 0.00002 51,4403 1,301.3 - 285,779.4
30-39 years - - 0 - - -
40-49 years - - 0 - - -
50-59 years - - 0 - - -
60-69 years - - 0 - - -
70-79 years - 0.50 0 0.00001 0 -
80+ years - 0.90 0 0.00002 0 -
All Ages 337.9 0.02 1 0.00005 19,630.9 496.6 - 109,060.8

continued
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Table 4.3.5 continued (page two of two)

Footnotes

* Incidence rates per 100,000. Age-specific rates correspond to each of the nine 10-year age categories
listed in the first column. Age-adjusted rates are shown in the All Ages category. For the purpose of
this analysis, age-adjusted incidence rates were standardized to the percent distribution of person-years

in the study cohort (see text).

+ The study cohort was comprised of all residents of western Washington state who were diagnosed
with AIDS during the period 1982-92, and who were registered in the HIV/AIDS Reporting System.
KS incidence rates in the study cohort were based solely on KS cases that occurred following the
initial diagnosis of AIDS.

1 KS incidence rates for residents of western Washington state during the period 1982-92 were based
solely on those cases not known to be associated with HIV/AIDS.

§ Number of KS cases diagnosed among cohort members following their intial AIDS diagnosis.

| Number of KS cases expected to occur in the cohort, estimated by applying the age-specific
incidence rates from western Washington state to the person-years of post-AIDS follow-up in
cohort members.

9 Ratio of observed to expected cases of KS in the study cohort.

** 95 percent confidence interval for the observed/expected ratio calculated according to the
methods of Bailer III and Ederer (1964).
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Table 4.4.1 Enumeration of AIDS patients diagnosed with Kaposi’s sarcoma (KS) according
to the time of KS diagnosis relative to the initial diagnosis of AIDS, residents of
western Washington state diagnosed with AIDS during the period 1982-92
Time of KS diagnosis relative to
that of initial AIDS diagnosis
KS diagnosed KS diagnosed
Ever diagnosed at time of following
with KS initial AIDS diagnosis  initial AIDS diagnosis
Percent of
AIDS cases
Percent Percent without KS
Year of No. of total of total at initial
AIDS AIDS No. AIDS AIDS AIDS
diagnosis cases cases cases No. cases No. diagnosis*
1982-86 423 139 329 95 225 44 134
1987-89 1,352 321 23.7 183 13.5 138 11.8
1990-92 2,124 403 19.0 182 8.6 221 1.4

* For example, 423 residents of western Washington state were diagnosed with AIDS during the
period 1982-86. Ofthese, 139 (32.9 percent) developed KS at or following the time of their
initial AIDS diagnosis. Ninety-five (22.5 percent) of these people with AIDS were diagnosed
with KS at the time of their initial AIDS diagnosis. Of the remaining 328 people with AIDS
who were not diagnosed with KS at the time of their initial AIDS diagnosis, 44 (13.4 percent)
were subsequently diagnosed with KS in the months and years following their initial diagnosis

of AIDS.
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Table 4.5.1 Comparison of selected characteristics between Kaposi’s sarcoma (KS) cases registered
solely in the HIV/AIDS Reporting System (HARS) and those registered in both HARS
and the Cancer Surveillance System (CSS), residents of western Washington state
diagnosed with AIDS, 1982-92 (page one of two)

Source of KS surveillance report

KS registered in KS registered in both
HARS only CSS and HARS
(n=86) (n=405)
Summary
statistical
Characteristic Category No. Percent No. Percent comparison
Age at AIDS 00-19 | 1.2 0 - s =6.12
diagnosis p=0.191
20-29 19 22.1 75 18.5
30-39 39 45.4 213 52.6
40-49 22 25.6 93 23.0
50+ 5 58 24 5.9
mean age 36.4 36.5 t-test, p=0.87
Year of AIDS 1982-86 6 7.0 87 21.5 ez = 10.53
diagnosis p=0.005
1987-89 31 36.0 140 34.6
1990-92 49 57.0 178 439
Sex Male 84 97.7 405 100.0 e = 9.46
p=0.002
Female 2 23 0 -
County of King county 64 74.4 336 83.0 Yapy = 3.43
residence* p=0.064
Other 22 25.6 69 17.0

continued
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Table 4.5.1 continued (page two of two)

Source of KS surveillance report

KS registered in KS registered in both
HARS only CSS and HARS
(n=86) (rn=405)
Summary of
statistical

Characteristic Category No. Percent No. Percent comparison
Basis of KS Definitive 57 66.3 354 87.4 ap =23.22
diagnosist p=0.001

Presumptive 29 33.7 51 12.6
Reporting Private 56 65.1 338 83.5 s =25.03
source} physicians p=0.001

and HMOs

Death 5 5.8 12 3.0

certificate

review

AIDS 9 10.5 14 35

spectrum of

disease study

Medicaid 4 4.7 7 1.7

records

Tuberculosis 2 23 0 -

registry

Other 10 11.6 34 8.4

sources

* County of residence at time of initial AIDS diagnosis, as recorded in HARS.

T Basis of KS diagnosis as recorded in HARS. A diagnosis was considered to be “definitive” if there
was evidence that it was based on specific laboratory methods, such as histology or culture.
A diagnosis was classified as “presumptive” if it was made by a clinician with no evidence that
“definitive” methods were employed.

f Source of AIDS case report as recorded in HARS.
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Table 4.5.2 Comparison of selected characteristics between Kaposi’s sarcoma (KS) cases
registered solely in the Cancer Surveillance System (CSS)* and those registered
in both the HIV/AIDS Reporting System (HARS) and CSS, residents of western
Washington state diagnosed with AIDS, 1982-92 (page one of two)
Source of KS surveillance report
KS registered in KS registered in both
CSS only* CSS and HARS
(r=110) (n=405)
Summary
statistical
Characteristic Category No. Percent No. Percent comparisons
Age at AIDS 20-29 21 19.1 75 18.5 ¥24ez = 0.88
diagnosis p=0.831
30-39 62 56.4 213 52.6
40-49 22 20.0 93 23.0
50+ 5 4.5 24 59
mean age 36.0 36.5 t-test, p=0.57
Year of AIDS 1982-86 18 16.4 87 21.5 i = 1.62
diagnosis p=0.446
1987-89 43 39.1 140 34.6
1990-92 49 44.5 178 439
Sex Male 110 100.0 405 100.0 Not
applicable
Female 0 - 0 -

continued
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Table 4.5.2 continued (page two of two)

Source of KS surveillance report

KS registered in KS registered in both
HARS only CSS and HARS
(n=86) (7=405)
Summary of
statistical

Characteristic Category No. Percent No. Percent comparisons
County of King county 97 88.2 317 783 Y iies = 5.97
residencet p=0.113

Other areas 11 10.0 75 18.5

in western

Washington

Out-of-state 2 1.8 9 22

Unknown 0 - 4 1.0
Reporting Hospital 99 90.0 382 94.3 s = 3.82
source} inpatient p=0.282

Pathology 8 73 17 42

laboratory

Private 1 0.9 4 1.0

health

care provider

Autopsy 2 1.8 2 0.5

report

* This analysis was limited to 110 KS cases registered solely in the CSS, who were diagnosed with KS
at or within 6 months of their initial AIDS diagnosis (see Section 4.5).

1 County of residence at the time of KS diagnosis, as recorded in the CSS.

T Summary reporting source as recorded in the CSS.
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Table 4.6.1 Distribution of non-Hodgkin’s lymphoma (NHL) among people with AIDS
by selected characteristics (page one of two)
NHL status
With NHL Without NHL
Total
AIDS
Characteristic =~ Category cases No. Percent No. Percent
Mode of HIV Homo/bisexual males 2,982 255 8.6 2,727 914
transmission*
Intravenous drug abusers 211 19 9.0 192 91.0
Homo/bisexual males who 434 31 7.1 403 929
abuse intravenous drugs
Adult hemophiliacs 35 2 5.7 33 94.3
Heterosexual contact 89 6 6.7 83 933
Transfusion recipients 64 9 14.1 55 859
Adults with unknown risk 68 4 59 64 94.1
factors
Pediatric hemophiliacs 4 0 - 4 100.0
Children with mothers at 12 0 - 12 100.0
high-risk of HIV infection
Sex Male 3,740 317 8.5 3,423 91.5
Female 159 9 5.7 150 94.3

continued
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Table 4.6.1 continued (page two of two)
NHL status
With NHL Without NHL
Total
AIDS
Characteristic =~ Category cases No. Percent No. Percent
Age at AIDS 00-09 years 16 0 - 16 100.0
diagnosis
10-19 years 10 0 - 10 100.0
20-29 years 752 51 6.8 701 93.2
30-39 years 1,888 163 8.6 1,725 91.4
40-49 years 892 79 8.9 813 91.1
50-59 years 252 24 95 228 90.5
60-69 years 67 3 1.9 59 88.1
70-79 years 18 1 56 17 94.4
80+ years 4 0 - 4 100.0
Year of AIDS  1982-86 423 33 7.8 390 922
diagnosis
1987-89 1,352 128 9.5 1,224 90.5
1990-92 2,124 165 7.8 1,959 92.2

* The most likely mode of HIV transmission, as recorded in the HIV/AIDS Reporting System (see text).



170

Table 4.6.2 Crude and adjusted* odds ratios (OR) for selected risk factors for non-Hodgkin’s
lymphoma (NHL) among residents of western Washington state diagnosed with
AIDS, 1982-92. Note: analysis limited to subjects 20 years of age and oider
(page one of two)
No. cases Crude OR Adjusted* OR
95 % 95 %
Characteristic =~ Category With No confidence confidence
NHL NHL OR interval OR interval
Mode of HIV  Low risk 1 83 1.00 Reference 1.00 Reference
transmissiont for KSi
Medium 29 337 0.65 0.31-1.35 0.71 0.34-1.51
risk for KS§
High risk 286 3,127 0.69 036-1.31 0.63 0.32-1.24
for KS|
Age at AIDS  20-29 years 51 701 1.00 Reference 1.00 Reference
diagnosis
30-39 years 163 1,725 1.30 0.94-1.80 1.30 0.94-1.81
40-49 years 79 813 1.34 0.93-1.93 1.33 0.92-1.92
50+ years 33 308 1.47 0.93-2.33 1.41 0.89-2.24
Sex Female 9 142 1.00 Reference 1.00 Reference
Male 317 3,405 1.47 0.74-2.91 1.67 0.77-3.62
Year of AIDS  1982-86 33 386 1.00 Reference 1.00 Reference
diagnosis
1987-89 128 1,208 1.24 0.83-1.85 1.23 0.83-1.84
1990-92 165 1,953 0.99 0.67-1.46 0.99 0.67-1.46

continued
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Table 4.6.2 continued (page two of two)

Footnotes

* Multiple logistic regression model included mode of HIV-transmission, age at AIDS diagnosis, sex,
and year of AIDS diagnosis.

T The most likely mode of HIV transmission, as recorded in the HIV/AIDS Reporting System (see text).

T Mode of HIV tranmission categories at low risk for KS included hemophiliacs, transfusion/transplant
recipients, and children whose mothers were at high-risk for HI'V infection.

§ Mode of HIV transmission categories considered at medium risk for KS included intravenous drug
abusers who were not homosexual or bisexual men, heterosexuals, and adults whose HIV-risk was
unknown.

| Mode of HIV transmission categories at high risk for KS included homosexual and bisexual men,
including those who abused intravenous drugs.
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Table 4.6.3 Comparison of average annual age-specific and age-adjusted incidence rates* for

non-Hodgkin’s lymphoma (NHL) in members of the study cohort{ and in residents

of western Washington state}, males (page one of two)

95 percent

Age at NwW Observed/  confidence interval
NHL Cohort Washington Observed Expected expected for observed/expected
diagnosis rate*{ rate*} cases§ cases|| ratiof ratio**
00-09 years - 0.96 0 0.00013 - -
10-19 years - 2.01 0 0.00038 - -
20-29 years 2,059.4 228 19 0.02104 903.2 544.1-1,4113
30-39 years 3,018.9 5.71 99 0.18724 528.7 429.5 - 643.8
40-49 years 3,1394 13.25 55 0.23213 236.9 178.2-308.7
50-59 years 3,026.8 30.77 13 0.13216 98.4 523-1682
60-69 years 2,395.2 52.28 2 0.04365 45.8 5.5-1654
70-79 years 10,204.1 92.32 1 0.00905 110.5 2.8-614.1
80+ years - 98.33 0 0.00147 - -
All Ages 2,903.2 9.68 189 0.62725 301.3 259.9 - 347.5

continued
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Table 4.6.3 continued (page two of two)

Footnotes

* Incidence rates per 100,000. Age-specific rates correspond to each of the nine 10-year age categories
listed in the first column. Age-adjusted rates are shown in the All Ages category. For the purpose of

this analysis, age-adjusted incidence rates were standardized to the percent distribution of person-years
in the study cohort (see text).

+ The study cohort was comprised of all residents of western Washington state who were diagnosed
with AIDS during the period 1982-92, and who were registered in the HIV/AIDS Reporting System.
NHL incidence rates in the study cohort were based solely on NHL cases that occurred following the
initial diagnosis of AIDS.

1 NHL incidence rates for residents of western Washington state during the period 1982-92 were based
solely on those cases not known to be associated with HIV/AIDS.

§ Number of NHL cases diagnosed among cohort members following their intial AIDS diagnosis.

| Number of NHL cases expected to occur in the cohort, estimated by applying the age-specific
incidence rates from western Washington state to the person-years of post-AIDS follow-up in
cohort members.

4 Ratio of observed to expected cases of NHL in the study cohort.

** 95 percent confidence interval for the observed/expected ratio calculated according to the
methods of Bailer III and Ederer (1964).
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Table 4.6.4 Comparison of average annual age-specific and age-adjusted incidence rates*

for non-Hodgkin’s lymphoma (NHL) in members of the study cohortf and

in residents of western Washington statef, females (page one of two)

95 percent
NwW Observed/ confidence interval

Age at Cohort Washingto  Observed Expected expected for observed/expected
NHL rate*t n cases§ cases|| ratiof ratio**
diagnosis rate*{
00-09 years - 0.57 0 0.00010 - -
10-19 years - 0.66 0 0.00002 - -
20-29 years - 1.88 0 0.00120 - -
30-39 years 2,463.05 3.39 3 0.00413 726.6 149.8 - 2,124 .4
40-49 years 5,300.35 9.24 3 0.00523 573.6 118.3-1,677.3
50-59 years - 20.72 0 0.00199 - -
60-69 years - 36.96 0 0.00377 - -
70-79 years - 64.44 0 0.00135 - -
80+ years - 77.89 0 0.00171 - -
All Ages 2,095.70 6.72 6 0.01950 307.6 112.7 - 670.2

continued
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Table 4.6.4 continued (page two of two)

Footnotes

* Incidence rates per 100,000. Age-specific rates correspond to each of the nine 10-year age categories
listed in the first column. Age-adjusted rates are shown in the All Ages category. For the purpose of
this analysis, age-adjusted incidence rates were standardized to the percent distribution of person-years
in the study cohort (see text).

+ The study cohort was comprised of all residents of western Washington state who were diagnosed
with AIDS during the period 1982-92, and who were registered in the HIV/AIDS Reporting System.
NHL incidence rates in the study cohort were based solely on NHL cases that occurred following
the initial diagnosis of AIDS.

+ NHL incidence rates for residents of western Washington state during the period 1982-92 were
based solely on those cases not known to be associated with HIV/AIDS.

§ Number of NHL cases diagnosed among cohort members following their intial AIDS diagnosis.
| Number of NHL cases expected to occur in the cohort, estimated by applying the age-specific
incidence rates from western Washington state to the person-years of post-AIDS follow-up
in cohort members.

9 Ratio of observed to expected cases of NHL in the study cohort.

** 95 percent confidence interval for the observed/expected ratio calculated according to
the methods of Bailer III and Ederer (1964).
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Table 4.7.1 Enumeration of people with AIDS diagnosed with non-Hodgkin’s lymphoma (NHL)
according to the time of NHL diagnosis relative to the initial AIDS diagnosis,
residents of western Washington state diagnosed with AIDS during the period 1982-92
Time of NHL diagnosis relative to
that of initial AIDS diagnosis
Ever diagnosed diagnosed at time of NHL diagnosed following
with NHL initial AIDS diagnosis initial AIDS diagnosis
Percent of
Percent Percent AIDS cases
Year of No. of total of total without NHL
AIDS AIDS No. AIDS AIDS at initial AIDS
diagnosis cases cases cases No. cases No. diagnosis*
1982-86 423 33 7.8 13 3.1 20 4.9
1987-89 1,352 128 9.5 56 4.1 72 5.6
1990-92 2,124 165 7.8 53 25 112 54

* For example, 423 residents of western Washington state were diagnosed with AIDS during the period
1982-86. Of these, 33 (7.8 percent) developed NHL at or following the time of their initial AIDS
diagnosis. Thirteen (3.1 percent) of these people with AIDS were diagnosed with NHL at the time
of their initial AIDS diagnosis. Of the remaining 410 people with AIDS who were not diagnosed
with NHL at the time of their initial AIDS diagnosis, 20 (4.9 percent) were subsequently diagnosed
with NHL in the months and years following their initial diagnosis of AIDS.
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Table 4.10.1 Enumeration of cancers diagnosed among people with AIDS by time of cancer diagnosis

relative to that of initial AIDS diagnosis (page one of three)

Time of cancer diagnosis relative to

Cancer primary site

Histology/primary site
categories (ICD-0-2)

Total
cases

that of initial AIDS diagnosis

Pre-
AIDS

At-
AIDS

Post-
AIDS

Hodgkin’s lymphoma

Leukemia

Oral cavity and
pharynx

Colon

Anus and anal canal

Larynx

Lung and bronchus

Pleura

Myeloma

Histologies 9650-9657,
All sites

Histologies 9800-9941

Sites C00.0-C14.8,
Excluded histologies
9590-9989

Sites C18.0-C18.9,
C26.0,
Excluded histologies
9590-9989

Sites C21.0-C21.2,
C21.8,
Excluded histologies
9590-9989

Site C32.0-C32.9,
Excluded histologies
9590-9989

Site C34.0-C340.9
Excluded histologies
9590-9989

Site C38.4,
Excluded histologies
9590-9989

Histologies 9731-9732,
Site C42.1

12

continued
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continued (page two of three)

Cancer primary site

Total
cases

Histology/primary site
categories (ICD-0-2)

Time of cancer diagnosis relative to
that of initial AIDS diagnosis

Pre- At- Post-
AIDS AIDS AIDS

Bone

Soft tissue

Non-reportable cancers
of the skin

Malignant melanoma

Breast

Cervix (in situ)

Vulva (in situ)

Prostate

Sites: C40.0-C41.9 1
Excluded histologies
9590-9989

Sites: C38.0-C38.8, 1
C47.0-C47.9,
C49.0-C49.9,

Excluded histologies

9590-9989

Sites: C44.3,C44.5 15
Histologies:

8010, 8070, 8071,

8081, 8090

Histologies: 8720-8790, 8
Sites: C44.0-C44.9

Sites: C50.0-C50.9 2
Excluded histologies
9590-9989

Sites: C53.0-C53.9 7
Excluded histologies

9590-9989
(In situ cases only)

Sites: C51.0-C51.9 1
Excluded histologies

9590-9989
(In situ cases only)

Sites: C61.9 4
Excluded histologies
9590-9989

continued
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Table 4.10.1 continued (page three of three)

Time of cancer diagnosis relative to
that of initial AIDS diagnosis

Histology/primary site Total Pre- At- Post-
Cancer primary site categories (ICD-0-2) cases AIDS AIDS AIDS

Testis Sites: C62.0-C62.9 8 5 2 1
Excluded histologies
9590-9989

Penis (in situ) Sites: C60.0-C60.9 1 0 0 1
Excluded histologies
9590-9989
(In situ cases only)

Kidney and renal pelvis  Sites: C64.9, C65.9 1 0 0 1
Excluded histologies
9590-9989

Brain Sites: C71.0-C71.9 3 1 I 1
Excluded histologies
9530-9539,
9590-9989

Thyroid Sites: C73.9 2 2 0 0
Excluded histologies
9590-9989

W

Primary cancer site Site: C80.9 4 1 0
unknown Histologies:

8000, 8010,

8140, 8560
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Table 4.10.2 Enumeration of observed* and expectedf number of cases, observed-to-expected
ratios], and corresponding 95 percent confidence intervals§ for cancers other than
Kaposi’s sarcoma (KS) and non-Hodgkin’s lymphoma (NHL)! diagnosed among
cohort members following their initial AIDS diagnosis (page one of two)

95 percent
Observed Expected O/E confidence
Primary cancer site Sex cases* casesT ratiof interval§
All sites other than KS and NHL!  Both sexes 32 18.74 L.71%* 1.2-2.4
Male 28 10.93 2.56** 1.7-3.7
Female 4 1.09 3.68** 1.0-94
Hodgkin’s lymphoma Male 4 028 14.24** 39-364
Leukemia Male 1 0.38 2.66 0.1-14.8
Oral cavity and pharynx Male 3 0.54 5.56** 1.1-16.3
Anus and anal canal
In situ Male 3 0.0t 219.40** 452 -
641.5
Invasive Male 2 0.04 51.76**
6.3-186.9
Lung and bronchus Male 6 1.70 3.52%* 1.3-7.7
Malignant melanoma of the skin
In situ Male 1 020 492 0.1-273
Invasive Male 1 0.97 1.03 0.0-5.7
Breast Female 2 0.23 8.62%* 1.0-31.1
Cervix (in situ) Female 1 0.37 2.70 0.1-15.0
Vulva (in situ) Female 1 0.01 70.55**  1.8-391.9

continued
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Table 4.102 continued (page two of two)

95 percent

Observed Expected O/E confidence
Primary cancer site Sex cases* casest ratiof interval§
Testis Male 1 0.78 1.29 00-72

Penis (in situ) Male 1 0.02 4236** 1.1-2353
Kidney and renal pelvis Male I 0.39 2.55 0.1-142
Brain Male 1 0.37 2.70 0.1-15.0

* Number of cancer cases diagnosed among cohort members following their intial AIDS diagnosis.

+ Number of cancer cases expected to occur in the cohort, estimated by applying the age-specific
incidence rates from western Washington state to the person-years of post-AIDS follow-up in
cohort members (see text).

+ Ratio of observed to expected cases of cancer in the study cohort.

§ 95 percent confidence interval for the observed/expected ratio calculated according to the methods
of Bailer III and Ederer (1964).

| Total includes 3 primary cancers of unknown primary site that are not listed elsewhere in this table.
Eight non-reportable skin cancers that were diagnosed among cohort members following their AIDS

diagnosis are not included in this table (see text).

** 95 percent confidence interval for the observed-to-expected ratio exluded the null value (1.00).
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Figure 4.3.1 Average annual age-adjusted incidence rates per 100,000
for Kaposi’s sarcoma (KS) in residents of western
Washington state, 1975-92, by sex
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5.1 Introduction

We sought to investigate possible associations between the presence of infection
with selected pathogens and the subsequent development of Kaposi’s sarcoma (KS)
among people with the acquired immunodeﬁciency syndrome (AIDS). The rationale for
this endeavor was described in Chapter 1, and is briefly summarized here. Prior to the
advent of the epidemic of HIV infection in the United States, KS was a rare disease that
occurred primarily among elderly men of Mediterranean ancestry (Krown 1997, Wahman
1991). The dramatic increase in KS incidence that accompanied the epidemic of HIV,
along with the disproportionate occurrence of KS among homosexual and bisexual men
infected with HIV, fueled speculation that KS was caused by an infectious agent (Beral
1990). At the time this study was formulated, no microbial etiology of KS was known.

This investigation was designed to further elucidate possible modes of
transmission for the infectious agent of KS by characterizing the association between KS
and selected infectious agents of interest. The eight infectious agents examined in this
investigation were selected because their primary modes of transmission were well
known and because surveillance data for each of these pathogens was readily available
from existing population-based registries (Table 5.1.1). The strength of this approach
was that, in contrast to self-reported histories of such infection collected in previous
studies, this study was based on laboratory-confirmed diagnoses recorded in routine
surveillance data bases. Further, these data were available for a relatively large number

of people with AIDS who resided within a defined geographic area.
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The analytic strategy and methodology that were employed to address the
research objectives of this investigation are described in Section 5.2. The analyses
described herein were restricted to selected members of the study cohort, and these
restrictions are summarized in Section 5.3. Associations between KS and each of the
eight infectious agents of interest are summarized in Sections 5.4-5.11. Results from an
analysis of the association between KS and all enteric agents (combined) is reported in
Section 5.12. The results of this investigation are briefly summarized in Section 5.13,

and a detailed discussion these findings is presented in Chapter 6.

5.2  Analytic strategy and methodology

The following three categories of analysis were undertaken to address to
objectives of this investigation: (1) examine the association between each infectious agent
of interest and characteristics of the study cohort known to be associated with KS, (2)
characterize the association between each infectious agent of interest and KS that was
present at the time of AIDS diagnosis (also referred to as “prevalent KS”), and (3)
characterize the association between each infectious agent of interest and KS that
occurred following the diagnosis of AIDS (also referred to as “post-AIDS KS”). These
three categories of analysis were conducted separately for each of the eight infectious
agents of interest, and again for an analyses in which all episodes of enteric infection
were combined. The corresponding methods for each of the three analyses are

summarized in the following paragraphs.
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The first set of analyses was designed to examine the association between each
infectious agent of interest and selected characteristics of the study cohort that were
known to be associated with KS. In Chapter 4, we identified four characteristics that
were highly associated with KS among members of the study cohort. These four
characteristics were mode of HIV transmission, sex, age at AIDS diagnosis, and year of
AIDS diagnosis. The occurrence of KS varied markedly by mode of HIV transmission.
Homosexual and bisexual men were at highest risk of KS, and cohort members whose
HIV infection was unrelated to sexual activity were generally at lowest risk of the
disease. Males were at greater risk for KS than females, though this observation was
partially explained by male homosexual activity. KS was uncommon in cohort members
who were under the age of 20 years and in those over 50 years of age at the time of AIDS
diagnosis. There was also evidence that the occurrence of KS in cohort members
declined over the study period, 1982-92.

For the first set of analyses, cohort members were classified as having been ever
exposed or never exposed to each infectious agent of interest (criteria for this dichotomy
is presented later in this section). Infectious disease exposure status was then
crosstabulated by each of the four KS-related characteristics discussed in the previous
paragraph. Odds ratios and corresponding 95 percent confidence intervals (Rothman
1998) were calculated to express the distribution of each infection of interest across levels
of HIV transmission mode, sex, age at AIDS diagnosis, and year of AIDS diagnosis. The

+* test for trend (Mantel 1959) was used, as appropriate, to assess linear changes in the
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percentage of subjects infected with the agent of interest across levels of individual risk
factors (for example, to assess linear changes in the percentage of cohort members
infected with the agent of interest by time period of AIDS diagnosis).

The second set of analyses was designed to characterize the association between
each of the infectious agents of interest and KS that was prevalent at the time of AIDS
diagnosisl. For these analyses, cohort members with prevalent KS were compared with
the remaining cohort members who did not have KS at the time of their initial AIDS
diagnosis’ with respect to episodes of the infection of interest that occurred prior to the
diagnosis of AIDS. The association between exposure (i.e., episodes of the infection of
interest that occurred prior to the diagnosis of AIDS) and outcome (i.e., prevalent KS)
was expressed as the prevalence odds ratio (POR) (Rothman 1998). We calculated crude
(i.e., unadjusted) estimates of the POR, as well as POR estimates independently adjusted
for mode of HIV transmission, sex, age at AIDS diagnosis, and year of AIDS diagnosis.
In the latter stratified analysis, we used the Breslow and Day x2 test for homogeneity of
odds ratios to assist in our assessment of differences in stratum-specific estimates of the
POR (Breslow 1980). Logistic regression (Rothman 1998, Kleinbaum 1994, Breslow

1980) was utilized in some analyses to estimate the POR while simultaneously adjusting

! Of 3,873 cohort members who were eligible for this analysis (see Section 5.3), 460 (11.9 percent) had
KS at the time of their initial AIDS diagnosis. Of the remaining 3,413 eligible cohort members without
prevalent KS, 387 (11.3 percent) developed KS following their initial AIDS diagnosis. Thus, a total of 847
eligible cohort members had KS, 460 (54.3 percent) prevalent at AIDS diagnosis and 387 (45.7 percent)
that occurred following AIDS diagnosis.

? Including 387 eligible cohort members who were known to have subsequently developed KS and 3,026
who were not known to have developed KS.
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for mode of HIV transmission, sex, age at AIDS diagnosis, and year of AIDS diagnosis.
We also examined the association between prevalent KS and (a) number of episodes of
the infection of interest, and (b) time (in years) between the most recent episode of the
infection of interest and date of AIDS diagnosis (these analyses are discussed in more
detail later in this section).

The third set of analyses was designed to characterize the association between
each of the infectious agents of interest and KS that occurred following AIDS diagnosis.
These analyses were restricted to those cohort members who did not have KS prevalent at
the time of AIDS diagnosis (see Section 5.3 for further restrictions). For this analysis, we
calculated crude incidence rates of KS for cohort members infected and not known to
have been infected with each agent of interest. We calculated rate ratios (RR) and
corresponding 95 percent confidence intervals (CI) to compare the crude incidence rates
in those infected and not known to have been infected with each agent of interest,
according to methods described by Kahn and Sempos (1989). Cox proportional hazards
model (Cox 1984, Breslow 1987, Kleinbaum 1996, Rothman 1988) was used to estimate
the proportional hazards of developing KS for these two groups (i.e., infected vs.
uninfected) while simultaneously controlling for mode of HIV transmission, sex, age at
AIDS diagnosis, and year of AIDS diagnosis. The latter two methods (i.e., crude
incidence rates and Cox proportional hazards model) required estimates of person-years
of follow-up, which were calculated according to methods described in Section 4.2.

Briefly, for each cohort member who was eligible for this analysis (see Section 5.3),
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person-years of follow-up were estimated as the time (in years) between AIDS diagnosis
and (1) date of KS diagnosis for those subjects known to have been diagnosed with KS
following AIDS diagnosis, or (2) the date of last follow-up information recorded in the
HIV/AIDS Reporting System (HARS) for those cohort members not known to have had
KS. We also examined the association between post-AIDS KS and (a) the number of
episodes of the infection of interest, and (b) time (in years) between the most recent
episode of the infection of interest and date of AIDS diagnosis (these analyses are
discussed in more detail later in this section).

In each of the three types of analysis described in the preceding paragraphs,
cohort members were considered to have been infected with the agent of interest if such
infection occurred prior to a specified reference date. The definition of reference date
varied by type of analysis, as follows. For the first set of analyses (i.e., those that
examined the association between the infectious agent of interest and selected risk factors
for KS) and the third set of analyses (i.e., those that examined the association between the
infectious agent of interest and KS that occurred following AIDS diagnosis), the
reference date was the date of KS diagnosis for those cohort members who had KS®, or
the date of last follow-up information for those cohort members not known to have had

KS*. For the second set of analyses (i.e., those that characterized the association between

? Month and year of KS diagnosis, as determined from the combined records of the HIV/AIDS Reporting
System and the Cancer Surveillance System (see Section 3.5).

* Month and year of last follow-up information, as recorded in the HIV/AIDS Reporting System.
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the infectious agent of interest and prevalent KS), the reference date was the date of
AIDS diagnosiss. If a cohort member had more than one episode of a specific infection,
analyses were based on information that corresponded to the most recent episode of
infection that occurred prior to the reference date, unless otherwise specified. Cohort
members whose only exposure to an infectious agent of interest occurred after the
reference date were considered to have had no such infection for the purpose of the
analysis. In some cases, the infectious agent of interest was diagnosed during the same
calendar month and year as the reference date. Since only the calendar month and year of
each reference date was known, it was not possible to determine if the infection of
interest preceded the reference date in these situations. To accommodate such cases, two
sets of analyses were performed, one in which no such cases were considered to have
been infected with the agent of interest (assumption A) and another in which all such
cases were considered to have had the infection of interest (assumption B). In practice,
this dilemma occurred in only a small number of instances and there was little difference
between the results obtained under assumptions A and B. Unless otherwise specified, all
results reported in this chapter were derived from analyses that were conducted under
assumption A.

