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Kenya has aims to achieve the 95-95-95 goals for prevention of mother-to-child HIV transmission (PMTCT) by 

2030; yet, each year there are 13,000 new infant HIV infections. Repeat testing in the third trimester and in the 

postpartum period, when risk of HIV acquisition is high, can help detect and treat incident maternal infections 

and reduce mother-to-child HIV transmission. Current data on the timing, frequency, and utility of repeat testing 

are lacking. We assessed the cost-effectiveness of repeat HIV testing during pregnancy and the postpartum 

period, comparing various repeat testing scenarios to inform more targeted policies on PMTCT programs, and 

maximize HIV prevention resources in Kenya. We assessed the cost-effectiveness of 5 repeat testing scenarios, 

varying the number and timing of repeat testing, in averting infant HIV infections. We constructed a separate 

decision analytic model for each scenario to estimate the number of infant infections averted, the incremental 

cost-effectiveness ratio in terms of infections averted (ICER-IA), and the total cost to the Kenyan health care 

system. As a conservative estimate, repeat testing scenarios were considered to be cost-effective if the ICER-IA 

was less than 3 times Kenya’s gross domestic product (GDP) per capita ($4365 USD in 2016) and highly cost-

effective if less than Kenya’s GDP per capita ($1455 USD in 2016). All repeat testing strategies are cost-effective 
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in averting infant infections. Repeat testing at delivery; at 6 weeks postpartum; at both 6 weeks postpartum and 

6 months postpartum; and in the third trimester/at delivery, at 6 weeks postpartum, and at 6 months 

postpartum (complete repeat testing) are all also considered highly-cost-effective. The most cost-effective 

strategy is conducting complete repeat maternal HIV testing, which averts a 12,023 infant infections with an 

ICER-IA of $1,189. The second most cost-effective scenario is repeat testing at 6 weeks postpartum and 6 months 

postpartum, which averts 8,403 infections at the ICER-IA of $1,249. Repeat testing at 6 weeks postpartum averts 

5,160 infections at the ICER-IA of $1,426. Among all the repeat testing scenarios, complete retesting averts the 

most infant infections and is highly cost-effective. Data on implementation of repeat testing guidelines will be 

useful to measure health and economic impact of scaling up repeat maternal testing in Kenya.  
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Background  

Worldwide, over 90% of HIV infections among children are transmitted during pregnancy, childbirth, and 

through breastfeeding.1 Women with incident HIV infections in pregnancy and the postpartum period have a 2-

fold higher risk of mother-to-child HIV transmission (MTCT) compared to women with chronic infections.2,3 Each 

year, there are 13,000 new infant HIV infections in Kenya.4 While Kenya pledged to reduce MTCT to less than 

5% in 2011, only 15%  of counties have achieved this goal, and 32% have MTCT rates exceeding 15%.3,4 In order 

to move towards elimination of MTCT (eMTCT), Kenya must achieve 95-95-95 goals by 2030.4  

 

Studies suggest risk of HIV acquisition remains high in pregnancy and the postpartum period in Kenya, with a 

pooled risk of 3.8 per 100 person-years during pregnancy and the postpartum period.2,5 Moreover, maternal 

HIV infections acquired after initial HIV testing during antenatal care will go undetected if women are not offered 

repeat testing in the third trimester or the postpartum period. In South Africa, over one-third of MTCT was 

attributed to incident maternal HIV infections that were undetected after the initial antenatal care (ANC) HIV 

test.6 Thus, repeat testing in the third trimester and in the postpartum period can help detect and treat incident 

maternal infections, and subsequently reduce MTCT.  

 

The World Health Organization (WHO) recommends conducting repeat testing during pregnancy, labor and 

delivery, and/or in the postpartum period; but lack of guidance on operationalizing guidelines in prevention of 

mother-to-child transmission (PMTCT) programs has led countries to develop separate national  

recommendations.7,8 In Kenya, current guidelines recommend repeat testing during the third trimester or at the 

time of delivery, at 6 weeks postpartum, and at 6 months postpartum.9,10 However, guidelines may not be 

uniformly implemented.11 In a recent study conducted in Kenya, only 27% of the women eligible to retest were 

retested by delivery.11 Furthermore, the frequency of repeat testing in the postpartum period has not been well 

characterized. Both timing and frequency of repeat maternal HIV testing are expected to affect utility of 

subsequent maternal HIV testing, and likelihood of detecting new maternal HIV infections. Data that 

demonstrate the public health impact of retesting at specific time points during pregnancy and postpartum, 

alone at one time point or in combination at multiple time points, would be useful in determining utility of 

specific repeat testing strategies.  

 

Cost-effectiveness analyses of repeat maternal testing can aid in guiding policies and PMTCT programs, and 

maximize HIV prevention resources. To assess the cost-effectiveness of repeat HIV testing during pregnancy and 

the postpartum period, we constructed decision analytic models comparing various repeat testing scenarios 

based on current Kenyan guidelines.  

