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Abstract
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Department of Global Health

Objective: In Peru, access to timely, high-quality acute ischemic stroke (AIS) care is severely
limited. This study estimated the cost-effectiveness of strategies to improve uptake of treatments

for AIS.

Methods: We developed a state-transition model of AIS and its sequelae and parameterized the
baseline model using insurance system data, GBD estimates, and studies of stroke epidemiology
and costs. Interventions were analyzed through their effects on the AIS “cascade of care”: 1)
overall access to emergency departments, 2) access to hospitals capable of treating acute stroke,
3) presentation within 3 hours of symptom onset, 4) and appropriate use of thrombolytics.
Scenario 1 looked at certifying hospitals to become basic stroke care centers that could provide
thrombolytics to persons currently seeking care. Scenario 2 built on scenario 1 by adding an
evidence-based mass media campaign to increase care-seeking for acute stroke. Both scenarios

incorporated the impact of expanded access to post-stroke care (e.g., rehabilitation and secondary



prevention) following on expanded access to treatment. We took a 20-year time horizon and used

a 3% discount rate.

Results: Scenario 1 would improve timely access to thrombolytics from 2.3% of AIS to 5.7%; it
would reduce stroke mortality by 0.47% and disability by 1.5%, averting 5 deaths among the
current cohort of 55-year-old Peruvians (approximately 290,000 individuals). The scenario
would cost an additional $1270 per disability-adjusted life-year (DALY averted. Scenario 2
would improve timely access to thrombolytics from 2.3% to 11.8%; would reduce stroke
mortality by 4.2% and disability by 3.8%, averting 46 deaths in the same cohort. The scenario
would cost an additional $2,672 per DALY averted. Cost-effectiveness ratios for both scenarios

are below Peru’s 2023 GDP per capita ($7900), so they are likely to be cost-effective.

Conclusion: Enhanced investment in acute ischemic stroke care is cost-effective and can reduce

stroke-related mortality in Peru.



Introduction

Background

Stroke is one of the main causes of mortality and disability worldwide, and its burden continues to
increase each year (1). In low and middle income countries, younger populations are being

increasingly affected by stroke, which may be related to insufficient access to medical care (2).

The situation in Peru reflects a similar context, where, in addition to having an age-standardized
incidence of 98.8 per 100,000 person-years, there is still great disparity in services throughout the
country, especially between rural and urban areas (3,4). This number becomes much more
problematic in the group over 65 years, where at-risk patients have an incidence of 372 per 100,000

person-years (3).

The Peruvian health system is classified into the Public sector, which includes the Ministry of
Health, Essalud, and the Armed Forces; and the Private sector (5). The public sector has the
comprehensive health insurance (SIS), which allows health insurance for all Peruvians within the

Framework of Universal Health Insurance, through a subsidized and semi-contributory system (6).

Despite having interventions that have already demonstrated a reduction in the burden of stroke
worldwide (7,8), most are inaccessible through the Peruvian national health system in all regions
equally (9). For example, inadequate access or lack of access to intravenous alteplase (IV-tpa);
poor quality of transport from the stroke site to the hospital system; insufficient infrastructure or
medication supply are the main barriers to better service coverage (9). At the same time, for
mechanical thrombectomy, the cost is 3.1 times higher than medical treatment and is not offered

under national insurance, unlike the rest of Latin America (10).
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Both the Peruvian state and the Ministry of Health need approval from the Ministry of Economy
and Finance for budget allocation to strengthen or create any intervention supported by public
investment (11). It is for this reason that the focus of this study will prioritize costs from the health
system perspective, which will be identified in the literature of previously locally worked
interventions, or failing that, information will be reconstructed (12). The local data from national
sources will be used to allow us to have a more accurate measurement of the number of people
insured by SIS and the absolute number of those treated in different centers for specific causes

during a one-year period (13).

