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Executive summary
Global progress in reducing new HIV infections and HIV-related deaths has not been matched in Eastern Europe and Central Asia, and the region faces a growing HIV epidemic (1). To ensure that progress against the HIV epidemic can continue, it is vital to make cost-effective funding allocations decisions to maximize the impact of HIV programs. In late 2025-26, the Kazakh Scientific Center of Dermatology and Infection Diseases (KRCDIZ) the Global Fund, and the Burnet Institute conducted an allocative efficiency modelling analysis in Kazakhstan. 
Key findings and recommendations

· In 2024 an estimated US$38.6 million was spent on targeted HIV interventions, with the majority of spending on HIV treatment and care (ART, 65%) followed by facility-based testing outside of key populations (20%).
· If funding for all key population-focused testing and prevention services was removed in 2026 and only treatment and facility-based testing services maintained–including fixed proportion on diagnosed people on ART–there could be an additional 4,276 (+50%) new HIV infections and 59 (+3%) HIV-related deaths relative to the status quo over 2060-2030.
· Based on Optima modelling, modelled ART coverage among diagnosed people living with HIV was 90% in 2024 (the latest reported year of treatment data) and this coverage was assumed to have been maintained in 2025. To continue to maintain this treatment coverage, annual treatment spending for ART and PMTCT would need to increase by US$6.7 million per annum (p.a.). Maintaining the “status quo” proportion of diagnosed people living with HIV on treatment will require additional future investment in HIV, further reductions in ART unit costs, or reallocation of resources from other HIV programs.   
· Given the Government’s commitment in Kazakhstan to continue to provide HIV treatment to all those in need, the budget optimisation with additional resources to meet treatment demand is most relevant.  With 100% spending plus additional resources to meet treatment demand optimized to minimise new HIV infections and HIV-related deaths, the first priority is increase spending on treatment in order to stabilise treatment coverage, expand HIV prevention and testing services for men who have sex with men, including PrEP, and scale up HIV prevention and testing services for PWID. Facility-based testing services and PrEP for people who inject drugs are maintained as much as possible.  
· Optimized reallocation of 2025 spending with additional resources to meet treatment demand could avert 1,014 (-12%) new infections and 22 (-1%) deaths over 2026-2030 relative to the status quo scenario. 



Background
Global progress in reducing new HIV infections and HIV-related deaths has not been matched in Eastern Europe and Central Asia, and the region faces a growing HIV epidemic (1). Since 2010, UNAIDS estimates that new HIV infections have increased by 7% and AIDS-related deaths have increased by 48%  in the region (1).  A changing global funding environment, war and political unrest in the region, and challenging legal environments may hinder the HIV response.  
Based on Spectrum estimates, the number of new infections have stabilized in Kazakhstan and are gradually decreasing since 2017 (2). Key populations disproportionately affected by HIV include people who inject drugs (PWID), men who have sex with men (MSM), and female sex workers (FSW), and the primary mode of transmission has shifted from injecting drug use to sexual transmission (3, 4). An increase in HIV prevalence among MSM has been reported from 1.2% in 2013  to 8.8% in 2023 (5, 6), recently surpassing prevalence estimates for people who inject drugs (7.2%) (7). Of note, prevalence estimates based on sentinel surveillance may be biased towards those using government services and may not be representative of broader key population groups.  
Kazakhstan attained upper-middle-income status in 2006 and has experienced a resulting decrease in HIV funding from international funding organizations. The domestic share of overall HIV spending increased from 87% to 94% between 2021 and 2024 (8). In Kazakhstan, ART is fully funded by the government and is provided free of charge to patients. Exclusion from voluntary license agreements for access to cheaper generic drugs has meant that Kazakhstan has had one of the highest treatment costs of countries in the EECA region (9). However, through changes to procurement and extensive advocacy leading to a new licensing agreement improving access to generic drugs (10, 11),  the country has succeeded in reducing treatment costs and expanding treatment coverage. In 2024, UNAIDS estimated that 90% of diagnosed people living with HIV were on ART (2). 
Optima HIV is a modelling tool designed to help decision-makers, program managers, and funding partners achieve maximum impact with the funding available. This is the fourth Optima HIV analysis in Kazakhstan. Previous HIV allocative efficiency analyses were conducted in 2014, 2019 and 2022 using the Optima HIV model, with support from the World Bank, UNAIDS, the Global Fund, and other partners (12-14). Repeat allocative efficiency analyses provide an opportunity to improve model relevance and detail by utilizing new data and up-to-date intervention costs, aligning to updated national estimates, and incorporating new service modalities. Since the 2022 analysis, HIV pre-exposure prophylaxis (PrEP) and HIV self-testing have been introduced or expanded in many countries in the region. This updated allocative efficacy modeling analysis was conducted to estimate the optimized allocation of HIV resources based on latest reported values.
Objectives
What are the projected HIV epidemic outcomes (infections, deaths, and people living with HIV) by 2030 under status quo (current trends continued)?
What are the projected HIV epidemic outcomes by 2030 if international funding for HIV is discontinued and not replaced, or reduced?
What is the optimized resource allocation by targeted HIV intervention to minimize HIV infections and deaths by 2030 under five funding scenarios of 50%, 75%, 100%, 125%, 150% and 200% of the current HIV funding? 
What is the expected cascade (gap) and number of HIV infections and deaths averted through budget optimization under these scenarios?
Methodology
An allocative efficiency modelling analysis was undertaken in collaboration with the Kazakh Scientific Center of Dermatology and Infection Diseases (KRCDIZ) of the Ministry of Health of the Republic of Kazakhstan. Epidemiological and program data were provided by the country team and validated during a regional workshop that was held in December 2025 in Istanbul, Turkey. Country teams were consulted before and after the workshop on data collation and validation, objective and scenario building, and results validation. This allocative efficacy analysis was conducted using Optima HIV, a population-based compartmental model of HIV transmission and disease progression integrated with an economic and program analysis framework. A more detailed description of the Optima HIV model has been published by Kerr et al (15). 
Populations
Key populations were selected and defined based on burden of HIV, data availability, and country priorities (Table B‑1). Outside of defined key populations, the remaining population was disaggregated by sex and age group. Populations considered in this analysis were:
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Key populations (aged 15-49)
Female sex workers (FSW)
Clients of female sex workers (Clients)
Men who have sex with men (MSM)
People who inject drugs (PWID), male
People who inject drugs (PWID), female
Other men at high risk
Non-key populations
Males 0-14 (M0-14)
Females 0-14 (F0-14)
Males 15-49 (M15-49)
Females 15-49 (F15-49)
Males 50+ (M50+)
Females 50+ (F50+)

HIV programs
Modelled HIV programs were based on HIV prevention, testing and treatment services with a direct and quantifiable impact on HIV parameters included in the model. For each intervention, estimates of current coverage, unit cost, spending, and effect size were collated (Appendix C).
HIV treatment (ART), including antiretrovirals, lab monitoring and treatment adherence and retention support
Prevention of mother-to-child (vertical) transmission (PMTCT)
Opioid substitution treatment (OST)
Facility-based HIV testing services for non-key populations (HTS)
Condom programs for people outside of key populations (Condoms)
HIV prevention and testing services for PWID, including needle-syringe program (PWID programs)
HIV prevention and testing services for FSW (FSW programs)
HIV prevention and testing services for MSM (MSM programs)
Oral pre-exposure prophylaxis for FSW, MSM and PWID (PrEP)
Data collation and model calibration
Demographic, epidemiological, behavioural, programmatic, and expenditure data were collated from public and country-provided sources including UNAIDS Global AIDS Monitoring, integrated biobehavioral surveillance (IBBS) surveys, and national reports and data systems. In Kazakhstan, expenditure data were based on top-down estimates with total spending and coverage data provided by the KRCDIZ for 2024 and used to calculate unit costs (Table C‑1). To provide a baseline for optimizing HIV spending in 2026 onward, the most recent spending in 2025 was assumed to remain the same as the latest reported 2024 values, with the exception of ART which was assumed to have increased to maintain the same proportional coverage among diagnosed people living with HIV as in 2024.  The epidemiological model was calibrated to closely align to historical epidemic trends based on the latest 2025 national UNAIDS Spectrum estimates (2) and population-specific HIV prevalence estimates (Appendix D).
Modelled scenarios
This analysis considers epidemic outcomes from four scenarios over 2026-2030 inclusive:
Status quo: Continued current trends assuming fixed coverage of all HIV prevention and testing services maintained until 2030, and the proportion of diagnosed people on treatment (ART and PMTCT) maintained according to most recent data.
Counterfactual scenario (100% spending): Estimated 2025 spending on HIV prevention, testing and treatment services maintained until 2030.
HIV prevention and testing removed from 2026: Assuming that all services other than ART, PMTCT, viral load monitoring, opioid substitution treatment and facility-based HIV testing are removed from 2026 onwards. ART and PMTCT are assumed to remain fixed at the most recent proportion of diagnosed people living with HIV.
Optimized spending scenarios: Determines the most cost-effective distribution of spending across HIV programs to minimise new HIV infections and HIV-related deaths over 2026 to 2030 assessed with current (100% spending), increased (150% and 200% spending) and reduced (50% and 75% spending) resources. 
Optimized spending with sufficient resources to maintain fixed treatment coverage: Determines the level of resources required to maintain fixed treatment coverage (proportion of diagnosed people living with HIV on ART and PMTCT) and assesses the most cost-effective distribution of spending across HIV prevention, testing and treatment programs to minimise new HIV infections and HIV-related deaths over 2026 to 2030.
[bookmark: _Hlk121140812]Each optimization assumes spending is reallocated in 2026 and the same amount of optimized spending for each program is allocated for each year up until 2030. 
For each scenario we projected the annual and cumulative number of new HIV infections and HIV-related deaths over 2026 to 2030; resources required for ART over 2026-2030; and projected treatment cascade indicators (95-90-86 targets as a proportion of all people living with HIV) in 2030. The impact of optimized spending was assessed relative to the counterfactual scenario.
The difference between the status quo and counterfactual scenarios is the assumption about maintaining either fixed proportional ART coverage or fixed spending. The status quo can be interpreted as projecting continued current trends based on the proportion of diagnosed people on treatment and may be the most accurate projection of the HIV epidemic if funding for continued ART is guaranteed. The counterfactual scenario is required as a comparator for the optimized spending scenarios with fixed budget envelopes, because in both scenarios total spending in each calendar year remain unchanged. Since this includes fixed spending on treatment, it also means that as more diagnoses are made, the proportion of people diagnosed who are on treatment reduces over time.
Model constraints
Within the optimization analyses, no one on treatment, including ART, PMTCT, or opioid substitution therapy, can be removed from treatment, unless by natural attrition. All other programs were constrained to not reduce by more than 50% when optimizing budgets of 100% spending or higher. All programs including ART, PMTCT and OST were scaled down in the optimization of 75% spending to reach the 75% total budget. There were no spending constraints applied to the optimization of 50% spending, thus impact at this level is not directly comparable to other budget levels. 
Model weightings
Optimized resource allocations aimed to minimize new HIV infections and HIV-related deaths by 2030 for a given budget, with a weighting of 1 to 5 for infections to deaths. This weighting approximates a weighting to minimise HIV-related disability-adjusted life years and is the recommended weighting used in standard Optima analyses, producing a balanced optimization. 
Findings
Status quo
Epidemic overview: Based on the Optima HIV model, in 2025 there were approximately 1,600 new HIV infections, 48,000 people living with HIV and 362 HIV-related deaths in Kazakhstan. Among people newly infected with HIV, 34% were part of identified key populations (female sex workers and their clients, men who have sex with men, people who inject drugs, and other males at high risk). Based on Optima projections, total annual new HIV infections could marginally increase from 2026 to 2030 in Kazakhstan under the status quo scenario, assuming the treatment coverage can continue at existing proportion of people with diagnosed HIV. 
Most recent HIV spending: Kazakhstan has a latest reported national HIV spending of US$37.4 million in 2024 for the targeted HIV programs considered above, incorporating both domestic and international sources, and is estimated to have increased to US$38.6 million in 2025. The majority of targeted spending was for HIV treatment (65%) followed by facility-based testing for people outside of key populations (20%) (Table E‑1). 
[bookmark: _Hlk118472741]Resource needs to maintain most recent ART coverage: In 2025, modelled ART coverage among diagnosed people living with HIV was 88% (67% of all people living with HIV). With current spending and trends continued (status quo), the number of diagnosed people living with HIV requiring treatment is expected to increase (Figure 1a). If current treatment unit costs (US$760.52) and coverage of other HIV programs remain constant, annual treatment spending would need to each year to maintain a constant proportion of people who are diagnosed on treatment (Figure 1b). Maintaining the “status quo” could cost an additional $6.7 million per annum (total HIV spending equivalent to 117% of 2025 spending) to sustain the proportional treatment coverage of ART and PMTCT. 
	