 

Methods 

Base-case and comparator repeat testing scenarios 

We developed 5 repeat maternal HIV testing scenarios to compare with the base-case scenario (no repeat  

maternal HIV testing) (Table 1). In the base-case scenario, we assume all women test negative for HIV during 

their first ANC visit by 28 weeks gestation and do not receive a repeat test. There are 3 scenarios that model 

only 1 repeat test, including repeat testing in the third trimester (scenario 1), at delivery (scenario 2), and at 6 

weeks postpartum (scenario 3). We modeled 2 scenarios where women receive multiple repeat tests, including 

repeat testing at 6 weeks postpartum and 6 months postpartum (scenario 4), and complete repeat testing in 

the third trimester or delivery, at 6 weeks postpartum, and 6 months postpartum (scenario 5).   

 

Decision analytic models  

While dynamic epidemiological S-I-R and Markov models have been used widely in HIV research to guide 

decision-making on HIV prevention and treatment programs and estimate the cost-effectiveness of 

interventions, we utilized a decision analytic model design as they are comparatively easier to interpret and 
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adapt for a single individual or cohorts. Five separate decision analytic models were constructed, one for each 

repeat testing scenario. The schematic in Figure 1 illustrates the decision analytic model for scenario 1 (repeat 

testing in the third trimester). In this model, pregnant women with initial HIV negative results in ANC are 

followed through 9 months postpartum; infants are followed from birth through 9 months postpartum.  

 

Input parameters  

Probabilities in the model are shown in Table 2. Probabilities included maternal HIV acquisition, infant HIV 

acquisition, attendance at the MCH clinic for ANC and postnatal care visits, facility delivery, breastfeeding, 

antiretroviral therapy (ART) use, and reduction in HIV transmission due to infant prophylaxis and/or ART. Model 

parameters were derived from published literature unless otherwise indicated in Table 2.  Wherever available, 

we used data for the Kenya-specific country context. According to the World Bank, the population of Kenya is 

48 million with a crude birth rate of 3.9.12 Therefore, we modeled a cohort of 1.7 million pregnant women.  

 

We assumed all pregnancies were singleton births, repeat HIV test acceptability was 100%, and women deliver 

at 40 weeks gestational age. We assumed incident infections would only be detected 12 weeks after HIV 

acquisition, and incident maternal infections are in the acute stage for 12 weeks. We assumed the probability 

of testing was the same at all time points with the exception of delivery; we assumed that at delivery it was 25% 

lower than testing in the third trimester (100% for women offered a repeat test). Among women who had HIV 

detected through repeat testing, we assumed 100% started and adhered to ART through 9 months postpartum. 

Similarly, we assumed that women that were detected through repeat testing provided their infants with infant 

prophylaxis for the duration of breastfeeding. Our treatment parameters follow Kenya’s ART guidelines, which 

implement the PMTCT strategy, Option B+. Under Option B+, HIV-infected pregnant (or postpartum) women 

initiate ART at diagnosis and continue for life; infants born to HIV-infected women initiate infant prophylaxis 

and continue for the duration of breastfeeding.9,10 We assumed no differential HIV acquisition risk based on age 

or sexual behavior, such as having multiple sexual partners. We also do not incorporate maternal mortality or 

neonatal mortality. 

  

Costs  

The cost of the initial test was abstracted from a WHO meta-analysis on the cost of HIV testing in low and high 

resource settings. The average cost of provider initiated HIV test at the sub-district, district, health center levels 

in Kenya was $5.18 in 2013 U.S. Dollars (USD), adjusted for inflation, $5.54 in 2018 USD.29 Repeat cost data were 

collected between June and November 2017 in Kenya from the provider perspective. We conducted time and 

motion studies that micro-costed the cost of personnel, and abstracted costs of 3rd generation HIV test kits and 

other supplies (e.g. gloves) from clinic registers at Ahero County and Bondo sub-County Hospitals in western 

Kenya. All costing analysis was conducted in the context of an on-going study implementing repeat testing 

during pregnancy and postpartum using a 4th generation HIV test; all research-related costs were removed from 

our cost estimates (Table 3). All costs were converted to 2018 USD and no discount rates were applied as the 

time horizon was less than a year.  

 

Cost-effectiveness analysis 

While cost-effectiveness analysis is more typically expressed as the cost per life-year saved, quality-adjusted 

life-year (QALY) gained, or disability-adjusted life-year (DALY) averted, in this case the future health impact of 

an infant HIV infection is difficult to assess in a data-driven way, because the future quality of HIV care for an 

individual now born with infection will depend greatly upon options for HIV treatment or cure in coming 

decades. We therefore assessed the cost per infant infection averted (ICER-IA) rather than per unit of health 

gained. This form of incremental cost-effectiveness cannot be compared to standard cost-effectiveness 

thresholds such as gross domestic product, nor can it be compared to investments in other disease areas. 