Finally, this study will allow policymakers to understand and demonstrate more clearly the impact
of strengthening strategies in the treatment of acute stroke to reduce the disease burden and its

repercussions in Peru.

Objectives

The main objective of this study was to determine the necessary economical resources to amplify

the coverage in interventions related to the management of acute ischemic stroke in Peru.

The specific objectives of this study are:

- Identify the existing gaps between healthcare services and healthcare access on the
treatment of acute ischemic cerebrovascular disease in Peru.
- To estimate the costs needed to achieve an increment of the coverage in the treatment of

acute ischemic cerebrovascular disease.
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- To estimate the reduction in disability and mortality rates through the increase in coverage

of the treatment of acute ischemic cerebrovascular disease.

Methods

Health economics plan

A comprehensive health economics plan was developed for this study and was framed in the thesis
protocol. It described the planification of the state transition model, the outcomes that were going
to be measured (DALYs) and Deaths by cause averted, and the sensitivity analysis. It is available
in the university’s Canvas repository as part of the thesis documentation. For the final analysis the
time horizon was expanded from 10 years to 20 years to better capture the long-term benefits and

costs from the interventions.

Study Population

The study population includes the people insured under the Peruvian national insurance system
(Seguro Integral de Salud- SIS). And the simulation cohort of people starts at 55 years old and is
followed for 20 years. The age threshold was selected from the epidemiological risk in the Peruvian
population of developing a stroke event compared to the rest of the population as mentioned in
Lazo et al (3). Even though socioeconomic information from this population wasn’t directly
included in the model, the SIS predominantly supports low and middle-income Peruvian residents

across the country.
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Setting and location

The study was set in the Peruvian healthcare system under the program of the national health
insurance financed by the ministry of health (SIS). This study does not include either the
workers’ insurance of ESSALUD, the Army/Air force/Police insurance and the Private sector.
Also, to understand the impact on the Peruvian population, the results were calibrated with the

Peruvian demographic distribution.

Comparators
The main comparators were three different scenarios of healthcare access after an acute ischemic

stroke event in Peru.

Baseline Scenario

The baseline scenario described the current healthcare access context in Peru (Figure 2).
Including not only access to healthcare as the main bottleneck but also, accessing the
healthcare center with the appropriate resources for the management of an acute ischemic
stroke event. The following node included the probability of arriving on time to those

hospitals, where accessing the treatment with alteplase was the last step in the cascade.

Scenario 1

For scenario 1, the intervention used to improve access to treatment was implementing the
stroke protocol following the example of Target: Stroke from the American Heart

Association (14). This nationwide intervention included a series of internal education
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sessions required for their accreditation as a stroke center and assured proper treatment and
rehabilitation of patients during their hospitalization time. This intervention had a specific

impact in the last node of receiving treatment with alteplase (Figure 3).

Scenario 2

For scenario 2, a mass media campaign of stroke awareness was added to the previous
scenario (15). The changes in coverage were modified in two nodes, overall access to
healthcare services and arriving on time for treatment. These interventions were chosen,
since they target different bottlenecks in the whole pathway, allowing not only current
patients to have a quality treatment but also allowing more people to benefit from it, in the

adequate time-window (Figure 4).

Perspective

This study’s perspective was from the healthcare system, in a setting where it is supported mostly
by governmental funding. This perspective was appropriate considering the interventions that were
included were a mass media stroke awareness campaign and a stroke certification of centers across
the country. Both interventions affect different stages in the acute stroke care access continuum
and include costs from not only the treatment in the emergency department and hospital stay but
also secondary prevention after the event, and post-stroke rehabilitation. All these services

encompass the overall pathway handled by the healthcare system.
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Time horizon

The time horizon used started at 55 years and followed the same cohort for 20 years. As mentioned
above, it incorporates the incremental epidemiological risk of developing a stroke event within the
Peruvian population as reported in the population-based standardized incidence of stroke study by
Lazo et al (3).