	

	
	


[bookmark: _Ref118389828][bookmark: _Hlk118473039]Figure 1. Fixed proportional coverage of people diagnosed with HIV on ART (status quo) compared to fixed ART spending (counterfactual scenario): ART resource needs and epidemic outcomes by 2030. Panels show (a) Estimated number of people on treatment; (b) Resources required (US$ millions) to maintain most recent proportional coverage of ART among diagnosed people living with HIV (status quo) until 2030 if ART unit cost remains constant; (b) Estimated number of annual new HIV infections if ART spending is fixed until 2030 (counterfactual) compared to if ART proportional coverage is fixed (status quo); and (c) Projected HIV care cascade among all people living with HIV if ART spending is fixed at (counterfactual) compared to if ART proportional coverage is fixed (status quo). 
* $6.7 million was calculated based on the necessary resources to maintain status quo treatment coverage (ART & PMTCT).
Scenarios with sufficient resources to maintain latest reported treatment coverage 
Optimized spending with sufficient resources to maintain fixed treatment coverage: With 2025 spending plus an additional $6.7 million per annum available – the minimum amount required to maintain status quo treatment coverage  of diagnosed people living with HIV– optimizing spending would involve scaling up HIV testing and prevention services for men who have sex with men (+110%) and people who inject drugs (+33%), PrEP for men who have sex with men (+253%),  and PMTCT (+21%), plus the additional resources needed for ART (+22%; Figure 2a, Table E‑1).  Facility-based testing and PrEP for people who inject for drugs are close to maintained, and up to 10% reduction in spending may by possible through technical efficiency gains without a reduction in coverage. 
Compared with the status quo scenario, optimized allocation of 2025 spending +$6.7 million p.a. could avert 1,014 (-12%) new infections and 22 deaths (-1%) over 2026-2030 (Figure 2b-c, Table E‑3). 
HIV prevention and testing removed from 2026: The continued investment in HIV prevention and community-based testing is essential to avoid epidemic rebound. If funding for all key population-focused testing and prevention services was removed in 2026 and only treatment and facility-based testing services were maintained–including fixed proportion on diagnosed people on ART–there could be an additional 4,276 (+50%) new HIV infections and 59 (+3%) HIV-related deaths relative to the status quo over 2060-2030. The loss of key population-focused testing and prevention services would lead to a decline in proportion diagnosed, and subsequently the estimated proportion of all people living with HIV on treatment would decrease (Figure 2c, Table E‑3).


	

	 
	

	


[bookmark: _Ref222754327]Figure 2. Optimized spending and epidemic outcomes by 2030 in scenarios with treatment coverage maintained (% of diagnosed people on treatment).
Panels show (a) Optimized spending allocation with 2025 spending +$6.7M p.a. available to meet treatment demand; (d) Estimated number of annual new HIV infections; and (e) Estimated number of annual HIV-related deaths; and (d) Projected HIV care cascade among all people living with HIV.
* $6.7 million was calculated based on the necessary resources to maintain status quo treatment coverage (ART & PMTCT) prior to optimization.
** Treatment (fixed % ART coverage, PMTCT, OST, viral load testing) and facility-based testing maintained.
ART, antiretroviral treatment, including viral load monitoring and adherence support; Condoms, condom distribution and promotion among adults outside of key populations and other men at high risk; FSW, female sex worker; HTS, Facility-based HIV testing services for people outside of key populations; OST, opioid substitution treatment; PWID, people who inject drugs; PMTCT, prevention of mother to child transmission; PrEP, pre-exposure prophylaxis; ^ Prospective or hypothetical program.

Optimized spending scenarios
[bookmark: _Hlk118473643]Counterfactual scenario: To compare scenarios with optimized allocation of resources within a fixed budget envelope, a counterfactual scenario with fixed annual spending on ART was used. This would result in different epidemic projections to maintaining fixed coverage (Figure 1c-d) but means that optimizations consider how the needs for additional treatment can be met.
 In the counterfactual scenario maintaining fixed spending allocations, the model projects that there would be 12,131 new HIV infections and 2,224 HIV-related deaths over 2026-2030 (Table E‑4). Without additional spending on ART, the HIV treatment coverage was projected to reach 71% of all people living with HIV, or 53% of diagnosed people living with HIV, in the year 2030 (Figure 1d ).
Optimized resource allocation of most recent spending: Optimization of 2025 spending identified that additional impact may be possible by reallocating spending primarily from facility-based testing (-50%) to enable further scale up of ART (+14%) as well as HIV prevention and testing services for men what have sex with men (+41%), including PrEP (+250%), HIV prevention and testing services for people who inject drugs (+13%), and PMTCT (+21%; Figure 3, Table E‑1).
Less targeted services reaching the general population are reduced to enable the scale-up of treatment and selected key population-focused services. Treatment is prioritised to prevent the decrease in treatment coverage anticipated in the counterfactual scenario and could reduce mortality as well as new infections through treatment-as-prevention. Reducing spending on HTS may be possible by adapting more targeted testing strategies focused on providing voluntary counselling and testing to population groups with higher risk of HIV. Services for men who have sex with men and people who inject drugs are prioritised given incidence rate (per 100 person-years) is highest in these populations.
Optimized resource allocation at different budget levels: With the total budget envelope increased, additional priorities identified were increasing spending on facility-based HIV testing services, further expand HIV prevention and testing services for people who inject drugs, including PrEP, and expanding HIV prevention and testing services for female sex workers (Figure 3a).  
Beyond 150% budget, most modelled programs would reach close to their saturation levels and further investment are projected to have diminishing returns (Table E‑1).
If funding were reduced, priorities were identified as maintaining as many people on treatment as possible. 

	 

	 
	 

	 

	 