However, it can be used to compare internally across testing strategies to identify the most cost-effective 
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strategy to avert infant infections. For reference, the gross domestic product (GDP) of Kenya is $1,45513 and a 

typical threshold for cost-effectiveness is 3 times the per-capita GDP, or $4,365, per life-year saved, QALY 

gained, or DALY averted. Averting an infant infection is likely to gain at least a QALY or avert a single DALY (as 

lifelong HIV treatment is still challenging and a cure does not yet exist), and thus, comparing the cost per infant 

infection averted to GDP would give a conservative estimate for cost-effectiveness. 

 

Model estimates were used to calculate the incremental cost-effectiveness ratios per infant infection averted 

(ICER-IA) of adding repeat maternal HIV testing to the base-case scenario (no repeat maternal HIV testing) per 

infant HIV infection averted. As a conservative estimate, repeat testing scenarios were considered to be cost-

effective if the ICER-IA was less than 3 times Kenya’s gross domestic product (GDP) per capita ($4,365 USD in 

2016) and highly cost-effective if less than Kenya’s GDP per capita ($1,455 USD in 2016).  

   

One-Way Sensitivity Analyses 

We conducted several one-way sensitivity analyses for repeat testing scenario 1 (repeat testing in the third 

trimester) to evaluate the impact of varying specific input parameters on the ICER-IA for scenario 1. We a priori 

set to modify the input parameters by 25-50%. The full set of parameters we conducted sensitivity analyses on 

are in Table 5.  

 

Results  

All repeat testing strategies are cost-effective in averting infant infections (Table 4) even with the conservative 

comparison of GDP to cost per infant infection averted. Repeat testing at delivery (scenario 2), at 6 weeks 

postpartum (scenario 3), at 6 weeks postpartum and 6 months postpartum (scenario 4), and complete repeat 

testing (scenario 5) are all also considered highly-cost-effective. The most cost-effective strategy is conducting 

complete repeat maternal HIV testing (scenario 5), as outlined in the 2016 Kenyan guidelines, which averts a 

total of 12,023 infant infections at the ICER-IA of $1,189.9 Implementation of the complete repeat testing averts 

more infant infections than any other scenario, and more than twice the number of infections as repeat testing 

at only 6 weeks postpartum (5,160 infections; ICER-IA= $1,426). Scenario 4 was the second most cost-effective 

scenario; repeat testing at 6 weeks postpartum and 6 months postpartum averts 8,403 infections at the ICER-IA 

of $1,249. We modeled repeat testing in the third trimester and at delivery separately, and found 1,123 more 

infant infections were averted through repeat testing at delivery. The total cost to the Kenyan health care 

system ranges from around $5 million to $14 million dollars depending on which repeat testing scenario is 

implemented.   

 

Sensitivity Analyses  

The parameters that the models are most sensitive are the maternal and infant HIV transmission. For the 

parameter for infant transmission during the acute stage, both a 50% increase and decrease in transmission 

results in higher ICER-IAs. Additionally, our models are also sensitive to infant transmission during the chronic 

stage of the infection, where a 50% decrease results in over a $1000 increase in the ICER-IA. The probability of 

transmission of HIV to mother is also another parameter our model is highly sensitive to—a 50% decrease 

increases the ICER-IA by over $1,000, while an increase by 50% result in more modest savings under $500.  

 

Our models was robust with respect to infant ART costs and repeat testing costs. However, the models were 

sensitive to the maternal ART costs where the ICER-IA decreases by over $250 with a 50% reduction in price of 

ARTs.   

 

 

 

Discussion  
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We found that repeat maternal HIV testing was cost-effective under all repeat testing scenarios evaluated in 

decision analytic models; 4 of 5 repeat testing scenarios were highly cost-effective. Complete implementation 

of current repeat testing guidelines averted the highest number of infant infections by 9 months postpartum, 

but was also the more costly to implement. The total cost to the Kenyan health care system to uniformly 

implement the complete repeat testing guidelines would be $14.3 million over 9 months, whereas costs incurred 

by the government would decrease to below $7.3 million if only one repeat test is implemented. These costs 

are significantly lower than the $34 million the Kenyan government currently spends on HIV testing and 

counseling and the additional $10 million it spends on PMTCT services (including delivery services, ART, and 

infant prophylaxis costs).14 Furthermore, Kenya’s economy in 2016 was worth $75b USD, and the country 

currently spends roughly 7% of its GDP on health care with plans to further increase.15 Repeat testing 

implementation should be considered as Kenya’s health spending continues to expand.  