Being able to follow the same cohort for a period of time of 20 years allowed us to evidence not

only the short term outcomes but also the impact of the long term ones.

Discount rate

An annual discount rate of 0.03 was applied to both costs and health benefits through the 20-year

horizon of the model following international guidelines. Same as a half-cycle correction.

Selection of outcomes

The primary outcome measure was disability- adjusted life years (DALYSs), which combine both
years of life lost due to premature mortality (YLLs) and years lived with disability (YLDs) from
both Acute ischemic stroke state and Post-Stroke State as described in the model. The report of
DALYs was chosen to allow us to identify the beneficial effects of incrementing the coverage of
thrombolysis, secondary prevention and rehabilitation between the Peruvian population through

the increment in coverage of healthcare access. This increment in coverage of healthcare access
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across the different scenarios was visualized after the impact of both a mass media stroke

awareness campaign and the certification of basic stroke centers.

Measurement of outcomes

The disability weights derived from an acute ischemic stroke event in the acute and chronic phase
were used from the Global Burden of Disease (GBD - 2021) (16). The YLLs were calculated by
using the life-expectancy tables from Peru reported by the World Health Organization (17). And
for the YLDs, their calculation was done by multiplying the incident cases per cycle to the
weighted average disability weight of each state (Acute ischemic stroke state and Post-Stroke
state).

Valuation of outcomes

For the calculation of the DALYs, the disability weights needed to pass through a calibration
process. Those disability weights for each disability level within acute and chronic phases were
weighed following the severity distribution of the study of De Havenon et al (18) and calibrated
for the Peruvian population with the study of Abanto et al (19). On the other hand, no age-weight
was given to the DALYs. Also, a sensitivity analysis was performed to evaluate uncertainty within

these parameters.

Measurement of valuation and resources and costs
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The costs were estimated by using a combination of national open source data, published literature
and expert opinion. The costs for the acute ischemic stroke state came from the study of Dittrich
et al (10), where a time-driven microcosting took place in a Peruvian hospital for all patients
hospitalized after an acute ischemic stroke event. A weighted average unit cost was used for the
specific acute state, which included infrastructure costs, labor costs, pharmacological agents
received during the hospitalization period and imaging studies performed.

For the costs of the Post-stroke state, an average cost per year was calculated by using a
combination of literature and expert opinion to estimate the annual cost of the coverage of
pharmacological agents, consultations and rehabilitation sessions.

In the case of the intervention of the mass media campaign, costs were approximated by using the
local prices of the both TV and radio national stations (20). For the certification of basic stroke
centers, the costs were estimated following local expert opinion of the labor force and resources

involved in each certification process.

Currency, price, date, and conversion

All costs are expressed in 2025 International Dollars (I$). All the costs collected in the local
currency (Peruvian Nuevos Soles S/.), passed a conversion process to I$ to assure consistency on
how costs were reported.

For a comparison with international scenarios, the conversion rates could be expressed as S/. 1

Nuevo Sol Peruano equals 0.27$ US dollars in 2024.

Rationale and description of model
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A model of states transitions (Figure 1) was developed including 5 transition states, where people
could move from the well state to developing an acute ischemic stroke and moving forward to
either a post-stroke state or dying from it; dying from other causes was also included. Once in the

post-stroke state, patients could remain there, die from the disease or die from another cause.

The model was calibrated using coverage estimates from a cascade of treatment, which was
elaborated to fit under the Peruvian context. This cascade of treatment included 4 stages or nodes
throughout the whole pathway.

Three different cascades were developed according to the simulated scenario that was presented.

The first node described healthcare access in the context of whether people suffering an acute
ischemic stroke event will arrive at an emergency department with the presumptive or definitive
diagnosis of ischemic stroke in a year. The second node identifies whether patients are arriving at
the right healthcare center (hospital) with the minimum resource requirements for accessing
treatment. This node divides patients arriving at a hospital from patients arriving at a healthcare

center.