A relatively small number of cohort members were documented to have had
multiple episodes of infection with some pathogens of interest. When the number of such

cases permitted, we examined the risk of KS associated with multiple occurrences of the

 Month and year of AIDS diagnosis as recorded in HARS.
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infection of interest that occurred prior to the reference date. The categories for this
analysis were defined as follows: (1) not known to have had the infection of interest prior
to the reference date; (2) single episode of infection of interest known to have occurred
prior to the reference date; (3) two or more episodes of the infection of interest known to
have occurred prior to the reference date.

When possible, we also assessed whether or not the association between KS and
the infection of interest varied by time (in years) between the onset of the most recent
episode infection and date of AIDS diagnosis. For cases with the exposure of interest, we
estimated the time period (in years) between the most recent episode of infection and the
date of AIDS diagnosis. The data were summarized in the following categories for
analysis: (1) not known to have had the infection of interest; (2) onset of most recent
episode of infection of interest occurred one or more years prior to AIDS diagnosis; (3)
onset of single or most recent episode of infection of interest occurred within one year of
AIDS diagnosis (including such infections that occurred following AIDS diagnosis for
the analysis of post-AIDS KS).

To further characterize the association between KS and prior exposure to syphilis,
we categorized syphilis episodes according to the stage of syphilis infection. Primary and
secondary syphilis were considered to represent relatively acute forms of the disease,
while the remaining stages collectively were considered represent chronic manifestations
of the disease. The data were summarized in the following categories for the purpose of

this analysis: (1) not known to have been infected with syphilis prior to the reference
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date; (2) primary syphilis as the single or most recent such infection prior to reference
date; (3) secondary syphilis as the single or most recent such infection that occurred prior
to the reference date; (4) any other stage of syphilis as the single or most recent such
infection that occurred prior to the reference date.

All analyses were conducted with standard packages of the Statistical Analysis

System (SAS Institute 1989).

5.3 Subjects eligible for analysis

This investigation was based on the experiences of 3,899 residents of
northwestern Washington state who were diagnosed with AIDS during the period 1982-
92 and were registered in HARS (see Chapter 3). Twenty-six (0.7 percent) of these
individuals were under the age of 20 years at the time of AIDS diagnosis, and these
individuals were excluded from all analyses reported here for the following reasons.
First, no KS was diagnosed among cohort members who were less than 20 years of age.
Second, few of the exposures of interest were documented in these young individuals.
Finally, WSCDR only provided data on episodes of communicable disease infection® that
occurred among individuals who were 16 years of age and older. Therefore, 3,873 cohort

members who were 20 years of age and older at the time of AIDS diagnosis served as the

® WSCDR data were used to document episodes of the following infections in members of the study
cohort: hepatitis-A virus, hepatitis-B virus, salmonella spp., shigella spp., giardia spp., campylobacter
spp., and entamoeba histolytica.
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basis for all analyses described in this chapter. Some analyses were restricted to subsets
of these individuals, as described below.

The research data base for this investigation was constructed through a series of
computer-assisted linkages of records from population-based registries of AIDS, cancer,
and selected communicable diseases (see Chapter 2). Therefore, information was
available for this investigation only if it existed in computerized format. All records from
the population-based registries of AIDS and cancer were available in computerized
format. Syphilis surveillance in Washington state began early in the twentieth century,
and records were generally available from WSSR in computerized format for individuals
diagnosed with syphilis since 1959. The availability of computerized surveillance
records from WSCDR varied by disease/pathogen. For some communicable diseases,
computerized surveillance data was unavailable for cohort members who were diagnosed
with AIDS in the early years of the study period, 1982-92. Therefore, some analyses were
restricted to AIDS patients who were diagnosed in the latter years of the study period.
The availability of computerized communicable disease data is summarized in each of the
following sections. Restrictions based on the availability of such data are also
documented in each section.

Cox proportional hazards model and crude incidence rates were utilized to
examine potential risk factors for the development of KS that occurred following the
diagnosis of AIDS (see Section 5.2). Both of these methods required information

regarding person-years of follow-up, which was estimated as the time between AIDS
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diagnosis and (a) date of KS diagnosis for those subjects who developed KS, and (b) date
of last information as recorded in HARS for those cohort members not known to have
had KS. KS was prevalent at the time of AIDS diagnosis in 460 cohort members, and
these individuals were not included in the analysis of KS that occurred following AIDS
diagnosis. The date of last follow-up information was not recorded for 222 (6.5 percent)
of the remaining 3,413 cohort members who were otherwise eligible for the analysis KS
that occurred following the diagnosis of AIDS. The latter 222 individuals were excluded
from this analysis because we were unable to estimate their respective person-years of
follow-up. Compared to the remaining 3,191 cohort members who were included in this
analysis, the 222 excluded individuals were less likely to have had KS, were slightly
older, were more likely to have been diagnosed with AIDS early in the study period, and
were more likely to have been transfusion/transplant recipients or adults whose HIV risk
factors were unknown (Table 5.3.1).

In summary, and unless otherwise Speciﬁed7, analyses that characterized the
distribution of the infections of interest in the study cohort were based on 3,873 cohort
members who were 20 years of age or older at the time of AIDS diagnosis. Analyses
relating to the prevalence of KS at AIDS diagnosis were also based on the same 3,873

individuals. Analyses of KS that developed following AIDS diagnosis were based on

7 Each presentation of results in Sections 5.4 - 5.12 begins with a summary of the number of subjects
included in the respective analysis.
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3,191 cohort members who were 20 years of age and older at AIDS diagnosis, and for

whom date of last follow-up information was recorded in HARS.

5.4.a Syphilis among members of the study cohort

Computerized records of syphilis infection were available from WSSR for
Washington state residents who were diagnosed with the disease during the period 1959-
94%. Because these records predated the advent of the AIDS epidemic by many years, the
ability to document syphilis infection among members of the study cohort was considered
to have been as complete as possible within the design of this study. Therefore, all
eligible cohort members were included in the analyses that are summarized in Sections
5.4.a-54.c.

A history of syphilis infection was documented in 549 (14.2 percent) of 3,873
members of the study cohort who were eligible for the present analysis, which
summarizes the distribution of syphilis infection in the cohort. Nine of these individuals
were excluded from this analysis because their respective dates of syphilis diagnosis were

unknown’. The syphilis infection in eight cohort members occurred after the date of last

¥ The WSSR computer file that was made available for the purpose of this investigation included some
syphilis cases that were diagnosed prior to 1959. However, records of syphilis surveillance in this
computer file were clearly incomplete for years prior to 1959.

° Because we did not know the date of syphilis diagnosis for these nine individuals, we were unable to
determine if their respective syphilis infections occurred during the follow-up period relevant to this
investigation (i.e., prior to the date of last information as recorded in HARS). These nine cohort members
were excluded from the analysis described in Section 5.4.
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follow-up information'’, and these eight individuals were considered to have had no
syphilis infection for the purpose of this analysis. Four cohort members were diagnosed
with syphilis during the same calendar month as their date of last follow-up, and it was
not possible to determine if the syphilis diagnosis was made during the follow-up period
of this investigation. The latter four subjects were considered to have had no syphilis for
the purpose of this analysis. Thus, of the 3,864 cohort members eligible for this analysis,
528 (13.7 percent) were considered to have been infected with syphilis.

A history of syphilis infection was documented in approximately 15 percent of
homosexual and bisexual men (with or without a history of intravenous drug abuse), and
cohort members in other HIV risk groups were less likely to have had syphilis (Table
5.4.1). Prior syphilis infection was more common among males (14.1 percent) than
females (4.0 percent), reflecting the fact that most male cohort members were
homosexual or bisexual and, therefore, more likely to have had syphilis than members of
other HIV risk groups.

The percentage of cohort members ever infected with syphilis increased with age
at initial AIDS diagnosis (x* test for trend p<0.01) (Table 5.4.1). Conversely, the
percentage of cohort members ever infected with syphilis declined over the study period

(x2 test for trend p<0.01). Further, the percentage of cohort members ever diagnosed

' The date of last follow-up information was defined as the date of KS diagnosis for those subjects known
to have had KS, and the date of last follow-up information as recorded in HARS for those subjects not

known to have had KS (see Section 5.2).
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with syphilis decreased by time period of AIDS diagnosis within each category of age at

AIDS diagnosis (data not shown).

5.4.b Syphilis and Kaposi’s sarcoma prevalent at AIDS diagnosis

Syphilis infection occurred prior to the diagnosis of AIDS in 499 (90.9 percent) of
the 549 cohort members who were documented to have been infected with syphilis.
These individuals were considered to have been infected with syphilis for the purpose of
examining the association between syphilis and KS prevalent at AIDS diagnosis, as
described in this section. Syphilis infection in 27 cohort members occurred after the date
of AIDS diagnosis, and these individuals were considered to have had no syphilis
infection for the purpose of this analysis. Nine individuals were excluded from this
analysis because their respective dates of syphilis diagnosis were unknown. Fourteen
cohort members were diagnosed with syphilis during the same calendar month as their
initial AIDS diagnosis, and it was not possible to determine which disease (i.e., AIDS or
syphilis) was first diagnosed in these individuals. To accommodate the latter 14 subjects,
each analysis described in this section was conducted twice, once under the assumption
that all 14 subjects had never been infected with syphilis (assumption A) and again under
the assumption that all 14 subjects had been infected with syphilis prior to their
respective AIDS diagnosis (assumption B), as described in Section 5.2. Because there
was little difference between the results obtained under assumptions A and B, the results

presented here are those obtained under assumption A.
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Syphilis infection was documented in 64 (14.0 percent) of cohort members with
KS prevalent at AIDS diagnosis and in 435 (12.8 percent) of the remaining subjects
(Table 5.4.2). Thus, there was no appreciable association between KS prevalent at AIDS
diagnosis and prior syphilis infection (crude POR=1.11, 95 percent CI=0.84-1.48).
Estimates of the POR, adjusted separately by sex, age at AIDS diagnosis, year of AIDS
diagnosis, and mode of HIV transmission, were similar to the crude POR (Table 5.4.2).
Similar results were obtained from an analysis restricted to homosexual and bisexual men
(crude POR=1.01, 95 percent CI=0.76-1.35).

There were no appreciable associations between KS prevalent at AIDS diagnosis
and the number of prior episodes of syphilis (Table 5.4.3), stage of most recent syphilis
infection (Table 5.4.4), and length of time between the most recent syphilis infection and
AIDS diagnosis (Table 5.4.5). Similar results were obtained from separate analyses of (a)

all eligible cohort members and (b) eligible homosexual and bisexual men only.

5.4.c Syphilis and the development of Kaposi’s sarcoma following AIDS diagnosis
Among the 3,191 cohort members who were eligible for the analysis of KS that
occurred following the initial AIDS diagnosis, 444 (13.9 percent) were known to have
been infected with syphilis prior to the date of last follow-up information. The date of
syphilis diagnosis was unknown for five cohort members, and these individuals were
excluded from the analysis described in this section. Syphilis was only known to have

occurred after the date of last follow-up information in three subjects, and these
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individuals were considered to have had no syphilis infection for this analysis. Syphilis
was diagnosed during the same calendar month as the date of last follow-up information
in two cohort members, but it was unknown if syphilis occurred before or after this date.
To accommodate the latter two subjects, all analyses were conducted under assumptions
A and B, as described in Section 5.2. The results presented here were obtained under
assumption A.

The crude incidence rates of KS were 96.59 and 62.15 per 1,000 person-years of
follow-up, respectively, for those previously infected and not known to have been
infected with syphilis (RR=1.55, 95 percent CI=1.20-2.01) (Table 5.4.6, part a).
Similarly, by Cox proportional hazards model, those with prior syphilis infection were at
slightly greater risk of developing KS than those not known to have been infected with
syphilis (PH=1.53, 95 percent CI=1.18-1.99), after simultaneous adjustment for age at
AIDS diagnosis, year of AIDS diagnosis, and mode of HIV transmission. Similar results
were obtained from an analysis restricted to homosexual and bisexual men (Table 5.4.6,
part b).

Cohort members who had two or more episodes of syphilis were at slightly
greater risk of KS than those with a single such episode (Table 5.4.7). The risk of KS did
not vary appreciably by stage of the most recent syphilis infection (Table 5.4.8). Cohort

members with recent syphilis infection'' were at somewhat greater risk of KS than those
YP

' Cohort members whose syphilis diagnosis occurred less than one year prior to the diagnosis of AIDS or
after the diagnosis of AIDS.
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whose syphilis infections occurred one or more years prior to the diagnosis of AIDS
(Table 5.4.9). Similar results were obtained from separate analyses of (a) all eligible

cohort members and (b) homosexual and bisexual men only.

5.5.a Hepatitis-B virus infection among members of the study cohort

WSCDR surveillance data for Hepatitis-B virus (HBV) infection were available in
computerized format for Washington state residents who were registered with HBV
infection during the period 1982-94. Therefore, documentation of HBV infection that
preceded AIDS diagnosis was unavailable for most cohort members who were diagnosed
with AIDS during the early years of the study periodlz. For this reason, all analyses
related to HBV infection were restricted to 3,454 cohort members who were diagnosed
with AIDS during the period 1987-92. Due to the nature of HBV infection, the WSCDR
data base included a single record of HBV infection per person13 .

HBYV infection was documented in 66 (1.9 percent) of 3,454 members of the study

cohort who were eligible for this analysis. In 62 (93.9 percent) of these individuals, HBV

12 No HBV infection was documented among cohort members who were diagnosed with AIDS during the
years 1982-85. HBV infection was documented in three cohort members who were diagnosed with AIDS
in 1986. In contrast, an average of approximately 10 cohort members per year were documented to have
had HBV infection in the remaining cohort members who were diagnosed with AIDS during the period
1987-92. Therefore, HBV-related analyses were restricted to cohort members who were diagnosed with
AIDS during the period 1987-92.

" For the purposes of routine surveillance, HBV infection is considered to be a one-time event. Many
people infected with HBV develop antibodies that prevent future infection. HBV infection is not resolved
in some individuals, and these become chronic carriers of the virus. Therefore, in contrast to some of the
other infectious agents of interest in this investigation, WSCDR maintains a single record for HBV

infection per person.
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infection occurred prior to the date of last follow-up information as recorded in HARS.
These 62 individuals were considered to have been infected with HBV for the purpose of
characterizing the distribution of HBV infection in the study cohort, as summarized in
this section. HBV infection in one cohort member occurred after the date of last follow-
up information, and this individual was considered to have had no HBV infection for this
analysis. The date of HBV infection was unknown in three cohort members, but was
registered in WSCDR during the same calendar year as the respective date of last follow-
up information in each of these individuals. Because we could not determine if HBV
infection preceded the date of last follow-up information in the latter three subjects, they
were considered to have had no HBV infection for this analysis.

HBYV infection was documented in 4.4 percent of intravenous drug abusers, and in
a smaller proportion of homosexual/bisexual men and heterosexuals (Table 5.5.1). No
HBYV infection was documented among cohort members who were adult hemophiliacs,
transfusion or transplant recipients, or adults with unknown HIV risk factors. HBV
infection was documented in only one female member of the study cohort, an intravenous
drug abuser who was not known to have developed KS. The percentage of cohort
members infected with HBV varied slightly by age at AIDS diagnosis, and was highest in
those under 30 years of age at AIDS diagnosis. The percentage of cohort members
infected with HBV did not vary by time period of AIDS diagnosis, though the analysis

was restricted to a six-year period.
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5.5.b Hepatitis-B virus infection and Kaposi’s sarcoma prevalent at AIDS diagnosis
Of 66 HBV-infected cohort members who were eligible for this analysis, 58 (87.9
percent) were known to have been infected with HBV prior to their AIDS diagnosis.
These 58 individuals were considered to have been infected with HBV for the analysis of
prevalence odds ratios described in this section. HBV infection in three cohort members
occurred after the diagnosis of AIDS, and these individuals were considered to have had
no HBV infection for this analysis. The date of HBV infection was unknown in five
cohort members, but HBV infection was registered in WSCDR for each of these
individuals during the same calendar year as their respective AIDS diagnosis. Two sets
of analyses were conducted to accommodate the latter five cases (i.e., assumptions A and
B, as described in Section 5.2). Results reported here were obtained under assumption A.
Seven (1.9 percent) of 365 cohort members with KS prevalent at the time of AIDS
diagnosis were known to have been infected with HBV prior to AIDS diagnosis (Table
5.5.2). Fifty-one (1.7 percent) of 3,089 cohort members without prevalent KS were not
known to have been so infected. Thus, there was no overall association between the
presence of KS at the time of AIDS diagnosis and prior infection with HBV (crude
POR=1.17, 95 percent CI=0.53-2.59)"*. Summary estimates of the POR, independently
adjusted by sex, age at AIDS diagnosis, year of AIDS diagnosis, and mode of HIV

transmission, did not vary appreciably from the crude POR estimate. However, summary

4 Similar results were obtained from an analysis restricted to homosexual and bisexual men (crude
POR=1.03, 95 percent C[=0.44-2.44).
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PORs adjusted for age at AIDS diagnosis and mode of HIV transmission masked stratum-~
specific variations that merit further consideration in the following two paragraphs.

Modest variations in POR estimates among cohort members who were 20-29, 30-
39, and 40-49 years of age at the time of AIDS diagnosis were generally consistent with
no association between HBV infection and prevalent KS (Table 5.5.2). HBV infection
was highly associated with prevalent KS among cohort members who were 50 years of
age and older at the time of AIDS diagnosis (POR=13.65, 95 percent CI=1.83-102.07).
However, this observation was based on two HBV-infected cohort members who had KS,
both of whom were homo/bisexual males without a history of intravenous drug abuse.
This observation should be interpreted with caution because of the relatively small
number of observations in this stratum.

There was no association between HBV infection and prevalent KS among
homosexual and bisexual men (Table 5.5.2). HBV infection was associated with an
elevated risk of prevalent KS among intravenous drug abusers (POR=3.98, 95 percent
CI=0.43-37.08), but this observation was based on a relatively small number of subjects.
Consequently, the corresponding confidence interval was broad and included the null
value. No cohort members from the remaining HIV-risk groupsls were diagnosed with
KS at the time of AIDS diagnosis, and only one individual from these remaining groups

had been infected with HBV prior to AIDS diagnosis.

' Individuals who acquired HIV through heterosexual contact, or who were adult hemophiliacs,
transfusion or transplant recipients, or adults whose HIV risk factors were unknown.
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There was limited evidence that cohort members infected with HBV less than one
year before AIDS diagnosis were at greater risk for having KS prevalent at the time of
AIDS diagnosis than those whose HBV infection occurred one or more years prior to
AIDS diagnosis (Table 5.5.3). However, this result was based on a small number of
observations and must be interpreted with caution. We did not examine the association
between multiple episodes of HBV infection and prevalent KS since only one HBV

infection per person was documented in WSCDR.

5.5.c Hepatitis-B virus infection and the development of

Kaposi’s sarcoma following AIDS diagnosis

Of 2,901 cohort members who were eligible for analysis of the association
between HBV infection and KS that developed following AIDS diagnosis, 53 (1.8
percent) were documented to have been infected with HBV. Further, HBV infection
preceded the date of last follow-up information in all 53 of these cohort members.
Therefore, no simplifying assumptions were required for this analysis.

The crude incidence rates for KS were 35.34 and 65.05 per 1,000 person-years in
those with and without prior HBV infection, respectively (RR=0.54, 95 percent CI=0.17-
1.69) (Table 5.5.4, part a). By Cox proportional hazards model, those with prior HBV
infection were at lower risk of KS than those without prior HBV infection (PH=0.54, 95
percent CI=0.17-1.68), after simultaneous adjustment for mode of HIV transmission, age

at AIDS diagnosis, and year of AIDS diagnosis (Table 5.5.6, part a). Similar results
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were obtained from an analysis restricted to homosexual and bisexual males (Table 5.5.4,
part b).

There was little evidence of an association between KS and the timing of HBV
infection relative to AIDS diagnosis (Table 5.5.5). We did not examine the association
between multiple episodes of HBV infection and KS that occurred following initial AIDS

diagnosis since only one HBV infection per person was documented in WSCDR.

5.6.a Hepatitis-A virus infection among memobers of the study cohort

WSCDR surveillance data for Hepatitis-A virus (HAV) infection were available
in computerized format for Washington state residents who were registered with HAV
infection during the period 1982-94. Therefore, documentation of HAV infection that
preceded AIDS diagnosis was unavailable for most cohort members who were diagnosed
with AIDS during the early years of the study periodw. For this reason, all analyses
related to HAV infection were restricted to 3,454 cohort members who were diagnosed
with AIDS during the period 1987-92.

HAYV infection was documented in 89 (2.6 percent) of 3,454 members of the study
cohort who were eligible for this analysis. In 81 (91.0 percent) of these HAV-infected

cohort members, the date of HAV infection occurred prior to the date of last follow-up

18 No HAV infection was documented among cohort members who were diagnosed with AIDS during the
years 1982-84. HAYV infection was documented in one cohort member who was diagnosed with AIDS in
1985, and in two cohort members who were diagnosed with AIDS in 1986. In contrast, HAV infection was
documented in 18 cohort members who were diagnosed with AIDS during the period 1987-89 (an average
of 6 HAV infections annually), and in 63 cohort members who were diagnosed with AIDS during the
period 1990-92 (an average of 21 HAV infections annually). Therefore, HAV-related analyses were
restricted to cohort members who were diagnosed with AIDS during the period 1987-92.
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information as recorded in HARS. These 81 individuals were considered to have been
infected with HAV for the purpose of characterizing the distribution of HAV infection in
the study cohort, as summarized in this section. HAV infection occurred after the date of
last follow-up information in six cohort members, and these individuals were considered
to have had no HAV infection for this analysis. The date of HAV infection was unknown
in two cohort members, but was documented in WSCDR during the same calendar year
in which AIDS was diagnosed in each individual. Thus, it was unknown whether HAV
infection occurred before or after the date of last follow-up information in these two
subjects. The latter two subjects were considered to have had no HAV infection for this
analysis.

Cohort members with a history of intravenous drug abuse were slightly more
likely to have been infected with HAV than were other members of the study cohort
(Table 5.6.1). Individuals who acquired HIV through heterosexual contact or through
transfusion or transplantation were at similar risk for HAV infection as
homosexual/bisexual men without a history of intravenous drug abuse. No HAV
infection was documented in adult hemophiliacs or in adults whose HIV risk factors were
unknown.

Male cohort members were at slightly greater risk of HAV infection than females,
though this observation was based on only two HAV-infected females (Table 5.6.1).
HAY infection was most common among cohort members who were under the age of 30

years at the time of AIDS diagnosis. The percentage of cohort members infected with
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HAYV was greater for those diagnosed with AIDS during the period 1990-92 than for

those diagnosed with AIDS in 1987-89.

5.6.b Hepatitis-A virus infection and Kaposi’s sarcoma prevalent at AIDS diagnosis

HAYV infection occurred prior to AIDS diagnosis in 65 (73.0 percent) of the 89
cohort members in whom HAYV infection was documented. All 65 of these individuals
were considered to have been infected with HAV for the analysis of prevalence odds
ratios described in this section. HAV-infection occurred after the date of AIDS diagnosis
in 20 cohort members, and these individuals were considered to have had no HAV
infection for the purpose of this analysis. The date of HAV infection was unknown in
four cohort members, but these individuals were registered with HAV infection in
WSCDR during the same calendar year that they were diagnosed with AIDS. Two sets of
analyses were conducted to accommodate the latter four individuals, under assumptions
A and B, as described in Section 5.2. Results presented here were obtained under
assumption A.

Cohort members who had been infected with HAV prior to developing AIDS
were at slightly lower risk for KS prevalent at the time of AIDS diagnosis than those
without HAV infection (crude POR=0.86, 95 percent CI=0.37-2.00) (Table 5.6.2).
Independent adjustments for sex, age at AIDS diagnosis, year of AIDS diagnosis, and

mode of HIV transmission had little effect on the summary POR estimate. Similar results
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were obtained from an analysis restricted to homosexual and bisexual men (crude
POR=0.87, 95 percent CI=0.37-2.04).

We did not examine the association between multiple episodes of HAV infection
and prevalent KS because only one HAV infection was documented in the WSCDR for
each subject. The time period between HAV infection and AIDS diagnosis was unrelated

to KS prevalent at the time of AIDS diagnosis (Table 5.6.3).

5.6.c Hepatitis-A virus infection and the development of

Kaposi’s sarcoma following AIDS diagnosis

Of 2,901 cohort members eligible for the analysis of KS following the diagnosis
of AIDS, 76 (2.6 percent) were documented in WSCDR to have been infected with HAV.
Of these, 72 (94.7) were infected with HAV prior to the date of last information as
recorded in HARS, and were considered to have been infected with HAV for the analysis
described in this section. HAV infection in three cohort members occurred after the date
of last follow-up information, and these individuals were considered to have had no HAV
infection for this analysis. The date of HAV infection was unknown for one cohort
member, but was registered in WSCDR during the same calendar year that this subject
was diagnosed with AIDS. Two sets of analyses were conducted to accommodate this
individual, under assumptions A and B, as described in Section 5.2. Results presented

here were obtained under assumption A.
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The crude incidence rates for KS were 46.48 and 65.03 per 1,000 person-years of
follow-up for cohort members infected and not infected with HAV, respectively
(RR=0.71, 95 percent CI=0.32-1.60) (Table 5.6.4, part a). Similarly, by Cox
proportional hazards model, the risk of developing KS after initial AIDS diagnosis was
lower among those who had been infected with HAV than for those who were not so
infected (PH=0.68, 95 percent CI=0.30-1.53), after simultaneous adjustment for mode of
HIV transmission, age at AIDS diagnosis, and year of AIDS diagnosis. Comparable
results were obtained from an analyses restricted to homosexual and bisexual men (Table
5.6.4, part b).

We did not examine the association between multiple episodes of HAV infection
and development of KS following AIDS diagnosis since only one episode of HAV
infection was documented in the WSCDR for each subject. There was limited evidence
that cohort members with recent HAV infection (i.e., HAV infection that occurred <1
year prior to AIDS diagnosis or after AIDS diagnosis) were at lower risk of KS than
cohort members infected with HAV one or more years prior to AIDS diagnosis (Table
5.6.5). The latter observation was based on a relatively small number of subjects with

both KS and a history of HAV infection.

5.7.a Shigella infection among members of the study cohort
Computerized records of shigella infection were available from WSCDR for

Washington state residents who were diagnosed with shigellosis during the period 1975-
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96. Thus, records of shigella infection were available for at least six years prior to the
first diagnosis of AIDS in a resident of Washington state in 1982. Therefore, all eligible
cohort members were included in the analyses that are summarized in Sections 5.7.a-
5.7.c.

Shigella infections were documented in 181 (4.7 percent) of 3,873 members of the
study cohort who were eligible for the present analysis, which summarizes the
distribution of shigella infection in the cohort. Eight cohort members were infected with
shigella after the date of last follow-up information as recorded in HARS, and were
considered to have had no shigella infection for the purposes of this analysis. Therefore,
173 cohort members (4.5 percent) were considered to have been infected with shigella for
this analysis.

Shigella infection was documented in approximately 5 percent of homosexual and
bisexual men (with or without a history of intravenous drug abuse), and in 0.5 percent of
intravenous drug abusers who were not homo/bisexual men (Table 5.7.1). Shigella
infection was not documented in any of the 151 female cohort members. There were
small differences in the percentage of cohort members infected with shigella by age at
AIDS diagnosis, and the percentage of cohort members so infected decreased over the

period of this investigation (xz test for trend p<0.01).
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5.7.b Shigella infection and Kaposi’s sarcoma prevalent at AIDS diagnosis

Of 181 cohort members known to have been infected with shigella, 153 (84.5
percent) were determined to have been so infected prior to the time of AIDS diagnosis.
These 153 individuals were considered to have been infected with shigella for analyses of
the association between prevalent KS and prior shigella infection, as described in this
section. Shigella infection in 24 cohort members (13.3 percent) occurred after AIDS
diagnosis, and these individuals were considered to have had no such infection for this
analysis. The date of shigella infection was unknown in four cohort members, but was
registered in WSCDR during the same calendar year as their respective AIDS diagnoses.
Two sets of analyses were conducted to accommodate the latter four individuals, under
assumptions A and B, as described in Section 5.2. Results reported here were obtained
under assumption A.

Twenty-two (4.8 percent) of the 460 cohort members who had KS prevalent at the
time of AIDS diagnosis were documented to have had prior shigella infection. Of the
remaining 3,413 cohort members who did not have prevalent KS, 131 (3.8 percent) had
previously been infected with shigella. Thus, prior shigella infection was associated with
a slight increase in risk of prevalent KS (crude POR=1.26, 95 percent CI=0.79-2.00)
(Table 5.7.2). Estimates of the POR independently adjusted by age at AIDS diagnosis
and year of AIDS diagnosis were similar to the crude POR estimate. The POR was not
adjusted by sex because no female cohort members were documented with shigella

infection. Similarly, the POR was not adjusted by mode of HIV transmission since all
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but one of those infected with shigella were homosexual or bisexual males'’. Similar
results were obtained from an analysis restricted to homosexual and bisexual males
(crude POR=1.13, 95 percent CI=0.71-1.80).

The risk of KS prevalent at the time of AIDS diagnosis was highest in those
cohort members who had multiple episodes of shigella infection prior to AIDS diagnosis
(xz test for trend p=0.20) (Table 5.7.3). However, multiple episodes of shigella infection
were documented in only 11 cohort members, three of whom developed KS. Thus, this
observation was based on a relatively small number of subjects and should be interpreted
with caution. The time period between the most recent diagnosis of shigella infection and

AIDS diagnosis was unrelated to the presence of KS at the time of AIDS diagnosis (Table

5.7.4).

5.7.c Shigella infection and the development of

Kaposi’s sarcoma following AIDS diagnosis

Of 3,191 cohort members eligible for analyses of KS that occurred following the
diagnosis of AIDS, 150 (4.7 percent) were registered in WSCDR with one or more
episodes of shigella infection. Shigella infection occurred after the date of last follow-up
information in six cohort members, and these individuals were considered to have had no

shigella infection for this analysis. Therefore, 144 (4.5 percent) of the cohort members

' In this analysis, all but one member of the study cohort with shigella infection were homosexual or
bisexual men. For brevity, mode of HIV transmission was collapsed into the following two categories in
Table 5.7.2: (1) homo/bisexual men, including those with and without a history of intravenous drug abuse,

and () all other groups combined.
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eligible for this analysis were considered to have been infected with shigella prior to their
respective dates of last follow-up information.

The incidence rates of KS were 92.74 and 65.31 per 1,000 person-years of follow-
up in those known to have been infected and not known to have been infected with
shigella, respectively (RR=1.42, 95 percent CI=0.93-2.16) (Table 5.7.5, part a). By Cox
proportional hazards model, those with prior shigella infection were at greater risk of KS
than those without such infection (PH=1.25, 95 percent CI=0.82-1.91), after simultaneous
adjustment for mode of HIV transmission, age at AIDS diagnosis, and year of AIDS
diagnosis. Similar results were obtained from an analysis restricted to homosexual and
bisexual men (Table 5.7.5, part b).

There was no compelling evidence that the risk of KS was associated with the
number of prior episodes of shigella infection (Table 5.7.6). In contrast to cohort
members with a single episode of shigella infection, those with two or more episodes of
shigella infection were at slightly lower risk of developing KS compared to those with no
such infection. However, only ten cohort members had more than one episode of shigella
infection. Further, the confidence intervals corresponding to the PH for the two groups
previously infected with shigella overlapped, and both included the null value.

There were modest variations in the risk of KS according the date of most recent
shigella infection relative to AIDS diagnosis (Table 5.7.7). A slight increase in risk of
KS was observed among cohort members whose most recent shigella infection preceded

AIDS diagnosis by one or more years compared with cohort members who were not
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infected with shigella. A comparable increase was not observed among cohort members
whose most recent shigella infection occurred during the year prior to AIDS diagnosis or

after AIDS diagnosis.

