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Investment Case for an Evolving Concentrated HIV Epidemic:  
National Goals Application in Ukraine

INTRODUCTION
The HIV epidemic in Ukraine is severe and concentrated: it is estimated that there 
were 211,800–237,000 HIV-positive individuals in the country in 2013. Once 
dominated by infections among people who inject drugs (PWID), the adult HIV 
incidence in Ukraine is increasing among other key populations and the national 
prevention strategy must adapt. These populations include female sex workers 
(FSWs), clients and casual partners of FSWs, and men who have sex with men 
(MSM), among others. In this context, the USAID- and PEPFAR-funded Health Policy 
Project partnered with the State Service of Ukraine on HIV/AIDS and the Institute for 
Economy and Forecasting to analyze the cost and effectiveness of HIV prevention 
from 2014–2018. Conducted in July 2013, the analysis aimed to inform the 
National AIDS Programme (NAP) 2014–2018.

The Health Policy Project is a five-year cooperative agreement funded by the U.S. Agency for International Development under Agreement 
No. AID-OAA-A-10-00067, beginning September 30, 2010. The project’s HIV activities are supported by the U.S. President’s Emergency 

Plan for AIDS Relief (PEPFAR). It is implemented by Futures Group, in collaboration with Plan International USA, Futures Institute, Partners 
in Population and Development, Africa Regional Office (PPD ARO), Population Reference Bureau (PRB), RTI International, and the White 

Ribbon Alliance for Safe Motherhood (WRA).
The information provided in this document is not official U.S. Government information and does not necessarily represent the views or 

positions of the U.S. Agency for International Development.
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CONCLUSIONS
The analysis suggests that Ukraine can afford to invest more in HIV prevention. If 
additional resources are invested in key prevention interventions, treatment, and 
care and support, further reductions in HIV infections are achievable. In this context, 
a program with ambitious yet achievable targets up to 2018, as exemplified in the 
NAP with UA scenario, can avert an additional 11,491 HIV infections compared 
with implementing the draft NAP 2014–2018 targets. 

Any loss of funding for prevention can significantly affect the epidemic. High priority 
must be given to secure post-2016 funding for key prevention interventions currently 
provided through the Global Fund. Additional resources could be mobilized to 
increase the scale-up of key interventions beyond what is planned in the NAP 2014–
2018. This will allow the program to fully capitalize on the effectiveness of successful 
interventions in Ukraine.

RESULTS
HIV incidence
All of the scenarios estimated there would be 9,900 new HIV infections among 
adults ages 15–49 in 2013. By 2018, large differences emerged. For the entire 
period 2013–2018, the highest number of infections was seen in the Constant 
2012 Coverage scenario, while the fewest infections occurred in the NAP with UA 
scenario. Comparing the two scenarios, 29,032 infections can be averted by an 
ambitious scale-up of interventions.

In 2017, the GF Risk scenario showed a sharp rise in new infections, stemming from 
the loss of funding for prevention programming for certain key populations. As a 
result, the GF Risk scenario resulted in an additional 6,542 HIV infections overall 
compared to the NAP 2014–2018 scenario.

Cost
Implementing the NAP 2014–2018 would cost 6,380 million Ukrainian hryvnias 
(UAH) (US$776 million).* Due to fluctuations in the anticipated number of blood 
transfusions and changes in the investments in other support functions, there would 
be a decrease in annual costs of about 10 percent between 2014 and 2018. The 
NAP with UA scenario would cost an additional UAH 928 million (US$113 million) 
over 2013–2018 to support the rapid scale-up of HIV prevention for key risk groups.

Cost effectiveness
Cost-effectiveness was analyzed by calculating the incremental costs and the 
number of HIV infections averted when the scenarios were compared with Constant 
2012 Coverage (Figure 4). Moving from the GF Risk scenario to the NAP with UA 
scenario, we see increasing effectiveness as well as allocative efficiency. 

The incremental cost per HIV infection averted for the NAP with UA scenario was 
UAH 101,252 (US$12,318), making this the most cost-effective of the scenarios. 
These results suggest that it is rational to plan for the ambitious scale-up of prevention 
interventions if resources are available.