 

Our results are similar to another study that showed repeat HIV testing at the time of delivery in pregnancy was 

cost-effective in Uganda, and averted over 400,000 disability adjusted life-years (DALYs).27 However, to our 

knowledge, no studies have assessed the public health or economic impact of conducting repeat maternal HIV 

testing in both pregnancy and during the postpartum period. Our model assessed the impact of conducting 

repeat maternal HIV testing across the pregnancy-postpartum continuum, both at individual time points and at 

combinations of time points, to show the utility of each approach. This analysis is novel in that it estimates infant 

HIV infections averted if current Kenyan guidelines were completely or partially implemented.  Additionally, in 

multiple sensitivity analyses, we found that even with varying levels of uncertainty around the input parameters, 

repeat testing remained cost-effective. 

 

Our analysis was subject to several limitations. Current Kenyan guidelines suggest that only women who did not 

receive a repeat test in pregnancy should have repeat test at the time of labor or delivery. However, due to the 

limitations of our model structure, infections averted by repeat testing in the third trimester and at delivery 

were modeled separately. Furthermore, since we did not vary estimates of maternal HIV transmission risk by 

age, our estimates of infant infections averted may be attenuated since transmission rates are known to be 

higher women who are younger women or have multiple partners.16 Furthermore, HIV transmission acquisition 

risk varies by whether women use pre-exposure prophylaxis (PrEP), or have male partners who have sex with 

men or are circumcised—these parameters were also not included in our model. Additionally, we assumed 100% 

acceptability if repeat testing was offered, and studies on PMTCT interventions have shown testing rates are 

high (above 90%), but are not universal.17 We also assumed 100% ART adherence which likely inflates the 

number infections averted; however, in the 2016 Kenya AIDS Response Progress (KAIS) Report adherence was 

found to be above 80%.3 Moreover, we did not model all costs incurred for women on treatment and costs 

saved from infant infections averted past 9 months. Finally, our modeled estimates are not generalizable against 

other health interventions since we did not conduct a cost-utility analysis using quality adjusted life years 

(QALYs) or DALYs. Therefore, we cannot compare the cost-effectiveness of repeat testing to other health 

interventions. However, we can compare all the repeat testing scenarios as they have the same base-case.  

 

We found that the current Kenyan guidelines for repeat maternal HIV testing are optimal in averting the most 

infant infections by 9 months postpartum, and are highly cost-effective, but are more costly to implement.  Data 

from these results can help inform utility and cost of implementing current guidelines. However, future 

modeling studies should consider incorporating costs saved from averting infant infections, including the 

lifetime costs incurred by identifying additional infant infections, and QALYs or DALYs, to better ascertain the 

spectrum of costs incurred and averted.  
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Table 1: Repeat testing scenarios1 

Base case  HIV test at first antenatal care visit 

 

1: Third trimester   HIV retest in the third trimester  

2: Delivery HIV test at first antenatal care visit 

Repeat test at delivery (40 weeks) 

 

3: 6 weeks postpartum 

 

Repeat test at 6 weeks postpartum 

4: 6 weeks and 6 months 

postpartum 

 

 

Repeat tests at 6 weeks postpartum and  at 6 months 

postpartum 

5: Third trimester/ delivery, 6 

weeks postpartum, and 6 months 

postpartum (Complete repeat 

testing guidelines) 

 

Repeat tests in the third trimester/delivery, at 6 weeks 

postpartum, and 6 months postpartum 

1All test case scenarios assume repeat testing in addition to the base case scenario HIV test at first 

antenatal care visit 
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Table 2: Parameters 

  

 

Value Source  

Probability of first ANC and before 28 

gestational weeks. 

0.932 Kenya DHS 201417 

Probability of testing HIV negative at first ANC 0.946 Nedge 201618  

Probability of second ANC visit 0.924 Kenya DHS 201417 

Probability of facility delivery 0.612 Kenya DHS 201417 

Probability of attending 6 weeks visit 0.98 Kenya DHS 201417 

Probability of attending 6 months visit 0.364 Kenya DHS 201417 

Probability of HIV test acceptability  1 Assumed 

Weekly probability of maternal HIV acquisition Kinuthia et al. 201519 

28 weeks- up to 

36 weeks (in 

pregnancy) 

0.0053 

Delivery- up to 

40 weeks 

0.0080 

6 weeks 

postpartum 

0.0119 

6 months 

postpartum 

0.0135 

 

Sensitivity of HIV test 0.99 Abbott20 

Probability of breastfeeding at 9 months  0.75 Oiye 201621 

Probability of maternal ART initiation after 

diagnosis 

0.75 KAIS 20163 

Probability of maternal ART adherence  1 Assumed  

Probability of transmission to infant while on 

ART from delivery to 9 months postpartum  

0.067 Ashiono et al. 201722  

Weekly probability of MTCT  among women 

with chronic infection-  

0.039 

 

Liang 200923 

 