5.8.a Salmonella infection among members of the study cohort

Computerized records of salmonella infection were available from WSCDR for
Washington state residents who were diagnosed with salmonellosis during the period
1975-96. Thus, records of salmonella infection were available for at least six years prior
to the diagnosis of the first person with AIDS in Washington state in 1982. Therefore, all
eligible cohort members were included in the analyses that are summarized in Sections
5.8.a-5.8.c.

Salmonella infection was documented in 42 (1.1 percent) of the 3,873 members of
the study cohort who were eligible for the present analysis. Salmonella was diagnosed
after the date of last follow-up information in seven cohort members, and these
individuals were considered to have had no salmonella infection for this analysis. The
date of salmonella infection was unknown in four cohort members, but was documented
in WSCDR for each of these subjects during the same calendar year as their respective
dates of last follow-up information. Nonetheless, we were unable to determine if
salmonella infection in these four individuals occurred during the follow-up period of this

investigation, and all four were considered to have had no salmonella infection for this
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analysis. Thus, of the 3,873 cohort members eligible for this analysis, 31 (0.8 percent)
were considered to have been infected with salmonella.

Compared to homosexual and bisexual men'®, cohort members with a history of
intravenous drug abuse were at increased risk of salmonella infection. Likewise, cohort
members who contracted HIV through heterosexual contact and transfusion/transplant
recipients were also at greater risk for salmonella infection than homosexual and bisexual
men, though these observations were based on a relatively small number of subjects
infected with salmonella. No cases of salmonella were documented in cohort members
who were adult hemophiliacs or adults whose HIV risk factors were unknown.

Twenty-nine (0.8 percent) of 3,722 male cohort members were registered in
WSCDR with one or more episodes of salmonella (Table 5.8.1). Two (1.3 percent) of the
151 female cohort members were similarly infected. Thus, males were at slightly lower
risk of salmonella infection than females (OR=0.59, 95 percent CI=0.14-2.48), though the
small number of cases among women limits the interpretation of this observation. Both
female cohort members who were infected with salmonella were intravenous drug
abusers. Thus, the greater risk of salmonella infection in females than males may be at
least partially explained by the high risk of salmonella infection among intravenous drug

. 19
abusers compared to homosexual and bisexual men.

'8 The reference group for this portion of the analysis was homosexual and bisexual men not known to
have been intravenous drug abusers.

' Approximately 92 percent of the 3,722 male cohort members were homo/bisexual males (n=3,413).
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The percentage of cohort members infected with salmonella varied slightly by age
at AIDS diagnosis and year of AIDS diagnosis (Table 5.8.1). However, these differences

were modest and did not achieve statistical significance.

5.8.b Salmonella infection and Kaposi’s sarcoma prevalent at AIDS diagnosis
Salmonella infection preceded the diagnosis of AIDS in 12 (28.6 percent) of the
42 cohort members known to have been infected with salmonella. These 12 individuals
were considered to have been infected with salmonella for the purpose of characterizing
the association between salmonella and prevalent KS, as summarized in this section.
Salmonella infection occurred after AIDS diagnosis in 25 cohort members, and these
individuals were considered to have had no salmonella infection for this analysis. The
date of salmonella infection was unknown in five cohort members, but the corresponding
salmonella case-reports were registered in WSCDR during the same calendar year as their
respective AIDS diagnoses. Therefore, we did not know if the salmonella infection in
these five individuals occurred before or after the diagnosis of AIDS. Two sets of
analyses were conducted to accommodate the latter five individuals, one in which all five
were considered to have been infected with salmonella and another in which none were
considered to have been so infected (assumptions A and B, as described in Section 5.2).
Under assumption A, none of the 460 cohort members with KS prevalent at the
time of AIDS diagnosis were classified as having been infected with salmonella prior to

AIDS diagnosis (Table 5.8.2, part a). Twelve (0.35 percent) of the cohort members
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without KS were documented to have had salmonella infection prior to their initial AIDS
diagnosis. Under assumption B, two (0.43 percent) of the 460 cohort members with KS
prevalent at the time of initial AIDS diagnosis were classified as having been infected
with salmonella prior to AIDS diagnosis (Table 5.8.2, part b). Fifteen (0.44 percent) of
the cohort members without KS were documented to have had a salmonella infection
prior to their initial AIDS diagnosis. Thus, there was no association between salmonella
infection prior to the diagnosis of AIDS and the presentation of KS at the time of initial
AIDS diagnosis (crude POR=0.99, 95 percent CI=0.23-4.34).

The small number of prevalent KS cases with prior salmonella exposure
precluded a detailed examination of the association between KS and the number of
salmonella episodes. Of 17 cohort members known to have been infected with
salmonella prior AIDS diagnosis, 16 had only a single episode of salmonella infection.
The remaining cohort member had two salmonella episodes documented prior to AIDS
diagnosis, and did not have KS prevalent at the time of AIDS diagnosis.

The limited number of cohort members infected with salmonella also precluded a
detailed examination of the association between prevalent KS and the timing of

salmonella infection relative to AIDS diagnosis.
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5.8.c Salmonella infection and the developmert of

Kaposi’s sarcoma following AIDS diagnosis

Of 3,191 cohort members who were eligible for analyses of KS that occurred
after initial AIDS diagnosis, 36 (1.1 percent) were registered in WSCDR with one or
more episodes of salmonella infection. Salmonella infection in three cohort members
occurred after the date of last follow-up information, and these three individuals were
considered to have had no salmonella infection for the purpose of the analysis described
in this section. The date of salmonella infection was unknown in two cohort members,
but was registered in WSCDR during the same calendar year as their respective dates of
last follow-up information. Therefore, we did not know if the salmonella infection in
these two individuals occurred during the follow-up period of this investigation. Two
sets of analyses were conducted to accommodate the latter two individuals, under
assumptions A and B, as described in Section 5.2. Results reported here were obtained
under assumption A.

The crude incidence rates of KS were 106.67 and 66.22 per 1,000 person-years of
follow-up in those infected and not known to have been infected with salmonella,
respectively (RR=1.61, 95 percent CI=0.60-4.31) (Table 5.8.3, part a). Similarly, by Cox
proportional hazards model, those with prior salmonella exposure were at slightly greater
risk of KS than those without prior salmonelia exposure (PH=1.73, 95 percent confidence

interval 0.65-4.64), after simultaneous adjustment for age at AIDS diagnosis, year of
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AIDS diagnosis, and mode of HIV transmission. Comparable results were obtained from
an analysis restricted to homosexual and bisexual men (Table 5.8.3, part b).

Only two cohort members were documented to have had multiple episodes of
salmonella infection. Two episodes of salmonella infection were documented in each of
these individuals, and one developed KS after AIDS diagnosis while the other did not.
Because of the small number of such cases, we did not examine the association between
the development of KS following AIDS diagnosis and number of episodes of salmonella
infection.

There was limited evidence that cohort members with recent salmonella infection
were at greater risk of KS than those whose salmonella infection occurred one or more
years prior to the diagnosis of AIDS (Table 5.8.4). However, these results must be
interpreted with caution since they were based on a small number of individuals with

both KS and salmonella infection.

5.9.a Giardia infection among members of the study cohort

WSCDR surveillance data for giardia infection were available in computerized
format for Washington state residents who were registered with giardia infection during
the period 1986-94. Therefore, documentation of giardia infection that preceded AIDS
diagnosis was unavailable for many cohort members who were diagnosed with AIDS

through the midpoint of the study periodzo. For this reason, all analyses related to giardia

? Giardia infection was documented in only one of 419 cohort members who were diagnosed with AIDS
during the period 1982-86. Giardia infection was documented in 12 cohort members who were diagnosed
with AIDS during the period 1987-89 (an average of 4 per year), and in 25 cohort members who were
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infection were restricted to 2,118 cohort members who were diagnosed with AIDS during
the period 1990-92.

Giardia infection was documented in 36 (1.7 percent) of 2,118 members of the
study cohort who were eligible for this analysis. Of these, 25 (69.4 percent) were known
to have been infected with giardia prior to the date of last information as recorded in
HARS. These 25 individuals were considered to have been infected with giardia for the
purpose of characterizing the distribution of giardia infection among members of the
study cohort, as described in this section. In six cohort members, giardia infection
occurred after the date of last follow-up information, and these individuals were
considered to have had no giardia infection for this analysis. The date of giardia infection
was unknown in five cohort members, but giardia infection was registered in WSCDR in
the same calendar year as the date of last follow-up information for each of these
individuals. Thus, we did not know if giardia infection in these subjects occurred during
the period of follow-up for this investigation. The latter five individuals were considered
to have had no giardia infection for this analysis.

Giardia infection was documented only among homosexual/bisexual men and
intravenous drug abusers (Table 5.9.1). No cases of giardia infection were documented
among female members of the study cohort. The percentage of cohort members infected

with giardia was highest in those who were under 30 years of age at AIDS diagnosis, and

diagnosed with AIDS during the period 1990-92 (an average of 8.3 per year). Giardia-related analyses
were restricted to cohort members who were diagnosed with AIDS during the period 1990-92.
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this percentage declined with age (xz test for trend p<0.01). No individuals who were
over the age of 50 years at AIDS diagnosis were known to have been infected with

giardia.

5.9.b Giardia infection and Kaposi’s sarcoma prevalent at AIDS diagnosis

The majority of giardia infections documented among cohort members occurred
after the diagnosis of AIDS. Of 36 cohort members who were eligible for this analysis
and were known to have been infected with giardia, only six (16.7 percent) were known
to have been so infected prior to the diagnosis of AIDS (Table 5.9.2). These six
individuals were considered to have been infected with giardia for the analysis of
prevalence odds ratios described in this section. Twenty-three cohort members infected
with giardia after AIDS diagnosis were considered to have had no giardia infection for
this analysis. The date of giardia infection was unknown in seven cohort members, but
this infection was registered in WSCDR during the same calendar year as the AIDS
diagnosis in this individuals. Two sets of analysis were conducted to accommodate the
latter nine subjects, under assumptions A and B, as described in Section 5.2.

Under assumption A, giardia infection was not documented in any of the 182
cohort members with KS present at the time of AIDS diagnosis. Thus, PORs were
inestimable under this assumption. Under assumption B, one (0.6 percent) of those
cohort members with KS prevalent at AIDS diagnosis had been previously infected with

giardia, and 12 (0.6 percent) of the remaining cohort members without prevalent KS were
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known to have been so infected (POR=0.89, 95 percent C[=0.12-6.85) (Table 5.9.2).
Thus, there was little evidence of an association between KS prevalent at AIDS and prior
infection with giardia. No further analyses were conducted since only a single individual

with XS was known to have been infected with giardia.

5.9.c Giardia infection and the development of

Kaposi’s sarcoma following AIDS diagnosis

Of 1,823 cohort members who were eligible for the analysis of KS that developed
following the onset of AIDS, 33 (1.8 percent) were known to have been infected with
giardia. Of these, 25 (75.8 percent) were known to have been infected with giardia prior
to the date of last information as recorded in HARS, and these individuals were
considered to have been so infected for this analysis. Five cohort members were infected
with giardia after the date of last information, and were considered to have had no giardia
infection for this analysis. The date of giardia infection was unknown in three cohort
members, but this infection was registered in WSCDR during the same calendar year in
which the date of last information was recorded for each of these individuals. Two sets
of analyses were conducted to accommodate the latter three subjects, under assumptions
A and B, as described in Section 5.2. Results reported here were obtained under
assumption A.

The crude incidence rates for KS were 218.18 and 67.48 per 1,000 person-years of

follow-up in cohort members infected and not known to have been infected with giardia,
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respectively (RR=3.23, 95 percent CI=1.44-7.28) (Table 5.9.3, part a). By Cox
proportional hazards model, cohort members with giardia infection were at greater risk of
developing KS following AIDS diagnosis than those who were not so infected (PH=2.61,
95 percent CI=1.15-5.92), after simultaneous adjustment for mode of HIV transmission
and age at AIDS diagnosis. Similar results were also obtained from an analysis restricted
to homosexual and bisexual men (Table 5.9.3, part b).

Of six cohort members eligible for this analysis who developed KS following
AIDS diagnosis and were known to have been infected with giardia, all were infected
with giardia in the year prior to AIDS diagnosis or following AIDS diagnosis. Therefore,
we did not examine the association between KS and time interval between giardia
infection and AIDS diagnosis. Similarly, we did not examine the association between KS
and multiple episodes of giardia exposure since only one cohort member was known to

have had more than one episode of giardia infection (this individual did not have KS).
5.10.a Campylobacter infection among members of the study cohort

WSCDR surveillance data for campylobacter infection were available in
computerized format for Washington state residents who were registered with
campylobacter infection during the period 1984-94. Therefore, documentation of
campylobacter infection that preceded AIDS diagnosis was unavailable for many cohort

members who were diagnosed with AIDS during the early years of the study periodZI.

! No campylobacter infections were documented in cohort members who were diagnosed with AIDS
during the period 1982-85, and only one such infection was documented among cohort members diagnosed
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For this reason, all analyses related to campylobacter infection were restricted to 3,454
cohort members who were diagnosed with AIDS during the period 1987-92.

Campylobacter infection was documented in 30 (0.9 percent) of 3,454 members
of the study cohort who were eligible for this analysis. In 21 (70.0 percent) of these
individuals, campylobacter infection was known to have occurred prior to the date of last
information as recorded in HARS. These 21 subjects were considered to have been
infected with campylobacter for the purposes of characterizing the distribution of this
infection among members of the study cohort, as described in this section. In four cohort
members, the date of campylobacter infection occurred after the date of last follow-up
information, and these individuals were considered to have had no such infection for this
analysis. The date of campylobacter infection was unknown in five cohort members, but
this infection was registered in WSCDR during the calendar year that corresponded to the
date of last information as recorded for each of these individuals. Because we could not
determine if campylobacter infection in these five individuals occurred during the follow-
up period of this investigation, they were considered to have had no campylobacter
infection for this analysis.

All eligible cohort members who were known to have been infected with
campylobacter were homosexual or bisexual men (Table 5.10.1). The percentage of

cohort members who had been infected with campylobacter varied slightly by age at

with AIDS in 1986. In contrast, an average of 3.5 campylobacter infections per year were documented
among cohort members diagnosed with AIDS during the period 1987-92. Campylobacter-related analyses
were restricted to cohort members diagnosed with AIDS during the period 1987-92.
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AIDS diagnosis and by year of AIDS diagnosis, but these differences were modest and

did not achieve statistical significance.

5.10.b Campylobacter infection and Kaposi’s sarcoma prevalent at AIDS diagnosis

Campylobacter infection was known to have preceded the diagnosis of AIDS in
only six (20.0 percent) of the 30 eligible cohort members who had been infected with
campylobacter (Table 5.10.2). All six of these individuals were considered to have been
infected with campylobacter for the analysis of prevalence odds ratios described in this
section. Twenty-one cohort members were infected with campylobacter following the
diagnosis of AIDS, and these individuals were considered to have had no campylobacter
infection for this analysis. The date of campylobacter infection was unknown for three
subjects, but this infection was documented in WSCDR during the same calendar year in
which each of these individuals was diagnosed with AIDS. Two sets of analyses were
conducted to accommodate the latter three subjects, under assumptions A and B, as
described in Section 5.2.

Under assumption A, only one (0.3 percent) of 365 cohort members with KS
prevalent at the time of AIDS diagnosis had been previously infected with campylobacter
(Table 5.10.2, part a). Five (0.2 percent) of the remaining 3,089 cohort members without
KS prevalent at AIDS diagnosis had been previously infected with campylobacter. The
modest association between KS and campylobacter reported here (POR=1.70, 95 percent

CI=0.20-14.54) was based on a relatively small number of individuals with the exposure
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of interest. As a result, the corresponding confidence interval was broad and included the
null value. Similar results were obtained under assumption B (Table 5.10.2, part b).
Adjusted estimates of the POR were not calculated due to the small number of subjects

with KS prevalent at AIDS diagnosis who were also infected with campylobacter.

5.10.c Campylobacter infection and the development of

Kaposi’s sarcoma following AIDS diagnosis

Of 2,901 cohort members eligible for the analysis of KS diagnosed following the
onset of AIDS, 25 (0.9 percent) were documented to have been infected with
campylobacter. Nineteen (76.0 percent) of these were known to have been infected with
campylobacter prior to the date of last information as recorded in HARS. These 19
individuals were considered to have been infected with campylobacter for this analysis.
Two cohort members were diagnosed with campylobacter following the date of last
information, and were considered to have had no such infection for this analysis. The
date of campylobacter infection was unknown in four cohort members, but the infection
was documented in WSCDR during the same calendar year as the date of last information
for each of these individuals. Therefore, we did not know if campylobacter infection in
these four individuals occurred during the period of follow-up for this investigation. Two
sets of analyses were conducted to accommodate the latter four subjects, under
assumptions A and B, as described in Section 5.2. Results reported here were obtained

under assumption A.
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The crude incidence rates for KS were 147.06 and 64.26 per 1,000 person-years of
follow-up for cohort members infected and not known to have been infected with
campylobacter, respectively (RR=2.29, 95 percent CI=0.73-7.13) (Table 5.10.5, part a).
By Cox proportional hazards model, the risk of developing KS after AIDS diagnosis was
greater for those infected with campylobacter than those not known to have been so
infected (PH=1.98, 95 percent CI=0.64-6.20), after simultaneous adjustment for mode of
HIV transmission, age at AIDS diagnosis, and year of AIDS diagnosis. Similar results
were obtained from an analysis restricted to homosexual and bisexual men (Table 5.10.5,
part b).

We did not evaluate the association between multiple episodes of campylobacter
infection and subsequent development of KS because no cohort members had more than
one documented episode of this infection. There was limited evidence that the risk of KS
varied by time interval between campylobacter infection and AIDS diagnosis (Table
5.10.4). Cohort members whose campylobacter infection occurred one or more years
prior to AIDS diagnosis were at slightly greater risk of KS than those whose
campylobacter infection occurred less than one year prior to AIDS diagnosis or after
AIDS diagnosis. However, this observation was based on a relatively small number of
cases, and there was a great deal of overlap between the confidence intervals

corresponding to these two PH estimates.
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5.11.a Entamoeba infection among members of the study cohort

WSCDR surveillance data for entamoeba infection were available in
computerized format for Washington state residents who were registered with entamoeba
infection during the period 1982-94. Therefore, documentation of entamoeba infection
that proceeded the diagnosis of AIDS was unavailable for most cohort members who
were diagnosed with AIDS during the early years of the studyzz. For this reason, all
entamoeba-related analyses were restricted to 3,454 cohort members who were diagnosed
with AIDS during the period 1987-92.

Entamoeba infection was documented in only 20 (0.6 percent) of 3,454 cohort
members who were eligible for this analysis. In 17 cohort members, entamoeba infection
was known to have occurred prior to the date of last information as recorded in HARS.
These 17 individuals were considered to have been infected with entamoeba for the
purpose of characterizing the distribution of these infections among members of the study
cohort, as described in this section. Entamoeba infection occurred after the date of last
follow-up information in two subjects, and these individuals were considered to have had
no entamoeba infection for this analysis. The date of entamoeba infection was unknown
in one cohort member, but was registered in WSCDR during the same calendar year as

this subject’s date of last follow-up information. Therefore, we were unable to determine

2 No entamoeba infections were documented in cohort members who were diagnosed with AIDS during
the period 1982-86. In contrast, entamoeba infection was documented in an average of approximately 3
cohort members per year among those subjects diagnosed with AIDS during the period 1987-92. All
entamoeba-related analyses were restricted to cohort members who were diagnosed with AIDS during the

period 1987-92.
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if this subject was infected with entamoeba during the follow-up period of this
investigation. The latter individual was considered to have had no entamoeba infection
for this analysis.

All 17 members of the study cu - rt who were infected with entamoeba were
homosexual or bisexual men, and one infected individual also had a history of
intravenous drug abuse (Table 5.11.1). No entamoeba infections were documented in
cohort members who were over 50 years of age at the time of AIDS diagnosis. The
percentage of cohort members infected with entamoeba was slightly higher for subjects
diagnosed with AIDS during the period 1987-89 than for those whose AIDS diagnosis

occurred during the period 1990-92.

5.11.b Entamoeba infection and Kaposi’s sarcoma prevalent at AIDS diagnosis

Nine cohort members were infected with entamoeba prior to being diagnosed with
AIDS (Table 5.11.2), and these individuals were considered to have been infected with
entamoeba for the analysis of prevalence odds ratios described in this section.
Entamoeba infection in eight cohort members occurred after the diagnosis of AIDS, and
these individuals were considered to have had no entamoeba infection for this analysis.
The date of entamoeba infection was unknown for three cohort members, but this
infection was registered in WSCDR during the respective calendar year that each of these
individuals was diagnosed with AIDS. Two sets of analyses were conducted to

accommodate the latter three individuals, one in which all were considered to have been
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infected with entamoeba (assumption A) and another in which no such infection was
assumed (assumption B), as described in Section 5.2.

Under assumptions A and B, none of the 460 cohort members who were
diagnosed with KS at the time of their initial ATDS diagnosis were known to have been

infected with entamoeba (Table 5.11.2). Thus, the POR was inestimable.

5.11.c Entamoeba infection and the development of

Kaposi’s sarcoma following AIDS diagnosis

Of 2,901 cohort members who were eligible for the analysis of KS diagnosed
following the onset of AIDS, 17 (0.6 percent) were documented in WSCDR with
entamoeba infection. Of these, 15 (88.2 percent) were known to have been infected with
entamoeba prior to the date of last information as recorded in HARS. These 15 cohort
members were considered to have been infected with entamoeba for the purposes of this
analysis. One cohort member was infected with entamoeba after the date of last
information, and was considered to have had no entamoeba infection for this analysis.
The date of entamoeba infection was unknown in one subject, but entamoeba infection
was documented in WSCDR during the same year that this subject was diagnosed with
AIDS. Two separate analyses were conducted to accommodate the latter subject, under
assumptions A and B, as described in Section 5.2. Results reported here were obtained

under assumption A.
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The crude incidence rates for KS following the diagnosis of AIDS were 86.58 and
64.48 per 1,000 person-years of follow-up in those cohort members infected and not
infected with entamoeba, respectively, (RR=1.34, 95 percent CI=0.33-5.39) (Table
5.11.3, part a). By Cox proportional hazards model, cohort members who had been
infected with entamoeba were at slightly greater risk of developing KS following the
onset of AIDS than those not so infected (PH=1.13, 95 percent CI=0.28-4.52). Similar
results were obtained from an analysis restricted to homosexual and bisexual men (Table
5.11.5, part b).

We did not examine the association between multiple episodes of entamoeba
infection and KS since no cohort members had more than one documented episode of
entamoeba infection. The small number of cohort members with both KS and entamoeba
infection precluded an assessment of the association between KS and timing of

entamoeba infection relative to AIDS diagnosis.

5.12.a All enteric infections (combined) among members of the study cohort

In this final set of analyses, selected WSCDR surveillance data were grouped
together to determine if infection with a combination of enteric pathogens was associated
with the occurrence of KS among members of the study cohort. For this analysis, cohort
members were considered to have had an enteric infection if they were documented to
have been infected with salmonella spp., shigella spp., hepatitis-A virus, enfamoeba

histolytica, campylobacter spp., or giardia spp., and were so designated in the preceding
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analyses based on WSCDR data (i.e., Sections 5.4 and Sections 5.6-5.11). This analysis
was restricted to cohort members who were diagnosed with AIDS during the period
1987-92, since WSCDR surveillance data for some enteric pathogens were unavailable
for the early years of the AIDS epidemic (see Section 5.3).

Approximately 10 percent of homosexual and bisexual men (with or without a
history of intravenous drug abuse) were infected with one or more of the enteric
pathogens examined in this investigation (Table 5.12.1). These infections were less
common among cohort members who were strictly intravenous drug abusers (5.8
percent), or who acquired HI'V through heterosexual contact (4.7 percent infected) or
transfusion/transplantation (3.6 percent infected). No enteric infections were documented
in cohort members who were adult hemophiliacs or adults whose HIV risk factors were
unknown.

Males were much more likely than females to have been infected with one or
more enteric infections, reflecting the high risk of such infection among homosexual and
bisexual men (Table 5.12.1). Of the four female cohort members infected with one or
more enteric pathogens, three were intravenous drug abusers and one acquired HIV
through heterosexual contact. None of the latter four women were known to have had
KS. Enteric infections were most commonly found in cohort members who were under
the age of 30 years at the time of AIDS diagnosis, and the percentage of cohort members
so infected decreased with age (xz test for trend p<0.01). The percent of cohort members

infected with one or more enteric pathogens did not vary over the period of study, though
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this analysis was restricted to cohort members who were diagnosed with AIDS during a

six year period (1987-92).

5.12.b All enteric pathogens (combined) and

Kaposi’s sarcoma prevalent at AIDS diagnosis

Of 365 cohort members who were eligible for this analysis and had KS prevalent
at the time of AIDS diagnosis, 20 (5.5 percent) had experienced one or more episodes of
enteric infection prior to AIDS diagnosis (Table 5.12.2). Of the remaining 3,089 eligible
cohort members without KS prevalent at the time of AIDS diagnosis, 191 (6.2 percent)
had one or more prior enteric infections. Thus, there was no association between
presence of KS at the time of AIDS diagnosis and prior enteric infection (POR=0.88, 95
percent CI=0.55-1.41). Estimates of the POR, independently adjusted by sex, age at
AIDS diagnosis, year of AIDS diagnosis, and mode of HIV transmission, did not vary
appreciably from the crude POR estimate.

The risk of KS prevalent at AIDS diagnosis was slightly lower for cohort
members with two or more prior episodes of enteric disease infection than for other
cohort members (Table 5.12.3). However, this observaticn was based on a single cohort
member with KS and two or more prior episodes of enteric infection, and should be
interpreted with caution.

There was limited evidence that the risk of prevalent KS varied according to the

time (in years) between the most recent enteric infection and the diagnosis of AIDS
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(Table 5.12.4). Specifically, cohort members whose most recent enteric infection
occurred within one year of AIDS diagnosis were at lower risk of prevalent KS than those
whose most recent enteric infection occurred one or more years prior to the diagnosis of
AIDS. However, this observation was based on only two cases of enteric infection in the
former group, and the corresponding confidence intervals overlapped one another and
both included the null value. Therefore, this observation should be interpreted with great

caution.

5.12.c All enteric infections (combined) and the development of

Kaposi’s sarcoma following AIDS diagnosis

The crude incidence rates for KS were 83.13 and 62.89 per 1,000 person-years of
follow-up among cohort members with and without prior episodes of enteric infection,
respectively (RR=1.32, 95 percent CI=0.94-1.86) (Table 5.12.5, part a). By Cox
proportional hazards model, there was little difference in risk of KS between those with
and without prior enteric infection (PH=1.21, 95 percent CI=0.86-1.70), after
simultaneous adjustment of mode of HIV transmission, age at AIDS diagnosis, and year
of AIDS diagnosis. Similar results were obtained from an analysis restricted to
homosexual and bisexual men (Table 5.12.5, part b).

The risk of KS was unrelated to the number of prior episodes of enteric infection
(Table 5.12.6). Minor variations in the risk of KS by time (in years) between the most

recent episode of enteric infection and AIDS diagnosis were unremarkable (Table 5.12.7).
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5.13 Summary

We found no association between the incidence of a variety of infections prior to
AIDS diagnosis and the presence of KS at the time of AIDS diagnosis (Table 5.13.1).
This observation was true for each of eight communicable diseases examined in this
investigation, and for the combination of six of these agents that were considered to have
been enteric pathogens.

We also examined the risk of developing KS following AIDS diagnosis for a
selected group of cohort members who did not have prevalent KS (see Sections 5.2 and
5.3). Cohort members with prior syphilis infection were at slightly greater risk of
developing KS post-AIDS than were cohort members not so infected (Table 5.13.2).
Further, the risk of syphilis increased with the number of prior episodes of syphilis
infection. There was limited evidence that cohort members infected with syphilis less
than one year prior to AIDS diagnosis or after AIDS diagnosis were at greater risk of
post-AIDS KS than those not so infected. We found no association between post-AIDS
KS and stage of the most recent syphilis infection.

Prior infection with hepatitis-B virus was inversely associated with the risk of KS
following AIDS, though this observation did not achieve statistical significance (Table
5.13.2). There was no evidence that the risk of KS varied according to the time (relative
to AIDS diagnosis) of the most recent hepatitis-B infection.

With the exception of hepatitis-A virus, there were positive associations between

each of the agents designated as enteric pathogens and the occurrence of KS following
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AIDS diagnosis (Table 5.13.2). Most of these associations were modest, with the
exceptions those infected with campylobacter spp. (adjusted PH=2.29, 95 percent
CI=0.73-7.13) and giardia spp. (adjusted PH=3.23, 95 percent CI=1.44-7.28).
Nonetheless, the confidence intervals were broad for the latter two observations,
reflecting the small number of cases available for the respective analyses, and these
results must be interpreted with caution. There was a slight increase in risk of post-AIDS
KS for cohort members infected with any enteric pathogen (combined). In all analyses of
post-AIDS KS, modest variations in risk of KS by number of episodes of infection and by
time (in years) between the most recent enteric infection and AIDS diagnosis were largely
unremarkable.

A detailed discussion of these findings is presented in Chapter 6.
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Table 5.1.1 Selected characteristics of eight infectious agents of interest that were included in this
investigation.
Years of
Source of available
surveillance  surveillance
Disease Pathogen Primary modes of data data’
transmission*
Syphilis Treponema pallidum  Sexual contact WSSR# 1959-94
Shigellosis Shigella spp. Fecal/oral transmission, WSCDRS 1975-96
direct or indirect
Salmonellosis  Salmonella spp. Ingestion of organisms in WSCDR 1975-96
food derived from infected
food animals or
contaminated by feces from

an infected animal or person

Hepatitis-A Hepatitis-A virus Person-to-person by the WSCDR 1982-94
fecal-oral route

Hepatitis-B Hepatitis-B virus Contact with infected blood WSCDR 1982-94
(and serum-derived fluids),
saliva, semen, and vaginal

fluids
Amebiasis Entamoeba histolytica Fecal/oral transmission WSCDR 1982-94
Campylo- Campylobacter spp. Ingestion of organisms in WSCDR 1984-94
bacteriosis food or in unpasteurized milk

or water, or from contact
with infected animals or
humans (especially infants
and children)

Giardiasis Giardia spp. Hand-to-mouth transfer of WSCDR 1986-94
cysts from the feces of an
infected individual

* Summarized from Benenson (1990).

+ Availability of surveillance data in a computerized format from the respective source of information.
1 Washington State Syphilis Registry (WSSR).

§ Washington State Communicable Disease Registry (WSCDR).
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Table 5.3.1 Characteristics of selected members of the study cohort,* comparing those with and

without date of last information recorded in the HIV/AIDS Reporting System (HARS)

(page one of three)

Date of last follow-up information
recorded in HARS'
Yes No
¥ test
Characteristic =~ Category No. Percent* No. Percent® (p-value)
Developed Yes 387 12.1 5 2.3 o= 19.912
KS after AIDS (p=0.001)
diagnosis No 2,804 87.9 217 97.7
Sex Female 7 32 143 45 = 0.871
(P=0.351)

Male 215 96.8 3,048 95.5
Age at AIDS 20-29 years 635 19.9 32 14.4 5= 14.383
diagnosis (p=0.002)

30-39 years 1,539 432 107 482

40-49 years 737 23.1 48 21.6

50+ years 280 8.8 35 15.8

median age 36 37

(years)
Year of AIDS  1982-86 290 9.1 34 153 1= 9.898
diagnosis (p=0.007)

1987-89 1,078 338 75 33.8

1990-92 1,823 57.1 113 50.9

continued
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Table 5.3.1 continued (page two of three)
Date of last follow-up information
recorded in HARS!
No
¥ test

Characteristic = Category No. Percent? No. Percent* (p-value)
Mode of HIV'  Homosexual or 2,414 75.6 166 74.8 sa= 29.790
transmission bisexual men (p=0.001)

Intravenous 187 59 13 59

drug abusers

Homosexual or 371 11.6 16 72

bisexual men

who were also

intravenous

drug abusers

Adult 30 09 1 0.4

hemophiliacs

Heterosexual 82 2.6 4 1.8

contact

Transfusion or 54 1.7 9 4.0

transplant

recipients

Adults whose 53 1.7 13 5.9

HIV

risk factors were

unknown

continued
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Table 5.3.1 continued (page three of three)

Footnotes

* The study cohort included residents of 13 counties in northwest Washington state who were diagnosed
with AIDS during the period 1982-92 and who were registered in HARS. This table does not include
460 cohort members who had Kaposi’s sarcoma prevalent at the time of AIDS diagnosis and 26 cohort
members who were under the age of 20 years at AIDS diagnosis.