In the third node, probabilities are divided over arriving on time or not arriving on time to a hospital
with the resources for treating an ischemic acute stroke. The timeframe required for accessing
treatment is within 4.5 hours after the stroke event; However, we are measuring it as arriving

before 3 hours to give time for completing the protocol inside the hospital. And in the fourth node,



it is being divided over the probability of receiving acute treatment with alteplase from those

patients arriving on time.

Analytics and assumptions

The estimates from the population are based on standardized incidence of ischemic stroke in Peru
from GBD. These incidence values are calibrated by using the number of people insured in the
public Peruvian insurance called “SIS” which account for an overall of 26,347,147 people insured

until Dec 2024.

The first stage in this scenario was measured by using the Peruvian national ICD-10 national record
of the discharge data of the emergency departments. In this registry, the codes utilized were both
163.9 (Unspecified Ischemic Stroke) and 164 (Unspecified either ischemic or hemorrhagic stroke),
where the second code was triangulated with the prevalence of ischemic stroke vs hemorrhagic in
Peru following the study of Abanto et al (19). In this study, 76.5% of strokes were ischemic and

23.5% hemorrhagic. Probability of obtaining access to medical attention was 0.488.

The second stage considered the probability of arriving at a hospital with the minimum resources
for treating an acute ischemic stroke and arriving at a healthcare center. For this estimation, we
used values from both codes 163 and 164, where the second one was triangulated with the
distribution of both ischemic and hemorrhagic stroke (19). We assumed that hospitals over levels
II-2 had resources needed to evaluate and treat patients with stroke. We triangulated data of the
patients arriving to the emergency care department by category, obtaining a probability of 0.847

of arriving at a hospital instead of a healthcare center.

10
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For the third stage, we divided arriving on time vs not arriving on time using the study of Kawano-

Castillo et al, where they reported that 29.8% of patients within 3 hours of the stroke event (21).

Finally, for the fourth stage, probabilities were calculated for accessing treatment with alteplase
for acute treatment of ischemic stroke vs not receiving the treatment. The probabilities come from
the study of Malaga et al, where they reported that 4.8% of patients with ischemic stroke arriving
at the hospital received alteplase treatment (22). In this case, the probability was recalculated to fit
the new denominator of patients arriving on time and not from all patients with the diagnosis of

ischemic stroke, obtaining 0.1902.

Scenario 1

For the first scenario, transition probabilities were updated by recalculating effectiveness estimates
after the cascade treatment probabilities were changed by the intervention we were measuring.
Calibrations were done by using the equation mentioned in Watkins et al from the NCD 2030
Countdown (23) to estimate the modification in effectiveness estimates after applying the
intervention of the certification of centers as stroke care centers following the Target Stroke
Intervention in the US (14). The change in probability will affect the last box of the cascade, being
the patients that receive alteplase treatment once they arrive during the required time frame to a
hospital with appropriate resources. The changes in coverages were driven by the study of man et

al, where they described that there was an increment from 10% to 15% in 2003 to 43% to 46% in

11
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2021 of the percentage of patients receiving thrombolytics from all of the patients arriving during

the desired timeframe (24).

Scenario 2

For scenario 2 the effect of a mass media campaign was added. The study of Advani et al (15)
reported that after a mass media intervention (MMI) there was an increment of 95.7% in the
number of suspected acute ischemic stroke events admitted to the emergency department.
However, the annual effect increment was 41.02%. That is why probabilities were recalculated
going from 0.20514 to 0.28929. At the same time, the effect will be visualized in the node of
“Arriving on time”, where a study with a similar mass media intervention described that patients
had an OR 2.18 for arrival within 3 hours (25). After its conversion into probabilities the overall

incremental effect was set in 0.48.

Characterizing heterogeneity

For this current study, heterogeneity of subpopulations was not addressed. Future versions of this

study will evaluate stratification by geographic variations and patients’ characteristics.