[bookmark: _Ref117169728]Figure 3. Spending allocation and model outcomes from budget optimization scenarios aiming to minimize infections and deaths. 
Panels show (a) Optimized allocations under varying levels of annual HIV budgets for 2026 to 2030, to minimize new infections and HIV-related deaths by 2030; (b) Estimated annual new HIV infections; (c) HIV-related deaths; and (d) projected care cascade for the year 2030 among all people living with HIV.  ART, antiretroviral treatment, including viral load monitoring and adherence support; Condoms, condom distribution and promotion among adults outside of key populations and other men at high risk; FSW, female sex worker; HTS, Facility-based HIV testing services for people outside of key populations; OST, opioid substitution treatment; PWID, people who inject drugs; PMTCT, prevention of mother to child transmission; PrEP, pre-exposure prophylaxis; * $6.7 million was calculated based on the necessary resources to maintain status quo treatment coverage (ART & PMTCT) prior to optimization; ^ Prospective or hypothetical program.
Impact of optimized spending on the HIV epidemic: Compared with the counterfactual scenario, optimized reallocation of 2025 spending could avert 3,683 (-30%) new HIV infections and 991 (-31%) HIV-related deaths over 2026-2030 (Figure 3; Table E‑4). This benefit could increase to a 44% reduction in infections and 41% reduction in deaths with 150% spending optimized. 
Beyond 150% budget the modeled programs had all reached close to their saturation levels, and increased investment had diminishing returns. At this level of spending different approaches may be needed to reach those not accessible by current services and improve technical efficiency.
Impact of optimized spending on HIV treatment cascade: 
With 100% spending optimised, the treatment cascade could reach 80-87-90 by 2030 relative to 95-95-95 targets (80-87-90 is equivalent to 80% of people living with HIV diagnosed, 69% of people living with HIV on treatment, and 63% of people living with HIV with viral suppression, Figure 3d). 
Additional programs that focus prevention and testing services to people at high past (e.g. former sex workers or people with a history of injecting drug use) or present risk of acquiring HIV may make it possible to reach the 95% diagnosis target more cost-efficiently. Although not modeled, delivery approaches and modalities for HIV testing services could be strategically utilized to better reach undiagnosed people living with HIV with existing or expanded HTS resources. This could incorporate index testing and social network testing strategies, tailored demand creation, and HIV self-testing (16). 
In addition, unit costs for ART in Kazakhstan remain above regional averages despite new voluntary licensing agreements for first-line treatment with dolutegravir and significant price reductions (17). Access to lower cost treatment would also enable treatment savings to be allocated to high priority testing and prevention services, such as those reaching men who have sex with men, even at lower budget levels. 
Study limitations
As with any modeling study, there are limitations that should be considered when interpreting results and recommendations from this analysis. 
[bookmark: _Hlk120208985]There is uncertainty in population size estimates; for key populations stigma may lead to underestimation of population size. This may influence estimates of people living with HIV and subsequently, service and funding needs for each key population.
Epidemiological indicators come from population surveys or programmatic data that have varying degrees and types of biases. Uncertainty in these indicators combined with uncertainty in population sizes can lead to uncertainty in model calibration and projected baseline outcomes and subsequently, service and funding needs for each key population.  
Sensitivity to behavioral data: The model calibration is sensitive to behavioral changes including the reduced number of people who inject drugs, the reduced frequency of injecting, and reduced sharing of needles, as well as sexual partnerships between populations. Although the model takes all available data into account, if these reported data are not fully representative, it is possible that the size of the epidemic is under- or over-estimated within individual key populations. Subsequently, additional targeted resources may be necessary to achieve epidemic outcomes.
[bookmark: _Hlk120209069]Effect (i.e. impact) sizes for interventions are estimated from global literature (e.g. the effectiveness of condom use for preventing infections) and program definitions. Actual program impacts may vary depending on context or quality of implementation. 
Geographical heterogeneity is not modeled, and outcomes represent national averages. There may be opportunities for additional efficiency gains through appropriate geographical targeting.
The status quo and other scenarios with fixed proportional treatment coverage likely underestimate epidemic progress (i.e. overestimate new HIV infections and HIV-related deaths) expected in Kazakhstan due to expected annual gains in proportional treatment coverage. 
Retention in care. Although treatment is available to all diagnosed people living with HIV in care in Kazakhstan, there is a gap in strategic information where some diagnosed people living with HIV are neither reported to be on treatment nor lost to follow-up. It was assumed that additional spending on ART would be able to return these people to treatment, but further exploration of the limitations in achieving higher coverage of treatment may be necessary (including migration and acceptability of treatment regimens).
Cost functions for each program are a key driver of model optimizations. Cost functions determine how program coverage will change if funding is reallocated, as well as maximum achievable program coverage. There is uncertainty in the shapes of these cost functions, values which could influence how easily or how high programs could be scaled up.
The cost of maintaining the status quo scenario was estimated based on continuing proportional treatment coverage of ART, PMTCT and viral load testing among diagnosed people living with HIV, assuming unit costs remain constant. Since the first Optima HIV analysis in 2014, unit costs for treatment have consistently decreased (2014=$2507, 2019=$1438, 2022=$855, 2025=$761), allowing more people to be treated without a proportional increase in resources needed. If this trend were to continue, this would decrease resources required to maintain status quo. Conversely, estimated spending for prevention and testing services were based on continued number reached and may thus underestimate actual spending required to maintain coverage due to population growth.  
Optimized spending assumes that reallocation happens immediately in 2026 and is maintained through 2030, which may overestimate epidemic impact over 2026 to 2030. In practice, budget reallocation and program scale-up may be constrained by multi-year procurement contracts, workforce agreements, political considerations, logistical constraints and community acceptability. 
Economic instability and geopolitical uncertainty due to conflict, global market shifts, economic and trade policies have led to instability in currencies and procurement costs. Spending is reported in US$, but what this value represents in local currency may change over time in unknown ways.
Equity in program coverage or HIV outcomes was not captured in the model but should be a key consideration in program implementation. Policy makers and funders are encouraged to consider resources required to improve equity, such as through investment in social enablers to remove human rights-based barriers to health, and technical or implementation efficiency gains. 
Modelled programs may have additional benefits not captured in the model. Prevention programs may have benefits outside of HIV, such as for sexually transmitted infections, hepatitis C, and community empowerment. These were not considered in the optimization but should be factored into programmatic and budgeting decisions. Testing services, even if low yield, can play an important role for surveillance. 
Other efficiency gains such as improving technical or implementation efficiency were not considered in this analysis.


Conclusions
This modeling analysis evaluated the allocative efficiency of direct HIV programs in Kazakhstan. Given the Government’s commitment in Kazakhstan to continue to provide HIV treatment to all those in need, the budget optimisation with additional resources to meet treatment demand is most relevant to local planning.  Kazakhstan can improve the impact of its investment in the HIV response, reducing new HIV infections by 12% relative to the status quo, scaling up HIV prevention and testing services for men who have sex with men and people who inject drugs, as well as investing more in treatment to meet the growing demand. Scaling up PrEP for men who have sex with men is expected to be cost-effective in Kazakhstan with current resources. While only a single PrEP modality was modelled in this analysis based on oral PrEP which is currently available, providing choice of oral or long-acting injectable PrEP may may increase uptake and continuation (18). Further, this analysis did not consider the potential for co-payment to expand PrEP with reduced public resources, which could increase the cost-effectiveness of PrEP for other populations.
Based on cost-effectiveness it is important to prioritise services for key populations first to reach populations with the highest burden of HIV. Although this analysis included testing and prevention services targeted to reach key populations, further disaggregation could capture the difference and complementary value between multiple testing platforms. For example, physical outreach that may provide regular testing as a service to maintain engagement and where a low positivity yield in HIV testing may be a sign of successful prevention and repeat engagement, while novel outreach programs may be designed to reach unidentified population and often have very high yields due to a large proportion of tests being conducted on people who may never have been tested previously, including among specific age-based or risk-based groups within key populations (19).
Alongside targeted key population services, facility-based testing remains important to reach people at increased risk of acquiring HIV who may avoid accessing key population-focused services due to stigma, those who do not identify as key populations, and partners of key populations. While not assessed in this analysis, there may be means to improve the cost-effectiveness of facility-based testing and increase testing among vulnerable groups through dual test or integrated testing campaigns (such as HIV and viral hepatitis) that may attract people who are not willing to present for HIV testing alone and help to normalise HIV testing (20). Primary health care and antenatal testing may be a means to reach people who do not actively seek HIV testing, but health provider training and stigma reduction need to be addressed to ensure that generalised health services can provide safe and non-stigmatising care to key populations (20). Stigma-reduction may also enable people to be more efficiently reached through key population-focused services. Opt-out testing in emergency departments has been shown to be cost-effective in some settings to detect undiagnosed HIV and improve linkage to care, particularly when geographically targeted to areas with high prevalence of diagnosed HIV (21).
In countries with low-burden of HIV, routine repeat antenatal testing is not recommended in WHO guidelines and limiting routine antenatal screening to a single test may reduce costs for facility-based testing without negatively impacting case-finding [2]. This reduction in repeat testing may allow additional resources to be invested in more targeted testing interventions.
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Appendices
Technical summary of the Optima HIV model
Optima HIV is a free and open-source model and is available from GitHub with a user-interface accessible from https://optimamodel.com/hiv/. Optima HIV version 2.12.2 updated February 2026 was used in this analysis. 
Optima HIV is s a compartmental HIV epidemic model which divides the entire population into compartments that (a) characterize their risk of transmitting a pathogen associated with disease, and/or (b) characterize their chance of experiencing morbidity or mortality (15). Movement between compartments is determined by the rates of transition. To perform the optimization, Optima HIV uses a global parameter search algorithm called adaptive stochastic descent (ASD) (22). 
The risks of transmitting, acquiring, and dying from HIV depend on a host of different factors that can vary across the population, across partnerships, and over time. In the Optima HIV epidemic model, the population is stratified in three different ways to reflect this variation: by demographic and/or risk group, by health/disease state (stratified by CD4 count category), and by stage of care. Optima HIV defines the different demographic/risk groups as populations, the different disease progression stages as health states, and the different care and treatment stages as care states. For example, a given person might be a female entertainment worker (their population) and be living with HIV with a CD4 count of 350–500 (their health state), and currently be linked to care but not on treatment (their care state).
[bookmark: _Toc216252839]Model parameters
This model is informed by the latest evidence on HIV transmission, disease progression, and the impact of HIV interventions on both. Three different types of HIV transmission are modelled: transmission between sexual partners, transmission via sharing injecting equipment, and mother-to-child transmission. The input data associated with populations, sexual partnerships, injecting partnerships, and births are outlined in Table A‑1 and Table A‑2 with associated references found in the Optima HIV Vol. VI. Parameter Data Sources.