T Analyses of determinants of KS that occurred following AIDS diagnosis were restricted to members
of the study cohort who did not have KS prevalent at the time of AIDS diagnosis and who had date of
last follow-up information recorded in HARS (n#=3,191) (see text).

1 Column percent
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Table 5.4.1 Distribution of syphilis infections among selected members of the study cohort* by
mode of human immunodeficiency virus (HIV) transmission, sex, age at diagnosis of
the acquired immunodeficiency syndrome (AIDS), and year of AIDS diagnosis
(page one of two)

Ever infected with syphilis’
Yes No
95 percent
Odds confidence
Characteristic ~ Category No. Percent No. Percent  ratio intervail
Mode of HIV  Homosexual or 441 14.8 2,532 852 1.00 (reference)
transmission bisexual men
Intravenous 19 9.1 191 90.9 0.57 0.35-0.93
drug abusers
Homosexual or 62 144 369 85.6 0.97 0.72-1.29
bisexual men
who were also
intravenous
drug abusers
Adult 0 - 31 100.0 - -
hemophiliacs
Heterosexual 0 - 88 100.0 - -
contact
Transfusion or 1 1.6 62 98.4 0.09 0.01-0.67
transplant
recipients
Adults whose HIV 5 74 63 92.6 0.46 0.18-1.14
risk factors were
unknown

continued
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Table 5.4.1 continued (page two gf two)
Ever infected with syphilis'
Yes No
95 percent
Odds confidence
Characteristic = Category No. Percent No. Percent  ratio interval
Sex Female 6 4.0 145 96.0 1.00 (reference)
Male 522 14.1 3,191 85.9 3.95 1.74-8.99
Ageat AIDS  20-29 years 52 6.9 700 93.1 1.00 (reference)
diagnosis
30-39 years 210 11.2 1,674 88.8 1.69 1.23-2.32
40-49 years 183 20.6 705 79.4 3.49 2.52-4.84
50+ years 83 244 257 75.6 4.35 2.99-6.33
Year of AIDS 1982-86 90 21.5 328 78.5 1.00 (reference)
diagnosis
1987-89 207 15.5 1,127 845 0.67 0.51-0.88
1990-92 231 10.9 1,881 89.1 0.45 0.34-0.59

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state who were
diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS Reporting
System. This analysis was restricted to 3,864 cohort members who were 20 years of age or older at

AIDS diagnosis and whose respective dates of syphilis diagnosis were known (see text).

T Syphilis infection known to have occurred prior to the diagnosis of Kaposi’s sarcoma (KS) in those
cohort members with KS, or prior to the date of last follow-up information as recorded in the
HIV/AIDS Reporting System for those cohort members not known to have had KS.
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Table 542 Association between Kaposi’s sarcoma (KS) prevalent at the diagnosis of acquired
immunodeficiency syndrome (AIDS) and infection with syphilis prior to AIDS
diagnosis, selected members of the study cohort* (page one of three)

Infected with syphilis
prior to AIDS diagnosis
Yes No Prevalence odds ratio*
Crude Adjusted®
Variable Category KS' No. Pct. No. Pct. (95% CI) (95% CD)
Allcases Total Yes 64 14.0 393 86.0 1.11 -
No 435 12.8 2,972 872 (0.84-1.48)
Sex Male Yes 64 14.0 392 86.0 1.07 1.07
No 431 13.2 2,826 86.8 (0.81-1.42) (0.81-1.42)
Bresl, ow—Dayl :
Female  Yes 0 - 1 100.0 -0 X ieer = 0.029
No 4 2.7 146 97.3 p=0.864

Age at 20-29 Yes 10 11.8 75 88.2 241 1.16

AIDS No 35 53 632 94.7 (1.15-5.06) (0.87-1.55)

diagnosis Breslow-Dayl:

30-39 Yes 21 8.7 220 91.3 0.80 Cags = 7.541
No 176 10.7 1,467 89.3 (0.50-1.28) p=0.057
40-49 Yes 24 22.6 82 774 1.22
No 151 19.3 631 80.7 (0.75-1.99)
50+ Yes 9 36.0 16 64.0 1.87
No 73 232 242 76.8 (0.79-4.40)

Yearof 1982-86 Yes 20 213 74 78.7 1.02 0.98

AIDS No 68 21.0 256 79.0 (0.58-1.78) (0.74-1.31)

diagnosis Breslow-Dayl:

1987-89 Yes 26 142 157 85.8 0.98 ¥y = 0.025
No 166 14.4 985 85.6 (0.63-1.54) p=0.987
1990-92  Yes 18 10.0 162 90.0 0.96
No 201 10.4 1,731 89.6 (0.58-1.59)

continued
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Table 5.42 continued (page two of three)
Infected with syphilis
prior to AIDS diagnosis
Yes No Prevalence odds ratio®
Crude Adjusted®

Variable Category KSt No. Pct. No. Pct. (95% CI) (95% CI)
Mode Homo/bi- Yes 56 14.1 341 85.9 0.99 1.02
of
HIV sexual men No 366 142 2,210 85.3 (0.73-1.34)  (0.77-1.3 52
trans- Breslow-Day*:
mission Intravenous  Yes 1 10.0 9 90.0 1.60 Y3 =0.514

drug No 13 6.5 187 93.5 (0.19-13.60) p=0.916

abusers

Homo/bi- Yes 7 152 39 84.8 1.20

sexual men No 50 13.0 335 87.0 (0.51-2.84)

who were

also intra-

venous

drug abusers

Adult Yes 0 - 0 - -

hemophiliacs No 0 - 31 100.0

Heterosexual Yes 0 - 2 100.0 -

contact No 0 - 86 100.0

Transfusion  Yes 0 - 0 - -

or transplant No 1 1.6 62 98.41

recipients

Adults Yes 0 - 2 100.0 -0

whose HIV No 5 7.6 61 924

risk factors

were

unknown

continued
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Table 5.4.2 continued (page three of three)

Footnotes

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state who were
diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS Reporting
System. This analysis was restricted to 3,864 cohort members who were 20 years of age or older at
AIDS diagnosis and whose respective dates of syphilis diagnosis were known (see text).

T KS prevalent at the time of AIDS diagnosis.

t Prevalence odds ratio and, in parentheses, corresponding 95 percent confidence interval (CI).

§ Adjusted by the corresponding variable listed in column one.

[ Breslow-Day chi-squared (%?) test for homogeneity of odds ratios across strata of the corresponding

adjustment variable (Breslow 1980, p 142). Note that strata with a value of zero in two or more cells
do not contribute to the calculation of this statistic.
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Table 5.4.3 Association between Kaposi’s sarcoma (KS) prevalent at the time of acquired
immunodeficiency syndrome (AIDS) diagnosis and the number of syphilis episodes
that preceded the diagnosis of AIDS. Prevalence odds ratios and 95 percent
confidence intervals (CI) from separate analyses of (a) all eligible cohort members*
and (b) eligible homo/bisexual male cohort members only

KS prevalent at time of
AIDS diagnosis
Yes No Prevalence odds ratio

Number of

syphilis episodes

that preceded Crude Adjusted®

AIDS diagnosis No. Pct. No. Pct. (95% CD) (95% CI)

(a) All eligible cohort members

No syphilis 393 11.7 2,972 88.3 1.00 1.00
(reference) (reference)

One only 48 12.3 342 87.7 1.06 091
(0.77-1.46) (0.66-1.27)

Two or more 16 14.7 93 853 1.30 1.09
(0.76-2.23) (0.62-1.89)

(b) Eligible homosexual and bisexual male cohort members only

No syphilis 380 13.0 2,545 87.0 1.00 1.00
(reference) (reference)

One only 47 12.6 325 87.4 0.97 0.90
(0.70-1.34) (0.64-1.25)

Two or more 16 14.9 91 85.1 1.18 1.09

(0.69-2.03) (0.62-1.90)

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state who were
diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS Reporting
System. This analysis was restricted to 3,864 cohort members who were 20 years of age or older at
AIDS diagnosis and whose respective dates of syphilis diagnosis were known (see text).

T Prevalence odds ratio and, in parentheses, corresponding 95 percent confidence interval (CI).

1 By logistic regression, simultaneously adjusted for age at AIDS diagnosis, year of AIDS diagnosis,
and mode of HIV transmission.
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Association between Kaposi’s sarcoma (KS) prevalent at the time of acquired
immunodeficiency syndrome (AIDS) diagnosis and stage of the most recent episode
of syphilis that occurred prior to the diagnosis of AIDS. Prevalence odds ratios and
95 percent confidence intervals (CI) from separate analyses of (a) all eligible cohort
members* and (b) eligible homo/bisexual male cohort members only (page one of
two)

KS prevalent at time of
AIDS diagnosis

Stage of most Yes No Prevalence odds ratio!

recent episode of

syphilis that

occurred prior to Crude Adjusted?

AIDS diagnosis No. Pct. No. Pct. (95% CI) (95% CD)

(a) Al eligible cohort members

No syphilis 393 11.7 2,972 83.3 1.00 1.00
(reference) (reference)

Primary 10 9.9 91 90.1 0.83 0.71
(0.43-1.61) (0.36-1.39)

Secondary 22 12.9 149 87.1 1.12 0.98
0.71-1.77) (0.61-1.57)

Other 32 14.1 195 85.9 1.24 1.03
(0.84-1.83) (0.69-1.54)

(b) Eligible homosexual and bisexual male cohort members only

No syphilis 380 13.0 2,545 87.0 1.00 1.00
(reference) (reference)

Primary 9 9.1 90 90.9 0.67 0.62
(0.34-1.34) (0.31-1.26)

Secondary 22 13.5 141 86.5 1.05 0.99
(0.66-1.66) (0.62-1.58)

Other 32 14.8 185 85.2 1.16 1.05

(0.78-1.71) (0.70-1.57)

continued
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Table 5.4.4 continued (page two of two)

Footnotes

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state who were
diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS Reporting
System. This analysis was restricted to 3,864 cohort members who were 20 years of age or older at
AIDS diagnosis and whose respective dates of syphilis diagnosis were known (see text).

T Prevalence odds ratio and, in parentheses, corresponding 95 percent confidence interval (CI).

t By logistic regression, simultaneously adjusted for age at AIDS diagnosis, year of AIDS diagnosis,
and mode of HIV transmission.
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Table 5.4.5 Association between Kaposi’s sarcoma (KS) prevalent at the time of acquired
immunodeficiency syndrome (AIDS) diagnosis and time (in years) between the most
recent syphilis episode and date of AIDS diagnosis. Prevalence odds ratios and 95
percent confidence intervals (CI) from separate analyses of (a) all eligible cohort
members* and (b) eligible homo/bisexual male cohort members only

KS prevalent at time of

AIDS diagnosis
Years between Yes No Prevalence odds ratio®
ine most recent
episode of syphilis
and the diagnosis Crude Adjusted*
of AIDS No. Pct. No. Pct. (95% CI) (95% CD)
(a) All eligible cohort members
No syphilis 393 11.7 2,972 88.3 1.00 1.00
(reference) (reference)
<1 year 4 13.8 25 86.2 1.21 1.10
(0.42-3.50) (0.37-3.23)
1+ years 60 12.8 410 87.2 1.11 0.94

(0.83-1.48) (0.69-1.27)

(b) Eligible homosexual and bisexual male cohort members only

No syphilis 380 13.0 2,545 87.0 1.00 1.00
(reference) (reference)
<1 year 4 14.8 23 85.2 1.17 1.11

(0.40-3.39) (0.38-3.29)

1+ years 59 13.1 393 86.9 1.01 0.93
(0.75-1.35) (0.68-1.26)

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state who were
diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS Reporting
System. This analysis was restricted to 3,864 cohort members who were 20 years of age or older at
ATDS diagnosis and whose respective dates of syphilis diagnosis were known (see text).

1 Prevalence odds ratio and, in parentheses, corresponding 95 percent confidence interval (CI).

+ By logistic regression, simultaneously adjusted for age at AIDS diagnosis, year of AIDS diagnosis,
and mode of HIV transmission.
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Table 5.4.7 Association between Kaposi’s sarcoma (KS) that occurred after diagnosis of the
acquired immunodeficiency syndrome (AIDS) and the number of syphilis episodes that
preceded the date of last follow-up information*. Proportional hazards and 95 percent
confidence intervals (CI) from separate analyses of () all eligible cohort members' and
(b) eligible homo/bisexual male cohort members only (page one of two)

KS occurred following the
initial ATDS diagnosis

Number of

syphilis episodes Yes No Proportional hazards*

that preceded the

date of last

follow-up Crude AdjustedS

information No. Pct. No. Pct. (95% CI) (95% CI)

(a) All eligible cohort members
No syphilis 316 11.5 2,436 88.5 1.00 1.00
(reference) (reference)
One only 53 15.7 285 84.3 145 1.43

Two or more

(1.09-1.94) (1.07-1.93)

18 18.8 78 812 1.96 1.93
(1.22-3.15) (1.19-3.13)

(b) Eligible homosexual and bisexual male cohort members only

No syphilis

One only

Two or more

309 13.1 2,057 86.9 1.00 1.00
(reference) (reference)
53 16.6 266 834 1.38 1.47

(1.03-1.85) (1.10-1.98)

18 18.9 77 81.1 1.76 1.97
(1.09-2.83) (1.22-3.20)

continued
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Table 5.4.7 continued (page two of two)

Footnotes

* Date of last follow-up information was defined as the date of KS diagnosis for those cohort
members with KS, and the date of last follow-up information recorded in the HIV/AIDS
Reporting System for cohort members not known to have had KS.

+ The full study cohort included 3,899 residents of 13 counties in northwest Washington state
who were diagnosed with AIDS during the peried 1982-92 and were registered in the HIV/AIDS
Reporting System. This analysis was restricted to 3,186 cohort members who were not known to
have had KS prevalent at time of initial AIDS diagnosis, were 20 years of age or older when
diagnosed with AIDS, whose respective dates of syphilis diagnosis were known, and who had a
valid entry for date of last follow-up information recorded in HARS (see text).

1 Proportional hazards and, in parentheses, corresponding 95 percent confidence intervals (CI).

§ By Cox proportional hazards model, simultaneously adjusted for mode of HIV transmission,
age at AIDS diagnosis, and year of AIDS diagnosis.
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Table 5.4.8 Association between Kaposi’s sarcoma (KS) that occurred after diagnosis of the
acquired immunodeficiency syndrome (AIDS) and stage of the most recent episode of
syphilis that occurred prior to the date of last follow-up information*. Proportional
hazards and 95 percent confidence intervals (CI) from separate analyses of (a) all
eligible cohort members' and (b) eligible homo/bisexual male cohort members only
(page one of two)

KS occurred following the
initial AIDS diagnosis

Stage of most

recent episode of

syphilis that Yes No Proportional hazards*

occurred prior to

the date of

last follow-up Crude Adjusted?

information No. Pct. No. Pct. (95% CI) (95% CI)

(a) All eligible cohort members

No syphilis 316 115 2,436 88.5 1.00 1.00
(reference) (reference)

Primary 15 16.9 74 83.1 1.54 1.56
(0.92-2.58) (0.92-2.63)

Secondary 20 13.9 124 86.1 1.35 122
(0.86-2.11) (0.78-1.92)

Other 36 17.9 165 82.1 1.71 1.77
(1.21-241) (1.25-2.52)

(b) Eligible homosexual and bisexual male cohort members only

No syphilis 309 13.1 2,057 86.9 1.00 1.00
(reference) (reference)

Primary 15 17.4 71 82.6 1.43 1.57
(0.85-2.40) (0.93-2.66)

Secondary 20 144 119 856 1.21 124
(0.77-1.91) (0.79-1.96)

Other 36 19.1 153 80.9 1.67 1.85
(1.18-2.36) (1.30-2.64)

continued
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Table 5.4.8 continued (page two of two)

Footnotes

* Date of last follow-up information was defined as the date of KS diagnosis for those cohort
members with KS, and the date of last follow-up information recorded in the HIV/AIDS
Reporting System for cohort members not known to have had KS.

t+ The full study cohort included 3,899 residents of 13 counties in northwest Washington state
who were diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS
Reporting System. This analysis was restricted to 3,186 cohort members who were not known to
have had KS prevalent at time of initial AIDS diagnosis, were 20 years of age or older when
diagnosed with AIDS, whose respective dates of syphilis diagnosis were known, and who had a
valid entry for date of last follow-up information recorded in HARS (see text).

t Proportional hazards and, in parentheses, corresponding 95 percent confidence intervals (CI).

§ By Cox proportional hazards model, simultaneously adjusted for mode of HIV transmission,
age at AIDS diagnosis, and year of AIDS diagnosis.
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Table 5.4.9 Association between Kaposi’s sarcoma (KS) that occurred after diagnosis of the
acquired immunodeficiency syndrome (AIDS) and time (in years) between the most
recent syphilis episode and date of AIDS diagnosis. Proportional hazards and 95
percent confidence intervals (CI) from separate analyses of (a) all eligible cohort
members* and (b) eligible homo/bisexual male cohort members only (page one of two)

KS occurred following the

initial AIDS diagnosis

Years between Yes No Proportional hazards'

the most recent

episode of syphilis

and the diagnosis Crude Adjusted?

of AIDS No. Pct. No. Pct. (95% CI) (95% CI)

(a) All eligible cohort members

No syphilis 316 11.5 2,436 88.5 1.00 1.00
(reference) (reference)

<1 year and 13 23.6 42 76.4 2.29 2.51

post-AIDS (1.31-3.98) (1.44-4.38)

1+ years 58 15.3 321 84.7 1.45 1.40
(1.10-1.92) (1.05-1.86)

(b) Eligible homosexual and bisexual male cohort members only

No syphilis 309 13.1 2,057 86.9 1.00 1.00
(reference) (reference)

<1 year and 13 27.1 35 72.9 2.57 2.67

post-AIDS (1.48-4.48) (1.53-4.66)

1+ years 58 15.8 308 842 1.33 1.43
(1.01-1.76) (1.07-1.91)

continued
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Table 5.4.9 continued (page two of two)

Footnotes

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state
who were diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS
Reporting System. This analysis was restricted to 3,186 cohort members who were not known to
have had KS prevalent at time of initial AIDS diagnosis, were 20 years of age or older when
diagnosed with AIDS, whose respective dates of syphilis diagnosis were known, and who had a
valid entry for date of last follow-up information recorded in HARS (see text).

T Proportional hazards and, in parentheses, corresponding 95 percent confidence intervals (CI).

1 By Cox proportional hazards model, simultaneously adjusted for mode of HIV transmission,
age at AIDS diagnosis, and year of AIDS diagnosis.
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Table 5.5.1 Distribution of hepatitis-B infection among selected members of the study cohort* by
mode of human immunodeficiency virus (HIV) transmission, sex, age at diagnosis of
the acquired immunodeficiency syndrome (AIDS), and year of AIDS diagnosis (page
one of two)

Ever infected with hepatitis-B'
Yes No
95 percent
Odds confidence

Characteristic ~ Category No. Percent No. Percent ratio interval

Mode of Homosexual or 43 1.6 2,586 98.4 1.00 (reference)

HIV bisexual men

transmission

Intravenous 9 14 197 95.6 2.75 1.32-5.72
drug abusers

Homosexual or 9 23 378 97.7 1.43 0.69-2.96
bisexual men

who were also

intravenous

drug abusers

Adult 0 - 29 100.0 - -
hemophiliacs

Heterosexual 1 1.2 85 98.8 0.71 0.10-5.20
contact

Transfusion or 0 - 55 100.0 - -
transplant

recipients

Adults whose HIV 0 - 62 100.0 - -
risk factors were

unknown

continued
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Table 5.5.1 continued (page two of two)

Ever infected with hepatitis-B'

Yes No
95 percent
Odds confidence
Characteristic =~ Category No. Percent No. Percent ratio interval
Sex Female 1 0.7 144 99.3 1.00 (reference)
Male 61 1.8 3,248 98.2 2.70 0.37-19.65
Ageat AIDS 20-29 years 18 2.7 643 97.3 1.00 (reference)
diagnosis
30-39 years 32 1.9 1,650 98.1 0.69 0.39-1.24
40-49 years 8 1.0 806 99.0 0.36 0.15-0.82
50+ years 4 14 293 98.6 0.49 0.16-1.45
Year of 1987-89 25 1.9 1,311 98.1 1.00 (reference)
AIDS
diagnosis
1990-92 37 1.8 2,081 98.2 0.93 0.59-1.56

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state who were
diagnosed with AIDS during the period 1982-92 and who were registered in the HIV/AIDS Reporting
System. This analysis was restricted to 3,454 cohort members who were 20 years of age and older at
the time of AIDS diagnosis and were diagnosed with AIDS during the period 1987-92 (see text).

t Hepatitis-B infection known to have occurred prior to the diagnosis of Kaposi’s sarcoma (KS) in those
cohort members with KS, or prior to the date of last follow-up information as recorded in the
HIV/AIDS Reporting System in those cohort members not known to have had KS.
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Table 5.5.2 Association between Kaposi’s sarcoma (KS) prevalent at the diagnosis of acquired
immuno-deficiency syndrome (AIDS) and infection with hepatitis-B prior to AIDS
diagnosis, selected members of the study cohort* (page one of three)

Infected with hepatitis-B
prior to AIDS diagnosis
No Prevalence odds ratio®
Crude Adjusted’

Variable Category KS' No. Pct. No. Pct. (95% CI) (95% CI)

All Total Yes 7 1.9 358 98.1 1.17 -

cases

No 51 1.7 3,038 98.3 (0.53-2.59)
Sex Male Yes 7 1.9 357 98.1 1.14 1.13
No 50 1.7 2,895 98.3 (0.51-2.52) (0.51-2.52)
Breslow-Day||:
Female  Yes 0 - 1 100.0 - %241 = 0.008
No 1 0.7 143 993 p=0.929

Age at 20-29 Yes 2 31 63 96.9 132 1.17

AIDS No 14 24 582 97.6 (0.29-5.94) (0.53-2.57)

diagnosis Breslow-Day||:

30-39 Yes z 1.1 186 98.9 0.56 A3 = 10.012
No 28 1.9 1,466 98.1 . (0.13-2.38) p=0.018
40-49 Yes 1 1.1 89 98.9 1.15
No 7 1.0 717 99.0 (0.14-9.46)
50+ Yes 2 9.1 20 90.9 13.65
No 2 0.7 273 99.3 (1.83-102.07)

Yearof 1987-89 Yes 4 22 179 97.8 1.49 1.18

AIDS No 17 1.5 1,136 98.5 (0.50-4.49) (0.53-2.65)

diagnosis Breslow-Day|:

1990-92 Yes 3 1.7 179 98.3 0.94 ¥ie=r = 0.320
No 34 1.8 1,902 98.2 (0.29-3.08) p=0.572

continued
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Table 5.5.2 continued (page two of three)
Infected with hepatitis-B
prior to AIDS diagnosis
Yes No Prevalence odds ratio®
Crude Adjusted®
Variable Category KSt No. Pct. No. Pct. (95% CD (95% CI)
Mode of Homo/bi- Yes 6 1.9 311 98.1 122 1.17
HIV sexualmen No 36 1.6 2,276 984 (0.51-2.92) (0.53-2.60)
trans- Breslow-Day:*
mission Intravenous  Yes I 11.1 8 88.9 3.98 ey = 2286
drug No 6 3.1 191 96.9 (0.43-37.08) p=0.515
abusers
Homo/bi- Yes 0 - 35 100.0 -
sexualmen No 8 23 344 97.7
who were
also intra-
venous
drug
abusers
Adult Yes 0 - 0 - -
hemophiliacs No 0 - 29 100.0
Heterosexual Yes 0 - 2 100.0 -
contact No 1 1.2 83 98.8
Transfusion  Yes 0 - 0 -
or No 0 - 55 100.0
transplant
recipients
Adults Yes 0 - 2 -
whose HIV  No 0 - 60 -
risk factors
were
unknown

continued



Table 5.5.2 continued (page three of three)

Footnotes

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state who were
diagnosed with AIDS during the period 1982-92 and who were registered in the HIV/AIDS Reporting
System. This analysis was restricted to 3,454 cohort members who were 20 years of age and older at
the time of AIDS diagnosis and were diagnosed with AIDS during the period 1987-92 (see text).

T KS prevalent at the time of AIDS diagnosis.

t Prevalence odds ratio and, in parentheses, corresponding 95 percent confidence interval (CI).

§ Adjusted by the corresponding variable listed in column one.

| Breslow-Day chi-squared (%) test for homogeneity of odds ratios across strata of the adjustment

variable (Breslow 1980, p 142). Note that strata with a value of zero in two or more cells did not
contribute to the calculation of this statistic.



Table 5.5.3
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Association between Kaposi’s sarcoma (KS) prevalent at the time of acquired
immunodeficiency syndrome (AIDS) diagnosis and time (in years) between the
diagnosis of hepatitis-B and date of AIDS diagnosis. Prevalence odds ratios and 95
percent confidence intervals (CI) from separate analyses of (a) all eligible cohort
members* and (b) eligible homo/bisexual male cohort members only

KS prevalent at time of
ATDS diagnosis
Years between Yes No Prevalence odds ratios’
hepatitis-B
diagnosis
and the diagnosis Crude Adjusted®
of AIDS No. Pct. No. Pct. (95% CI) (95% CI)

No hepatitis-B

<1 year

1+ years

No hepatitis-B

<1 year

1+ years

(a) All eligible cohort members

358 10.5 3,038 89.5 1.00 1.00
(reference) (reference)
2 28.6 5 714 3.39 435

(0.66-17.56) (0.78-24.14)

5 9.8 46 90.2 0952 0.93
(0.36-2.34) (0.37-2.37)

(b) Eligible homosexual and bisexual male cohort members only

346 11.7 2,620 88.3 1.00 1.00
(reference) (reference)
2 40.0 3 60.0 5.05 5.24

(0.84-30.32) (0.84-32.54)

4 8.9 41 91.1 0.74 0.76
(0.26-2.08) (0.27-2.15)

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state who were
diagnosed with AIDS during the period 1982-92 and who were registered in the HIV/AIDS Reporting
System. This analysis was restricted to 3,454 cohort members who were 20 years of age and older at
the time of AIDS diagnosis and were diagnosed with AIDS during the period 1987-92 (see text).

+ Prevalence odds ratio and, in parentheses, corresponding 95 percent confidence interval (CI).

t By logistic regression, simultaneously adjusted for age at AIDS diagnosis, year of AIDS diagnosis,
and mode of HIV transmission.
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Table 5.5.5 Association between Kaposi’s sarcoma (KS) that occurred after diagnosis of the

acquired immunodeficiency syndrome (AIDS) and time (in years) between
hepatitis-B infection and date of AIDS diagnosis. Proportional hazards and
95 percent confidence intervals (CI) from separate analyses of (a) all eligible
cohort members* and (b) eligible homo/bisexual male cohort members only

(page one of two)

KS occurred following the

initial AIDS diagnosis
Yes No Proportional hazards'

Years between

hepatitis-B

infection Crude Adjusted®

and the diagnosis No. Pct. No. Pct. (95% CI) (95% CI)

of AIDS

(a) All eligible cohort members

No hepatitis-B 341 12.0 2,507 88.0 1.00 1.00
(reference) (reference)

<] year and 0 - 7 100.0 - -

post-AIDS

1+ years 3 6.5 43 93.5 0.63 0.58
(0.20-1.96) (0.19-1.81)

(b) Eligible homosexual and bisexual male cohort members only

No hepatitis-B 334 13.5 2,135 86.5 1.00 1.00
(reference) (reference)

<1 year and 0 - 3 100.0 - -

post-AIDS

1-4 years 3 7.3 38 92.7 0.61 0.59

(0.20-1.91) (0.19-1.83)

continued
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Table 5.5.5 continued (page two of two)

Footnotes

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state
who were diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS
Reporting System (HARS). This analysis was restricted to 2,901 cohort members who did not
have KS prevalent at the time of initial AIDS diagnosis, were 20 years of age or older when
diagnosed with AIDS, were diagnosed with AIDS during the period 1987-92, and had a valid
entry for date of last follow-up information as recorded in HARS (see text).

+ Proportional hazards and, in parentheses, corresponding 95 percent confidence intervals (CI).

1 By Cox proportional hazards model, simultaneously adjusted for mode of HIV transmission,
age at AIDS diagnosis, and year of AIDS diagnosis.
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Table 5.6.1 Distribution of hepatitis-A infections among selected members of the study cohort* by
mode of human immunodeficiency virus (HIV) transmission, sex, age at diagnosis of
the acquired immunodeficiency syndrome (AIDS), and year of AIDS diagnosis (page
one of two)

Ever infected with hepatitis-A'

Yes No

95 percent
Odds confidence
Characteristic =~ Category No. Percent No. Percent ratio interval

Mode of Homosexual or 56 2.1 2,573 97.9 1.00 (reference)
HV bisexual men
transmission
Intravenous 6 2.9 200 97.1 1.38 0.59-3.24
drug abusers

Homosexual or 16 4.1 371 959 1.98 1.13-3.49
bisexual men

who were also

intravenous

drug abusers

Adult 0 - 29 100.0 - -
hemophiliacs

Heterosexual 2 23 84 97.7 1.09 0.26-4.56
contact

Transfusion or 1 1.8 54 98.2 0.85 0.12-6.26
transpiant

recipients

Adults whose HIV 0 - 62 100.0 - -
risk factors were
unknown

continued
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Table 5.6.1 continued (page two of two)

Ever infected with hepatitis-A'

Yes No
95 percent
Odds confidence
Characteristic =~ Category No. Percent No. Percent ratio interval
Sex Female 2 14 143 98.6 1.00 (reference)
Male 79 24 3,230 97.6 1.75 0.43-7.19
Age at AIDS 20-29 years 30 45 631 95.5 1.00 (reference)
diagnosis
30-39 years 39 23 1,643 97.7 0.50 0.31-0.81
40-49 years 7 0.9 807 99.1 0.18 0.08-0.42
50+ years 5 1.7 292 98.3 0.36 0.14-0.94
Year of AIDS  1987-89 18 1.4 1,318 98.6 1.00 (reference)
diagnosis
1990-92 63 3.0 2,055 97.0 2325 1.32-3.81

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state who were
diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS Reporting
System. This analysis was restricted to 3,454 cohort members who were 20 years of age and older at
AIDS diagnosis and were diagnosed with AIDS during the period 1987-92 (see text).