METHODOLOGY
The study team applied the Goals mathematical model to examine the effects of scaling up treatment, harm reduction, and other behavioral interventions on incidence. The Goals 
model is integrated within the Spectrum software suite of models. The software simulates an HIV epidemic among adults ages 15–49, based on the likelihood and frequency of sexual 
and injecting risk behaviors and a decrease in the possibility of HIV transmission when HIV-positive patients are receiving treatment. An Excel-based model was also developed to 
estimate the implementation cost. Recent Ukraine-specific epidemiological, behavioral, demographic, and cost data were obtained from the Ministry of Health and other secondary 
sources.

Four scenarios for the scale-up of key prevention interventions were examined, using different assumptions about the availability of financing and policy priorities.

1. Constant 2012 Coverage: Maintaining 2012 treatment, care, and prevention coverage

2. NAP 2014–2018: Increasing coverage to targets proposed for the NAP 

3. NAP with UA: Achievement of universal access (UA) for all prevention interventions under NAP

4. GF Risk: Assuming Global Fund (GF) grants are not renewed, discontinuation of NAP prevention interventions for key populations currently implemented with GF funding 

Scenario 1 is the baseline for all comparative analyses.

COVERAGE IN 2014 COVERAGE IN 2018

INTERVENTION 1. CONSTANT (%) 2. NAP (%) 3. NAP WITH UA (%) 4. GF RISK (%) 1. CONSTANT (%) 2. NAP (%) 3. NAP WITH UA (%) 4. GF RISK (%)

HCT*,** 12 7.5 7.5 7.5 12.6 7.9 7.9 7.9

ART** 39 56 56 56 32 83 83 83

Youth at risk 23 34 34 34 25 42 80 5

School-based 0 100 0 100 0 100 100 100

FSW package 36 39 40 39 38 47 60 0

MSM package 11 14 20 14 12 28 60 0

PWID MAT** 3 5 14 5 3 9 60 5

PWID package 57 58 57 58 60 53 60 0

* Coverage for the general population only. Due to specific assumptions, coverage for HCT is higher in Scenario 1’s “constant” than other scenarios, which have higher coverage for other interventions.

**HCT: HIV counseling and testing; ART: antretroviral therapy; MAT: medication-assisted therapy

Table 1. Coverage of Selected HIV Interventions in 2014 and 2018 Under Four Scenarios
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Cost-effectiveness
We calculated the costs for the biomedical and behavioral interventions that have an effect on HIV 
infections in Goals to compare the scenarios on the basis of cost-effectiveness, with the results expressed 
in UAH per HIV infection averted. As previously stated, we use the Constant 2012 Coverage scenario as 
the baseline for comparisons, and the interventions with an impact on new infections as a basis for the 
costs, as per Table 8. Table 9 shows the results of the cost-effectiveness analysis. The NAP with UA
scenario emerges as the most cost-effective of the scenarios. 

Table 9. Incremental cost-effectiveness ratios (ICER) UAH/US$ adult HIV infection averted, all 
scenarios compared to the Constant 2012 Coverage scenario

Scenario
2014−2018

Total HIV infections 
averted

ICER, UAH per HIV 
infection averted

ICER, US$ per HIV 
infection averted

1. Constant 2012 Coverage N/A N/A N/A
2. NAP 2014–2018 17,541 120,475 $14,656
3. NAP with UA 29,032 101,252 $12,318
4. GF Risk 10,999 155,843 $18,959

Note: Only the costs of interventions with effects on HIV infection in Goals were included for the cost analysis. See Table 
8. Source: Authors’ estimates.

Figure 8 presents the results in graphical form. Moving from the scenario with the greatest risk applying 
to coverage (GF Risk), to the NAP 2014–2018 targets scenario, and then to the NAP with UA scenario, we 
see increasing effectiveness as well as allocative efficiency. Previous studies have examined the cost-
effectiveness of scaling up key prevention interventions in the Ukrainian context [18, 28]. Of these, a 
previous Goals model analysis in 2012 based the results on the scale-up of harm reduction interventions 
for IDUs, including ART. This analysis estimated an incremental cost-effectiveness ratio of expanding 
MAT, NESP, HCT, and ART of US$5,105 per HIV infection averted, compared to a status quo scenario 
maintaining 2011 levels of coverage [18]. This previous study used different assumptions and starting 
points, and had differences in the Goals impact matrix applied. In contrast, the current analysis is focused 
on scale-up of all key prevention interventions for all crucial risk groups, which changes the interpretation 
of findings.