[bookmark: _Ref225765665] Table A‑1. Model parameters: transmissibility, disease progression and disutility weights.
	Parameter
	Value

	Interaction-related transmissibility (% per act)

	
	Insertive penile-vaginal intercourse
	0.04%

	
	Receptive penile-vaginal intercourse
	0.08%

	
	Insertive penile-anal intercourse
	0.11%

	
	Receptive penile-anal intercourse
	1.38%

	
	Intravenous injection
	0.80%

	
	Mother-to-child (breastfeeding)
	36.70%

	
	Mother-to-child (non-breastfeeding)
	20.50%

	Relative disease-related transmissibility

	
	Acute infection
	5.60

	
	CD4 (>500)
	1.00

	
	CD4 (500) to CD4 (350-500)
	1.00

	
	CD4 (200-350)
	1.00

	
	CD4 (50-200)
	3.49

	
	CD4 (<50)
	7.17

	Disease progression (average years to move)

	
	Acute to CD4 (>500)
	0.24

	
	CD4 (500) to CD4 (350-500)
	0.95

	
	CD4 (350-500) to CD4 (200-350)
	3.00

	
	CD4 (200-350) to CD4 (50-200)
	3.74

	
	CD4 (50-200) to CD4 (<50)
	1.50

	Changes in transmissibility (%)

	
	Condom use
	95%

	
	Circumcision
	58%

	
	Diagnosis behavior change
	0%

	
	STI cofactor increase
	265%

	
	Opioid substitution therapy
	54%

	
	PMTCT
	90%

	
	ARV-based pre-exposure prophylaxis (oral)

	90.25%

	
	ARV-based pre-exposure prophylaxis (long-acting)
	95%

	
	ARV-based post-exposure prophylaxis

	73%

	
	ART not achieving viral suppression
	50%

	
	ART achieving viral suppression
	100%

	Disutility weights

	
	Untreated HIV, acute
	0.08

	
	Untreated HIV, CD4 (>500)
	0.01

	
	Untreated HIV, CD4 (350-500)
	0.02

	
	Untreated HIV, CD4 (200-350)
	0.07

	
	Untreated HIV, CD4 (50-200)
	0.27

	
	Untreated HIV, CD4 (<50)
	0.55

	
	Treated HIV
	0.05


Source: Optima HIV User Guide Volume VI Parameter Data Sources


[bookmark: _Ref225765730] Table A‑2. Model parameters: treatment recovery and CD4 changes due to ART, and death rates.
	Parameter
	Value

	Treatment recovery due to suppressive ART (average years to move)

	
	 CD4 (350-500) to CD4 (>500)
	2.20

	
	 CD4 (200-350) to CD4 (350-500)
	1.42

	
	 CD4 (50-200) to CD4 (200-350)
	2.14

	
	 CD4 (<50) to CD4 (50-200)
	0.66

	
	Time after initiating ART to achieve viral suppression (years)
	0.20

	CD4 change due to non-suppressive ART (%/year)

	
	 CD4 (500) to CD4 (350-500)
	3%

	
	 CD4 (350-500) to CD4 (>500)
	15%

	
	 CD4 (350-500) to CD4 (200-350)
	10%

	
	 CD4 (200-350) to CD4 (350-500)
	5%

	
	 CD4 (200-350) to CD4 (50-200)
	16%

	
	 CD4 (50-200) to CD4 (200-350)
	12%

	
	 CD4 (50-200) to CD4 (<50)
	9%

	
	 CD4 (<50) to CD4 (50-200)
	11%

	Death rate (% HIV-related mortality per year)

	
	Acute infection
	0%

	
	 CD4 (>500)
	0%

	
	 CD4 (350-500)
	1%

	
	 CD4 (200-350)
	1%

	
	 CD4 (50-200)
	6%

	
	 CD4 (<50)
	32%

	
	Relative death rate on ART achieving viral suppression
	23%

	
	Relative death rate on ART not achieving viral suppression
	49%

	
	Tuberculosis cofactor
	217%


Source: Optima HIV User Guide Volume VI Parameter Data Sources.
Optima HIV models seven states related to the care and treatment cascade (susceptible, undiagnosed, diagnosed and never linked to care, in care and not receiving ART, receiving ART and not achieved virally suppression, receiving ART and achieved virally suppression, and lost-to-follow-up). Among male populations, the susceptible compartment is further divided into those who have been circumcised versus those who have not been circumcised. All infected stages are further disaggregated into six CD4-related health states. Taken together, this gives 38 health and care states (Figure A‑1; circumcised compartments modelled for male populations only and not shown).
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[bookmark: _Ref225765892] Figure A‑1. Optima HIV model structure.
[bookmark: _Toc36861343][bookmark: _Ref39273551][bookmark: _Ref39273555][bookmark: _Toc41328587][bookmark: _Toc136648748][bookmark: _Toc147763861][bookmark: _Toc152927340][bookmark: _Toc216252840]Methodology for model calibration
The aim of calibration is to align model outputs to available epidemiological data and official country estimates based on other models (e.g. Spectrum) as best as possible given the underlying model structure and assumptions. The main calibration parameters used for Optima HIV are ‘initial prevalence’ (the percentage of each population with HIV in the first-time step of the model, January 1, 1990), and ‘force of infection’ which represents all factors which are not modelled explicitly but which impact on the likelihood of each population becoming infected relative to other populations. Individual population prevalence estimates are calibrated to prevalence survey data relating to each population, and secondarily to match existing country estimates including new HIV infections and HIV-related deaths from Spectrum modelling to provide consistency with an agreed baseline. 
[bookmark: _Toc216252841]Model inputs
Epidemiological, behavioural and programmatic data informing the Optima HIV model for participating countries were sourced from national records, integrated biological-behavioural surveillance (IBBS) surveys, household surveys and other studies supplemented by expert advice from stakeholder consultations. Country-specific references for key epidemic parameters are report in Appendix B.
 Table A‑3. Model inputs and their data sources.
	Parameter
	Source

	Population size*
	Age and gender stratified population sizes from the United Nations World Population Prospects 2024 (23). Population sizes for key populations are estimated through population size estimation studies, census (populations in prisons), or expert opinion.

	HIV prevalence by population groups*
	HIV prevalence data values are used as the primary point of reference during calibration. Values are taken from a combination of primary research including survey data and surveillance reports, where available, and expert opinion/assumptions where no data exists. 

	Other epidemiology*
· Percentage of people who die from non-HIV-related causes per year
· Prevalence of any ulcerative STIs
· Tuberculosis prevalence
	
Background mortality is taken from World Population Prospects, with supplementary comorbidity information from WHO reports for TB prevalence and behavioral surveys for STI prevalence.

	Testing and treatment*
· Percentage of population tested for HIV in the last 12 months
· Probability of a person with CD4<200 being tested per year
· Number of people on treatment
· Proportion of exposure events covered by ARV-based pre-exposure prophylaxis
· Proportion of exposure events covered by ARV-based post-exposure prophylaxis
· Number of women on PMTCT (Option B/B+)
· Birth rate (births per woman per year)
· Percentage of HIV-positive women who breastfeed
	
The percentage of the population tested per year represents the likelihood that someone with an undiagnosed HIV infection will be diagnosed over the course of a year. As such inputs may be adjusted as part of calibration to match the proportion of HIV infections estimated to be diagnosed in each year, while maintaining trends in reported testing percentages. Sources include IBBS and household surveys.

	Optional indicators*
· Number of HIV tests per year
· Number of HIV diagnoses per year
· Modelled estimate of new HIV infections per year
· Modelled estimate of HIV prevalence
· Modelled estimate of number of PLHIV
· Number of HIV-related deaths
· Number of people initiating ART each year
· PLHIV aware of their status (%)
· Diagnosed PLHIV in care (%)
· PLHIV in care on treatment (%)
· Pregnant women on PMTCT (%)
· People on ART with viral suppression (%)
	
Data entered in this section of the Optima HIV databook are not used by the model directly to generate output. These inputs allow comparison points to be entered from other reliable sources or models in order to ensure consistency. In this case Optima output were compared to Spectrum findings that have already being approved nationally through a consultative process.

	Cascade*
· Average time taken to be linked to care (years) (by population groups)
· Average time taken to be linked to care for people with CD4<200 (years)
· Percentage of people in care who are lost to follow-up per year (%/year)
· Percentage of people with CD4<200 lost to follow up (%/year)
· Percentage of people lost to follow-up who are returned to care per year (%/year)
· Viral load monitoring (number/year)
· Proportion of those with identified viral load failure who are provided with effective adherence support or a successful new regimen (%/year)
· Treatment failure rate
	

Cascade parameters informed by programmatic data and expert opinion.

	Sexual behavior*
· Average number of acts with regular partners per person per year
· Average number of acts with casual partners per person per year
· Average number of acts with transactional partners per person per year
· % age of people who used a condom at last act with regular partners
· Percentage of people who used a condom at last act with casual partners
· Percentage of people who used a condom at last act with transactional partners
· Percentage of males who have been traditionally circumcised
· Number of voluntary medical male circumcisions
	

Sources for sexual behavior include IBBS and household surveys. Number of voluntary medical male circumcisions informed by programmatic data.

	Injecting behaviors*
· Average number of injections per person per year
· Percentage of people who receptively shared a needle/syringe at last injection
· Number of people who inject drugs who are on opioid substitution therapy
	

Sources for injecting behavior include IBBS and other survey data.

	Partnerships and transitions*
· Interactions between regular partners
· Interactions between casual partners
· Interactions between transactional partners
· Interactions between people who inject drugs
· Birth
· Aging
· Risk-related population transitions (average number of years before movement
	

Informed by population definitions and behavioral survey data. Aging rates based on demographics in United Nations World Population Prospects 2024.
Risk transitions account for temporal behaviours and risks as well as overlap between population groups.

	Migration*
· Percentage of people who emigrate per year
· Number of people who immigrate into population per year
· HIV prevalence of immigrants into population per year
· Proportion of people living with HIV who immigrate who are diagnosed prior to arrival
	
Optionally included depending on significance to epidemic and available data. Sources for numbers of emigrants and immigrations based on United Nations World Population Prospects 2024, International Organization for Migration Displacement Tracking Matrix or national reports. Estimates for HIV prevalence and diagnosis among migrants informed by programmatic or survey data.

	Constants
· Interaction-related transmissibility (% per act)
· Relative disease-related transmissibility
· Disease progression (average years to move)
· Treatment recovery due to suppressive ART (average years to move)
· CD4 change due to non-suppressive ART (%/year)
· Death rate (% mortality per year)
· Changes in transmissibility (%)
· Disutility weights
	

Source for constant values used for Optima HIV are outlined in the Optima HIV User Guide Volume VI Parameter Data Sources.