T Hepatitis-A infection known to have occurred prior to the diagnosis of Kaposi’s sarcoma (KS) in those
cohort members known to have had KS, or prior to the date of last follow-up information as recorded
in the HIV/AIDS Reporting System in those cohort members not known to have had KS.
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Table 5.6.2 Association between Kaposi’s sarcoma (KS) prevalent at the diagnosis of acquired
immuno-deficiency syndrome (AIDS) and infection with hepatitis-A prior to AIDS
diagnosis, selected members of the study cohort* (page one of three)

Infected with hepatitis-A
prior to AIDS diagnosis
Yes No Prevalence odds ratio*
Crude Adjusted®
Variable  Category KS' No. Pct. No. Pct. (95% CI) (95% CI)
Allcases Total Yes 6 1.6 359 98.4 0.86 -
No 59 1.9 3,030 98.1 (0.37-2.00)
Sex Male Yes 6 1.7 358 98.3 0.85 0.85
No 57 19 2,888 98.1 (0.36-1.98) (0.36-1.98)
Breslow-Dayl|:
Female Yes 0 - 1 100.0 - ggm = 0.012
No 2 14 142 98.6 p=0.913

Ageat 20-29 Yes 2 3.1 63 96.9 0.87 0.87

AIDS No 21 35 575 96.5 (0.20-3.79) (0.37-2.03)

diagnosis Breslow-Day||:

30-39 Yes 3 1.6 185 98.4 0.85 203 =0.448
No 28 1.9 1,466 98.1 (0.26-2.82) p=0.930
40-49 Yes 1 1.1 89 98.9 1.35
No 6 0.8 718 99.2  (0.16-11.30)
50+ Yes 0 - 22 100.0 -
No 4 1.5 271 98.5

Year of 1987-89  Yes 1 0.6 182 99.4 0.63 0.97

AIDS No 10 0.9 1,143 99.1 (0.08-4.94) 0.42-2.27)

diagnosis Breslow-Day||:

1990-92  Yes 5 2.8 177 972 1.09 ¥y = 0.231
No 49 25 1,887 97.5 (0.43-2.77) p=0.631

continued
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Table 5.6.2 continued (page two of three)

Infected with hepatitis-A

prior to AIDS diagnosis
Yes No Prevalence odds ratio?
Crude Adjusted®

Variable  Category KSt No. Pct. No. Pct. (95% CI) (95% CI)
Mode of Homo/bi- Yes 6 1.9 311 98.1 1.10 0.86
HIV sexualmen No 40 1.7 2,272 98.3 (0.46-2.61) (0.37-2.02)
trans- Breslow-Dayl] :
mission  Intravenous Yes 0 - 9 100.0 - oz = 1.57

drug No 4 2.0 193 98.0 p=0.667

abusers

Homo/bi- Yes 0 - 35 100.0 -

sexualmen No 12 3.4 340 96.6

who were

also intra-

venous

drug

abusers

Adult Yes 0 - 0 - -

hemophiliacs No 0 - 29 100.0

Heterosexual Yes 0 - 2 100.0 -

contact No 2 24 82 97.6

Transfusion Yes 0 - 0 - -

or transplant No 1 1.8 54 98.2

recipients

Adults Yes 0 - 2 100.0 -

whose HIV  No 0 - 60 100.0

risk factors

were

unknown

continued
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Table 5.6.2 continued (page three of three)

Footnotes

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state who were
diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS Reporting
System. This analysis was restricted to 3,454 cohort members who were 20 years of age and older at
AIDS diagnosis and were diagnosed with AIDS during the period 1987-92 (see text).

+ KS prevalent at the time of AIDS diagnosis.

t Prevalence odds ratio and, in parentheses, corresponding 95 percent confidence interval (CI).

§ Adjusted by the corresponding variable listed in column one.

| Breslow-Day chi-squared (x?) test for homogeneity of odds ratios across strata of the adjustment

variable (Breslow 1980, p 142). Note that strata with a value of zero in two or more cells did not
contribute to the calculation of this statistic.
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Table 5.6.3 Association between Kaposi’s sarcoma (KS) prevalent at the time of acquired
immunodeficiency syndrome (AIDS) diagnosis and time (in years) between the
diagnosis of hepatitis-A and date of AIDS diagnosis. Prevalence odds ratios and 95
percent confidence intervals (CI) from separate analyses of (a) all eligible cohort
members* and (b) eligible homo/bisexual male cohort members only

KS prevalent at time of
AIDS diagnosis

Years between Yes No Prevalence odds ratios'

hepatitis-A

diagnosis

and the diagnosis Crude Adjusted®

of AIDS No. Pct. No. Pct. (95% CD) (95% CI)

(a) All eligible cohort members

No hepatitis-A 359 10.6 3,030 89.4 1.00 1.00
(reference) (reference)

<1 year 0 - 11 100.0 - -

1+ years 6 11.1 48 88.9 1.06 121
(0.45-2.48) (0.51-2.87)

(b) Eligible homosexual and bisexual male cohort members only

No hepatitis-A 346 11.7 2,612 88.3 1.00 1.00
(reference) (reference)

<1 year 0 - 11 100.0 - -

1+ years 6 12.8 41 872 1.11 1.31

(0.47-2.62) (0.55-3.13)

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state
who were diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS
Reporting System. This analysis was restricted to 3,454 cohort members who were 20 years of age
and older at AIDS diagnosis and were diagnosed with AIDS during the period 1987-92 (see text).

 Prevalence odds ratio and, in parentheses, corresponding 95 percent confidence interval (CI).

t By logistic regression, simultaneously adjusted for age at AIDS diagnosis, year of AIDS diagnosis,
and mode of HIV transmission
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Table 5.6.5
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Association between Kaposi's sarcoma (KS) that occurred after diagnosis of the
acquired immunodeficiency syndrome (AIDS) and time (in years) between
hepatitis-A infection and date of AIDS diagnosis. Proportional hazards and

95 percent confidence intervals (CI) from separate analyses of () all eligible
cohort members* and (b) eligible homo/bisexual male cohort members only
(page one of two)

KS occurred following the

initial AIDS diagnosis
Yes No Proportional hazards'

Years between

hepatitis-A

infection Crude Adjusted*

and the diagnosis No. Pct. No. Pct. (95% CD (95% CI)

of AIDS

(a) All eligible cohort members

No hepatitis-A 338 11.9 2,491 88.1 1.00 1.00
(reference) (reference)

<1 year and 1 3.8 25 96.2 0.28 0.26

post-AIDS (0.04-1.99) (0.04-1.84)

1+ years 5 109 41 89.1 1.08 1.06
(0.45-2.61) (0.44-2.58)

(b) Eligible homosexual and bisexual male cohort members only

No hepatitis-A 331 13.5 2,119 86.5 1.00 1.00
(reference) (reference)

<] year and 1 42 23 95.8 0.28 0.26

post-AIDS (0.04-1.97) (0.04-1.84)

1+ years 5 12.8 34 87.2 I.11 1.06

(0.45-2.68) (0.44-2.58)

continued
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Table 5.6.5 continued (page two of two)

Footnotes

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state
who were diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS
Reporting System (HARS). This analysis was restricted to 2,901 cohort members who did not
have KS prevalent at the time of AIDS diagnosis, were 20 years of age or older when diagnosed
with AIDS, were diagnosed with AIDS during the period 1987-92, and had a valid entry for
date of last follow-up information recorded in HARS (see text).

+ Proportional hazards and, in parentheses, corresponding 95 percent confidence intervals (CI).

By Cox proportional hazards model, simultaneously adjusted for mode of HIV transmission,
age at AIDS diagnosis, and year of AIDS diagnosis.
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Table 5.7.1 Distribution of shigella infections among selected members of the study cohort* by
mode of human immunodeficiency virus (HIV) transmission, sex, age at diagnosis of
the acquired immunodeficiency syndrome (AIDS), and year of AIDS diagnosis (page
one of two)

Ever infected with shigella’
Yes
95 percent
Odds confidence

Characteristic =~ Category No. Percent No. Percent ratio interval

Mode of Homosexual or 148 5.0 2,832 950 1.00 (reference)

HIV bisexual men

transmission

Intravenous 1 0.5 209 99.5 0.09 0.01-0.66
drug abusers

Homosexual or 24 55 409 94.5 1.12 0.72-1.75
bisexual men

who were also

intravenous

drug abusers

Adult 0 - 31 100.0 -0 -
hemophiliacs

Heterosexual 0 - 88 100.0 -0 -
contact

Transfusion or 0 - 63 100.0 -0 -
transplant

recipients

Adults whose HIV 0 - 68 100.0 -0 -
risk factors were

unknown

continued
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Table 5.7.1 continued (page two of two)
Ever infected with shigellat
Yes
95 percent
Odds confidence
Characteristic =~ Category No Percent No. Percent ratio interval
Sex Female 0 - 151 100.0 1.00 (reference)
Male 173 4.7 3,549 95.3 0 -
Age at AIDS  20-29 years 24 32 728 96.8 1.00 (reference)
diagnosis
30-39 years 91 4.8 1,797 952 1.54 0.97-2.43
40-49 years 46 52 846 94.8 1.65 1.00-2.73
50+ years 12 35 329 96.5 1.11 0.55-2.24
Year of 1982-86 35 84 384 91.6 1.00 (reference)
AIDS
diagnosis
1987-89 66 4.9 1,270 95.1 0.57 0.37-0.87
1990-92 72 34 2,046 96.6 0.39 0.25-0.59

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state who were
diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS Reporting
System. This analysis was restricted to 3,873 cohort members who were 20 years of age and older at
the time of AIDS diagnosis (see text).

t Shigella infection known to have occurred prior to the diagnosis of Kaposi’s sarcoma (KS) in those
cohort members with KS, or prior to the date of last follow-up information as recorded in the
HIV/AIDS Reporting System for those cohort members not known to have had KS.
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Table 5.7.2 Association between Kaposi’s sarcoma (KS) prevalent at the diagnosis of acquired
immuno-deficiency syndrome (AIDS) and infection with shigella prior to AIDS
diagnosis, selected members of the study cobort* (page one of two)

Infected with shigella
prior to AIDS diagnosis
Yes No Prevalence odds ratio®
Crude Adjusted?
Variable Category KS! No. Pct. No. Pct. (95% CI) (95% CI)
All cases  Total Yes 22 4.8 438 95.2 1.26 -
No 131 3.8 3,282 96.2 (0.79-2.00)
Sex Male Yes 22 4.8 437 95.2 1.20 Not
No 131 4.0 3,132 96.0 (0.76-1.91) calculated
Female  Yes 0 - 1 100.0 -
No 0 - 150 100.0

Age at 20-29 Yes 1 12 84 98.8 0.48 1.23

AIDS No 16 24 651 97.6 (0.06-3.70) (0.78-1.96)

diagnosis Breslow-Daylj:

30-39  Yes 14 5.8 228 94.2 1.45 ey = 1.251
No 67 4.1 1,579 95.9 (0.80-2.62) p=0.741
40-49 Yes 6 5.6 101 944 1.11
No 40 5.1 745 94.9 (0.46-2.68)
50+ Yes 1 39 25 96.1 1.54
No 8 25 307 97.5 (0.19-12.77)

Year of 1982-86 Yes 9 9.5 86 90.5 1.37 1.09

AIDS No 23 7.1 301 92.9 (0.61-3.07) (0.68-1.76)

diagnosis Breslow-Day|:

1987-80 Yes 8 44 175 95.6 1.05 Yagmr = 0.515
No 48 4.2 1,105 95.8 (0.49-2.26) p=0.773
1987-92 Yes 5 2.8 177 972 0.88
No 60 3.1 1,876 96.9 (0.35-2.23)

continued
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Table 5.7.2 continued (page two of two)

Infected with shigella
prior to AIDS diagnosis

Yes No Prevalence odds ratio*

Crude Adjusted®
Variable  Category Kst No. Pct. No. Pct. (95% CD) (95% CI)

Mode of  Homo/bi- Yes 22 4.9 424 95.1 1.13 Not
HIV sexual men No 130 44 2,837 95.6 (0.71-1.80) calculated
trans-
mission Other Yes 0 - 14 100.0 -0

No 1 0.2 445 99.8

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state who were
diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS Reporting
System. This analysis was restricted to 3,873 cohort members who were 20 years of age and older at
the time of AIDS diagnosis (see text).

t KS prevalent at the time of AIDS diagnosis.

t Prevalence odds ratio and, in parentheses, corresponding 95 percent confidence interval (CI).

§ Adjusted by the corresponding variable listed in column one.

| Breslow-Day chi-squared (% test for homogeneity of odds ratios across strata of the corresponding

adjustment variable (Breslow 1980, p 142). Note that strata with a value of zero in two or more cells
did not contribute to the calculation of this statistic.
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Table 5.7.3 Association between Kaposi’s sarcoma (KS) prevalent at the time of acquired
immunodeficiency syndrome (AIDS) diagnosis and the number of shigella
episodes that preceded the diagnosis of AIDS. Prevalence odds ratios and
95 percent confidence intervals (CI) from separate analyses of (a) all eligible
cohort members* and (b) eligible homo/bisexual male cohort members only

KS prevalent at time of
AIDS diagnosis
Number of Yes No Prevalence odds ratios!
shigella
episodes
that preceded Crude Adjusted?
AIDS diagnosis No. Pct. No. Pct. (95% CI) (95% CI)
(a) All eligible cohort members
No shigella 438 11.8 3,282 88.2 1.00 1.00
(reference) (reference)
One only 19 134 123 86.6 1.16 0.91
(0.71-1.90) (0.55-1.50)
Two or more 3 273 8 72.7 2.81 2.06
(0.74-10.63) (0.53-8.11)
(b) Eligible homosexual and bisexual male cohort members only
No shigella 424 13.0 2,837 87.0 1.00 1.00
(reference) (reference)
One only 19 135 122 86.5 1.04 091
(0.64-1.71) (0.55-1.51)
Two or more 3 273 8 72.7 251 2.00

(0.66-9.49) (0.51-7.89)

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state who were
diagnosed with AIDS during the period 1982-92 and who were registered in the HIV/AIDS Reporting
System. This analysis was restricted to 3,873 cohort members who were 20 years of age and older at
the time of AIDS diagnosis (see text).

+ Prevalence odds ratio and, in parentheses, corresponding 95 percent confidence interval (CI).

t By logistic regression, simultaneously adjusted for age at AIDS diagnosis, year of AIDS diagnosis,
and mode of HIV transmission.



296

Table 5.7.4 Association between Kaposi's sarcoma (KS) prevalent at the time of acquired
immunodeficiency syndrome (AIDS) diagnosis and time (in years) between the
the most recent shigella episode and date of AIDS diagnosis. Prevalence odds ratios
and 95 percent confidence intervals (CI) from separate analyses of (a) all eligible
cohort members* and (b) eligible homo/bisexual male cohort members only

KS prevalent at time of
AIDS diagnosis
Years between Yes No Prevalence odds ratios’
the most recent
episode of shigella
and the diagnosis Crude Adjusted®
of AIDS No. Pct. No. Pct. (95% CI) (95% CI)
(a) All eligible cohort members
No Shigella 438 11.8 328 882 1.00 1.00
(reference) (reference)
<1 year 2 10.5 17 89.5 0.88 0.60
(0.20-3.83) (0.14-2.65)
1+ years 20 14.9 114 85.1 1.32 1.05

(0.81-2.14) (0.64-1.72)

(b) Eligible homosexual and bisexual male cohort members only

No shigella 424 13.0 2,837 87.0 1.00 1.00
(reference) (reference)
<1 year 2 10.5 17 89.5 0.79 0.61

(0.18-3.42) (0.14-2.70)

1+ years 20 15.0 113 85.0 1.18 1.05
(0.73-1.93) (0.64-1.72)

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state
who were diagnosed with AIDS during the period 1982-92 and who were registered in the
HIV/AIDS Reporting System. This analysis was restricted to 3,873 cohort members who were
20 years of age and older at the time of AIDS diagnosis (see text).

t Prevalence odds ratio and, in parentheses, corresponding 95 percent confidence interval (CI).

1 By logistic regression, simultaneously adjusted for age at AIDS diagnosis, year of AIDS diagnosis,
and mode of HIV transmission.
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Table 5.7.6 Association between Kaposi’s sarcoma (KS) that occurred after diagnosis of
the acquired immunodeficiency syndrome (AIDS) and the number of shigella
episodes that preceded the date of last follow-up information*. Proportional hazards
and 95 percent confidence intervals (CI) from separate analyses of (a) all eligible
cohort members' and (b) eligible homo/bisexual male cohort members only
(page orie of two)
KS occurred following the
initial ATDS diagnosis
Number of
shigella episodes Yes No Proportional hazards?
that preceded the
date of last
follow-up Crude Adjusted’
information No. Pct. No. Pct. (95% CI) (95% CI)
(a) All eligible cohort members
No shigella 364 119 2,683 88.1 1.00 1.00
(reference) (reference)
One only 22 16.4 112 83.6 1.46 132

Two or more

(0.95-2.25) (0.85-2.02)

1 10.0 9 90.0 0.67 0.60
(0.09-4.79) (0.09-4.30)

(b) Eligible homosexual and bisexual male cohort members only

No shigella

One only

Two or more

357 13.5 2,285 86.5 1.00 1.00
(reference) (reference)
22 16.5 111 83.5 1.31 1.33

(0.85-2.01) (0.86-2.04)

1 10.0 9 90.0 0.59 0.62
(0.08-4.21) (0.09-4.39)

continued
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Table 5.7.6 continued (page two of two)

Footnotes

* Date of last follow-up information was defined as the date of KS diagnosis for those cohort
members with KS, and the date of last follow-up information recorded in the HIV/AIDS
Reporting System for cohort members without KS.

+ The study cohort included 3,899 residents of 13 counties in northwest Washington state who
were diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS
Reporting System (HARS). This analysis was restricted to 3,191 cohort members who did not
have KS prevalent at initial AIDS diagnosis, were 20 years of age or older when diagnosed with
AIDS, and had a valid entry for date of last follow-up information recorded in HARS (see text).

{ Proportional hazards and, in parentheses, corresponding 95 percent confiderce intervals (CI).

§ By Cox proportional hazards model, simultaneously adjusted for mode of HIV transmission,
age at AIDS diagnosis, and year of AIDS diagnosis.
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Table 5.7.7 Association between Kaposi’s sarcoma (KS) that occurred after diagnosis of the
acquired immunodeficiency syndrome (AIDS) and time (in years) between the
most recent shigella episode and date of AIDS diagnosis. Proportional hazards
and 95 percent confidence intervals (CI) from separate analyses of (a) all eligible
cohort members* and (b) eligible homo/bisexual male cohort members only
(page one of two)

KS occurred following the
initial AIDS diagnosis

Years between Yes No Proportional hazards*

the most recent

episode of shigella

and the diagnosis Crude Adjusted?

of AIDS No. Pct. No. Pct. (95% CI) (95% CI)

(a) All eligible cohort members

No shigella 364 11.9 2,683 88.1 1.00 1.00
(reference) (reference)

<} year and 3 8.8 31 91.2 0.81 0.71

post-AIDS (0.26-2.51) (0.23-2.23)

1+ years 20 182 90 81.8 1.56 1.41

(0.99-2.45) (0.90-2.22)

(b) Eligible homosexual and bisexual male cohort members only

No shigella 357 13.5 2,285 86.5 1.00 1.00

(reference) (reference)
<1 year and 3 8.8 31 91.2 0.71 0.74
post-AIDS (0.23-2.21) (0.24-2.31)
1+ years 20 18.3 89 81.7 1.40 1.42

(0.89-2.20) (0.90-2.22)

continued
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Table 5.7.7 continued (page two of two)

Footnotes

* The study cohort included 3,899 residents of 13 counties in northwest Washington state who
were diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS
Reporting System (HARS). This analysis was restricted to 3,191 cohort members who did not
have KS prevalent at initial AIDS diagnosis, were 20 years of age or older when diagnosed with
AIDS, and had a valid entry for date of last follow-up information recorded in HARS (see text).

t Proportional hazards and, in parentheses, corresponding 95 percent confidence intervals (CI).

t By Cox proportional hazards model, simultaneously adjusted for mode of HIV transmission,
age at AIDS diagnosis, and year of AIDS diagnosis.



Table 5.8.1
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Distribution of salmonella infection among selected members of the study cohort* by
mode of human immunodeficiency virus (HIV) transmission, sex, age at diagnosis of the
acquired immunodeficiency syndrome (AIDS), and year of AIDS diagnosis (page one of two)

Characteristic

Ever infected with salmonella’

Yes

No

Category No.

Percent

No.

Percent

QOdds
ratio

95 percent
confidence
interval

Mode of HIV
transmission

Homosexual or 18
bisexual men

Intravenous 5
drug abusers

Homosexual or 5
bisexual men

who were also
intravenous

drug abusers

Adult 0
hemophiliacs

Heterosexual 2
contact

Transfusion or 1
transplant
recipients

Adults whose 0
HIV

risk factors were
unknown

0.6

2.4

1.2

23

1.6

2,962

205

428

31

86

62

68

99.4

97.6

98.8

100.0

97.7

98.4

100.0

1.00

4.01

1.92

3.83

2.65

(reference)

1.48-10.92

0.71-5.21

0.87-16.75

0.35-20.20

continued
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Table 5.8.1 continued (page two of two)
Ever infected with salmonella'
Yes No
95 percent
Odds confidence
Characteristic  Category No. Percent No. Percent ratio interval
Sex Female 2 1.3 149 98.7 1.00 (reference)
Male 29 0.8 3,693 992 0.59 0.14-2.48
Ageat AIDS  20-29 years 8 1.1 744 98.9 1.00 (reference)
diagnosis
30-39 years 14 0.7 1,874 99.3 0.70 0.29-1.66
40-49 years 6 0.7 886 993 0.63 0.22-1.82
50+ years 3 0.9 338 99.1 0.83 0.22-3.13
Year of AIDS 1982-86 3 0.7 416 99.3 1.00 (reference)
diagnosis
1987-89 14 1.1 1,322 98.9 1.47 0.42-5.14
1990-92 14 0.7 2,104 99.3 0.92 0.26-3.23

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state who were
diagnosed with ATDS during the period 1982-92 and were registered in the HIV/AIDS Reporting
System. This analysis was restricted to 3,873 cohort members who were 20 years of age and older at
the time of AIDS diagnosis (see text).

+ Salmonella infection known to have occurred prior to the diagnosis of Kaposi’s sarcoma (KS) in those
cohort members with KS, or prior to the date of last follow-up information as recorded in the
HIV/AIDS Reporting System for those cohort members not known to have had KS.
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Table 5.8.2 Association between Kaposi’s sarcoma (KS) prevalent at the diagnosis of acquired
immunodeficiency syndrome (AIDS) and infection with salmonella prior to AIDS
diagnosis, selected members of the study cohort*

Infected with salmonella prior to AIDS diagnosis

Yes No
Prevalence

Ks' No. Pct. No. Pct. odds ratio®

(a) Analysis conducted under assumption AS
Yes 0 - 460 100.0 -
No 12 03 3,401 99.7

(a) Analysis conducted under assumption BS
Yes 2 04 458 99.6 0.99
No 15 04 3,398 99.6 (0.23-4.34)

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state who were
diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS Reporting
System. This analysis was restricted to 3,873 cohort members who were 20 years of age or older at the
time of AIDS diagnosis (see text).

t KS prevalent at the time of AIDS diagnosis.
t Crude prevalence odds ratio and, in parentheses, corresponding 95 percent confidence interval

§ In this analysis, the date of salmonella infection was unknown for five cohort members, but was
registered in the Washington State Communicable Disease Registry during the same calendar year as
the date of AIDS diagnosis in each of these individuals. Therefore, it was not possible to determine if
salmonella infection occurred before or after AIDS diagnosis. Under assumption A, none of these five
cohort members were considered to have been infected with salmonella prior to AIDS diagnosis.
Under assumption B, all five were considered to have been infected with salmonella prior to AIDS
diagnosis (see text).
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Table 5.8.4 Association between Kaposi’s sarcoma (KS) that occurred after diagnosis of the
acquired immunodeficiency syndrome (AIDS) and time (in years) between the
most recent salmonella episode and date of AIDS diagnosis. Proportional hazards
and 95 percent confidence intervals (CI) from separate analyses of (2) all eligible
cohort members* and (b) eligible homo/bisexual male cohort members only
(page one of two)

KS occurred following the
initial AIDS diagnosis

Years between Yes No Proportional hazards!

the most recent

episode of

salmonella Crude Adjusted*

and the diagnosis No. Pct. No. Pct. (95% CI) (95% CI)

of AIDS

(a) All eligible cohort members
No salmonella 383 12.1 2,777 87.9 1.00 1.00
(reference) (reference)

<] year and 3 13.6 19 86.4 1.86 220

post-AIDS (0.60-5.79) (0.70-6.87)

1+ years 1 11.1 8 88.9 0.89 1.06

(0.13-6.35) (0.15-7.54)
(b) Eligible homosexual and bisexual male cohort members only
No salmonella 376 13.6 2,386 86.4 1.00 1.00
(reference) (reference)

<] year and 3 18.7 13 81.3 2.55 2.33

post-AIDS (0.82-7.94) (0.75-7.29)

I+ years 1 143 6 85.7 1.09 1.18

(0.15-7.78) (0.17-8.45)

continued
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Table 5.8.4 continued (page two of two)

Footnotes

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state
who were diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS
Reporting System. This analysis was restricted to 3,191 cohort members who first developed
KS following their initial AIDS diagnosis and were 20 years of age or older when diagnosed
with AIDS (see text).

T Proportional hazards and, in parentheses, corresponding 95 percent confidence intervals (CI).

t By Cox proportional hazards model, simultaneously adjusted for mode of HIV transmission,
age at AIDS diagnosis, and year of AIDS diagnosis.
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Table 5.9.1 Distribution of giardia infections among selected members of the study cohort* by
mode of human immunodeficiency virus (HIV) transmission, sex, age at diagnosis of
the acquired immunodeficiency syndrome (AIDS), and year of AIDS diagnosis (page
one of two)

Ever infected with giardia®

Yes No

95 percent
Odds confidence
Characteristic  Category No. Percent No. Percent ratio interval

Mode of HIV Homosexual or 21 1.3 1,571 98.7 1.00 (reference)
transmission  bisexual men

Intravenous 1 0.7 143 99.3 0.52 0.07-3.92
drug abusers

Homosexual or 3 1.3 229 98.7 0.98 0.29-3.31
bisexual men

who were also

intravenous

drug abusers

Adult 0 - 12 100.0 - -
hemophiliacs

Heterosexual 0 - 62 100.0 - -
contact

Transfusion or 0 - 28 100.0 - -
transplant
recipients

Adults whose 0 - 48 100.0 - -
HIV

risk factors were

unknown

continued
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Table 5.9.1 continued (page two of two)
Ever infected with giardia'
Yes No
95 percent
Qdds confidence
Characteristic  Category No. Percent No. Percent ratio interval
Sex Female 0 - 102 100.0 1.00 (reference)
Male 25 1.2 1,991 98.8 - -
Ageat AIDS  20-29 years 9 2.3 390 97.7 1.00 (reference)
diagnosis
30-39 years 13 1.3 1,019 98.7 0.55 0.23-1.30
40-49 years 3 0.6 514 99.4 0.25 0.07-0.94
50+ years 0 - 170 100.0 - -

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state who were
diagnosed with AIDS during the period 1982-92 and were registered in the HTIV/AIDS Reporting
System. This analysis was restricted to 2,118 cohort members who were 20 years of age and older at
AIDS diagnosis and were diagnosed with AIDS during the period 1990-92 (see text).

+ Giardia infection known to have occurred prior to the diagnosis of Kaposi’s sarcoma (KS) in those
cohort members with KS, or prior to the date of last follow-up information as recorded in the
HIV/AIDS Reporting System for those cohort members not known to have had KS.
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Table 5.9.2 Association between Kaposi’s sarcoma (KS) prevalent at the diagnosis
of acquired immunodeficiency syndrome (AIDS) and infection with
giardia prior to AIDS diagnosis, selected members of the study cohort*

Infected with giardia prior to AIDS diagnosis

Yes No
Prevalence

Ks! No. Pct. No. Pct. odds ratio?

(a) Analysis conducted under assumption AS
Yes 0 - 182 100.0 -
No 6 0.3 1,930 99.7

(a) Analysis conducted under assumption BS
Yes 1 0.6 181 994 0.89
No 12 0.6 1,924 99.4 (0.12-6.85)

* The full study cohort included 3,899 residents of 13 counties in northwest Washington
state who were diagnosed with AIDS during the period 1982-92 and were registered
in the HIV/AIDS Reporting System. This analysis was restricted to 2,118 cohort
members who were 20 years of age or older at the time of AIDS diagnosis and were
diagnosed with AIDS during the period 1990-92 (see text).

t KS prevalent at the time of AIDS diagnosis.

1 Crude prevalence odds ratio and, in parentheses, corresponding 95 percent
confidence interval

§ In this analysis, the date of giardia infection was unknown for seven cohort members, but
was registered in the Washington State Communicable Disease Registry during the same
calendar year as the date of AIDS diagnosis in each of these individuals. Therefore,
it was not possible to determine if giardia infection occurred before or after AIDS
diagnosis. Under assumption A, none of these seven cohort members were considered
to have been infected with giardia prior to AIDS diagnosis. Under assumption B, all
seven were considered to have been infected with giardia prior to AIDS diagnosis (see text).
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Table 5.10.1 Distribution of campylobacter infections among selected members of the study cohort*
by mode of human immunodeficiency virus (HIV) transmission, sex, age at diagnosis
of the acquired immunodeficiency syndrome (AIDS), and year of AIDS diagnosis
(page one of two)

Ever infected with campylobacter!

Yes No

95 percent
Odds confidence

Characteristic =~ Category No. Percent No. Percent ratio interval

Mode of HIV  Homosexual or 21 0.8 2,608 992 1.00 (reference)
transmission bisexual men

Intravenous 0 - 206 100.0 - -
drug abusers

Homosexual or 0 - 387 100.0 - -
bisexual men

who were also

intravenous

drug abusers

Adult 0 - 29 100.0 - -
hemophiliacs

Heterosexual 0 - 86 100.0 - -
contact

Transfusion or 0 - 55 100.0 - -
transplant
recipients

Adults whose 0 - 62 100.0 - -
HIV

risk factors were

unknown

continued
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Table 5.10.1 continued (page two of two)
Ever infected with campylobacter!
Yes
95 percent
Odds confidence
Characteristic =~ Category No Percent No. Percent ratio interval
Sex Female 0 - 145 100.0 1.00 (reference)
Male 21 0.6 3,288 99.4 - -
Ageat AIDS  20-29 years 5 0.8 656 99.2 1.00 (reference)
diagnosis
30-39 years 10 0.6 1,672 99.4 0.79 0.27-2.30
40-49 years 4 0.5 810 99.5 0.65 0.17-2.42
50+ years 2 0.7 295 99.3 0.89 0.17-4.61
Year of AIDS 1987-89 7 0.5 1,329 99.5 1.00 (reference)
diagnosis
1990-92 14 0.7 2,104 99.3 1.26 0.51-3.14

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state who were
diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS Reporting
System. This analysis was restricted to 3,454 cohort members who were 20 years of age or older at

AIDS diagnosis and were diagnosed with AIDS during the period 1987-92 (see text).