Weekly probability of MTCT among women 

with acute infection 

0.059 Marinda 201124  

Probability of transmission to infant during 

delivery, in the absence of maternal/infant ART  

.15 Assumed based on WHO estimates25 

Probability MTCT while on  ART by 9 months 

postpartum  

.18 Morrison 201526 

Probability MTCT while on infant prophylaxis by 

9 months postpartum 

.325 Kim 201327  and Connor 199428 
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Table 3: Costs for repeat maternal HIV test  

Total cost for initial HIV Test 

$5.541 
 

Repeat test (HIV negative) Confirmatory test (if HIV 

positive on repeat test) 

Personnel (nurse salary) $1.512 $2.273 

HIV test kit (3rd generation)  $0.524 $0.605 

Other supplies 
 

  

   Gloves (1 pair) $0.14 $0.14 

   Cotton wool (per use) $0.01 $0.01 

   Rubbing alcohol (per use) $0.05 $0.05 

TOTAL COST  $2.23 $3.07 
1 The average cost of provider initiated HIV test at the sub-district, district, health center levels in Kenya was 

$5.18 in 2013 U.S. Dollars, adjusted for inflation, $5.54 in 2018 U.S. Dollars.29  

230 minutes for repeat test  
345 minutes for confirmatory test for woman that tested positive on the repeat test- includes 15 minutes 

wastage time 

4Using Alere Determine™ HIV-1/2 
5First Response® HIV 1-2-0 Card Test 
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Table 4: Repeat maternal HIV testing scenarios modeled 

Time point(s) of 

repeat testing 

Total number of 

infant infections 

averted 

ICER-IA 

Total cost for health 

system to avert all 

infections 

Scenario 1:  

 At third trimester  
2,785 $2,014 $5,608,565 

Scenario 2:  

At delivery  
3,908 $1,303 $5,093,292 

Scenario 3:  

At 6 weeks  
5,160 $1,426 $7,356,412 

Scenario 4:  

At 6 weeks and 6 

months postpartum  

8,403 $1,249 $10,499,004 

Scenario 5:  

At third trimester 

/delivery; at 6 weeks 

postpartum; and 6 

months postpartum*  

12,023 $1,189 $14,299,225 

*Complete repeat testing guidelines in Kenya 
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Table 5: One-Way Sensitivity Analyses of Parameters in Model 1 

Parameter Low-High Values 

for Parameters 

ICER-IA Percent 

Change in 

Parameter 

Probabilities  

Weekly maternal HIV acquisition during 

pregnancy 

0.003-0.008 $3,375- $1,560* 50%  

MTCT at delivery  0.075- 0.225 $2,236- $1,832* 50%  

MTCT to infant post-delivery (acute)  0.025-0.076 $3,877-$3,020* 50%  

MTCT to infant post-delivery (chronic)  0.020-0.060 $3,317-$1,445* 50%  

MTCT while on ART by 9 months 

postpartum 

0.506-0.844 $2,100-$1,932* 25%  

Maternal ART initiation after diagnosis 0.188-0.938 $2,022-$2,011* 25%  

Cost parameters  

Cost of 3rd generation per HIV Test  $1.12- $3.35 $2,011-$2,017* 50%  

Cost of maternal ART per? $3.13-$9.39 $1,767-$2,260* 50%  

Cost of infant ART per? $2.75-$8.25 $1,933-$2,094* 50%  

*Denotes ICER-IA cost-effective    
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Figure 1: Schematic for Scenario 1-Repeat testing in third trimester 
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Figure 2 

 

 
*ICER-IA increased with a 50% increase in maternal to child transmission in acute stage  

**ICER-IA increased with a 50% decreased in maternal to child transmission in acute stage  
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Appendix  
 

Table 2a: Parameters 

  

Probability of first ANC and before 28 gestational 

weeks. 

0.932 Kenya DHS 201417 Panc_b28 

Probability of testing HIV negative at first ANC 0.946 Nedge 201629  Ptst_neg 
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Probability of second ANC visit 0.924 Kenya DHS 201417 Psec_vis 
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Probability of facility delivery 0.612 Kenya DHS 201417 Pfal_del 

Probability of attending 6 weeks visit 0.98 Kenya DHS 201417 P6wk_vis 

Probability of attending 6 months visit 0.364 Kenya DHS 201417 P6m_vis 

Probability of HIV test acceptability  1 Assumed  

Weekly probability of maternal HIV acquisition 

Probability of first ANC and before 28 gestational 

weeks. 