Characterizing distributional effects

Our study did not incorporate an evaluation of distributional effects. Both health outcomes and

costs were not adjusted to consider a differential effect on priority populations.

12
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Characterizing uncertainty

For evaluating uncertainty of parameters, both a one-way sensitivity analysis and a probabilistic
sensitivity analysis were performed.

The one-way sensitivity analysis was performed by varying every parameter following the upper
and lower limits, evaluating changes in the ICER estimates. The results were presented in two
tornado diagrams, a tornado diagram for scenario 1 (Figure 5) and a tornado diagram for scenario
2 (Figure 6).

The probabilistic sensitivity analysis was done by using Monte Carlo simulations with 2000

iterations. Distributions were assigned to each parameter based on their characteristics.

Approach to engagement with patients and others affected by the study

All parameters were selected from published literature and expert clinical opinion. The study

didn’t include a formal patient engagement.

Results

Table 1. Study Parameters

Model Parameters for Cost-Effectiveness Analysis

Parameters Value Ranges Sources

Transition Probabilities

13



Probability of Acute

Ischemic Stroke 0.000396 0.0003452-0.0004533 | GBD (16)
Background Mortality 0.008896290846- GBD (16) (Adjusted b
. Y
0.0104662245 0.01224548269 age)
Case Fatality Ratio from
Acute Ischemic Stroke 0.3172 0.3054-0.333 GBD (16)
Effectiveness Parameters
Mortality reduction from
Thrombolysis in Acute 0.685 0.55485-0.85625 Heo et al (26)
Ischemic Stroke State
Mortality reduction from
Thrombolysis in Post- 0.9858 0.798498-1.28154 Heo et al (26)
Stroke State
Mortality reduction from
Antiplatelets in Post- 0.45 0.28-0.74 Heo et al (26)
Stroke State
Mortality reduction from
Anticoagulants in Post- 0.46 0.28-0.75 Heo et al (26)
Stroke State
Mortality reduction from
Antihypertensives in Post- [ 0.86 0.75-0.97 Wang et al (27)
Stroke State
Disability reduction from
Thrombolysis in Acute 0.78125 0.9453125-0.0777264 | Wardlaw et al (28)
Ischemic Stroke State
Disability reduction from
Thrombolysis in Post- 0.524024527 0.817478262- Marler et al (29)
0.13234293
Stroke State
Disability reduction from
Rehabilitation in Acute 0.187 0.0935-0.2805 Manchi et al (30)
Ischemic Stroke State
Disability reduction from
Rehabilitation in Post- 0.1 0.05-0.15 Dajpratham et al (31)

Stroke State

14
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Healthcare Cost

Acute Ischemic Stroke

State (Baseline) 5,805.55 4,180.00-8,243.88 Dittrich et al (10)
Acute Ischemic Stroke 6,002.43 4,321.75-8,523.46 Dittrich et al (10)
State (Scenario 1)
Acute Ischemic Stroke o
State (Scenario 2) 6,207.30 4,469.25-8,814.36 Dittrich et al (10)
Post-Stroke Care 310.56 155.28-440.99 Calculated
Intervention Costs
Mass Media Campaign | 179566 0.0039783-0.0112984 | Calculated
(per capita cost)
CC:srtt)lﬁca“O“ (percapita | g 5012849 0.0006425-0.0018246 | Calculated
Recertification (per capita 0.00024710-
cost) 0.00049420 0.00070177 Calculated
Other Parameters
Discount rate 0.03 0-0.06 Haacker et al (32)
Disability weight, Acute 0.236801250 0.1539208126- GBD (16) (Weighed
Ischemic Stroke State ' 0.3315217503 average)
Disability weight, Post- 0.225602897 0.146641883- GBD (16) (Weighed

Stroke State

0.3158440558

average)
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Table 2. Incremental coverage

Access to Thrombolytics by Scenario

Comparison of treatment access rates

Access to thrombolytics

Baseline Scenario 2.3%
Scenario 1 5.7%
Scenario 2 11.8%

Table 2, lists the changes in access to thrombolytics for each scenario. In the baseline scenario,
overall access to thrombolytics was 2.3%. After certifying basic stroke centers in level I1-2
hospitals and above, access to thrombolytic treatment increased towards 5.7%. Furthermore, in
scenario 2, once the intervention of a mass media campaign was added, coverage of thrombolytic

treatment increased to 11.8%.