+ Campylobacter infection known to have occurred prior to the diagnosis of Kaposi’s sarcoma (KS) in
those cohort members with KS, or prior to the date of last follow-up information as recorded in the
HIV/AIDS Reporting System for those cohort members not known to have had KS.
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Table 5.10.2 Association between Kaposi’s sarcoma (KS) prevalent at the diagnosis
of acquired immunodeficiency syndrome (AIDS) and infection with
campylobacter prior to AIDS diagnosis, selected members of the study cohort*

Infected with campylobacter prior to AIDS diagnosis

Yes No
Prevalence
Ks! No. Pct. No. Pct. odds ratio?
(a) Analysis conducted under assumption AS
Yes 1 03 364 99.7 1.70
No 5 02 3,084 99.8 (0.20-14.54)
(b) Analysis conducted under assumption BS
Yes 2 0.6 363 994 243
No 7 02 3,082 99.8 (0.50-11.72)

* The full study cohort included 3,899 residents of 13 counties in northwest Washington
state who were diagnosed with AIDS during the period 1982-92 and were registered
in the HIV/AIDS Reporting System. This analysis was restricted to 3,454 cohort
members who were 20 years of age or older at the time of AIDS diagnosis and were
diagnosed with AIDS during the period 1987-92 (see text).

t KS prevalent at the time of AIDS diagnosis.

f Crude prevalence odds ratio and, in parentheses, corresponding 95 percent
confidence interval

§ In this analysis, the date of campylobacter infection was unknown in three cohort members,
but this infection was registered in the Washington State Communicable Disease Registry
during the same calendar year as the date of AIDS diagnosis in each of these individuals.
Therefore, it was not possible to determine if campylobacter infection occurred before or
after AIDS diagnosis. Under assumption A, none of these three cohort members were
considered to have been infected with campylobacter prior to AIDS diagnosis. Under
assumption B, all three were considered to have been infected with campylobacter prior
to AIDS diagnosis (see text).
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Table 5.10.4 Association between Kaposi’s sarcoma (KS) that occurred after diagnosis of the
acquired immunodeficiency syndrome (AIDS) and time (in years) between
campylobacter infection and date of ATDS diagnosis. Proportional hazards and
95 percent confidence intervals (CI) from separate analyses of (a) all eligible
cohort members* and (b) eligible homo/bisexual male cohort members only

(page one of two)

KS occuired following the

initial AIDS diagnosis
Yes No Proportional hazards!
Years between
campylobacter
infection Crude Adjusted*
and the diagnosis No. Pct. No. Pct. (95% CI) (95% CI)
of AIDS
(a) All eligible cohort members
No campylobacter 341 11.8 2,541 88.2 1.00 1.00
(reference) (reference)
<1 year and 2 133 13 86.7 2.10 1.88
post-AIDS (0.52-8.45) (0.47-7.60)
1+ years 1 250 3 75.0 2.64 2.22
(0.37-18.79) (0.31-15.85)

(b) Eligible homosexual and bisexual male cohort members only

No campylobacter

<] year and
post-AIDS

1+ years

334 134 2,160 86.6 1.00
(reference)
2 13.3 13 86.7 1.86
(0.46-7.47)
1 25.0 3 75.0 2.34
(0.33-16.63)

1.00
(reference)

1.83
(0.45-7.41)

2.13

(0.30-15.23)

continued
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Table 5.10.4 continued (page two of two)

Footnotes

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state
who were dizgnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS
Reporting System (HARS). This analysis was restricted to 2,901 cohort members who did not
have KS prevalent at the time of initial AIDS diagnosis, were 20 years of age or older when
diagnosed with AIDS, were diagnosed with AIDS during the period 1987-92, and had a valid
entry for date of last follow-up information recorded in HARS (see text).

t Proporzonal hazards and, in parentheses, corresponding 95 percent confidence intervals (CI).

t By Cox proportional hazards model, simultaneously adjusted for mode of HIV transmission,
age at AIDS diagnosis, and year of AIDS diagnosis.
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Table 5.11.1 Distribution of entamoeba infections among selected members of the study cohort* by
mode of human immunodeficiency virus (HIV) transmission, sex, age at diagnosis of
the acquired immunodeficiency syndrome (AIDS), and year of AIDS diagnosis (page
one of two)

Ever infected with entamoeba’
Yes No
95 percent
QOdds confidence

Characteristic =~ Category No. Percent No. Percent  ratio interval

Mode of HIV Homosexual or 16 0.6 2,613 994 1.00 (reference)

transmission bisexual men
Intravenous 0 - 206 100.0 - -
drug abusers
Homosexual or 1 0.3 386 99.7 0.42 0.06-3.20
bisexual men
who were also
intravenous
drug abusers
Adult 0 - 29 100.0 - -
hemophiliacs
Heterosexual 0 - 86 100.0 - -
contact
Transfusion or 0 - 55 100.0 - -
transplant
recipients
Adults whose 0 - 62 100.0 - -
HIV
risk factors
were
unknown

continued
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Table 5.11.1 continued (page two of two)
Ever infected with entamoeba’
Yes No
95 percent
Odds confidence
Characteristic = Category No. Percent No. Percent ratio interval
Sex Female 0 - 145 100.0 1.00 (reference)
Male 17 0.5 3,292 99.5 - -
Age at AIDS 20-29 years 2 0.3 659 99.7 1.00 (reference)
diagnosis
30-39 years 10 0.6 1,672 99.4 1.97 0.43-9.02
40-49 years 5 0.6 809 99.4 2.04 0.39-10.53
50+ years 0 - 297 100.0 - -
Year of AIDS 1987-89 10 0.8 1,326 99.2 1.00 (reference)
diagnosis
1990-92 7 0.3 2,111 99.7 0.44 0.17-1.16

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state who were
diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS Reporting
System. This analysis was restricted to 3,454 cohort members who were 20 years of age and older
when diagnosed with AIDS and were diagnosed with AIDS during the period 1987-92 (see text).

1 Entamoeba infection known to have occurred prior to the diagnosis of Kaposi’s sarcoma (KS) in those
cohort members with KS, or prior to the date of last follow-up information as recorded in the
HIV/AIDS Reporting System for those cohort members not known to have had KS.
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Table 5.11.2 Association between Kaposi’s sarcoma (KS) prevalent at the diagnosis
of acquired immunodeficiency syndrome (AIDS) and infection with
entamoeba prior to AIDS diagnosis, selected members of the study cohort*

Infected with entamoeba prior to AIDS diagnosis

Yes No
KS?* No. Pct. No. Pct.
Yes 0 - 460 100.0
No 9 0.3 3,404 99.7

* The full study cohort included 3,899 residents of 13 counties in northwest Washington
state who were diagnosed with AIDS during the period 1982-92 and were registered in
the HIV/AIDS Reporting System. This analysis was restricted to 3,454 cohort members
who were 20 years of age or older at AIDS diagnosis and were diagnosed with AIDS
during the period 1987-92 (see text).

+ KS prevalent at the time of AIDS diagnosis.
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Table 5.12.1 Distribution of enteric infections* among selected members of the study cohort' by
mode of human immunodeficiency virus (HIV) transmission, sex, age at diagnosis of
. the acquired immunodeficiency syndrome (AIDS), and year of AIDS diagnosis (page
one of two)
Ever infected with
selected enteric agents®
Yes No
95 percent
Odds confidence
Characteristic  Category No. Percent No. Percent  ratio interval
Mode of HIV  Homosexual or 236 9.0 2,393 91.0 1.00 (reference)
transmission  bisexual men
Intravenous 12 5.8 194 94.2 0.63 0.35-1.14
drug abusers
Homosexual or 43 11.1 344 88.9 1.27 0.90-1.79
bisexual men
who were also
intravenous
drug abusers
Adult 0 - 29 100.0 - -
hemophiliacs
Heterosexual 4 4.7 82 953 0.50 0.18-1.36
contact
Transfusion or 2 3.6 53 96.4 0.38 0.09-1.58
transplant
recipients
Adults whose 0 - 62 100.0 - -
HIV
risk factors were
unknown

continued
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Table 5.12.1 continued (page two of two)

Ever infected with
selected enteric agents'

Yes No
95 percent
Odds confidence
Characteristic = Category No. Percent No. Percent ratio interval
Sex Female 4 2.8 141 97.2 1.00 (reference)
Male 293 89 3,016 91.1 3.42 1.26-9.32
Age at AIDS  20-29 years 73 11.0 588 89.0 1.00 (reference)
diagnosis
30-39 years 151 9.0 1,531 91.0 0.79 0.59-1.07
40-49 years 57 7.0 757 93.0 0.61 0.42-0.87
50+ years 16 54 281 94.6 0.46 0.26-0.80
Year of AIDS 1987-89 180 8.5 1,938 91.5 1.00 (reference)
diagnosis
1990-92 117 8.8 1,219 91.2 0.97 0.76-1.24

* Enteric agents included any of the following pathogens for which surveillance data were available from
the Washington State Communicable Disease Registry: salmonella spp., shigella spp., hepatitis-A
virus, entamoeba histolytica, campylobacter spp., and giardia spp.. This analysis was based on
infections that occurred prior to the date of KS diagnosis in those cohort members who had XS, or
prior to the date of last follow-up information as recorded in the HIV/AIDS Reporting System for those
cohort members not known to have had KS (see text).

+ The full study cohort included 3,899 residents of 13 counties in northwest Washington state who were
diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS Reporting
System. This analysis was restricted to 3,454 cohort members who were 20 years of age or older at
AIDS diagnosis and were diagnosed with AIDS during the period 1987-92 (see text).
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Table 5.12.2 Association between Kaposi’s sarcoma (KS) prevalent at the diagnosis of acquired
immuno-deficiency syndrome (AIDS) and infection with selected enteric agents* prior
to AIDS diagnosis, selected members of the study cohort} (page one of three)

Infected with
selected enteric agents*
prior to AIDS diagnosis
Yes No Prevalence odds ratio®
Crude Adjusted!
Variable Category KS* No. Pct. No. Pct. (95% CI) (95% CI)
Allcases Total Yes 20 5.5 345 94.5 0.88 -
No 191 6.2 2,898 93.8 (0.55-1.41)
Sex Male Yes 20 5.5 344 94.5 0.85 0.85
No 188 6.4 2,757 93.6 (0.53-1.37) (0.53-1.37)
Breslow-Dayf{:
Female Yes 0 - 1 100.0 - g =0.018
No 3 2.1 141 979 p=0.893

Age at 20-29 Yes 3 4.6 62 954 0.71 0.87

AIDS No 38 6.4 558 93.6 (0.21-2.37) (0.54-1.39)

diagnosis Breslow-Day¥:

30-39 Yes 12 6.4 176 93.6 0.97 Y=y = 0.515
No 98 6.6 1,396 934 (0.52-1.81) p=0.916
40-49 Yes 4 44 86 95.6 0.70
No 45 62 679 93.8 (0.25-2.00)
50+ Yes 1 4.6 21 954 1.26
No 10 3.6 265 96.4  (0.15-10.34)

Year of 1987-89  Yes 9 49 174 95.1 0.84 0.89

AIDS No 67 5.8 1,086 942 (0.41-1.71) (0.56-1.44)

diagnosis Breslow-Dayf{:

1990-92  Yes 11 6.0 171 94.0 0.94 % Zg=1 = 0.055
No 124 6.4 1,812 93.6 (0.50-1.78) p=0.815

continued
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Table 5.12.2 continued (page two of three)
Infected with
selected enteric agents*
prior to AIDS diagnosis
Yes No Prevalence odds ratio®
Crude Adjusted!
Variable Category KS* No. Pct. No. Pct. (95% CI) (95% CI)
Mode of Homo/bi- Yes 19 6.0 298 94.0 091 0.82
HIV sexualmen No 152 6.6 2,160 - 934 (0.55-1.48) (0.51-1.32)
trans- Breslow-Day9:
mission Intravenous Yes 0 - 9 100.0 - ez = 1.26
drug No 7 3.6 190 96.5 p=0.738
abusers
Homo/bi- Yes 1 29 34 97.1 0.34
sexualmen No 28 8.0 324 92.0 (0.05-2.58)
who were
also intra-
venous
drug
abusers
Adult Yes 0 - 0 - -
hemophiltacs No 0 - 29 100.0
Heterosexual Yes 0 - 2 100.0 -
contact No 3 3.6 81 96.4
Transfusion Yes 0 - 0 - -
or No 1 1.8 54 98.2
transplant
recipients
Adults Yes 0 - 2 100.0 -
whose No 0 - 60 100.0
HIV
risk factors
were
unknown

continued
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Table 5.12.2 continued (page three of three)

Footnotes

* Enteric agents included any of the following pathogens for which surveillance data were available from
the Washington State Communicable Disease Registry: salmonella spp., shigella spp., hepatitis-A
virus, entamoeba histolytica, campylobacter spp., and giardia spp.. This analysis was based on
infections that occurred prior to the date of KS diagnosis in those cohort members who had KS, or
prior to the date of last follow-up information as recorded in the HIV/AIDS Reporting System for those
cohort members not known to have had KS (see text).

+ The full study cohort included 3,899 residents of 13 counties in northwest Washington state who were
diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS Reporting
System. This analysis was restricted to 3,454 cohort members who were 20 years of age or older at
AIDS diagnosis and were diagnosed with AIDS during the period 1987-92 (see text).

1 KS prevalent at the time of AIDS diagnosis.

§ Prevalence odds ratio and, in parentheses, corresponding 95 percent confidence interval (CI).

| Adjusted by the corresponding variable listed in column one.

4 Breslow-Day chi-squared () test for homogeneity of odds ratios across strata of the corresponding

adjustment variable (Breslow 1980, p 142). Note that strata with a value of zero in two or more cells did
not contribute to the calculation of this statistic.
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Table 5.12.3 Association between Kaposi’s sarcoma (KS) prevalent at the time of acquired
immunodeficiency syndrome (AIDS) diagnosis and the number of episodes of
selected enteric infections* that preceded the diagnosis of AIDS. Prevalence odds
ratios and 95 percent confidence intervals (CI) from separate analyses of (a) all
eligible cohort members! and (b) eligible homo/bisexual male cohort members only
(page one of two)

KS prevalent at time of

AIDS diagnosis
Number of Yes No Prevalence odds ratio*
episodes of
selected enteric
infections*
that preceded Crude Adjusted®
AIDS diagnosis No. Pct. No. Pct. (95% CI) (95% CI)
(a) All eligible cohort members
No such infections 345 10.6 2,898 894 1.00 1.00
(reference) (reference)
One only 19 9.7 176 90.3 091 0.84
(0.56-1.48) (0.52-1.37)
Two or more 1 6.3 15 93.7 0.56 0.55
(0.07-4.25) (0.07-4.18)
(b) Eligible homosexual and bisexual male cohort members only
No such infections 332 11.8 2,484 88.2 1.00 1.00
(reference) (reference)
One only 19 10.3 165 89.7 0.86 0.86
(0.53-1.40) (0.53-1.40)
Two or more 1 6.3 15 93.8 0.50 0.55

(0.07-3.79) (0.07-4.21)

continued
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Table 5.12.3 continued (page two of two)

Footnotes

* Enteric agents included any of the following pathogens for which surveillance data were available from
the Washington State Communicable Disease Registry: salmonella spp., shigella spp., hepatitis-A
virus, entamoeba histolytica, campylobacter spp., and giardia spp.. This analysis was based on
infections that occurred prior to the date of KS diagnosis in those cohort members who had KS, or
prior to the date of last follow-up information as recorded in the HIV/AIDS Reporting System for those
cohort members not known to have had KS (see text).

+ The full study cohort included 3,899 residents of 13 counties in northwest Washington state who were
diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS Reporting
System. This analysis was restricted to 3,454 cohort members who were 20 years of age or older at
AIDS diagnosis and were diagnosed with AIDS during the period 1987-92 (see text).

1 Prevalence odds ratio and, in parentheses, corresponding 95 percent confidence interval (CI).

§ By logistic regression, simultaneously adjusted for age at AIDS diagnosis, year of AIDS diagnosis, and
mode of HIV transmission.
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Table 5.12.4 Association between Kaposi’s sarcoma (KS) prevalent at the time of acquired
immunodeficiency syndrome (AIDS) diagnosis and time (in years) between the
most recent episode of enteric infection* and date of AIDS diagnosis. Prevalence
odds ratios and 95 percent confidence intervals (CI) from separate analyses of
(a) all eligible cohort members' and (b) eligible homo/bisexual male cohort
members only (page one of two)

KS prevalent at time of

AIDS diagnosis
Years between
the most recent Yes No Prevalence odds ratio®
episode of
enteric infection*
and the diagnosis Crude Adjusted®
of AIDS No. Pct. No. Pct. (95% CI) (95% CD
(a) All eligible cohort members
No such infection 345 10.6 2,898 89.4 1.00 1.00
(reference) (reference)
<1 year 1 32 30 96.8 0.28 0.25
(0.04-2.06) (0.03-1.81)
1+ years 19 10.6 161 89.4 0.99 0.93
(0.61-1.62) (0.57-1.53)
(b) Eligible homosexual and bisexual male cohort members only
No such infection 332 11.8 2,484 882 1.00 1.00
(reference) (reference)
<1 year 1 33 29 96.7 0.26 0.24
(0.04-1.90) (0.03-1.78)
1+ years 19 11.2 151 88.8 0.94 0.96

(0.58-1.54) (0.59-1.57)

continued
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Table 5.12.4 continued (page two of two)

Footnotes

* Enteric agents included any of the following pathogens for which surveillance data were available from
the Washington State Communicable Disease Registry: salmonella spp., shigella spp., hepatitis-A
virus, entamoeba histolytica, campylobacter spp., and giardia spp.. This analysis was based on
infections that occurred prior to the date of KS diagnosis in those cohort members who had KS, or
prior to the date of last follow-up information as recorded in the HIV/AIDS Reporting System for those
cohort members not known to have had XS (see text).

+ The full study cohort included 3,899 residents of 13 counties in morthwest Washington state who were
diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS Reporting
System. This analysis was restricted to 3,454 cohort members who were 20 years of age or older at
AIDS diagnosis and were diagnosed with AIDS during the period 1987-92 (see text).

1 Prevalence odds ratio and, in parentheses, corresponding 95 percent confidence interval (CI).

§ By logistic regression, simultaneously adjusted for age at AIDS diagnosis, year of AIDS diagnosis, and
mode of HIV transmission.
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Table 5.12.5 continued (page two of two)

Footnotes

* The full study cohort included 3,899 residents of 13 counties in northwest Washington state who were
diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS Reporting
System. This analysis was restricted to 2,901 cohort members who did not have KS prevalent at the
time of initial AIDS diagnosis, were 20 years of age or older when diagnosed with AIDS, and were
diagnosed with AIDS during the period 1987-92 (see text).

1 Enteric agents included any of the following pathogens for which surveillance data were available from
the Washington State Communicable Disease Registry: salmonella spp., shigella spp., hepatitis-A
virus, giardi spp., entamoeba histolytica, and campylobacter spp.. This analysis was based on
infections that occurred prior to the date of KS diagnosis in those cohort members who had KS, or
prior to the date of last follow-up information as recorded in the HIV/AIDS Reporting System for those
cohort members not known to have had KS (see text).

1 By Cox proportional hazards model, simultaneously adjusted for mode of HIV transmission, age at
AIDS diagnosis, and year of AIDS diagnosis.
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Table 5.12.6 Association between Kaposi’s sarcoma (KS) that occurred after diagnosis of
the acquired immunodeficiency syndrome (AIDS) and the number of episodes of
enteric infection* that preceded the date of last follow-up information'. Proportional
hazards and 95 percent confidence intervals (CI) from separate analyses of (a) all
eligibie cohort members* and (b) eligible homo/bisexual male cohort members only
(page one of two)

KS occurred following the

initial AIDS diagnosis

Number of

episodes of enteric

infection* that Yes No Proportional hazards®

preceded the

date of last

follow-up Crude Adjusted!

information No. Pct. No. Pct. (95% CI) (95% CI)

(a) All eligible cohort members

No such infection 307 11.7 2,327 88.3 1.00 1.00
(reference) (reference)

One only 34 14.4 202 85.6 1.39 1.28
(0.97-1.98) (0.90-1.82)

Two or more 3 9.7 28 90.3 0.81 0.75
(0.26-2.53) (0.24-2.35)

(b) Eligible homosexual and bisexual male cohort members only

No such infection 300 13.3 1,964 86.7 1.00 1.00
(reference) (reference)

One only 34 15.5 185 845 1.32 1.30
(0.93-1.89) (0.91-1.85)

Two or more 3 10.0 27 90.0 0.73 0.77

(0.24-2.29) (0.25-2.41)

continued
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Table 5.12.6 continued (page two of two)

Footnotes

* Enteric agents included any of the following pathogens for which surveillance data were
available from the Washington State Communicable Disease Registry: salmonella spp.,
shigella spp., hepatitis-A virus, giardi spp., entamoeba histolytica, and campylobacter spp..
This analysis was based on infections that occurred prior to the date of KS diagnosis in those
cohort members who had KS, or prior to the date of last follow-up information as recorded
in the HIV/AIDS Reporting System for those cohort members not known to have had KS (see text).

+ Date of last follow-up information was defined as the date of KS diagnosis for those cohort
members with KS, and the date of last follow-up information recorded in the HIV/AIDS
Reporting System for cohort members not known to have had KS.

1 The full study cohort included 3,899 residents of 13 counties in northwest Washington state
who were diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS
Reporting System. This analysis was restricted to 2,901 cohort members who did not have KS
prevalent at the time of initial AIDS diagnosis, were 20 years of age or older when diagnosed
with AIDS, and were diagnosed with AIDS during the period 1987-92 (see text).

§ Proportional hazards and, in parentheses, corresponding 95 percent confidence intervals (CI).

[| By Cox proportional hazards model, simuitaneously adjusted for mode of HIV transmission,
age at AIDS diagnosis, and year of AIDS diagnosis.
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Table 5.12.7 Association between Kaposi’s sarcoma (KS) that occurred after diagnosis of the
acquired immunodeficiency syndrome (AIDS) and time (in years) between the
most recent episode of enteric infection* and date of AIDS diagnosis. Proporticnal
hazards and 95 percent confidence intervals (CI) from separate analyses of
(a) all eligible cohort members! and (b) eligible homo/bisexual male cohort
members only (page one of two)

KS occurred following the
initial AIDS diagnosis

Years between

the most recent Yes No Proportional hazards*

episode of

enteric infection*

and the diagnosis Crude Adjusted®

of AIDS No. Pct. No. Pct. (95% CI) (95% CD)

(a} All eligible cohort members

No such infection 307 11.7 2,327 883 1.00 1.00
(reference) (reference)

<1 year and 16 13.3 104 86.7 1.36 1.26

post-AIDS (0.82-2.26) (0.76-2.10)

1+ years 21 14.3 126 85.7 1.27 1.17
(0.82-1.98) (0.75-1.82)

(b) Eligible homosexual and bisexual male cohort members only

No such infection 300 13.3 1,964 86.7 1.00 1.00
(reference) (reference)

<1 year and 16 14.3 96 85.7 1.30 1.29

post-AIDS (0.78-2.15) 0.77-2.14)

1+ years 21 153 116 84.7 1.20 1.19

(0.77-1.87) (0.76-1.85)

continued
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Table 5.12.7 continued (page two of two)

Footnotes

* Enteric agents included any of the following pathogens for which surveillance data were
available from the Washington State Communicable Disease Registry: salmonella spp.,
shigella spp., hepatitis-A virus, giardi spp., entamoeba histolytica, and campylobacter spp..
This analysis was based on infections that occurred prior to the date of KS diagnosis in those
cohort members who had KS, or prior to the date of last follow-up information as recorded
in the HIV/AIDS Reporting System for those cohort members not known to have had KS (see text).

1 The full study cohort included 3,899 residents of 13 counties in northwest Washington state
who were diagnosed with AIDS during the period 1982-92 and were registered in the HIV/AIDS
Reporting System. This analysis was restricted to 2,901 cohort members who did not have KS
prevalent at the time of initial AIDS diagnosis, were 20 years of age or older when diagnosed
with AIDS, and were diagnosed with AIDS during the period 1987-92 (see text).

1 Proportional hazards and, in parentheses, corresponding 95 percent confidence intervals (CI).

§ By Cox proportional hazards model, simultaneously adjusted for mode of HIV transmission,
age at AIDS diagnosis, and year of AIDS diagnosis.
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Chapter 6

Discussion
6.1 Historical context of this investigation

Within the first decade of the AIDS epidemic in the United States, a compelling

body of evidence had emerged to suggest that Kaposi’s sarcoma (KS) in people with
AIDS was caused by a sexually transmitted agent'. The cornerstone of this evidence was
AIDS surveillance data from the Centers for Disease Control and Prevention which
showed that, among people with AIDS in the United States, KS occurred almost
exclusively among homosexual and bisexual men (Beral 1990). In contrast, relatively
few episodes of KS were documented among people with AIDS who contracted HIV by
means other than sexual contact. There was also evidence that, among people with
AIDS, the risk of KS was greatest in large urban centers with a high prevalence of HIV
infection’. Similar patterns of KS occurrence were observed in the United Kingdom,
where homosexual and bisexual men also accounted for a disproportionate number of KS
cases diagnosed among people with AIDS (Beral 1991b). Further, homosexual men in
the United Kingdom whose likely source of HIV infection came from the United States or
Affrica were at greater risk for developing KS than those whose likely source of HIV

infection was domestic (Beral 1991b).

' This evidence is presented in detail in Chapter 1, and is briefly summarized here.

? Beral referred to these areas as “epi-centers” of the AIDS epidemic in the United States (i.e., New York,
Los Angeles, and San Francisco), and hypothesized that the prevalence of the putative etiologic agent of
KS was highest in these areas.
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Most of the numerous investigations that examined potential risk factors for KS
among people with AIDS have included components to assess possible associations
between KS and level of sexual activity’, as well as associations between KS and specific
sexual behaviors® and pathogens. Most of these studies have reported a positive
association between KS and high levels of sexual activity (i.e., frequency of sex and
number of sex partners), but no single type of sexual act has been consistently associated
with an increased risk of KS. Although a variety of specific pathogens have been linked
with KS, including cytomegalovirus (Drew 1982) and human papilloma virus (Huang
1992), for more than a decade after the advent of the AIDS epidemic, no single agent
consistently emerged as a possible etiologic agent of KS.

Such was the general state of knowledge at the time the present investigation was
conceived in 1992-93. The investigators recognized that a system of well-established,
population-based registries of HIV/AIDS, cancer, and communicable diseases in western
Washington state could be linked to examine possible associations between selected
pathogens and the development of KS among people with AIDS’. This approach was felt

to have two advantages over previous studies. First, information in the various

? For example, frequency of sexual contact, number of sexual partners within a specified time period, and
whether or not one’s sexual parters were casual or long-term acquaintances.

* These investigations usually examined the association between KS and one or more of the following
sexual behaviors: oral-genital contact, anal-genital contact, oral-anal contact (“rimming”), and “fisting”
(vernacular term to describe the practice of inserting a hand (and, in some cases, a portion of the forearm)
into a partners anus).

’ We also saw opportunities to further characterize the occurrence of various cancers among people with
AIDS through linkage of the Cancer Surveillance System and the HIV/AIDS Reporting System.
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surveillance systems was based on relatively objective case reports with laboratory
confirmation. Second, in contrast to studies based on case-series and self-selected
participants in epidemiologic studies, the combined disease registries in Washington state

offered information on a relatively large, population-based study cohort.

6.2 The discovery of Kaposi’s sarcoma-associated herpesvirus and

implications for interpreting results from the present study

While the present study was in its early stages, Yuan Chang and her colleagues
first reported evidence for a novel herpesvirus that was identified from KS tissue (Chang
1994). Subsequent studies found that this virus, referred to as Kaposi’s sarcoma-
associated herpesvirus (KSHV) and classified as human herpesvirus 8 (HHVS), was
highly associated with all forms of KS®, but was rarely found in persons without the
disease (Chang 1996). KSHYV has since been isolated and grown in culture (Renne 1996,
Foreman 1997), and much of its genome has been mapped (Russo 1996)7. Prospective
studies of individuals without KS found that the presence of KSHV was highly predictive
of subsequent development of KS (Whitby 1995, Moore 1996b, Gao 1996a, Martin 1998,
Melbye 1998, Grulich 1999). Studies that have employed serologic tests for KSHV

infection have also documented that the prevalence of KSHV infection closely mirrors

® That is, AIDS-associated KS, African endemic KS, classic KS, and KS in patients who have been
iatrogenically immunosuppressed (see Section 1.2).

7 The HHVS8 genome has been shown to include DNA sequences that may have oncogenic potential, as
summarized in Section 1.3.
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the occurrence of KS in groups at high and low risk of KS (Kedes 1996, Martin 1998,
Melbye 1998, Grulich 1999). At present, the accumulated evidence strongly supports a
role for KSHYV in the etiology of KS.

Results from this investigation must be interpreted in the context of KSHV as a
likely etiologic agent of KS. Thus, an association between KS and prior infection with a
specific pathogen may indicate that KSHV and the specific pathogen share a common
mode of transmission. Similarly, a lack of association between KS and a specific
pathogen may indicate that KSHV and the specific pathogen are not transmitted in the
same manner. Alternatively, a positive association between KS and a specific pathogen
may be interpreted as evidence that the pathogen is a co-factor with KSHV in the
development of KS. For example, infection with some sexually transmitted agents is
believed to enhance susceptibility to HIV infection (Hitchcock 1999, Cohen 1998,
Anderson 1988, Stamm 1988). Although speculative, it is plausible that a co-factor may

similarly facilitate the transmission of KSHV.

6.3 Study design and analytic approaches

An ideal study of this type would have followed a group of HIV-infected
individuals forward in time from their initial HIV infection, comparing the rates of KS
among those previously infected with the pathogens of interest to those not so infected.
At the time of this investigation, however, the State of Washington had not conducted

routine surveillance of all HIV-infected individuals. Therefore, the study cohort was
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limited to the subset of HIV-infected individuals who progressed to AIDS during the
period 1982-92%. In the absence of knowledge regarding the date of HIV seroconversion,
we conducted a cross sectional analysis to determine if the infectious agents of interest
were associated with KS as an AIDS-defining event. As a second approach, we also
examined associations between infection with selected pathogens and the subsequent
development of KS among HIV-infected individuals whose AIDS defining illnesses did
not include KS. Both approaches have limitations, as summarized in the following

paragraphs.

Section 6.4  Associations between selected pathogens and
Kaposi’s sarcoma that occurred at AIDS diagnosis

None of the eight communicable agents examined in this investigation were
associated with the presence of KS at the time of initial AIDS diagnosis. In contrast, we
found modest associations between some pathogens and KS that occurred following
AIDS diagnosis. Discrepancies between the results from the two analyses are probably
explained by limitations inherent in the analyses performed to calculate prevalence odds
ratios (POR). By definition, the POR compares cases of a disease at a given point (or
period) in time with those who do not have the disease at the same time (or during the

same period). A potential limitation of this study design is that the comparison group

® During this period, a majority of HIV-infected individuals eventually developed AIDS. Unfortunately,
we had no available information to evaluate whether factors that influence progression to AIDS were
associated with the outcome or exposures of interest.
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may include a substantial proportion of individuals who are in the process of developing
the disease of interest. If a given exposure is truly associated with the disease of interest,
the POR may minimize the exposure-disease association if a substantial number
individuals in the control group eventually succumb to the disease. Such was the case in
this investigation, where the comparison group in the POR analysis (i.e., those cohort
members without KS prevalent at AIDS diagnosis) included a sizable number of
individuals who went on to develop KS following the initial AIDS diagnosis. Thus,
associations between KS and some communicable pathogens that were observed in the
analysis of post-AIDS KS may have been underestimated in the POR analysis.

The remainder of this chapter focuses on results from our analysis of KS that

occurred following the initial diagnosis of AIDS.

6.5  Associations between selected pathogens and

Kaposi’s sarcoma that occurred following AIDS diagnosis

We found a modest, positive association between prior infection with treponema
pallidum (i.e., syphilis) and KS that occurred following the initial diagnosis of AIDS.
Results from previous studies that examined the association between KS and prior
episodes of syphilis have been inconsistent. A case-contro! study, conducted with a small
number of participants near the beginning of the AIDS epidemic, found a modest
association between prior episodes of syphilis and KS (OR=2.4, p>0.05, confidence

interval not reported) (Marmor 1982). In a cohort of HIV-positive homosexual men in
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British Columbia, Archibald et al. (1990) reported an increased risk of KS in those who
self-reported prior syphilis infection compared to those not so infected (OR=2.4, 95
percent confidence interval=0.8-6.5). In an Australian cohort of HIV-positive
individuals, KS and a history of syphilis were also positively associated (OR=1.48, 95
percent confidence interval=0.79-2.77) (Grulich 1997). However, no association between
KS and syphilis was found in other studies of people with AIDS (Goedert 1987, Lifson
19904, Lifson 1990b, Jacobsen 1990).

We did not observe a statistically significant association between HBV infection
and KS that occurred after AIDS diagnosis. In the United States, sexual contact is the
most common mode of HBV transmission (Hollinger 1996, Moyer 1994), especially
among homosexual and bisexual men (Schreeder 1982). Thus, the absence of a positive
association between KS and prior HBV infection contrasts with the association between
KS and syphilis described in the previous paragraphs. Some earlier studies reported a
positive association between KS and a history of hepatitis-B infection (Marmor 1984,
Goedert 1987), although another did not (Jacobsen 1990).