Kinuthia et al. 201529 

28 weeks- up to 

36 weeks (in 

pregnancy) 

0.0053 Phiv+ 

Delivery- up to 40 

weeks 

0.0080 Phiv+ 

6 weeks 

postpartum 

0.0119 Phiv+ 

6 months 

postpartum 

0.0135 

 

Phiv+ 

0.932 Kenya DHS 201417 Phiv+ 

Sensitivity of HIV test 0.99 Abbott29 Ptst_sen 

Probability of breastfeeding at 9 months  

Probability of maternal ART initiation after 

diagnosis 

0.75 Oiye 201629 Pbf_6wks 

0.75 KAIS 20163 Pbf_9mos 

Probability of ART initiation 

Probability of maternal ART adherence  

0.75 

1 

Source: KAIS 2016 

Assumed  

Part 

Probability of transmission to infant while on ART 

from delivery to 9 months postpartum  

0.067 Ashiono et al. 201729  Ptrn_art 

Weekly probability of MTCT  among women with 

chronic infection-  

0.039 

 

Liang 200929 

 

Part_hivreduc 

Weekly probability of MTCT among women with 

acute infection 

0.059 Marinda 201129  Ptrn_ut_ac 

Probability of transmission to infant during 

delivery, in the absence of maternal/infant ART  

.15 Assumed based on WHO 

estimates29 

Ptrn_ut_ch 

Probability MTCT while on  ART by 9 months 

postpartum  

.18 Morrison 201529 Preduc_inf_art 

 

 

 

Table 2b: Transition Probabilities  

 Scenario 1: Repeat testing in late pregnancy  

Probability of no repeat test and being positive: The 

probability of being positive at 36 gestational weeks and 

not having a repeat test are the same.  

 

Phiv+ 

 

Probability of repeat test (Prepeat_test): The probability of 

testing negative at the first visit and coming in for a 

second visit at 36 gestational weeks multiplied by the 

Prepeat_test= [(Panc_b28 * Ptst_neg * Psec_vis )]* [Pwhiv+ 

= Phiv+_lp * Ptst_sen ] 
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probability of acquiring HIV by 36 gestational weeks 
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times the test sensitivity.   
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Probability of woman initiating ART:  The probability 

starting ART.  

 

Part  

 

Probability of HIV infected infant at delivery for mothers 

on ART (Part_infant+):  The probability of infant transmission 

of acute infection by the number of weeks (duration as 

long as mothers infection), probability of infant 

transmission, probability of reduction due to maternal 

and infant ARTs, and the probability of transmission 

while on ART.  

 

Part_infant+= Pinfant_trans_acute*#of_wks *P reduc_art* 

Preduc__inf_art * Pinf_trans_risk* Ptrn_art 

 

Probability of HIV infected infant at delivery for mothers 

not on ART (Pnart_infant+): The probability of infant 

transmission of acute infection by the number of weeks 

(duration as long as mothers infection), probability of 

infant transmission, probability of reduction due to 

infant ARTs only.   

 

Pnart_infant+= Pinfant_trans_acute*#of_wks  * Pinf_trans_risk 

* Preduc__inf_art  

 

Probability of HIV infected infant for mothers on ART 

(Part_infant+) at 9 months postpartum:  The probability of 

infant transmission of acute and chronic infection by the 

number of weeks (duration as long as mothers infection), 

probability of infant transmission risk, probability of 

reduction due to maternal ARTs, the probability of 

transmission while on ART, and probability of 

breastfeeding.  

 

Part_infant+= Pinfant_trans_acute*#of_wks * 

Pinfant_trans_chronic *#of_wks  *P reduc_art * Pbf * 

Ptrn_art* Pinf_trans_risk 

Probability of HIV infected infant for mothers not on ART 

(Pnart_infant+) 9 months postpartum: The probability of 

infant transmission of acute and chronic infection by the 

number of weeks (duration as long as mothers infection), 

probability of infant transmission risk, and probability of 

breastfeeding. 

 

Pnart_infant+= Pinfant_trans_acute*#of_wks * 

Pinfant_trans_chronic *#of_wks   * Pbf * Pinf_trans_risk  

Scenario 2: Repeat testing in delivery  

Probability of no repeat test and being positive: The 

probability of being positive at delivery and not having a 

repeat test are the same.  

 

Phiv+_del 

 

Probability of repeat test (Prepeat_test): The probability of 

testing negative at the first visit and probability of facility 

delivery multiplied by the probability of acquiring HIV by 

delivery times the test sensitivity.  

Prepeat_test= [(Panc_b28 * Ptst_neg * Pfal_del)]* [Pwhiv+ 

= Phiv+_del * Ptst_sen ] 

 

 

Probability of woman initiating ART:  The probability 

starting ART.  

 

Part  
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Probability of HIV infected infant at delivery for mothers 

on ART (Part_infant+):  The probability of infant transmission 

of acute infection by the number of weeks (duration as 

long as mothers infection), probability of infant 

transmission, probability of reduction due to maternal 

and infant ARTs, and the probability of transmission 

while on ART.  