*Values can be defined annually for each year.
ART, antiretroviral treatment; IBBS, integrated biological behavioural surveillance surveys; PLHIV, people living with HIV; PMTCT, prevention of mother-to-child transmission (vertical transmission); STI, sexually transmitted infection.
Program data and reconciliation process
For each modelled HIV program (defined as a specific intervention or service modality), the following parameters are defined: 
Total annual spending – total spending to implement a service or intervention over one year either reported directly (top-down estimate) or calculated from unit costs and program coverage (bottom-up estimate);
Coverage - Number of people reached by the intervention (e.g. number of people treated or tested) over one year;
Unit cost - cost per person reached per year (e.g. cost per person per year on treatment, cost per person tested per year);
Saturation - maximum proportion of the target population that could feasibly be reached by the intervention given geographical, social or other constraints;
Impact of intervention – defined based on behavioural parameters influenced (e.g. HIV testing rate per year and positive yield, casual condom use) and the expected outcomes in (a) absence of the program, and (b) for each person reached by the program.
Spending estimates should include all scalable costs to deliver a service including commodities, time and salary of staff (e.g. health care workers, peer educators, laboratory personnel), cost of supply logistics (e.g. outreach transport costs, online communication, appointment reminders), and demand generation. Indirect and fixed costs such as management, overhead costs, and administrative costs are generally excluded, but if these cannot be excluded, then a consistent approach should be used for all interventions. 
Program impacts are informed by program data and definitions, international literature, and historical data.  For example:
Historical values prior to program implementation may provide a baseline for program impact, although in many cases the baseline if the program was removed may be higher than historical values due to changes in social norms.
The baseline may be informed by demand and access to products or services outside of public HIV services, such as HIV testing through private clinics (out-of-pocket), private purchasing of condoms or needle/syringes, access to HIV testing outside of the country prior to or during migration, and demand for condoms irrespective of HIV messaging and distribution (such as for family planning).
For those reached by a program for HIV testing, the impact is influenced by both the average number of tests per person tested and the yield of testing (% positive) relative to undiagnosed prevalence in the population. A highly targeted program may have a higher yield relative to other modalities, and thus higher program impact. A testing program with regular repeat testing may have a reduced positive yield and lower program impact. 
Longitudinal studies, program evaluations or meta-analyses may provide data on anticipated outcomes relative to baseline values (relative risk). 
The reconciliation process aligns program impact across all programs that influence a parameter (e.g. multiple programs might result in HIV testing for a key population) with the latest behavioural survey data, given the most recently reported program coverage. 

Key epidemic data inputs
[bookmark: _Ref222850645]Table B‑1. Most recent estimates for population size and HIV prevalence for key populations and total population.
	Population
	Most recent population size estimate (year)
	Notes and source
	Most recent HIV prevalence estimate (year)
	Notes and source

	Female sex workers
	21,980 (2024)
0.45% F15-49
	GAM 2024 (provided by country)
	1.5% (2023)
	Sentinel surveillance 2023 via KP Atlas (2025)

	Clients of female sex workers
	219,800 (2024)
4.5% M15-49
	Assumed 10x population of FSW
	N/A
	N/A

	Men who have sex with men
	71,000 (2024)
1.45% M15-49
	GAM 2024
	8.8% (2024)
	Biobehavioural study (BBS) 2024

	Male people who inject drugs
	61,642 (2025)
1.2% M15-49
	BBS 2024
	6.4% (2024)
	BBS 2024

	Female people who inject drugs
	12,358 (2025)
0.3% F15-49 
	BBS 2024
	11.6% (2024)
	BBS 2024

	Other men at high risk
	39,183 (2024)
0.8% M15-49
	KSСDID data
	3.8% (2024)
	Programme data 2024 reflecting men in closed settings via KP Atlas (2025) 

	Total population size
	20,592,571 (2024)
	WPP 2024
	N/A
	HIV prevalence among non-key populations calibrated based on Spectrum estimates for overall number of people living with HIV, new HIV infections and HIV-related deaths.


BBS, biobehavioral survey; FSW, female sex workers; GAM, Global AIDS Monitoring.


HIV program costing and impacts
[bookmark: _Ref222850876] Table C‑1. HIV program unit costs in 2024 and maximum potential coverage (saturation).
	HIV program
	Unit cost (US$)
	Current coverage
	Maximum potential coverage
	Notes

	HIV treatment
	$760.52
	31614 (87%)1
	100%
	Includes ART, viral load monitoring, adherence and retention support.

	Prevention of mother-to-child transmission
	$719.37
	530 (68%)2
	100%
	

	Condom program
	$7.78
	96600 (1%)
	10%
	Condom distribution among adults outside of key populations (M15-49 and F15-49) and other men at high risk. 

	Facility-based testing
	$1.90
	4,149,928 (29%)
	50%
	Captures testing of people outside of key populations, including clients of FSW

	Prevention and testing services for female sex workers
	$26.45
	18423 (84%)
	85%
	Includes condom distribution and HIV testing. Also reaches some females who inject drugs. 

	Prevention and testing services for men who have sex with men
	$76.07
	17728 (25%)
	50%
	Includes condom distribution and HIV testing. Maximum potential coverage limited due to stigma and barriers to identifying as gay, bisexual or other men who have sex with men.

	Prevention and testing services for people who inject drugs
	$27.87
	52624 (66%)
	85%
	Includes needle and syringe program, condom distribution and HIV testing

	Opioid substitution treatment 
	$1,395.76
	380 (0.5%)
	1%
	Maximum based on the proportion of PWID using heroin. Maximum coverage limited by policy constraints. 

	Pre-exposure prophylaxis 
	$46.65
	3143 (4%) MSM
2722 (12%) FSW
4841 (6%) PWID
	15% MSM3
20% FSW3
15% PWID3
	Average annual cost per person based on oral PrEP. Assume those reached by PrEP have a relative risk of 2 of acquiring HIV compared to those not on PrEP. Assumes average continuation of 4 months. PrEP continuation and effectiveness modelled on oral PrEP. 


1, Percentage of diagnosed people living with HIV; 2, percentage among modelled number of pregnant women living with HIV; 3, Proportion of population. Modelled parameter converted to percentage of risk covered taking into account the population susceptible to HIV, relative risk of those on PrEP compared to those not on PrEP (assumed 2) and average continuation. 
ART, antiretroviral treatment; FSW, female sex workers; MSM, men who have sex with men; PrEP, pre-exposure prophylaxis; PWID, people who inject drugs. 
Source: Unit costs derived through top-down estimation with total spending and coverage provided by the provided by KRCDIZ. 

Table C‑2. Data inputs of impact of programs.
	HIV program
	Parameter
	Population interactions or population
	In absence of any programs
	For each individual reached by this program

	Condoms
	Condom use for casual acts
	Clients, FSW
	74%
	90%

	Condoms
	Condom use for casual acts
	Clients, Female PWID
	83%
	90%

	Condoms
	Condom use for casual acts
	Clients, Females 15-49
	80%
	90%

	Condoms
	Condom use for casual acts
	MSM, Females 15-49
	73%
	90%

	Condoms
	Condom use for casual acts
	Male PWID, Females 15-49
	60%
	85%

	Condoms
	Condom use for casual acts
	Males 15-49, FSW
	73%
	90%

	Condoms
	Condom use for casual acts
	Males 15-49, Female PWID
	71%
	90%

	Condoms
	Condom use for casual acts
	Males 15-49, Females 15-49
	80%
	90%

	Condoms
	Condom use for casual acts
	Males 50+, Females 15-49
	49%
	60%

	Condoms
	Condom use for casual acts
	Other high-risk, Other high-risk
	4%
	95%

	FSW programs
	Condom use for casual acts
	Clients, FSW
	74%
	90%

	FSW programs
	Condom use for casual acts
	Males 15-49, FSW
	73%
	90%

	MSM programs
	Condom use for casual acts
	MSM, MSM
	61%
	95%

	PWID programs + NSP
	Condom use for casual acts
	Male PWID, Female PWID
	70%
	90%

	PWID programs + NSP
	Condom use for casual acts
	Male PWID, Females 15-49
	60%
	90%

	PWID programs + NSP
	Condom use for casual acts
	Males 15-49, Female PWID
	71%
	90%

	FSW programs
	Condom use for commercial acts
	Clients, FSW
	79%
	95%

	FSW programs
	Condom use for commercial acts
	Clients, Female PWID
	79%
	95%

	FSW programs
	Condom use for commercial acts
	Male PWID, FSW
	84%
	95%

	FSW programs
	Condom use for commercial acts
	Male PWID, Female PWID
	83%
	95%

	MSM programs
	Condom use for commercial acts
	MSM, MSM
	3%
	14%

	MSM programs
	Condom use for regular acts
	MSM, MSM
	31%
	60%

	HTS
	HIV testing rate (average tests per year)
	Clients
	0.0
	1.0

	HTS
	HIV testing rate (average tests per year)
	Males 0-14
	0.0
	0.1

	HTS
	HIV testing rate (average tests per year)
	Females 0-14
	0.0
	0.1

	HTS
	HIV testing rate (average tests per year)
	Males 15-49
	0.0
	1.0

	HTS
	HIV testing rate (average tests per year)
	Females 15-49
	0.0
	1.0

	HTS
	HIV testing rate (average tests per year)
	Males 50+
	0.0
	1.0

	HTS
	HIV testing rate (average tests per year)
	Females 50+
	0.0
	1.0

	PrEP FSW
	HIV testing rate (average tests per year)
	FSW
	0.0
	1.0

	PrEP MSM
	HIV testing rate (average tests per year)
	MSM
	12%
	1.33

	PrEP PWID
	HIV testing rate (average tests per year)
	Male PWID
	0.0
	1.0

	PrEP PWID
	HIV testing rate (average tests per year)
	Female PWID
	0.0
	1.0

	FSW programs
	HIV testing rate (average tests per year)
	FSW
	0.0
	1.72

	FSW programs
	HIV testing rate (average tests per year)
	Female PWID
	0.0
	0.30

	MSM programs
	HIV testing rate (average tests per year)
	MSM
	0.12
	2.95

	PWID programs + NSP
	HIV testing rate (average tests per year)
	Male PWID
	0.0
	1.27

	PWID programs + NSP
	HIV testing rate (average tests per year)
	Female PWID
	0.0
	1.25

	FSW programs
	Probability of needle sharing (per injection)
	Female PWID
	19%
	10%

	PWID programs + NSP
	Probability of needle sharing (per injection)
	Male PWID
	19%
	2%

	PWID programs + NSP
	Probability of needle sharing (per injection)
	Female PWID
	19%
	2%

	PrEP FSW
	Proportion of exposure events covered by ARV-based pre-exposure prophylaxis
	FSW
	0%
	100%

	PrEP MSM
	Proportion of exposure events covered by ARV-based pre-exposure prophylaxis
	MSM
	0%
	100%

	PrEP PWID
	Proportion of exposure events covered by ARV-based pre-exposure prophylaxis
	Male PWID
	0%
	100%

	PrEP PWID
	Proportion of exposure events covered by ARV-based pre-exposure prophylaxis
	Female PWID
	0%
	100%

	OST
	Number of PWID on OST
	Total
	0
	-

	PMTCT
	Number of people on PMTCT
	Total
	0
	-

	ART
	Number of people on treatment
	Total
	0
	-


- The number of people modeled as receiving ART is equal to the coverage of the respective programs.
Condoms, condom distribution and promotion among adults outside of key populations and other men at high risk; FSW, female sex worker; HTS, Facility-based HIV testing services for people outside of key populations; OST, opioid substitution treatment; PWID, people who inject drugs; PMTCT, prevention of mother-to-child (vertical) transmission; PrEP, pre-exposure prophylaxis.