We observed a modest, positive association between KS that occurred following
initial AIDS diagnosis and prior infection with one or more enteric pathogens (RR=1.32,
95 percent CI=0.94-1.86) (Section 5.12). When considered separately, an elevated risk of
KS was observed for five of the six enteric pathogens that we examined. However, most

of the positive associations were modest and all were based on a small number of infected
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individuals. HAV was the enteric infection considered that was not associated with an
increased risk of KS (RR=0.71. 95 percent confidence interval 0.32-1.60).

These results are discussed in the context of previous studies in Section 6.7.

Section 6.6 Potential limitations of this investigation

The quality of data collection in the participating registries could influence results
from this investigation. Incomplete surveillance in one or more of the participating
disease registries and/or inability to collect and accurately record key data items may
have resulted in biases that could influence the results reported here. Biases could also
have been introduced through the record linkage process that was employed to combine
data from the various sources. These potential limitations are summarized in the

following paragraphs.

6.6.a Selection bias due to incomplete AIDS surveillance

Rothman and Greenland (1998) define selection bias as “distortions [in the
measure of association] that result from procedures used to select subjects and from
factors that influence study participation.” The study cohort for this investigation was
defined as all residents of western Washington state who were diagnosed with AIDS
during the period 1982-92, as identified through the records in HARS. Incomplete AIDS
surveillance could be a potential source of selection bias if (1) potential members of the

study cohort were not registered in HARS, and (2) the relationship between exposure and
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outcome in the unregistered individuals differed from those who were registered. The
presence, direction, and magnitude of such selection bias in the present study is unknown.
However, evidence from two sources suggests that such bias was likely to have been
minimal. First, previous studies have consistently documented a high level of
completeness of AIDS surveillance in Washington state (see Section 2.4). An added
benefit of such studies is that they identified AIDS cases not previously registered in
HARS and, therefore, contributed to the completeness of AIDS surveillance. Second,
results from the linkage of HARS and CSS identified few individuals with AIDS-
associated KS who were registered in CSS but not in HARS. Since registration of AIDS-
related KS in the CSS was independent of registration of individuals in HARS, this
finding provides further evidence of the completeness of AIDS surveillance in western
Washington state. Further, we consider it unlikely that the association between KS and
the pathogens of interest among the few AIDS cases who may not have been registered in
HARS would have been substantially different from those registered in HARS. For these
reasons, the possible effects of selection bias were probably minimal and were unlikely to

have appreciably influenced the results of this investigation.
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6.6.b Information bias due to incomplete surveillance of cancer

and/or communicable diseases

Information bias can occur when there are errors in the measurement of subjects
(Rothman 1998). In the present study, we were concerned with possible misclassification
of (1) the outcome of interest (i.e., KS), (2) the exposures of interest (i.e., the eight
communicable diseases examined in Chapter 5), and (3) variables representing
characteristics of the study cohort that were simultaneously associated with both exposure
and outcome and, thus, may have confounded our interpretation of the association
between exposure and outcome’.

Incomplete surveillance by the participating disease registries could have resulted
in information bias in the same manner that it may have contributed to selection bias, as
described in the previous paragraphs. Thus, cohort members whose KS was undetected
by both HARS and CSS would have been incorrectly classified as not baving this disease.
We anticipate that the combined resources of CSS and HARS identified the vast majority
of KS cases that occurred among cohort members. It is also unlikely that the association
between KS and the selected pathogens of interest differed between those KS cases
identified in the research data base and those KS cases that may have been missed by
both registries. Thus, the likelihood for misclassification of the outcome of interest (i.e.,

KS) is low and would likely have had little effect on the observed associations.

? Potential confounding factors examined in this investigation included mode of HIV transmission, sex, age
at AIDS diagnosis, and year of AIDS diagnosis.
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Similarly, cohort members whose prior infection with one or more communicable
pathogens was not documented in the WSSR or WSCDR may have been incorrectly
classified with respect to the exposures of interest. Fortunately, syphilis surveillance is
believed to be virtually complete for residents of Washington state (see Section 2.6),
which would minimize the potential for misclassification of infection with freponema
pallidum. 1t is also unlikely that the association between KS and syphilis observed in
those cohort members whose syphilis infection may have been undetected would have
differed from those cohort members who syphilis was registered in WSSR. Therefore,
misclassification of syphilis among cohort members was probably minimal, and would
have had little effect on the results from this investigation.

In contrast, available evidence suggests a high potential for underreporting of the
infectious agents of interest, other than syphilis. Prior studies have documented major
gaps in routine surveillance for some communicable diseases (Marier 1977, Kimbal 1980,
Vogt 1983). For example, Marier (1977) estimated the completeness of coverage in
Washington, DC, to be 11 percent for viral hepatitis, 42 percent for salmonellosis, and 62
percent for shigellosis. Similar underreporting is thought to exist in the routine
surveillance of communicable disease in Washington state (Marcia Goldoft, MD,
Epidemiologist, Washington State Department of Health, Communicable Disease
Epidemiology Section , personal communication). We anticipate that underreporting of

communicable disease was unrelated to the occurrence of KS and, therefore, would result
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in non-differential misclassification of disease. Thus, the associations between KS and
selected pathogens that were underreported may be spuriously low.

We conducted an analysis to demonstrate the potential effects of incomplete
communicable disease surveillance on results obtained from this investigation. Based on
the distribution of cohort members reported in Section 5.12 (Table 5.12.5), we estimated
the magnitude of rate ratios that would have been observed at various levels of
underreporting of enteric pathogens registered in WSCDR. For this analysis, we assumed
that the level of underreporting was unrelated to the occurrence of KS (i.e., non-
differential misclassification of communicable disease infection with respect to KS)"™.
Even at profound levels of assumed communicable disease underreporting, estimates of
the true rate ratio were only modestly higher than the observed rate ratio of 1.32 (Table
6.6.1). Underreporting of communicable diseases thus likely resulted in only a modest

underestimate of the true level of association.

1° In Section 5.12, for example, we reported crude KS incidence rates of 83.13 and 62.89 per 1,000
person-years of follow-up for those known to have been previously infected with one or more enteric
pathogens and for those not known to have been so infected, respectively (RR=1.32, 95 percent confidence
interval=0.94-1.86). These rates were based on 37 KS cases that occurred during 445.10 person-years of
follow-up among those with prior episodes of infection with enteric pathogens, and 307 KS cases that
occurred during 4,881.60 person-years of follow-up among those not known to have been infected with
enteric pathogens. As an example of the methodology we used in this analysis, we divided the 37 KS cases
observed among those infected with enteric pathogens by 0.50, to estimate the true number of KS cases
that would have been seen in this group if the observed n=37 had represented a 50 percent undercount
(37/0.50=74). The corresponding person-years were similarly adjusted (i.e., 445.10 person-
years/0.50=890.20 person-years); the number of KS cases and corresponding person-years of follow-up in
the group not known to have been infected to enteric pathogens were reapportioned to account for the
distribution of cases and person-time, and the rates for each group were recalculated, as were the rate
ratios.
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6.6.c Information bias due to migration

Routine disease surveillance is conducted in a dynamic population, and migration
into or out of a defined geographic area of coverage could potentially influence the results
of an investigation that relies on such data. Consider, for example, a hypothetical cohort
member with a long history of sexually transmitted disease who moved to Washington
state just prior to his/her diagnosis with AIDS and, subsequently, KS. Although this
hypothetical individual would likely have been registered in both HARS and CSS, it is
possible that no history of sexually transmitted or enteric pathogen would have been
documented in the Washington State Syphilis Registry or the Washington State
Communicable Disease Registry.

In the context of the present study, migration could potentially have influenced
our measures of both disease and exposure, though we do not know the magnitude of this
potential problem. In the absence of information to the contrary, we assumed that
migration occurred in a manner unrelated to the subsequent occurrence of KS and history
of the various communicable diseases of interest. Such non-differential misclassification
would have resulted in an underestimate of any true associations between KS and the

various pathogens of interest.

6.6.d Information bias due to routine errors in disease surveillance
Routine errors in collecting and recording surveillance data may be an additional

source of information bias in this study. Transposition, mistakes in coding, and keying
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errors would most likely occur randomly with respect to exposure and disease status. The
magnitude of such errors in the research data base is not known. We anticipate these
errors would most likely result in non-differential misclassification and would have little

impact on the results reported here.

6.6.e Information bias due to record linkage procedures

The record-linkage process itself could have resulted in the misclassification of
disease or exposure among members of the study cohort. Such bias could have resulted
from combining information from two independent sources that, in truth, did not
represent the same individual. Conversely, the record-linkage process may have failed to
link records from two independent sources that, in truth, represented the same individual.
The opportunity for such error could have been influence by (1) the ability of
information from the component data bases to uniquely identify each member registered
therein, and (2) inconsistent or arbitrary methods of establishing linkages between
component data sets.

As summarized in Chapter 2, each participating disease registry maintained a core
set of data items that uniquely identified individuals registered in their respective files,
such as patient name and date of birth. In practice, however, there were differences
among the participating registries in the availability of valid entries for some of these data

items. Patient name (first and last) was available for most records in all data bases'".

'! First and last names were recorded in all records in HARS and CSS. Last name was available for all but
6 (<G.01 percent) of the records in WSSR, and first name was available for all but 46 (0.06 percent) of the
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Social security number was also recorded in a majority of records in HARS and CSS, and
served as a highly unique identifier for combining records from these two sources'?. Date
of birth (month, day, year) was recorded for most records in HARS and CSS", but was
not recorded in a sizable number of records in WSSR'* and WSCDR". F ortunately, year
of birth (or an estimate thereof) was available for most records in WSSR and WSCDR.
Despite these differences, variables from the component databases were combined to
provided relatively unique identifiers for linking records among the various registries. To
minimize the opportunity for errors of omission and commission, we followed a standard
set of procedures for linking records from the component data bases, and all potential
linkages were manually reviewed by the primary investigator according to a standardized

set of criteria (see Table 2.3.3)'S. We believe that such possible misclassification of

records WSSR. Last name was available for all records in WSCDR, but first name was not available in 2
(<0.01 percent) of WSCDR records. In addition, aliases were recorded for some individuals. For the
purpose of record linkage, we created separate records to represent each alias (see Chapter 2)

12 Social security number was available in 92.9 percent of HARS records and in 92.5 percent of CSS
records.

B Date of birth (month, day, year) was available in all but eight (0.13 percent) of 6,164 HARS records.
Birth year was available in all but two HARS records (0-03 percent). Date of birth available in all but
1,660 (0.56 percent) of 296,633 CSS records. Year of birth was available in all but two CSS records
(<0.01 percent).

' Date of birth (month, day, year) was recorded in less than half of WSSR records. However, year of
birth was available in 84.9 percent of all WSSR records.

15 Date of birth (month, day, year) was recorded in only 5,110 (9.8 percent) of all WSCDR records.
However, we were able to estimate the year of birth for all but 57 (0.12 percent) of the 47,293 WSCDR
records in which date of birth was not recorded.

'® These criteria were determined a priori and were applied to each of the three record-linkage sessions
that were conducted for this investigation.
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exposure and disease were infrequent. If present, they were likely to have occurred
independently of exposure and disease status and would, therefore, have resulted in a

small underestimation of the observed rate ratios.

6.6.f The use of surrogate measures to infer sexual behavior

This investigation was based on the combined resources of population-based
registries of AIDS, cancer, and selected communicable diseases. Information from these
existing surveillance systems was combined by computer-assisted record linkage for the
purpose of examining possible associations between KS and prior episodes of selected
pathogens among people with AIDS. Each participating registry was designed to
ascertain relatively specific information for the purpose of routine disease surveillance.
For this study, information from these independent data bases was combined to address
research questions that were beyond the scope of their intended use. This method of
constructing a research data base does not necessarily limit the utility of the research data
base, but it does raise a series of issues that must be considered when interpreting the
results from the present investigation, as discussed in the following paragraphs.

Previous studies have examined the association between KS and level of sexual
activity and participation in specific sexual behaviors, usually based on information
obtained from in-person interviews. It would have been useful to have had access to
information about frequency of sexual contact and participation in specific sexual

behaviors for each member of the study cohort. However, this type of information was
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not collected by any of the participating disease registries. Thus, associations between
KS and sexual behaviors that have been assessed in previous studies must be inferred
from the associations between KS and selected communicable pathogens observed in the
present study. For example, we would anticipate that individuals with high levels of
sexual activity would have been most likely to contract one or more sexually transmitted
diseases. Similarly, we anticipate that individuals whose sexual behaviors involved fecal
contact would have been at greatest risk for infection with one or more enteric
pathogens”. Nonetheless, results from the present study must be interpreted in the

context of these underlying assumptions.

6.6.g Other considerations

Some episodes of infection with the selected pathogens examined in this
investigation were documented among cohort members near the time of AIDS diagnosis,
or after the diagnosis of AIDS. Because AIDS-defining illnesses are the result of
profound, HIV-induced immunosuppression, it is likely that some recent episodes of
infection with the selected pathogens of interest in this study were facilitated by a
compromised immune response. Thus, it is reasonable to question whether cohort
members with KS, as a group, were more or less immunocompromised than those who

did not develop KS. If so, any observed associations between KS and a given infectious

' In turn, these assumptions are premised on complete surveillance for communicable diseases and on the
ability to correctly link records from the participating registries. These factors are considered separately
later in this chapter.
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agent may be due to differences in the degree of immunosuppression between those with
and without KS. Unfortunately, the reporting of immune status was inconsistently
documented in the records of HARS and, therefore, we were unable to address this
concern in the study cohort. Previous reports have suggested that, among people with
AIDS, those with KS, as a group, had higher levels of immune competence than those
who did not have KS (Crowe 1991). However, KS is also known to be an early
manifestation of AIDS, so differences in the level of immune function reported in such
studies may have been artifactual (David Aboulafia, M.D., Virginia Mason Medical
Center, personal communication). Subjects eligible for the analysis of post-AIDS KS did
not have KS as an AIDS defining illness and, therefore, were likely to have been a
relatively homogenous group with respect to level of immune suppression at entry into
the study cohort. Furthermore, because the associations between KS and selected
pathogens reported here were modest, and because some of these associations were
positive while others were negative, it is unlikely that differences in the level of immune
competence between those with and without KS influenced the results of this

investigation.

Section 6.7 Conclusions
With combined resources from population-based registries of AIDS, cancer, and
selected communicable diseases, we examined possible associations between the

occurrence of KS and prior episodes of infection with selected pathogens among people
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with AIDS. The disproportionately high risk for KS among homosexual and bisexual
men observed in this and other studies suggests that factors associated with male
homosexual behavior may greatly influence the risk of KS. However, results from this
and previous investigations do not provide compelling or consistent evidence of increased
risk of KS associated with specific pathogens, other than KSHV, or specific sexual
behaviors that would further illuminate the mode of transmission for the etiologic agent
of KS.

Treponema pallidum and HBV are commonly spread through sexual contact,
although parenteral exposure is also an important mode of HBV transmission (Benenson
1995). Infection with the six enteric pathogens examined in this study are most often
associated with ingestion of fecal-contaminated food or water in the general population
(Benenson 1995). However, numerous studies have documented that these enteric
pathogens may also be sexually transmitted among homosexual and bisexual men (Corey
1980, Owen 1979, Bader 1977, Schmerin 1977, Meyers 1977, Mildvan 1977, Dritz
1977). Therefore, all eight of the pathogens examined in this investigation may be
considered to be sexually transmitted agents, especially in the context of the present study
cohort, which was comprised primarily of homosexual and bisexual men. The inverse
association between two of these pathogens, and the modest level of the associations
between KS and the other six agents provides only weak evidence that KSHYV is
preferentially transmitted among homosexual men through behaviors that result in

increased risk of sexually transmitted disease.
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An association between KS and fecal-oral contact has been found in some
investigations (Beral 1992, Darrow 1992, Jacobsen 1990, Lifson 1990a, Lifson 1990b)
but not in all studies (Elford 1992, Page-Bodkin 1992, van Griensven 1993, Kaldor
1993). We also evaluated the hypothesis that the etiologic agent of KS may be
transmitted through contact with fecal material, under the assumption that cohort
members with prior episodes of infection with an enteric pathogen would be more likely
to have been exposed to contaminated feces than cohort members without such infection.
The inverse association between KS and HAYV is not supportive of this hypothesis,
although the modest associations between KS and the remaining five enteric pathogens
are not inconsistent with the hypothesis that KS is linked to behaviors that would result in
an increased risk of enteric infection. However, in the context of KSHV as a likely
etiologic agent of KS, it should be noted that KSHYV has not been documented in fecal
samples from KS patients (LaDuca 1998, Boldogh 1996, Whitby 1995). Since these
enteric pathogens are transmitted through sexual behavior in homosexual men, a more
likely interpretation of our results is that infection with these pathogens are indices of
sexual behavior, and suggest that the etiologic agent of KS is spread through homosexual
behavior, but not through contaminated feces per se.

The specific mode of KSHV transmission is presently unknown. PCR-based and
serology-based tests for KSHV have shown the virus to be present in many tissues from
individuals with KS (LaDuca 1998, summarized in Table 1), including saliva (LaDuca

1998, Blackbourn 1998, Koelle 1997, Boldogh 1996), semen (LaDuca 1998, Huang
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1997, Howard 1997), and peripheral blood mononuclear cells (LaDuca 1998, Blackbourn
1998, Huang 1997, Whitby 1995). Nonetheless, results from this and previous
investigations have not provided conclusive evidence to delineate risk factors, other than
level of sexual activity, for KSHV infection within homosexual groups at high risk for
KS.

KSHY infection is not sufficient to cause KS. The prevalence of KSHV infection
in the general population has been estimated between 1-3 percent (Ganem 1998). This
level of KSHYV infection is greater than is reflected in the incidence rates of KS in the
general population (approximately 0.25 and 0.08 per 100,000 annually for males and
females in western Washington state, respectively) (see Section 4.3). Further, as
described in chapter 1, immune suppression appears to be a necessary cofactor in the
development of KS. Recent and dramatic declines in the incidence of KS among people
with AIDS have been attributed to the widespread use of highly active antiretroviral
therapy (HAART) (Wiggins 1999, Aboulafia 1998, Krischer 1998). These therapeutic
regimens have, at least temporarily, stopped the progressive decline in immune
competence in people with AIDS and, thus, have presumably prevented the occurrence of
KS in many individuals. These observations provide further evidence of the importance
of immune incompetence in the development of KS.

Rabkin and his colleagues(1998) applied seven different serology assays for
KSHYV to a standard set of specimens from individuals with and without KS, and

documented discrepancies among the results obtained by the various methods.
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Additional research is needed to clarify the reasons for these discrepancies and,
presumably, to improve the reliability of these tests. Nonetheless, future studies of KS
will rely on valid serologic tests and viral isolation to further characterize the mode(s) of
KSHYV transmission. Such studies should identify new opportunities for prevention and

treatment of KS.
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Table 6.6.1 Estimates of the rate ratio comparing crude incidence rates of
Kaposi’s Sarcoma (KS) for those previously infected and not
known to have been previously infected with selected enteric
pathogens, by assumed levels of completeness of communicable
disease surveillance, based on the association between enteric
pathogens and post-AIDS KS reported in Section 5.12.

Assumed
completeness 95 percent
of surveillance confidence
(percent) Rate Ratio interval
100 1.32 0.94-1.86
90 1.33 0.96-1.84
80 1.33 0.98-1.82
70 1.34 1.00-1.80
60 1.35 1.02-1.78
50 1.37 1.06-1.77
40 1.39 1.10-1.77
30 1.45 1.16-1.80
20 1.62 1.31-2.00

* 95 percent confidence intervals calculated according to
methods outlined by Kahn and Sempos (1989)
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Confidentiality agreement between the investigators
and the Washington State Department of Health



STATE OF WASHINGTON

DEPARTMENT OF SOCIAL AND HEALTH SERVICES
Olympia, Washington 98504-0095
Human Research Review Section, MS: 45205

December 28, 1994

TO: Chuck Wiggins | }* -,

FROM: Mike Garrick

SUBJECT: FINAL CONFIDENTIALITY AGREEMENT

Attached is the final version of the Confidentiality Agreement for your project. The Agreement
incorporates the comments in your December 27 memo, as well as Jeanctte'’s request that the

“linkage key” be stored and maintained at her Office. I have also attached “ATTACHMENT i"
which you sent to me on November 14.

Please obtain the signatures of the researchers, as well as Dr. Stehr-Green’s signature if that is o

convenient. When you send the signed Agreement back to me, I'll request the remaining
signatures from persons located in Olympia. When completed, T'll return a copy of the signed
Agreement to you and to Dr. Stehr-Green.

Call me at 753-0424 if you have any questions.
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DEPARTMENT OF HEALTH
COMMUNITY AND FAMILY HEALTH
Olympia, Washington 98504

CONFIDENTIALITY AGREEMENT

Agreement made between Laura Koutsky, Ph.D., Associate Director, Center for AIDS and STD,
University of Washington, David B. Thomas, M.D,, Dr.P.H,, Head, Program in Epidemiology,
Fred Hutchinson Cancer Resedrch Center, and- Charles Wiggins, M.S.P.H., Doctoral Student,
Department of Epidemiology, University of Washington and Research Associate, Fred
Hutchinson Cancer Research Center (hereinafter referred to as "RESEARCHERS"), and Maxine
Hayes, M.D., Assistant Secretary, Community and Family Health, Jeanette Stehr-Green, MD.,
Director, Office of HIV/AIDS Epidemiology and Evaluation, and Larry Klopfenstein, MP.A.,
Director, Office of STD Services (hereinafter referred to as "DOH"). .
WHEREAS the RESEARCHERS have submitted a written research proposal entitled
" “Supplemental Class IV HIV Surveillance™ to DOH dated April 24, 1992, and an addendum to
this research entitied “Kaposi’s Sarcoma and Sexually Transmitted Diseases™ to DOH dated April
25, 1994, copies of which are annexed hereto and made 2 part hereof; and

WHEREAS the DSHS/DOH Human Research Review Board has reviewed said proposal, has
determined that it clearly specifies the purposes of the research and the information sought and is
of importance in terms of the agency’s program concerns, that the research purposes cannot be
reasonably accomplished without disclosure of information in individually identifiable form and
without waiver of the informed consent of the person to whom the record pertains or the person's
legally authorized representative, that disclosure risks have been minimized and that remaining
risks are outweighed by anticipated health, safety or scientific benefits, and has approved said
proposal with respect to scientific merit and the protection of human subjects; and

WHEREAS the RESEARCHERS have declared to be in recaipt of the department's policy for the
protection of human subjects (Guide to DSHS/DOH Policy on Protection of Human Research
Subjects, Revised March 1, 1990) and the Washington State law on the disclosure of personal
_records for research purposes (RCW 42.48), : .

NOW THEREFORE, IT IS AGREED AS FOLLOWS:

1.  DOH authorizes the RESEARCHERS to access, and use for purposes described in their
study addendum dated April 25, 1994, HIV/AIDS Reporting System (HARS) records,
and Washington State Syphilis Registry (WSSR) records. All records in each database
will be disclosed to the RESEARCHERS. Data elements listed in Attachment 1 to this
Agreement will be disclosed to the RESEARCHERS. DOH authorizes the
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RESEARCHERS to link the HARS and WSSR records with Cancer Surveillance System
(CSS) records maintained by the Fred Hutchinson Cancer Research Center (FHCRC) to
create a “Research Database.”

2. The RESEARCHERS will:

@

®)

@

@

@

®

@

G .

Use the “Research Database™ only to characterize the association between
infection with treponema pallidum and subsequent development of Kaposi's
sarcoma among individuals with AIDS;

Follow the procedures specified in Attachment 1 to this Agreement to create,
transport, store, maintain and analyze the “Research Database”;

Create “static file” versions of the HARS, CSS, and WSSR, and use confidential
data items (i.e., patient identifying information) listed in Tables 1, 3, and 5 in
Attachment 1 for purposes of linking records in the “static files™;

Use FHCRC linkage software to produce a file that lists the record identification
numbers from each “static file” that meet predetermined linkage criteria;

With the assistance of DOH staff designated by the DOH signatories to this

Agreement, review and verify the potential matches, and link the “static file”

records to create the “Research Database”, which includes only non-confidential ~ -

data items (listed in Tables 2, 4, and 6 in Attachment 1), and which contains no
patient identifying information;

Create one lmkage key” which contains an arbitrary record identification number
for each record in the “Research Database” and the corresponding record
identification numbers from HARS, CSS, and WSSR, but which contains no
patient identifying information, and store and maintain the “linkage key” at the
DOH Office of HIV/AIDS Epidemiology and Evaluation;

Maintain a Checklist of Record Linkage Activities to document that each step
outlined in Attachment 1 to this Agreement has been completed, and submit a

- signed copy of the Checklist to the DSHS/DOH Human Research Rewew Board

at the completion of each stage of the linkage;

Restrict access to the “static files,” all temporary files created during the linkage,
the files of potential matches, the “Research Database™ and the “linkage key” to
persons who have signed this Agreement and to those DOH staff who are
designated by the DOH signatories to this Agreement;
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@ Create only one copy of the “Research Database™, with the original maintained by
Charles Wiggins at the Fred Hutchinson Cancer Research Center, and the copy
maintained by Jeanette Stehr-Green at the Office of HIV/AIDS Epidemiology and
Evaluation; ) .

) Store and transport all files in an encrypted format with password protection, and
maintain them in secure locked locations, as specified in Attachment 1 to this
Agreement;

@ Noﬁfy the DSHS/DOH Human Research Review Board if other identifiable data
: not specified in this Agreement are needed for the study;

o Report and publish findings in 8 manner that does not permit identification of
persons whose records are used in the research; . —ee

(m) Destroy the “linkage key”, all temporary files created during the linkage, the files
of potential matches, and all individual identifiers associated with DOH records or
.record information when study purposes have been accomplished, and provide

] DSHS/PDOR Humg

gl

The RESEARCHERS will not:

(@ Link DOH records or record information, or study database records, with
information obtained from other sources without the express written permission of
the DSHS/DOH Human Research Review Board;

®) Contact or attempt to contact any person identified in records provided by DOH,
or access their medical records, or contact their health care providers, without the
express written permission of the DSHS/DOH Human Research Review Board;

() Disclose, publish, provide access to, or otherwise make known any individually
identifiable information in DOH records released under this Agreement, or in study
database records created under this Agreement, except as provided in RCW
42.48.040; L .

()] Copy, duplicate or otherwise retain individually identifiable information provided
or created under this Agréement for any use after study purposes have been

The RESEARCHERS agree to use the information provided by DOH for no purposes
other than those described in their proposal to DOH. Any changes in study design and
methods, and changes that may affect approved study purposes, will be subject to prior
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10.

11.

review and approval by the DSHS/DOH Human Research Review Board and by DOH
Directors who have signed this Agreement; .

DOH assume no responsibility for the accuracy or integrity of data derived or created
from the source data provided under this Agreement, or for the accuracy or integrity of
the source data once the RESEARCHERS have altered or modified the data, or linked the
data with other data files;

DOH assumes no responsibility for the accuracy or validity of published or unpixbliéhed
conclusions based in whole or in part on analyses of data provided to the

The RESEARCHERS agree that DOH shall have the right, at any time, to monitor, audit,
and review activities and methods in implementing this Agreement in order-to assure
compliance therewith. The RESEARCHERS agree to fully comply with all such requests
in a timely manner.

In the event the RESEARCHERS fail to comply with any terms of this Agreement, DOH
shall have the right to take such action as it deems appropriate, including termination of
this Agreement. If the Agreement is-terminated, the RESEARCHERS will forthwith
return all information provided by DOH, including all materials derived from this
information, or make such alternative disposition of provided and derived information as’
directed by DOH." The exercise of remedies pursuant to this paragraph shall be in addition
to all sanctions provided by law, and to legal remedies available to parties injured by
unauthorized disclosure.

The RESEARCHERS will hold DOH harmless from any damage or other liability which
might be assessed against DOH as a result of the uses by researchers of any information

. received pursuant to this Agreement.

Unauthorized disclosure of any identifiable information provided under this Agreement is 2
gross misdemeanor and may also result in a civil penalty of not more than ten thousand
dollars for each violation, under the provisions of RCW 42.48.050.

This Agreement becomes effective on the date it is signed by the DOH official authorized
to approve disclosure of identifiable records or record information for research purposes.
This Agreement remains in effect until September 30, 1996, at which time authority to use
data disclosed under this Agreement expires. The terms of this Agreement remain in
effect until such time that the RESEARCHERS provide written certification to the
DSHS/DOH Human Research Review Board that all DOH records and record information
provided under this Agreement, and all copies of the “Research Database™ created in
whole or in part from DOH records or record information, have been destroyed or
returned to DOHL . -
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In Witness Whereof, the parties have signed their names hereto on the dates appearing with their
signatures.

Maxine Hayes, M.D., Assistant Secretary Date
DOH Community and Family heaith
Jeanette Stehr-Green, M.D., Director Date

DOH Office of HIV/AIDS Epidemiology and Evaluations

Larry Klopfenstc;.in, MP.A_, Director ’ Date
DOH Office of STD Sexvices

Aea/..& K/ Wgﬁ 7 LiI&E ] S
Laura Koutsky, Ph.D. Associéte Director Date
TUW Center of AIDS and STD - i

<) o=, >

[/‘v’"z,/ A i v /e

David B. Thomas, M.D., Dr.P.H,, Head ate

FHCRC Program in Epidemiology

Waag i 7 1/18 /95~
Charles Wiggins, M.SP.H, ?gﬁzxe Student . Date
UW Department of Epidemioio
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INTRODUCTION

Under the auspices of DOH-Project A-042492-H, "Supplemental Class IV HIV Surveillance," we
conducted a computerized linkage of the Washington State HIV/AIDS Reporting System
(HARS) and the Cancer Surveillance System (CSS). The original linkage was completed in strict
compliance with the confidentiality agreement previously approved for this project, with no
breach of confidentiality. We now propase to conduct a second linkage of these databases, using
a more sophisticated software package, according to the guidelines outlined in this document.
We also propose to link the HARS with records of the Washington State Syphilis Registry
(WSSR). Successful completion of this link will allow us to evaluate the possible association
Between infection with treponema pallidum and subsequent development of Kaposi's sarcoma
among individuals with AIDS.
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LIST OF ABBREVIATIONS USED IN THIS DOCUMENT

AIDS

"WSSR |

Acquired Immunodeficiency Syndrome

Washington State HIV/AIDS Reporting System. A population-based
surveillance system that includes all AIDS patients diagnosed among
residents of Washington state since 1982

United States Centers for Disease Control and Prevention

Cancer Surveillance System. A population-based cancer registry that
covers 13 counties in western Washington state

‘Washington State Departrnent of Health
Washington State Department of Health Fuman Research Review Board

Kaposi's sarcoma. One of the original AIDS-defining illnesses, and the
most common neoplasm disgnosed among people with AIDS

‘Washington State Syphilis Registry. A laboratory-based repository

for all persons with a reactive serologic test for syphilis including, but

not fimited to, cases of syphilis diagnosed among residents of Washington
State. The Washington State Syphilis Registry contains records that date
from the 1940's to the preseat

Sexually transmitted disease
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GLOSSARY OF SELECTED TERMS

Confidential data items

Confidential data file

Static file

Linkage key

Any data item that, in and of itself, uniquely
identifies an individual member from one or
more of the participating surveillance databases.
of confidential dats items include pare,
address, telephone number, and social security

. mumber. Identification umbers from the participating

surveillance datebases are not considered to be -
confidential data items because they must be
combined with other data items to uniquely
jdentify individual members of the database.

A ccmputer data file that contains confidential
data items. -

A computer file that captures all data items in
given database at 2 specific point in time. Each
Pmpmsa'gmnnonwmmamﬁc
of their respective database to serve as the basis
for the research outlined in this proposal.

A computer data file that includes the
dentification numbers from each of the
participating surveiliance datshases.
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PARTICIPATING ORGANIZATIONS AND INVESTIGATORS

University of Washington Center for AIDS and STD. DOH-Project A-042492-H,
*Supplemental Class IV HIV Surveillance,” is under the direction of Laura Koutsky, PhD.. Dr.
Koutsky is Associate Director of the University of Washington Ceater for AIDS and STD, and is
Assistant Professor of Epidemiology at the University of Washington.