 

Part_infant+= Pinfant_trans_acute*#of_wks *Preduc_art* 

Preduc__inf_art * Pinf_trans_risk* Ptrn_art 

 

Probability of HIV infected infant at delivery for mothers 

not on ART (Pnart_infant+): The probability of infant 

transmission of acute infection by the number of weeks 

(duration as long as mothers infection), probability of 

infant transmission, probability of reduction due to 

infant ARTs only.   

 

Pnart_infant+= Pinfant_trans_acute*#of_wks  * Pinf_trans_risk 

* Preduc__inf_art  

 

Probability of HIV infected infant for mothers on ART 

(Part_infant+) at 9 months postpartum:  The probability of 

infant transmission of acute and chronic infection by the 

number of weeks (duration as long as mothers infection), 

probability of infant transmission risk, probability of 

reduction due to maternal ARTs, the probability of 

transmission while on ART, and probability of 

breastfeeding.  

 

Part_infant+= Pinfant_trans_acute*#of_wks * 

Pinfant_trans_chronic *#of_wks  *Preduc_art * Pbf * 

Ptrn_art* Pinf_trans_risk 

Probability of HIV infected infant for mothers not on ART 

(Pnart_infant+) 9 months postpartum: The probability of 

infant transmission of acute and chronic infection by the 

number of weeks (duration as long as mothers infection), 

probability of infant transmission risk, and probability of 

breastfeeding. 

 

Pnart_infant+= Pinfant_trans_acute*#of_wks * 

Pinfant_trans_chronic *#of_wks   * Pbf * Pinf_trans_risk  

Scenario 3: Repeat testing at 6 weeks postpartum 

Probability of no repeat test and being positive: The 

probability of being positive at 6 weeks postpartum and 

not having a repeat test are the same.  

 

Phiv+_6wks 

 

Probability of repeat test (Prepeat_test): The probability of 

testing negative at the first visit and probability of 

coming in at 6 weeks postpartum multiplied by the 

probability of acquiring HIV by 6 weeks postpartum times 

the test sensitivity.  

 

Prepeat_test= [(Panc_b28 * Ptst_neg * P6wks_vis)]* 

[Pwhiv+ = Phiv+_6wks * Ptst_sen ] 

 

 

Probability of woman initiating ART:  The probability 

starting ART.  

 

Part  
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Probability of HIV infected infant at delivery for mothers Part_infant+= Pinfant_trans_acute*#of_wks *Preduc_art* 
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on ART (Part_infant+):  The probability of infant transmission 

of acute infection by the number of weeks (duration as 

long as mothers infection), probability of infant 

transmission, probability of reduction due to maternal 

and infant ARTs, and the probability of transmission 

while on ART.  

 

Preduc__inf_art * Pinf_trans_risk* Ptrn_art 

 

Probability of HIV infected infant at delivery for mothers 

not on ART (Pnart_infant+): The probability of infant 

transmission of acute infection by the number of weeks 

(duration as long as mothers infection), probability of 

infant transmission, probability of reduction due to 

infant ARTs only.   

 

Pnart_infant+= Pinfant_trans_acute*#of_wks  * Pinf_trans_risk 

* Preduc__inf_art  

 

Probability of HIV infected infant for mothers on ART 

(Part_infant+) at 9 months postpartum:  The probability of 

infant transmission of acute and chronic infection by the 

number of weeks (duration as long as mothers infection), 

probability of infant transmission risk, probability of 

reduction due to maternal ARTs, the probability of 

transmission while on ART, and probability of 

breastfeeding.  

 

Part_infant+= Pinfant_trans_acute*#of_wks * 

Pinfant_trans_chronic *#of_wks  *P reduc_art * Pbf * 

Ptrn_art* Pinf_trans_risk 

Probability of HIV infected infant for mothers not on ART 

(Pnart_infant+) 9 months postpartum: The probability of 

infant transmission of acute and chronic infection by the 

number of weeks (duration as long as mothers infection), 

probability of infant transmission risk, and probability of 

breastfeeding. 

 

Pnart_infant+= Pinfant_trans_acute*#of_wks * 

Pinfant_trans_chronic *#of_wks   * Pbf * Pinf_trans_risk  

Scenario 4: Repeat testing at 6 weeks and 6 months postaprtum 

Probability of no repeat test (Prepeat_test) at 6 weeks 

postpartum:  The probability of being positive at 6 weeks 

postpartum and not having a repeat test are the same. 

 

 

Phiv+_6wks 

 

Probability of repeat test (Prepeat_test): Probability of 

woman having had first ANC visit and testing negative 

multiplied by the probability of coming in 6 weeks 

postpartum and testing negative multiplied by the 

probability of woman coming in at 6 months postpartum 

times the probability of acquiring HIV by 6 months 

postpartum times the test sensitivity.  

 

(Panc_b28 * Ptst_neg ) * ((1- Phiv+_6wk )* P6wk_vis) * 

(P6m_vis* Phiv+_6mos * Ptst_sen) 

 

Probability of woman initiating ART:  The probability 

starting ART.  