Figure C‑1. Cost functions for modelled HIV programs. 
Figures show relationship between total spending and number covered among targeting population of each program, with points representing each historical year for which we have both total spending and coverage data. The curve captures the modelled estimate of how coverage changes with increased spending. A linear relationship between cost and coverage means that unit cost remains constant with changing coverage. In non-linear relationships, the effective unit cost increases as coverage approaches the maximum achievable coverage.
The curve captures the modelled estimate of how coverage changes with increased spending, with increases resources typically needed to reach additional people as the program gets close to maximum coverage. 
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Model calibration
Calibration outputs. Dots represent official country estimates based on World Population Prospects, Spectrum model, surveillance surveys, program data and UNAIDS estimates.
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Note. Comparative data in circle markers represents number of deaths HIV reported in national Electronic HIV Case-based Surveillance System. Optima modelled numbers expected to be higher because also captures deaths among undiagnosed people living with HIV.
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 Figure D‑1. Sex disaggregation of new cases based on national surveillance reporting compared to Optima modelled estimates for new diagnoses and new HIV infections, year 2024.





Detailed results
[bookmark: _Ref222844804]Table E‑1. Annual HIV budget (US$) allocations among targeted HIV programs at varying budgets for 2026 to 2030.
	Program
	2025 spending
(Counterfactual)
	50% spending optimized
	75% spending optimized
	100% spending optimized
	125% spending optimized
	150% spending optimized
	200% spending optimized
	Optimized 2025 spending + $6.7M p.a. to meet treatment demand*

	 ART 
	$25,229,984
	$18,613,273
	$22,557,093
	$28,772,415
	$31,658,739
	$32,899,756
	$33,167,869
	$30,717,637

	 HTS 
	$7,876,666
	$0
	$3,521,102
	$3,938,333
	$9,636,597
	$15,834,656
	$25,801,742
	$7,410,363

	 PWID programs 
	$1,466,809
	$0
	$655,707
	$1,652,106
	$1,886,575
	$2,231,496
	$2,882,912
	$1,948,197

	 MSM programs 
	$1,348,601
	$0
	$602,864
	$1,908,200
	$2,728,725
	$3,614,834
	$5,632,488
	$2,836,059

	 Condoms 
	$751,362
	$0
	$335,881
	$375,681
	$375,685
	$375,681
	$6,153,126
	$375,682

	 OST 
	$530,389
	$391,291
	$474,199
	$530,389
	$530,395
	$530,389
	$697,261
	$530,390

	 FSW programs 
	$487,206
	$0
	$217,795
	$243,603
	$243,606
	$785,319
	$917,671
	$243,604

	 PMTCT 
	$381,267
	$281,278
	$340,875
	$461,625
	$461,628
	$461,627
	$461,628
	$461,628

	 PrEP PWID 
	$225,817
	$0
	$100,947
	$112,909
	$112,910
	$539,851
	$554,785
	$212,449

	 PrEP MSM 
	$146,610
	$0
	$65,539
	$512,937
	$516,258
	$520,431
	$624,329
	$517,747

	 PrEP FSW 
	$126,973
	$0
	$56,761
	$63,487
	$63,487
	$63,487
	$249,557
	$63,487

	Total
	$38,571,684
	$19,285,842
	$28,928,763
	$38,571,684
	$48,214,605
	$57,857,526
	$77,143,367
	$46,079,617


* An additional $6.7 million was calculated based on the necessary resources to maintain status quo treatment coverage (ART & PMTCT) prior to optimization.
ART, antiretroviral treatment; Condoms, condom distribution and promotion among adults outside of key populations and other men at high risk; FSW, female sex worker; HTS, HIV testing services (facility-based); HIVST, HIV self-testing; MSM, men who have sex with men; OST, opioid substitution treatment; PMTCT, prevention of mother-to-child transmission; PrEP, pre-exposure prophylaxis (oral); PWID, people who use inject drugs. 

Table E‑2. Change in HIV spending allocation at varying HIV budget levels relative to latest reported spending (counterfactual).
	 Program 
	 50% spending optimized 
	 75% spending optimized 
	 100% spending optimized 
	 125% spending optimized 
	 150% spending optimized 
	 200% spending optimized 
	 Optimized 2025 spending + $6.7M p.a. to meet treatment demand* 

	 ART 
	 -$6,616,711
(-26%) 
	 -$2,672,891
(-11%) 
	 $3,542,431
(14%) 
	 $6,428,755
(25%) 
	 $7,669,772
(30%) 
	 $7,937,885
(31%) 
	 $5,487,653
(22%) 

	 HTS 
	 -$7,876,666
(-100%) 
	 -$4,355,564
(-55%) 
	 -$3,938,333
(-50%) 
	 $1,759,931
(22%) 
	 $7,957,990
(101%) 
	 $17,925,076
(228%) 
	 -$466,303
(-6%) 

	 PWID programs 
	 -$1,466,809
(-100%) 
	 -$811,102
(-55%) 
	 $185,297
(13%) 
	 $419,766
(29%) 
	 $764,687
(52%) 
	 $1,416,103
(97%) 
	 $481,388
(33%) 

	 MSM programs 
	 -$1,348,601
(-100%) 
	 -$745,737
(-55%) 
	 $559,599
(41%) 
	 $1,380,124
(102%) 
	 $2,266,233
(168%) 
	 $4,283,887
(318%) 
	 $1,487,458
(110%) 

	 Condoms 
	 -$751,362
(-100%) 
	 -$415,481
(-55%) 
	 -$375,681
(-50%) 
	 -$375,677
(-50%) 
	 -$375,681
(-50%) 
	 $5,401,764
(719%) 
	 -$375,680
(-50%) 

	 OST 
	 -$139,098
(-26%) 
	 -$56,190
(-11%) 
	 $0
(0%) 
	 $6
(0%) 
	 $0
(0%) 
	 $166,872
(31%) 
	 $1
(0%) 

	 FSW programs 
	 -$487,206
(-100%) 
	 -$269,411
(-55%) 
	 -$243,603
(-50%) 
	 -$243,600
(-50%) 
	 $298,113
(61%) 
	 $430,465
(88%) 
	 -$243,602
(-50%) 

	 PMTCT 
	 -$99,989
(-26%) 
	 -$40,392
(-11%) 
	 $80,358
(21%) 
	 $80,361
(21%) 
	 $80,360
(21%) 
	 $80,361
(21%) 
	 $80,361
(21%) 

	 PrEP PWID 
	 -$225,817
(-100%) 
	 -$124,870
(-55%) 
	 -$112,909
(-50%) 
	 -$112,907
(-50%) 
	 $314,034
(139%) 
	 $328,968
(146%) 
	 -$13,368
(-6%) 

	 PrEP MSM 
	 -$146,610
(-100%) 
	 -$81,071
(-55%) 
	 $366,327
(250%) 
	 $369,648
(252%) 
	 $373,821
(255%) 
	 $477,719
(326%) 
	 $371,137
(253%) 

	 PrEP FSW 
	 -$126,973
(-100%) 
	 -$70,212
(-55%) 
	 -$63,487
(-50%) 
	 -$63,486
(-50%) 
	 -$63,487
(-50%) 
	 $122,584
(97%) 
	 -$63,486
(-50%) 


* An additional $6.7 million was calculated based on the necessary resources to maintain status quo treatment coverage (ART & PMTCT) prior to optimization.
ART, antiretroviral treatment; Condoms, condom distribution and promotion among adults outside of key populations and other men at high risk; FSW, female sex worker; HTS, HIV testing services (facility-based); HIVST, HIV self-testing; MSM, men who have sex with men; OST, opioid substitution treatment; PMTCT, prevention of mother-to-child transmission; PrEP, pre-exposure prophylaxis (oral); PWID, people who use inject drugs. 

[bookmark: _Ref222844819]Table E‑3. Cumulative new HIV infections and HIV-related deaths between 2026-2030 under different scenarios with fixed treatment coverage, and differences in impacts compared to the status quo scenario. 
	
	Cumulative number, 
2026-2030
	Difference from status quo

	
	New HIV infections
	HIV-related deaths
	New HIV infections
	HIV-related deaths

	Status quo (2025 spending +$6.7M p.a. to meet treatment demand*)
	8,566
	2,090
	0 (0%)
	0 (0%)

	Optimized 2025 spending + $6.7 p.a. to meet treatment demand*
	7,551
	2,068
	-1,014 (-12%)
	-22 (-1%)

	HIV prevention and testing removed from 2026**
	12,841
	2,149
	4,276 (-50%)
	59 (-3%)


* An additional $6.7 million was calculated based on the necessary resources to maintain status quo treatment coverage (ART & PMTCT) prior to optimization.
** Considers the removal of all prevention and key population-focused testing services from 2026, with treatment (ART, PMTCT, OST) and facility-based testing services maintained (fixed percentage of diagnosed people living with HIV).

[bookmark: _Ref222845129]Table E‑4. Cumulative new HIV infections and HIV-related deaths between 2026-2030 under different scenarios, and differences in impacts compared to the counterfactual scenario of fixed spending on HIV programs.
	