Table 3. Deterministic results

Deterministic Results

Base case analysis with incremental comparisons
Total Results Incremental Analysis

Strategy  Total Costs Deaths  Total DALYs Incremental Costs Incremental DALYs ICER ($/DALY averted)
Baseline $17.01372 0.202228 2.860451746 - - -
Scenario1 $17.50380 0.202214 2.860065937 $0.490089 -0.000385809 $1,270.3

Scenario 2 $23.32769 0.202102 2.858089377 $6.313979 -0.002362369 $2,672.7

16



Deterministic results in table 3, showed both interventions lie under Peru’s 2023 GDP per capita
($7900), making them cost-effective. Scenario 1 reported an ICER of $1,270 dollars per DALY
averted, compared to Scenario 2 where the ICER was $2,672 dollars per DALY averted, making

Scenario 1 more cost effective.

Probabilistic results

For the probabilistic results, it was plotted a Cost-Effectiveness Scatter plot (Figure 8), by using a
Monte Carlo simulation of 2000 iterations. Every point of the plot represents one simulation by
using the ranges from the distributions displayed in the parameters table. The x-axis represents the
incremental DALY, and the y-axis represents the incremental costs per Scenario. The dots falling
below the willingness to pay threshold (WTP), represent every iteration where the intervention
was cost-effective. Showing both scenarios are cost-effective under the WTP threshold, however

scenario 2 has higher health benefits than scenario 1.

At the same time, the cost-effectiveness acceptability curve plotted in Figure 7, shows how the
three different scenarios behave under different WTP thresholds. It is evident that under smaller
WTP thresholds, the baseline scenario dominates, but as WTP increases, scenario 1 will turn most
cost-effective. However, in the long run, with a higher willingness to pay threshold, scenario 2

becomes more cost-effective than both baseline scenario and scenario 1.

17



Table 4. Health Outcomes and Cost Comparison by Scenario - Population results

Health Outcomes and Cost Comparison by Scenario

Relative improvements compared to baseline

Scenario 1
Relative reduction in stroke mortality compared to baseline 0.47%
Relative reduction in stroke disability compared to baseline 1.5%
Potential struk:_a deaths averted among the current cohort of 55- 5
year-old Peruvians compared to baseline
Incremental cost per capita compared to baseling £0.49

Scenario 2

4.2%

3.8%

46

$6.3

The relative improvements compared to baseline are listed in table 4, where it is shown that

Scenario 2 had a greater relative reduction in stroke mortality compared to baseline than Scenario

1 (4.2% vs 0.47%). In the case of disability caused by stroke compared to baseline, Scenario 2

produced a greater reduction than Scenario 1 (3.6% vs 1.5%). Regarding the potential deaths

caused by stroke that could be averted per scenario, Scenario 1 averted 5 deaths among the current

cohort of 55-year-old Peruvians compared to baseline (290, 000 cohort members). However,

Scenario 2 produced a greater reduction in deaths caused by stroke, averting 46 deaths compared

to Scenario 1. The incremental costs varied across Scenarios, where in Scenario 1 the incremental

cost per capita was $0.49 dollars, whereas in Scenario 2 it was $6.3 dollars per capita.