Cancer Surveillance System/Fred Hutchinson Cancer Research Center. David B. Thomas,
M.D., DrP.H. is Head of the Program in Epidemiology at the Fred Hutchinson Cancer Research
Center. Dr. Thomas is the Principal Investigator for the Cancer Surveillance System, 2
population-based cancer registry that serves thirteen counties in western Washington state. Dr.
Thomas is also Professor of Epidemiology at the University of Washington. Charles Wiggins,
M.S.P.H. is a doctoral student in the Department of Epidemiology at the University of
‘Washington. Under the guidance of Drs. Thomas and Koutsky, Mr. Wiggins has developed the
research project entitied, "Kaposi's sarcoma and sexually transmitted diseases.” Mr. Wiggins will
be primarily responsible for the activities outlined in this document.

Office of HIV/AIDS Epidemiology and Evaluation, Washington State Department of
Health, Division of HIV/AIDS and STD. This project was initiated under the guidance of
William Lafferty, M.D., who was the Director of the Office of HI'"/AIDS Epidemiology and
Evaluation until 1993. Following Dr. Lafferty's departure from the position, Mike Smyser,
M.P.H, and Anne Shields, RN., M.H.A., served for brief periods as Acting Director. The initial
HARS/CSS link was completed during Ms. Shields' tenure. John Peppert served as Acting
Director from January through May, 1994. Jeanette Stehr-Green, M.D_, assumed the role of
Director in May, 1994.

Seattle-King County Department of Public Health, Epidemiology Unit, HIV/AIDS S.ection.
Sharon Hopkins, D.VM., M.P.H,, has provided expertise and guidance during the initial phases
of this investigation.

Washington State Syphilis Registry, Office of STD Services, Washington State Department
of Health, Division of HIV/AIDS and STD. Larry Klopfenstein, MP.A,, and Leah Cochran,
B.A., Office Director and Data Support Coordinator, respectively, of the Office of STD Services,
will provide guidance on the use and interpretation of data from the Washington State Syphilis

Registry.
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SECTION 1.

OUTLINE OF PROPOSED LINKAGES
1.1 Overview

The following sections describe, in detail, each step involved in conducting this linkage.
Confidentiality of patient records is of paramount concern. This protocol has been designed to
assure that the confidentiality of each patient record is maintained during the computerized
linkage of the databases and in subsequent analyses. The Research Database will contain no
confidential information. - o :

12 . Administrative agreements

1.2.a. The Directors of the participating organizations-will review this document and will signa
letter of intent stating that they have reviewed the enclosed protocol and will follow the
procedures outlined therein (see Appendix 1). In the letter of intent, each respective Director will
identify the staff member(s) they anticipate will participate in the research, including the name of
one individual who will serve as the liaison for this project.

 1.2.b. Michael Garrick, Ph.D., Executive Secretary of the DSHS/DOH Human Research Review
Board, will prepare a confidentiality agreement to govemn this research project. The following
individuals will serve as signatories to that agreement: Maxine Hayes, M D., Assistant Secretary,
DOH Community and Family Health; Jeanette Stehr-Green, M.D., Director, Office of HIV/AIDS
Epidemiology and Evaluation; David B. Thomas, M.D., Dr.P.H., Head, Program in
Epidemiology, Fred Hutchinson Cancer Research Center; Laura Koutsky, Ph.D., Associate
Director, UW Center for AIDS and STD; and Charles Wiggins, M.S.P.IL, Research Associate,
Fred Hutchinson Cancer Research Center. By signing this agreement, these individuals indicate
that they will strictly follow the guidelines and procedures outlined therein.

1.2.c. All personnel who participate in this project must adhere to the confidentiality policies as
required by the State of Washington (RCW 70.24.105, WAC 246-100-016, and WAC 246-100-
091) and the Fred Hutchinson Cancer Research Center. Participating personnel! will also agree to
follow the confidentiality policies in effect at the respective participating organizations.

1.3 Steps for linking the HARS with the CSS

All activitles outlined in this section will be conducted in strict accordance with guidelines for
the handling of confidential files as outlined in Section 3 (below). A checklist will be maintained
to document when edch step of the linkage process has been completed (See Appendix 3).

1.3.a. Define the HARS static file capture date. Representatives of the Office of HIV/AIDS
Epidemiology and Evaluation and the CSS will agree upon a date at which time a static copy of
the entire HARS database will be captured and stored on a computer disk(s). This date will be
referred to as the HARS static file capture date. The HARS static file capture date will be
documented in a brief memo to be signed by the Directors or Acting Directors of the Office of
HIV/AIDS Epidemiology and Evaluation and the CSS. '
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1.3.b. Capture and store a static copy of the HARS file. On the HARS static file capture
date, a representative of the Office of HIV/AIDS Epidemiology and Evaluation will capture and
store a copy of the entire HARS database on a computer disk (or disks, as space requires). This
file will be referred to as the HARS static file. -A copy of the HARS static file will be stored at the
Office of HIV/AIDS Epidemiology and Evaluation until September 30, 1996. The HARS static
file may be stored beyond this date with the written approval of the HRRB. The HARS static  file
will not be destroyed before September 30, 1996.

1.3.c. Define the CSS static file capture date. Representatives of the Office of HIV/AIDS
Epidemiology and Evaluation and the CSS will agree upon a date at which time a static copy of
the entire CSS database will be captured and stored on a computer disk(s). This date will be
referred to as the CSS suatic file capture date. The CSS static file capture date will be
documented in a brief memo to be signed by the Directors or Acting Directors of the Office of
HIV/AIDS Epidemiology and Evaluation and thé CSS.

1.3.d. Capture and store a static copy of the CSS file. On the CSS static file capture date, a
representative of the CSS will capture and store a copy of the entire CSS database on a computer
disk (or disks, as space requires). This file will be referred to as'the CSS static file. A copy ofthe
CSS static file will be stored at the CSS until September 30, 1996. The CSS static file may be
stored beyond this date with the written approval of the HRRB. The CSS static file will not be
destroyed before September 30, 1996.

1.3.e. Linking the files. At a mutually agreeable date, representatives of the Office of
HIV/AIDS Epidemiology and Evaluation and the CSS will link the HARS and CSS szatic files.
The computerized linkage will take place at the Office of HIV/AIDS Epidemiology and
Evaluation in Seattle, Washington. The HARS and CSS static files will be linked with the use of
software to be provided by the CSS. Confidential data items from the HARS and the CSS that
will be used in the linkage process are listed in Tables 1 and 3, respectively (Appendix 2).

1.3.f. Destroy all temporary work files that were created during the linkage. The linkage
software creates temporary work files during the linkage process. Immediately upon completion
of the HARS/CSS linkage, all relevant temporary files will be deleted from the host machine,
using software that erases files according to U.S. Department of Defense standards G.e., Norton
utilities).

1.3.g. Reviewing the linked records. The output from the linkage program outlined in step
1.3.e (above) will be & computer file listing the records from each registry that meet
predetermined matching criteria. The file that contains possible matches from this linkage will be
kept on-site at the Office of HIV/AIDS Epidemiology and Evaluation in Seattle during the entire
time period required to review and verify the linked records. Charles Wiggins will be responsible
for reviewing and verifying the potential matches, with assistance from staff members from the
participating organizations. This review will take place on-site at the Office of HIV/AIDS
Epidemiology and Evaluation in Seattle. '

1.3.h. Deleting the list of potential matches. All copies of the computerized file of potential
matches between The HARS and the CSS will be deleted once the integrity of the linkage has
been established, or six months following the date of the initial linkage, whichever comes first.
This deadline may be extended with written approval from DOH-HRRB.
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1.4  Steps for Enking the HARS with the WSSR

All activities outlined in this section will be conducted in strict accordance with guidelines for
the handling of confidential files as outlined in Section 3 (below). A checklist will be maintained
to document when each step of the linkage process has been completed (See Appendix 3).

1.4.2. Define the WSSR static file capture date. Representatives of the Office of HIV/AIDS
Epidemiology and Evaluation, the WSSR, and the CSS will agree upon a date at which time a
copy of the entire WSSR database will be captured and stored on a computer disk(s). This date
will be referred to as the WSSR static file capture date. The WSSR static file capture date will be
documented in a brief memo to be signed by the Directors or Acting Directors of the Office of
HIV/AIDS Epidemiology and Evaluation, the WSSR, and the CSS.

1.4.b. Capture and store a static copy of the WSSR file. On the WSSR static file capture
date, a representative of the WSSR will capture and store a copy of the entire WSSR database on
a computer disk (or disks, as space requires). This file will be referred to as the WSSR static file.
A copy of the WSSR static file will be stored at the WSSR until September 30, 1996. The WSSR
static file may be stored beyond this date with the written approval of the DOH-HRRB. The
WSSR static file will not be destroyed before September 30, 1996.

1.4.c. Linking The HARS and WSSR files. At a mutually agreeable date, representatives of
the Office of HIV/AIDS Epidemiology and Evaluation , WSSR, and CSS will link the HARS and
WSSR static files. The computerized linkage will take place at the WSSR office in Olympia,
Washington. The HARS and the WSSR static files will be linked with the use of software to be
provided by the CSS. The confidential data items from the HARS and the WSSR that will be
used in the linkage process are listed in Tables 1. and 5, respectively (Appendix 2).

1.4.d. Destroy all temporary work files that were created during the linkage. The linkage
software creates temporary work files during the linkage process. Immediately upoa completion
of the HARS/WSSR finkage, all such temporary files will be deleted from the host machine, using
software that erases files according to U.S. Department of Defense standards (i.e., Norton
utilities).

l.4.c. Reviewing the linked records. The output from the linkage program outlined in step
1.4.c (above) will be a computer file listing the records from each registry that meet
predetermined matching criteria. The file that contains possible matches from this linkage will be
kept on-site at the WSSR in Olympia during the entire time period required to review and verify
the linked records. Charles Wiggins will be responsible for reviewing and verifying the potential
matches, with assistance from HARS and WSSR staff members. This review will take place on-
site at the WSSR in Olympia.

1.4.f Deleting the list of potential matches. All copies of the computerized file of potential
matches between the HARS and the WSSR will be deleted once the integrity of the linkage has
been established, or at six months following the date of the initial linkage, whichever comes first.
This deadline may be extended with written approval from HRRB.
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SECTION 2.

CREATING AND MAINTAINING
THE RESEARCH DATABASE

2.1;3. The Research Database. The assemblage of selected non-confidential data items from
the linked files of the HARS, CSS, and WSSR will be referred to as the Research Database.

2.1.b. Exclude confidential information. The Research Database will contain no confidential
information. Specifically, the file will exclude patient name, address (street, city), telephone
number, and social security number. The "Miscellaneous” data item from the WSSR, which
sometimes contains confidential patient information, will not be included in the Research
Database. The Record Identification Number outlined in item 2.1.d (below) will not, in and of
itself, allow for the identification of an individual patient.

2.1.c Contents of the research database. The non-confidentjal data items from the HARS,
CSS, and WSSR to be included in the Research Database are listed in Tables 2, 4, and 6,

respectively (Appendix 2).

2.1.d. Record Identification Number. Each record in the Research Database will be assigned
a unique Record Identification Number. The Record Identification Number will contain ne
components of patient identifying information, nor bear any resemblance to identification numbers
from the HARS, CSS, WSSR, or any other component databases.

2.1.e. Linkage Key. We propose to maintain a computer file to serve as a Linkage Key to the
component databases in the event that questions arise concerning data items from these databases.
The Linkage Key will contain the Record Identification Number from the Research Database, as
well as the corresponding identification mumbers from the HARS, CSS, and WSSR. The Linkage
Key will be stored in a secure place on-site at the Office of HIV/AIDS Epidemiology and
Evaluation in Seattle. Access to the Linkage Key will be granted to Charles Wiggins by the
Director/Acting Director of the Office of HIV/AIDS Epidemiology (or her designate) solely for
the purpose of verifying/updating potentially erroneous data items in the Research Database. The
Linkage Key will not be used by any person for purposes other than those outlined in this -
document. The Linkage Key will be maintained in strict accordance with the protocol outlined in
Section 3 (below). The Linkage Key will not be destroyed until the Directors or Acting Directors
agree to do so, and sign a joint memo to that effect. The DOH-HRRB may request that the
Linkage Key be destroyed after consulting with the Directors/Acting Directors.
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2.1f. YLocation and maintenance of the Research Database.  The original/working copy of
the Research Database will be kept in the office of Charles Wiggins at the Fred Hutchinson
Cancer Research Center. Although the Research Database contains no confidential information,
the file will be maintained in strict accordance with the protocol outlined in Section 3 (below).
Mr. Wiggins will coordinate all updates to the Research Database.

2.1.g. Other and subsequent uses of the Research Database. The Research Database will
not be used for purposes other than those approved in DOH-Project A-042492-H, *Supplemental
Class IV HIV Surveillance.® When the present research has been completed, all copies of the
Research Database will be destroyed, unless otherwise specified by a joint agreement of the
Directors or Acting Directors.

2.1.h. Access to the Research Database. The researchers will create the original and one copy
of the Research Database. Charles Wiggins will be responsible for the original Research
Database, which will be kept at the Fred Hutchinson Cancer Research Center. Jeanette Stehr-
Green will be responsible for the single copy of the Research Database to be kept at the Office of
HIV/AIDS Office of Epidemiology and Evaluation.
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SECTION 3.

PROTOCOL FOR FILE MAINTENANCE
DURING TRANSPORTATION, STORAGE,
AND ANALYSIS

31.a Copies of the Research Database. Charles Wiggins will be responsible for the original
Research Database, which will be kept at the Fred Hutchinson Cancer Research Center. Jeanette
Stehr-Green will be responsible for the single copy of the Research Database to be kept at the
Office of HIV/AIDS Office of Epidemiology and Evaluation.

-

2.1.b. File storage when files are not in use. When not in use, all files will be stored on a
computer diskette in an encrypted format with password protection. The computer diskettes on
which these files reside will be kept in a locked receptacle within a protected building with
restricted access. The name(s) assigned to each computer file will contain no reference to the file
contents.

3.1.c. File storage when files are in transit. When in transit, all files will be storedona

_ computer diskette in an encrypted format with password protection. At no time while in transit
will the diskette(s) be left unattended. The name(s) assigned to each computer file will contain no

reference to the file contents.

3.1.d. File access during linkage, review, and analysis. At no time will files with confidential
information be left unattended or unsecured. If, for any reason, the research personnel must leave
the files with confidential information unattended, the files must be secured in accordance with
item 3.1.a (above). Files with non~confidential information (i.e., the Research Database) may be
left unattended for brief periods during the working day, provided that the file is being used within
2 work area with restricted access. The Research Database will be used only on a stand alone
computer system and will not be accessible from a LAN or other network.
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LETTER OF INTENT

We, the mdasfgned. have reviewed the contents of this pmpoQ and agree to follow the
es outlined herein. The staff members who will be working on this project are specified

procedur
below, including the individual who will serve as fiaison for each participating organization.

Office of HIV/AIDS Epidemiology and Evaluation

Jeanette Stehr-Green, MD. _ - ' Date
Director, Office of HIV/AIDS .
E_pidemiology and Evaluation -
Daigna.ted contact person:

épeciﬁj other personnel who will work on this project: ;

Cancer Surveillance System, Fred Hutchinson Cancer Research -Center

/g—v—‘/ /;' /7‘5-:—.—-—4.. - [ZDC 2;{‘;)"
ate

David B. Thomas, M.D., DrtP.H.-
Head, Program in Epidemiology

Designated contact person: ____ Charles Wiggina MSPH.
Specify other personnel who will work on this project:

) I[ E n. G 2 II[.
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‘Washington State Syphilis Registry

Larry Klopfenstein, M.P.A. Date
OfSice Director, Office of STD Services

Designated contact person: ——Leah Cochran
Specify other personnel who will work on this project:

Epidemiology Unit, HIV/AIDS Section
Seatﬂe-l__(ing County Department of Public Health
&4-;,70@/\ DVt, mpPH 118)las

Sharon Hopkins, D.V.M., MPJL Date
Director, Epidemiology Unit

Designated contact person:

Specify other personnel who will work on this project:
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University of Washington Center for AIDS and STD

P 7

Associate Director

Designated contact person: __ Laura Koutsky, Ph.D.

¢/ 18
Dat

Specify other personnel who will work on this project:
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PATIENTNO

LASTNAME

FIRSTNAME

AKAONLY

MISC

Patient's first name

Patient's middle initial

Other names this patient
may be known by

Miscellaneous information
about this patient (may
include social security
number)

Date of birth
(month, day, year)

Justification

Will be used to construct the
linkage key for the research
database

Necessary for initial
computerized linkage of
datasets and for subsequent
manual review of poteatially
linked records

Necessary for initial
computerized linkage of
datasets and for subsequent
manual review of potentially
linked records

Necessary for initial
computerized linkage of
datasets and for subsequent
manual review of potentially
[inked records

Will be used to supplement
the initial computerized
finkage of datasets and for
subsequent manual review
of potentially linked records

Will be used to supplement
the initial computerized
linkage of datasets and for
subsequent manual review
of potentially linked records’

Necessary for initial
computerized linkage of
datasets and for subsequent
manual review of potentially
Linked records
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Variable name

STREET1

COUNTYCODE

STATE

Description

First line of patient's street
address

Second line of patient's
street address

City of residence

County of residence
(FIPS code)

State of residence

Justification

Although not used in the
computerized linkage, this
item provides additional
information for the
subsequent manual review
of potentially linked records

Although not used in the
computerized linkage, this
item provides additional
information for the
subsequent manual review
of potentially linked records

Although not used in the
computerized linkage, this
item provides additional
information for the
subsequent manual review
of potentially linked records

Although not used in the
computerized finkage, this
item provides additional
information for the
subsequent manual review
of potentially linked records

Although not used in the
computerized linkage, this
item provides additional
information for the
subsequent manual review
of potentially linked records



433

xngoﬁw IPREES
;ﬁDSRepoEEf“ g System'(co

" '& . . 2
At

Variable name Description Justiftcation

zZp Zip code of residence Although not used in the
computerized linkage, this
item provides additional
information for the
subsequent manual review
of potentially linked records
SEX Patient's gender - Will be used to supplement
. the initial computerized
- . linkage of datasets and for
subsequent manual review
“of potentially linked records
P_STREET1 Previous street address- Although not used in the
- patient's old address computerized linkage, this
item provides additional
information for the
subsequent manual review
of potentially linked records

P CITY Previous city- Although not used in the
- patient's old address computerized linkage, this
item provides additional
information for the
subsequent manual review
of potentially linked records
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Variable name

EVENTS
COUNTYCODE

STATE
DOB

AGE

KNOWNYEAR

KNOWNMNTH

ETHNICITY

5..&

; éﬁﬁ?f"éxd‘df“éWa’:‘hm’gt’on—S&’f

Description

Number of events for
this patient -

County of residence

(FIPS code)

State of residence

Date of birth
(month, day, year)

Age at diagnosis

Year in which age is
known/approximated

Month in which age is
known/approximated

Patient’s race

Patient's ethnicity

Justification

Will be useful in identifying
patients with multiple events

Will allow for evaluation of
data by geographic area

Necessary to distinguish
in-state from out-ot'-state
patients

Useful for determining age at
diagnosis; will supplement
data from CSS and HARS _

Will be used to supplement
data from the HARS and CSS;
necessary to determine if
exposure/disease associations
vary by age

“‘Will supplement data on
AGE and DOB

Will supplement data on
AGE and DOB

Will be used to supplement
data from the HARS and CSS;
necessary to determine if
exposure/disease associations
vary by race/ethnicity

‘Will be used to supplement
data from the HARS and CSS;
necessary to determine if
exposure/disease associations
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Variable name Description Justification

SEX Patient’'s gender Will be used to suppiement
data from the HARS and CSS;
necessary to determine if
exposure/disease associations
vary by gender

DATEWRIT Date record was May be useful in the event
last modified . that discrepant information
- is identified

TIMEWRIT Time record was May be useful in the event
last modified that.discrepant information
is identified

MARITAL Patient's marital status Will be used to supplement
. data from the HARS and CSS;

for evaluation of prior
surveillance reports of :
Kaposi's sarcoma that relied
on “single” marital status for
surrogate marker for homo-
sexuslly active males

SYPHCNTR Number of syphilis records  Useful for identifying patients
with multiple records
MORBCNTR Number of morbidity Useful for identifying patients
records with multiple records
INTVCNTR Number of inventory records Useful for identifying patients
with multiple records
ORDER Order of this patient’s Necessary for determining the
records correct order of entries for

patients with multiple records
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PROVIDER

TESTDATE

TESTTYPE ~ " -

RESULT

ACTION

C_TEST

SUBLAB

CFS_PREG

2 tavitemis from the’ Wﬁhnnﬁoﬁ-Sﬁt&Sﬁphumtﬁyﬁw =
48 n%_ihb%earcltDatabasc’(conﬁnued)m»; - a5

- L SRI § r > DG Y - N
£

'>-w-'“

Description

Date received

Submitting laboratory

provider code

Provider code

Date tested

Type of test

Result of test

Action taken

Confirmatory test

Submitting laboratory

CFS pregnant test

Justification

Useful for characterizing
events related to the diagnosis
of syphilis

Useful for characterizing
events related to the diagnosis
of syphilis

Useful for characterizing
events related to the diagnosis
of syphilis

Useful for characterizing ..
events related to the diagnosis
of syphilis

Useful for characterizing
events related to the diagnosis
of syphilis '

Necessary for establishing
the diagnosis of syphilis

Useful for characterizing )
events related to the diagnosis
of syphilis

Necessary for fdentiﬁﬁng
patients who had a test
to confirm their diagnosis

Useful for characterizing
events related to the diagnosis,
of syphilis

Useful for characterizing
events related to the diagnosis
of syphilis




437

Dt remsTrom the Washingtof: STREESED)
“fri’the:Research Database (c6 ntinged) o3

© S e . e ooenEe s TR dad T
Variable name Description Justification
DIAGNOSIS Diagnosis Necessary for characterizing
a the diagnosis
TREATDATE Date of treatment Necessary for identifying

patients who were treated
or not treated for disease.
Also, may be important to
. establish whether or not
. treatment is related to
. timing of subsequent
AIDS diagnosis
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Checklist of record linkage activities

Part A. Linkage of HARS and CSS databases

Date
Task completed Witnesses

A.1 Review of HARS database completed

. HARS representative

CSS representative

A2 HARS satic file captured

HARS representative

CSS representative

A3 - Review of CSS database completed

HARS representative

CSS representative

A4 ~ CSS static file captured

HARS representative

CSS representative
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Part A Linkage of HARS and CSS databases (continued)
Date
Task completed Witnesses

AS Linkage of HARS and CSS databases

HARS representative

CSS representative

A.6 Temporary linkage files deleted ’ .

HARS representative

CSS representative -~

A.7 Record review initiated

CSS representative

A8 Record review completed

HARS representative

CSS representative
A9 List of potential HARS/CSS

matches deleted . HARS representative

CSS representative
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Part B. Linkage of HARS and WISSR databases
Date
Task ’ completed Witnesses

B.l1  Review of WSSR database completed

WSSR representative

HARS representative

CSS representative

B.2 WSSR szatic file captured

WSSR representative

HARS representative

CSS representative

B3 Linkage of HARS and WSSR databases

WSSR representative

HARS representative

CSS representative

B.4 Temporary linkage files deleted

WSSR representative

HARS representative

CSS representative
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Part B. Linkage of HARS and WSSR databases (continued)
Date
Task completed Witnesses
B.S Record review initiated
. WSSR representative
. HARS representative
CSS representative
B.6 Record review completed
WSSR representative
. HARS representative
CSS representative
List of potential HARS/WSSR

B.7

matches deleted

WSSR representative

HARS representative

CSS representative
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Part C. Construction of the Research Database
Date
Task completed Witnesses

C.1 Non-confidential HARS data added to

the Research Database

C2 Nonconfidential CSS dataaddedto .

HARS representative

CSS representative

the Research Database

Y

C3 Non-confidential WSSR data added to

HARS representative

CSS representative™

the Resqa{'ch Database

WSSR representative

HARS representative

CSS representative




Appendix 2

First addendum to the
confidentiality agreement between the investigators
and the Washington State Department of Health



STATE OF WASHlNGTON

DEPARTMENT OF SOCIAL AND HEALTH SERVICES
_ Human Research Review Section, P 0. Box 45205, Olympla, WA 98504-5205

March 28, 1997

TO: Charles Wiggins

: FROM: mlmemN\'

SUBJECT H CONFIDENTIALITY AGREEMIENT ADDENDUM

Enclosed isa copy of your Conﬁdenuahty Agrecmcntwuh all slgnmmes in place. You are freeto .
proceed with your study as planned. Any additional changes in the study purposes, desxgn, or,

mcthods are .ml:gect to prior revxew and approval by the Review Board.
Thank you for keepmg the vBo_a_;d mfo:med of cha.nges in your study.

- e ——- - o ——
- - v
. TR——_
- . . .
- e "o
i )
e - .. = .

T




NOW THEREFORE, IT IS AGR.EED AS FOLLOWS‘

gl: TheIarma:y23 1995Agreemcntshallremmnmeﬁ'ectmﬁlMay21 1998. .- ST

94.13

DEPARTI\&ENT‘OFHEALTH e

E_PIDEMIOLOGY AND HEALTH STA.‘I'IS’I'ICS
CONﬂVIUNTl'Y AND FAMILY HEALTH

FIRST ADDENDUM
. ,
FnstAddenchnntod:e January 23, 1995 AgremunmadebemmLanaKomky PhD,
Associate Director, Center for AIDS and STD, University -of Washington, David B. Thomas,

M.D., Dr.P.H., Head, Program in Epidemiology, Fred Hutchinson Cancer Research Center, and
Charles Wiggins, M.S.P.H,, Doctoral Student, Department of Epidemiology, University of

‘WuhmgmmdkﬁmhmmFredehnsmCmaRathm(hmﬁa

referred to as 'RESEARCHERS"),andMameHay& M.D., Assistant Secretary, Commumity
and Family Health, Jeanette Stehr-Green, M.D., Director, Office of HIV/AIDS Epdcrmologymd :
Evaluation, and Laory Klopfenstem, M.P.A_, Director, Office of STD Services, and now to

- include Elizabeth Ward, Ass:stant Sectemy prdexmology ‘and Halth. Statxsncs, (hzremaﬁer

refaredtoas"DOH").

N

2. DOHwillcratea‘“stanc ﬁle”oncompmerduk(s)fmmtheWashmgtonSme
Commumicable Disease Registty (WSCDR) of all persons aged 16 and.older whose -
recordsmdn:ateadmgnoslsofhepanusB hspauusA,Entamoebahufb’lytzca
Campylobacter spp.,; Giardia spp., Shigella spp., or Salmonella spp. during the period .

Jamuary 1, 1974d:r0ughDeca:nbet31 1994. AcopyofhssnhsetoftthSCDRwﬂl o
betetamedaxthePubthealthLaboraImyuntﬂDecqnbaBI “1997. . This"WSCDRY - '
subsetﬁle.‘wﬂ;_belmkedtothe static. file of the HIV/AIDS Reporting - ystgm’fHARS} S
medfotthxsmmhmddcm'bedmﬁ:eknmryﬂ 1995 Agreement. - This linkage® -~
" will be performed at.the Office ‘of Infectious ‘Diseases -and - chmdus:ﬁ\'m?"ﬂ%akh’in T
. Olympia, Washxngton. “The confidential data -elements “ from “WSCDR' nsed.ﬁtthxsl o
Enkage are listed in Table- A.1; confidential data elements from ‘the HARS database to:
pctfcmthzshnkageuehstedmthz]anuaryﬁ 1995Agreemaxt. I-'oranmatnhmg o -
. records, non-confideritial elements oftheW'SCDRwiIIbeextrmqformchmonmmr e
" " research -database; these elements ‘are listed ‘in ‘Table A 2. " Al temporary work files. <77
. amed&mgmemlmhgé'ﬁr&mwmbeda&o}edmiédiamlyupmcdﬁpfeuﬁﬁ::f LT
of the linkage. - Ancoplsoftbewmpmdﬂeofpotmﬂmhmgmotdsbm el
HARSdeSCDRmnbedeletedoncethemtegmyoftheImhgehasbeen el

C gt



3. TheRBSEARCHEmexdennfymofnon-Hodghns Iymphomamtthancet :
. Surveillanice System (CSS) static file described in the January 23, 1995 Agreement.- The
RBSEARCHEmeldemfymenm-Am&rdaedmbyumgmehnkzgekeyﬁom
the initial HARS/CSS linkage, as described in the Jamuary 23, 1995 Agréement. - Oxnly
pon-confidential data elements from CSS for these cases will be added to the research
database. Th\slmkagewmbepcrfonnedatthEccofInfecuousDwssmd;

Repro@mveHealthmOIympm,Washmgmn,whueﬁelmkagekeyfotHARSlCSSm
held. =~ - .

4. IheRBSEARCHERSag:eFthatellteunkofthﬁJmuaryzé,IWSAgrecmanwiﬁl
. DOHranainﬁxeﬂ’ectmdapplymtheaddiﬁonaldaadisdosedmdzrthisAddmdum.

In Witness Whereof, the pama have signed their names on the dates appearing with their
sxgnamrs

ﬁgﬁamtm' S ' BZ%ZL&& _
Eptdzxmology and Health Sttusua o » . S

and Family Halth

cmﬂsvrxggmmsrﬁ.,crﬁgésmm " ‘Dae . . .- .
_’UWDcpumnentoprxdznnology - P T




- p——. L

'STREET_2
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CURRICULUM VITAE
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Seattle, WA 98109

(206) 667-4111

DATE OF BIRTH February 14, 1956

PLACE OF BIRTH Denver, Colorado

MARITAL STATUS: Married, two children

EDUCATION

1999 Ph.D. University of Washington
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1983 M.S.P.H. University of Alabama-Birmingham
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1978 B.S. University of New Mexico

Health Education Albuquerque, New Mexico
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Fred Hutchinson Cancer Research Center
Seattle, Washington

1983-1990 Epidemiologist
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University of New Mexico Cancer Center
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Belen Sleep Project
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School of Medicine
Albuquerque, New Mexico
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PROFESSIONAL EMPLOYMENT, continued

1982-1983 Administrative Assistant to the Department Head
Department of Epidemiology
University of Alabama - Birmingham
Birmingham, Alabama

1978-1982 Reporting Assistant
New Mexico Tumor Registry
University of New Mexico Cancer Center
Albuquerque, New Mexico

PROFESSIONAL ACTIVITIES

1994-present Member, Network for Cancer Control Research
among American Indian and Alaskan Native Populations
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Sponsored by the Society for Epidemiologic Research
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The Edward A. Smuckler Memorial Workshop
Sponsored by the National Cancer Institute
Keystone, Colorado
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1986 Epidemiology Summer Session
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1982

1981

Sponsored by the New England Epidemiology Institute

Tufts University

Medford, Massachusetts

Courses: Regression and Categorical Data Methods
Epidemiologic Basis of Public Health Policy and Law
Theory and Practice of Case-Control Research
Data Acquisition and Management

Population Estimate Methodology
Sponsored by the U. S. Census Bureau
San Antonio, Texas

Epidemiology Summer Session
Sponsored by the New England Epidemiology Institute
University of Massachusetts
Ambherst, Massachusetts
Courses: Multivariate Methods in Epidemiologic Analysis
Cancer Epidemiology
Environmental and Occupational Epidemiology

Epidemiology Summer Session
Sponsored by the New England Epidemiology Institute
University of Massachusetts
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Courses: Theory and Practice of Epidemiology, Level 1
Biostatistics for Epidemiologists
Cancer Epidemiology

Biostatistics for Epidemiology

Sponsored by the Tumor Registry Training Program and
Conferences for Personnel of Cancer Patient Data Systems,
Cancer Research Institute, University of California-San Francisco
College of William and Mary

Williamsburg, Virginia

MEMBERSHIPS

Society for Epidemiologic Research
American Association for the Advancement of Science
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