	Cumulative number, 
2026-2030
	Difference from counterfactual

	
	New HIV infections
	HIV-related deaths
	New HIV infections
	HIV-related deaths

	Counterfactual (100% spending)
	12,131
	3,216
	0 (0%)
	0 (0%)

	50% spending optimized*
	23,108
	4,571
	10978 (90%)
	1355 (42%)

	75% spending optimized*
	16,484
	3,789
	4353 (36%)
	574 (18%)

	100% spending optimized
	8,448
	2,224
	-3683 (-30%)
	-991 (-31%)

	125% spending optimized
	7,316
	1,995
	-4814 (-40%)
	-1220 (-38%)

	150% spending optimized
	6,764
	1,889
	-5367 (-44%)
	-1326 (-41%)

	200% spending optimized
	6,647
	1,868
	-5484 (-45%)
	-1348 (-42%)


* All budget levels were constrained to not reduce spending for treatment interventions. The 50% spending optimized scenarios applied no constraints to other reallocation of funds and is thus not directly comparable to other scenarios where spending was constrained to not be reduced by more than 50%. At the 50% and 75% budget levels the total budget was insufficient to maintain those constraints so all constrained interventions were scaled proportionally.
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Kazakhstan: budget optimizations and epidemic projections
% change relative to counterfactual scenario	
ART	75% spending optimized	Counterfactual (100% spending)	100% spending optimized	150% spending optimized	22557092.58722138	25229983.719999999	28772414.922045249	32899756.150049079	PMTCT	75% spending optimized	Counterfactual (100% spending)	100% spending optimized	150% spending optimized	340875.17118113051	381267	461624.69574663951	461627.18658960529	OST	75% spending optimized	Counterfactual (100% spending)	100% spending optimized	150% spending optimized	474199.02894189273	530389	530389	530389	Condoms	75% spending optimized	Counterfactual (100% spending)	100% spending optimized	150% spending optimized	335880.9579231831	751362	375681	375681	HTS	75% spending optimized	Counterfactual (100% spending)	100% spending optimized	150% spending optimized	3521101.8408183628	7876666	3938333	15834655.57191468	FSW programs	75% spending optimized	Counterfactual (100% spending)	100% spending optimized	150% spending optimized	217795.44079408111	487206	243603	785318.53363489476	MSM programs	75% spending optimized	Counterfactual (100% spending)	100% spending optimized	150% spending optimized	602864.39257796202	1348601	1908199.8814372839	3614834.387872518	PWID programs	75% spending optimized	Counterfactual (100% spending)	100% spending optimized	150% spending optimized	655706.85236989136	1466809	1652105.885776883	2231495.7517729308	PrEP FSW	75% spending optimized	Counterfactual (100% spending)	100% spending optimized	150% spending optimized	56760.673111470009	126973	63486.5	63486.5	PrEP MSM	75% spending optimized	Counterfactual (100% spending)	100% spending optimized	150% spending optimized	65538.990847444875	146610	512937.3363587776	520430.66392693412	PrEP PWID	75% spending optimized	Counterfactual (100% spending)	100% spending optimized	150% spending optimized	100946.8542132014	225817	112908.5	539850.83440693258	
Annual spending (million US$)	



Kazakhstan: estimated number of people on treatment
Status quo (2025 spending +$6.7M p.a. to meet treatment demand*)	2022	2023	2024	2025	2026	2027	2028	2029	2030	25317	28560	31614	32999.627180267416	34679.884070286607	36440.27020042466	38269.961544637619	40111.436377682177	41938.647834906697	Counterfactual (fixed 2025 spending)	2022	2023	2024	2025	2026	2027	2028	2029	2030	25317	28560	31614	33174.699999999997	33174.648556250977	33174.648556250977	33174.648556250977	33174.648556250977	33174.648556250977	
Estimated number on treatment



Kazakhstan: future ART resource needs assuming 2024 unit costs	
Status quo (2025 spending +$6.7M p.a. to meet treatment demand*)	
2025	2026	2027	2028	2029	2030	25096876.463136975	26374745.43313437	27713554.292826962	29105071.153927803	30505549.59395485	31895180.451403242	Counterfactual (fixed 2025 spending)	
2025	2026	2027	2028	2029	2030	25230022.843999997	25229983.719999991	25229983.719999991	25229983.719999991	25229983.719999991	25229983.719999991	Optimized 2025 spending + $6.7M p.a. to meet treatment demand*	2025	2026	2027	2028	2029	2030	25230022.843999997	26649987.926989239	28136622.640193496	29446090.893364236	30717576.571961354	30717636.62171185	
Estimated annual ART spending 	



Kazakhstan: annual new HIV infections	
Status quo (2025 spending +$6.7M p.a. to meet treatment demand*)	2022	2023	2024	2025	2026	2027	2028	2029	2030	1911.031303255169	1751.9768794296081	1527.814934219427	1574.926064015935	1629.855642101345	1680.0297509252091	1719.794614907102	1753.3021134595269	1782.7094948778019	Counterfactual (fixed 2025 spending)	2022	2023	2024	2025	2026	2027	2028	2029	2030	1911.031303255169	1751.9768794296081	1527.814934219427	1556.209997253349	1816.062615268283	2107.4568801962259	2413.604817344562	2732.1823875021428	3061.6295795395049	
Annual new HIV infections	



Kazakhstan: projected care cascade in 2030 in fixed ART spending and fixed coverage scenarios	
Status quo (2025 spending +$6.7M p.a. to meet treatment demand*)	
People living with HIV diagnosed (%)	People living with HIV on treatment (%)	People living with HIV with viral suppression (%)	0.77295964222505054	0.68992885912344937	0.62264622663388891	Counterfactual (fixed 2025 spending)	
People living with HIV diagnosed (%)	People living with HIV on treatment (%)	People living with HIV with viral suppression (%)	0.75137614430064126	0.5325521440443346	0.48061706448441283	95-95-95 target	
People living with HIV diagnosed (%)	People living with HIV on treatment (%)	People living with HIV with viral suppression (%)	0.95	0.90249999999999997	0.85737499999999989	



Kazakhstan: Optimized spending with sufficient resources to meet treatment demand (2025 spending +$6.7 M p.a.)	
Optimized 2025 spending + $6.7M p.a. to meet treatment demand*	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
 PrEP FSW 	 PrEP MSM 	 PrEP PWID 	 PMTCT 	 FSW programs 	 OST 	 Condoms 	 MSM programs 	 PWID programs 	 HTS 	 ART 	63486.632004490013	517746.89210356743	212448.51623905051	461627.69411601417	243603.5065122472	530390.10281287297	375681.78113581327	2836058.7386202081	1948197.3809990471	7410363.279162229	30717636.62171185	-50%	+253%	-6%	+21%	-50%	+0%	-50%	+110%	+33%	-6%	+22%	2025 spending	 PrEP FSW 	 PrEP MSM 	 PrEP PWID 	 PMTCT 	 FSW programs 	 OST 	 Condoms 	 MSM programs 	 PWID programs 	 HTS 	 ART 	126973	146610	225817	381267	487206	530389	751362	1348601	1466809	7876666	25229983.719999999	
Annual spending (million US$)	



Kazakhstan: annual new HIV infections with sufficient resources to meet treatment demand
HIV prevention and testing removed from 2026**	2022	2023	2024	2025	2026	2027	2028	2029	2030	1911.031303255169	1751.9768794296081	1527.814934219427	1556.209997253349	1850.936853905122	2218.7823436452059	2568.0259998086021	2907.101988102952	3296.4174979656341	Optimized 2025 spending + $6.7M p.a. to meet treatment demand*	2022	2023	2024	2025	2026	2027	2028	2029	2030	1911.031303255169	1751.9768794296081	1527.814934219427	1556.209997253349	1482.931372063837	1431.4703658983919	1454.842109131692	1489.5607549768411	1692.6013343347479	Status quo (2025 spending +$6.7M p.a. to meet treatment demand*)	2022	2023	2024	2025	2026	2027	2028	2029	2030	1911.031303255169	1751.9768794296081	1527.814934219427	1574.926064015935	1629.855642101345	1680.0297509252091	1719.794614907102	1753.3021134595269	1782.7094948778019	Counterfactual (100% spending)	2022	2023	2024	2025	2026	2027	2028	2029	2030	1911.031303255169	1751.9768794296081	1527.814934219427	1556.209997253349	1816.062615268283	2107.4568801962259	2413.604817344562	2732.1823875021428	3061.6295795395049	
Annual new HIV infections	



Kazakhstan: annual HIV deaths with sufficient resources to meet treatment demand
HIV prevention and testing removed from 2026**	2022	2023	2024	2025	2026	2027	2028	2029	2030	521.28321834792916	438.68177157620732	352.62239713067152	351.20698133435462	370.24372029846552	394.29559222669411	422.66455014711022	454.69801490315513	507.54347689158118	Optimized 2025 spending + $6.7M p.a. to meet treatment demand*	2022	2023	2024	2025	2026	2027	2028	2029	2030	521.28321834792916	438.68177157620732	352.62239713067152	351.20698133435462	370.24372029846552	383.91518903196572	401.61666459832401	419.15258026577828	492.92647295395119	Status quo (2025 spending +$6.7M p.a. to meet treatment demand*)	2022	2023	2024	2025	2026	2027	2028	2029	2030	521.28321834792916	438.68177157620732	352.62239713067152	356.73456049978341	376.58664685780872	398.69445553674097	419.68651963745327	438.93509585945827	456.26121938623743	Counterfactual (100% spending)	2022	2023	2024	2025	2026	2027	2028	2029	2030	521.28321834792916	438.68177157620732	352.62239713067152	351.20698133435462	423.85966737347462	519.5397079092171	630.64715701348314	753.92234983286528	887.59937136895087	
Annual HIV-related deaths	