 

Part  
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Probability of HIV infected infant at delivery for mothers 

on ART (Part_infant+):  The probability of infant transmission 

of acute infection by the number of weeks (duration as 

long as mothers infection), probability of infant 

transmission, probability of reduction due to maternal 

and infant ARTs, and the probability of transmission 

while on ART.  

 

Part_infant+= Pinfant_trans_acute*#of_wks *Preduc_art* 

Preduc__inf_art * Pinf_trans_risk* Ptrn_art 

 

Probability of HIV infected infant at delivery for mothers 

not on ART (Pnart_infant+): The probability of infant 

transmission of acute infection by the number of weeks 

(duration as long as mothers infection), probability of 

infant transmission, probability of reduction due to 

infant ARTs only.   

 

Pnart_infant+= Pinfant_trans_acute*#of_wks  * Pinf_trans_risk 

* Preduc__inf_art  

 

Probability of HIV infected infant for mothers on ART 

(Part_infant+) at 9 months postpartum:  The probability of 

infant transmission of acute and chronic infection by the 

number of weeks (duration as long as mothers infection), 

probability of infant transmission risk, probability of 

reduction due to maternal ARTs, the probability of 

transmission while on ART, and probability of 

breastfeeding.  

 

Part_infant+= Pinfant_trans_acute*#of_wks * 

Pinfant_trans_chronic *#of_wks  *P reduc_art * Pbf * 

Ptrn_art* Pinf_trans_risk 

Probability of HIV infected infant for mothers not on ART 

(Pnart_infant+) 9 months postpartum: The probability of 

infant transmission of acute and chronic infection by the 

number of weeks (duration as long as mothers infection), 

probability of infant transmission risk, and probability of 

breastfeeding. 

 

Pnart_infant+= Pinfant_trans_acute*#of_wks * 

Pinfant_trans_chronic *#of_wks   * Pbf * Pinf_trans_risk  

Scenario 5: Complete retesting  

Probability of no repeat test (Prepeat_test) in late pregnancy 

or delivery:  The probability of being positive in late 

gestation or delivery and not having a repeat test are the 

same. 

 

 

Phiv+_lp    |  Phiv+_del 

 

 

Probability of repeat test (Prepeat_test): Probability of 

woman having had first ANC visit and testing negative 

multiplied by the probability of coming in late pregnancy 

or delivery and testing negative multiplied by the 

probability of woman coming in at 6 weeks postpartum 

and testing negative, multiplied by the by the probability 

of woman coming in at 6 months postpartum times the 

probability of acquiring HIV by 6 months postpartum 

times the test sensitivity.  

 

(Panc_b28 * Ptst_neg ) * ((1- Phiv+_lp  or 1-Phiv+_del)) * 

(1-Phiv+_6wks) * (P6mos_vis* Phiv+_6mos* Ptst_sen) * 
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Probability of woman initiating ART:  The probability 

starting ART.  

 

Part  

 

Probability of HIV infected infant at delivery for mothers 

on ART (Part_infant+):  The probability of infant transmission 

of acute infection by the number of weeks (duration as 

long as mothers infection), probability of infant 

transmission, probability of reduction due to maternal 

and infant ARTs, and the probability of transmission 

while on ART.  

 

Part_infant+= Pinfant_trans_acute*#of_wks *P reduc_art* 

Preduc__inf_art * Pinf_trans_risk* Ptrn_art 

 

Probability of HIV infected infant at delivery for mothers 

not on ART (Pnart_infant+): The probability of infant 

transmission of acute infection by the number of weeks 

(duration as long as mothers infection), probability of 

infant transmission, probability of reduction due to 

infant ARTs only.   

 

Pnart_infant+= Pinfant_trans_acute*#of_wks  * Pinf_trans_risk 

* Preduc__inf_art  

 

Probability of HIV infected infant for mothers on ART 

(Part_infant+) at 9 months postpartum:  The probability of 

infant transmission of acute and chronic infection by the 

number of weeks (duration as long as mothers infection), 

probability of infant transmission risk, probability of 

reduction due to maternal ARTs, the probability of 

transmission while on ART, and probability of 

breastfeeding.  

 

Part_infant+= Pinfant_trans_acute*#of_wks * 

Pinfant_trans_chronic *#of_wks  *P reduc_art * Pbf * 

Ptrn_art* Pinf_trans_risk 

Probability of HIV infected infant for mothers not on ART 

(Pnart_infant+) 9 months postpartum: The probability of 

infant transmission of acute and chronic infection by the 

number of weeks (duration as long as mothers infection), 

probability of infant transmission risk, and probability of 

breastfeeding. 

 

Pnart_infant+= Pinfant_trans_acute*#of_wks * 

Pinfant_trans_chronic *#of_wks   * Pbf * Pinf_trans_risk  

 
 