Effect of uncertainty

18



Some parameters were constant in the sensitivity analysis of the model. However, some could
create uncertainty considering how the disease behaves. One of those parameters was sex, since
incidences were calculated with an average of both females and males across different ages. Also,
geographic differences weren't included due to lack of reliable regional data, which potentially
could affect the access rates across different populations. At the same time, treatment adherence
rates were held constant regarding secondary prevention, which could potentially overestimate

effectiveness in our model.

Effect of engagement with patients and others affected by the study

As mentioned in the methods section, no formal patient, policymaker or public stakeholder was

involved while doing this study. This study used clinical experts to approach a better sense of the

feasibility and applicability of the model we developed.

Discussion

This study demonstrates that both intervention scenarios are highly cost-effective under the

Peruvian willingness-to-pay threshold. Stroke center certification in centers at level II-2 and over

offers excellent value at $1,270 per DALY averted. And adding mass media campaigns increases

the cost per DALY averted to $2,672 but produces substantially greater health benefits.

19



Regarding treatment gaps in Peru, at baseline there is severe undercoverage, with only 2.3% of the
population receiving treatment with thrombolytics. Implementing certification of basic stroke
centers could improve this percentage to 5.7%. On the other hand, adding mass media campaigns
would result in a higher number of people accessing the care treatment pathway and increasing
coverage to 11.8%.

The certification of basic stroke centers provides an opportunity to improve stroke care during the
hospitalization process as well as emphasize a multidisciplinary treatment approach to stroke
management and rehabilitation (14). Adding mass media campaigns of stroke awareness creates
the opportunity for people to pursue access to care (15) and with appropriate urgency to receive

thrombolytic therapy (25).

In our study, both interventions, set in different scenarios, showed an impact not only on access to
treatment but on mortality and disability as well. The scenario including only certification of stroke
centers showed a relative reduction of 0.47% in mortality, and 1.5% in disability compared to the
baseline. However, when adding in mass media campaigns, mortality was projected to be reduced

to 4.2% and disability to 3.8%.

In Latin America, the World Stroke Organization in collaboration with the Iberoamerican Stroke
Society (SIECV), started the certification process of essential stroke centers and advanced stroke
centers in October 2020 (33). This certification process resembled the Target Stroke intervention
carried out in the US (14) . In August 2022, the first hospital certified in Peru as an essential stroke
center under the national health insurance was the National Institute of Neurological Sciences (34).

After that, several other hospitals and private clinics around the country started the process of
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certification for both essential and advanced stroke centers. With this study, we can envision what

could be improved once the scaling-up process is completed.

Furthermore, including a mass media campaign could have an incremental positive effect, as
shown in scenario 2. Our analysis demonstrated that the best long-term strategy for acute stroke
care improvement is the scenario where both interventions are included, despite its higher costs.
However, the final choice depends on the availability of the country’s resources to invest for

obtaining a higher health benefit.

One of the main limitations of this study is our assumption of a uniform effect across populations.
In addition, we did not examine the differential impact that both interventions could have across
various geographical areas or socioeconomic sectors in Peru. Evaluating these contexts could
highlight specific populations that may require a more tailored approach to determine which

intervention would result in greater benefit in reducing the morbidity and mortality of stroke.
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Appendices.

Figure 1. Markov States
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Figure 2. Cascade Treatment - Baseline Scenario
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Figure 3. Cascade Treatment - Scenario 1
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Figure 4. Cascade Treatment - Scenario 2

Receiving treatment
046
Arriving on time |—

048
Hospitals —" I Not receiving treatment
7 0.847 — 0.54

Accessing care Not arriving on time

w0629 | 0.52

Healthcare Centers

Acute Ischemic Stroke 0.153

" Not accessing care
0.371

26



Figure 5. One-Way Sensitivity Analysis - Scenario 1
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Figure 6. One-Way Sensitivity Analysis - Scenario 2

One-Way Sensitivity Analysis (Scenario 2)
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Figure 7. Cost-effectiveness Acceptability Curve
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Figure 8. Cost-effectiveness Scatter plot
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