Kazakhstan: projected care cascade in 2030	
Status quo (2025 spending +$6.7M p.a. to meet treatment demand*)	
People living with HIV diagnosed (%)	People living with HIV on treatment (%)	People living with HIV with viral suppression (%)	0.77295964222505054	0.68992885912344937	0.62264622663388891	Optimized 2025 spending + $6.7M p.a. to meet treatment demand*	
People living with HIV diagnosed (%)	People living with HIV on treatment (%)	People living with HIV with viral suppression (%)	0.77426208783999595	0.67206446956209565	0.60652399228406539	HIV prevention and testing removed from 2026**	
People living with HIV diagnosed (%)	People living with HIV on treatment (%)	People living with HIV with viral suppression (%)	0.70409320892666605	0.62701806527403736	0.56587056362619048	Counterfactual (100% spending)	
People living with HIV diagnosed (%)	People living with HIV on treatment (%)	People living with HIV with viral suppression (%)	0.75137614430064126	0.5325521440443346	0.48061706448441283	95-95-95 target	
People living with HIV diagnosed (%)	People living with HIV on treatment (%)	People living with HIV with viral suppression (%)	0.95	0.90249999999999997	0.85737499999999989	



Kazakhstan: budget optimizations	
ART	75% spending optimized	Counterfactual (100% spending)	100% spending optimized	150% spending optimized	22557092.58722138	25229983.719999999	28772414.922045249	32899756.150049079	PMTCT	75% spending optimized	Counterfactual (100% spending)	100% spending optimized	150% spending optimized	340875.17118113051	381267	461624.69574663951	461627.18658960529	OST	75% spending optimized	Counterfactual (100% spending)	100% spending optimized	150% spending optimized	474199.02894189273	530389	530389	530389	Condoms	75% spending optimized	Counterfactual (100% spending)	100% spending optimized	150% spending optimized	335880.9579231831	751362	375681	375681	HTS	75% spending optimized	Counterfactual (100% spending)	100% spending optimized	150% spending optimized	3521101.8408183628	7876666	3938333	15834655.57191468	FSW programs	75% spending optimized	Counterfactual (100% spending)	100% spending optimized	150% spending optimized	217795.44079408111	487206	243603	785318.53363489476	MSM programs	75% spending optimized	Counterfactual (100% spending)	100% spending optimized	150% spending optimized	602864.39257796202	1348601	1908199.8814372839	3614834.387872518	PWID programs	75% spending optimized	Counterfactual (100% spending)	100% spending optimized	150% spending optimized	655706.85236989136	1466809	1652105.885776883	2231495.7517729308	PrEP FSW	75% spending optimized	Counterfactual (100% spending)	100% spending optimized	150% spending optimized	56760.673111470009	126973	63486.5	63486.5	PrEP MSM	75% spending optimized	Counterfactual (100% spending)	100% spending optimized	150% spending optimized	65538.990847444875	146610	512937.3363587776	520430.66392693412	PrEP PWID	75% spending optimized	Counterfactual (100% spending)	100% spending optimized	150% spending optimized	100946.8542132014	225817	112908.5	539850.83440693258	
Annual spending (million US$)	



Kazakhstan: annual new HIV infections in budget optimizations	
75% spending optimized	2022	2023	2024	2025	2026	2027	2028	2029	2030	1911.031303255169	1751.9768794296081	1527.814934219427	1556.209997253349	2334.6450890353281	2890.8415285414749	3322.1210199175071	3749.1851517016999	4187.0486912851229	100% spending optimized	2022	2023	2024	2025	2026	2027	2028	2029	2030	1911.031303255169	1751.9768794296081	1527.814934219427	1556.209997253349	1527.6291908676931	1572.247030843283	1649.8268536270471	1738.3186537480051	1960.1526862969829	150% spending optimized	2022	2023	2024	2025	2026	2027	2028	2029	2030	1911.031303255169	1751.9768794296081	1527.814934219427	1556.209997253349	1460.271369973228	1308.0428034745401	1274.672018749937	1271.0393149357551	1449.52384252255	Counterfactual (100% spending)	2022	2023	2024	2025	2026	2027	2028	2029	2030	1911.031303255169	1751.9768794296081	1527.814934219427	1556.209997253349	1816.062615268283	2107.4568801962259	2413.604817344562	2732.1823875021428	3061.6295795395049	Status quo (2025 spending +$6.7M p.a. to meet treatment demand*)	2022	2023	2024	2025	2026	2027	2028	2029	2030	1911.031303255169	1751.9768794296081	1527.814934219427	1574.926064015935	1629.855642101345	1680.0297509252091	1719.794614907102	1753.3021134595269	1782.7094948778019	50% spending optimized	2022	2023	2024	2025	2026	2027	2028	2029	2030	1911.031303255169	1751.9768794296081	1527.814934219427	1556.209997253349	3053.4645379880012	4056.1361631182399	4726.5531175689875	5342.9159373578877	5929.4108118598297	125% spending optimized	2022	2023	2024	2025	2026	2027	2028	2029	2030	1911.031303255169	1751.9768794296081	1527.814934219427	1556.209997253349	1488.1391397425591	1401.331259675648	1399.481778597803	1415.313464872477	1612.2161979861471	
Annual new HIV infections	


Kazakhstan: annual HIV deaths in budget optimizations	
75% spending optimized	2022	2023	2024	2025	2026	2027	2028	2029	2030	521.28321834792916	438.68177157620732	352.62239713067152	351.20698133435462	464.3572798624208	615.78103001712316	753.01125601468948	897.92605512338696	1058.075634550509	100% spending optimized	2022	2023	2024	2025	2026	2027	2028	2029	2030	521.28321834792916	438.68177157620732	352.62239713067152	351.20698133435462	370.24372029846552	397.62421627879542	430.4458408569219	468.83570140293227	557.12497876609143	150% spending optimized	2022	2023	2024	2025	2026	2027	2028	2029	2030	521.28321834792916	438.68177157620732	352.62239713067152	351.20698133435462	370.24372029846552	366.97095585230011	366.15694832149552	365.92161595873227	420.10403423797499	Counterfactual (100% spending)	2022	2023	2024	2025	2026	2027	2028	2029	2030	521.28321834792916	438.68177157620732	352.62239713067152	351.20698133435462	423.85966737347462	519.5397079092171	630.64715701348314	753.92234983286528	887.59937136895087	Status quo (2025 spending +$6.7M p.a. to meet treatment demand*)	2022	2023	2024	2025	2026	2027	2028	2029	2030	521.28321834792916	438.68177157620732	352.62239713067152	356.73456049978341	376.58664685780872	398.69445553674097	419.68651963745327	438.93509585945827	456.26121938623743	50% spending optimized	2022	2023	2024	2025	2026	2027	2028	2029	2030	521.28321834792916	438.68177157620732	352.62239713067152	351.20698133435462	504.68008250170777	731.04522822988224	927.8361502606532	1112.980769774251	1293.959141896526	125% spending optimized	2022	2023	2024	2025	2026	2027	2028	2029	2030	521.28321834792916	438.68177157620732	352.62239713067152	351.20698133435462	370.24372029846552	377.40942586531708	387.39964306704132	396.96496186057408	463.10395040488112	
Annual HIV-related deaths	


75% spending optimized	2022	2023	2024	2025	2026	2027	2028	2029	2030	1911.031303255169	1751.9768794296081	1527.814934219427	1556.209997253349	2334.6450890353281	2890.8415285414749	3322.1210199175071	3749.1851517016999	4187.0486912851229	100% spending optimized	2022	2023	2024	2025	2026	2027	2028	2029	2030	1911.031303255169	1751.9768794296081	1527.814934219427	1556.209997253349	1527.6291908676931	1572.247030843283	1649.8268536270471	1738.3186537480051	1960.1526862969829	150% spending optimized	2022	2023	2024	2025	2026	2027	2028	2029	2030	1911.031303255169	1751.9768794296081	1527.814934219427	1556.209997253349	1460.271369973228	1308.0428034745401	1274.672018749937	1271.0393149357551	1449.52384252255	Counterfactual (100% spending)	2022	2023	2024	2025	2026	2027	2028	2029	2030	1911.031303255169	1751.9768794296081	1527.814934219427	1556.209997253349	1816.062615268283	2107.4568801962259	2413.604817344562	2732.1823875021428	3061.6295795395049	Status quo (2025 spending +$6.7M p.a. to meet treatment demand*)	2022	2023	2024	2025	2026	2027	2028	2029	2030	1911.031303255169	1751.9768794296081	1527.814934219427	1574.926064015935	1629.855642101345	1680.0297509252091	1719.794614907102	1753.3021134595269	1782.7094948778019	

Kazakhstan: projected care cascade in 2030	
75% spending optimized	
People living with HIV diagnosed (%)	People living with HIV on treatment (%)	People living with HIV with viral suppression (%)	0.64647194479848957	0.45769300846625083	0.41305827537101464	Counterfactual (100% spending)	
People living with HIV diagnosed (%)	People living with HIV on treatment (%)	People living with HIV with viral suppression (%)	0.75137614430064126	0.5325521440443346	0.48061706448441283	100% spending optimized	
People living with HIV diagnosed (%)	People living with HIV on treatment (%)	People living with HIV with viral suppression (%)	0.80161761937472764	0.69409933628476372	0.62640999420704768	150% spending optimized	
People living with HIV diagnosed (%)	People living with HIV on treatment (%)	People living with HIV with viral suppression (%)	0.83786406349855558	0.72525029083904902	0.65452307290027989	50% spending optimized	
People living with HIV diagnosed (%)	People living with HIV on treatment (%)	People living with HIV with viral suppression (%)	0.48527477745360259	0.35638650435538755	0.32163129462659418	125% spending optimized	
People living with HIV diagnosed (%)	People living with HIV on treatment (%)	People living with HIV with viral suppression (%)	0.83786406349855558	0.72525029083904902	0.65452307290027989	95-95-95 target	
People living with HIV diagnosed (%)	People living with HIV on treatment (%)	People living with HIV with viral suppression (%)	0.95	0.90249999999999997	0.85737499999999989	Baseline (2025)	People living with HIV diagnosed (%)	People living with HIV on treatment (%)	People living with HIV with viral suppression (%)	0.76985728962877598	0.69089995698282314	0.62352262194600794	



Male	
New cases 2024	New diagnoses 2024	New infections 2024	National case reporting	Optima	0.5775676837129351	0.54159002640151233	0.49971453832016521	Female	
New cases 2024	New diagnoses 2024	New infections 2024	National case reporting	Optima	0.4224323162870649	0.45840997359865171	0.50028546168025634	
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