Figure 8. Comparing scenarios on cost-effectiveness and impact
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Figure 4. Comparing Scenarios on Cost-effectiveness and Impact
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Total Costs
We calculated the total cost of the HIV program in Ukraine, given the service delivery targets under each 
of the four scenarios, and applied additional costs for management of the HIV program, including costs 
that do not vary across scenarios. 

Figure 6. Total costs of the Ukraine HIV program, 2014−2018, by scenario

Source: Authors’ estimates, using official unit costs and based on scenario targets.

Lowest cost scenario: The Constant 2012 Coverage scenario will cost the least over 2014–2018—
UAH 3,816 million (US$464 million). Under this scenario, the numbers of people reached for key
prevention interventions remains flat. However, due to fluctuations in the anticipated number of blood 
transfusions and changes in the investments in other support functions, there will be a decrease in annual
costs of about 10 percent between 2014 and 2018 (Figure 6). 

Highest cost scenario: The NAP with UA scenario will be the most costly of the four scenarios. Over 
2014–2018, this scenario has costs of UAH 7,308 million (US$ 889 million). The rapid scale-up of HIV 
prevention for key risk groups drives these costs, as can be seen in Figure 7, in which the prevention 
objective contributes 28 percent of the total cost for this scenario, while treatment for HIV-positive 
individuals makes up less than half.

Other scenarios: The NAP 2014–2018 scenario reflects the actual targets of the NAP as proposed by 
the State Service and other stakeholders. After considering the additional program management costs, the 
total cost amounts to UAH 6,380 million (US$776 million). More than 50 percent of the costs will derive 
from ART and opportunistic infection (OI) treatment for HIV-positive adults and children (Figure 7). 
Laboratory support for HIV and OI-related care—including quality control, research, and surveillance—
makes up 19 percent of the total costs. Approximately the same proportion of the total costs is related to 
the prevention objective. As per the NAP definition, the prevention objective also includes general 
behavior change communication and certain other activities that do not have a modeled impact on HIV 
infection within Goals due to a lack of evidence. Additional care and support for HIV-positive individuals 
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RESULTS

New HIV Infections
New HIV infections for the scenarios as modeled in Goals are shown in Figure 5. Annex B discusses the 
results for prevalence. All four scenarios begin from 9,900 new adult HIV infections in 2013. By 2018, 
the number of HIV infections among adults in Ukraine is estimated to lie in the range 4,872 to 12,202.  

Figure 5. New HIV infections among adults 15−49 years, 2014−2018, by scenario
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Source: Authors’ estimates.

Worst-case scenario: The scenario Constant 2012 Coverage will result in the highest number of new 
infections per year and is the only scenario in which the annual incidence increases every year over 2014–
2018. Under this scenario, coverage is stagnant for key prevention interventions for the crucial risk 
groups. Importantly, the percent coverage for ART declines by 2018. This is because the program serves
the same number of patients as in fiscal year 2012—a lower percentage of the growing need. The number 
of new HIV infections under this scenario is the baseline to calculate net HIV infections averted for the 
other three scenarios and the incremental cost-effectiveness later in this chapter. 

The GF Risk scenario shows a sharp increase in incidence over the years 2016–2018, due to a cessation of 
prevention interventions for key risk groups. Other than Constant 2012, it is the only scenario with higher 
incidence in 2018 compared to 2013.  

Best-case scenario: The greatest reduction in new HIV infections occurs in the NAP with UA
scenario, which aims to achieve ambitious coverage of prevention services for key risk groups. In Figure 
5, the scenario shows a steep decline in new adult HIV infections over 2013–2018. This scenario will 
achieve the lowest number of new infections by 2018.  

Other scenarios: The NAP scenario results in a modest but steady decline in annual new HIV 
infections. This scenario shares the same ART coverage targets as NAP with UA. Otherwise, it has lower 
coverage of key prevention interventions for crucial risk groups over the entire period. The GF Risk 
scenario follows the same trajectory as the NAP scenario through 2016, as the coverage for most 
interventions is identical between the two scenarios up to that point. When the key prevention services for 
FSWs, MSM, and IDUs funded by the Phase II Global Fund HIV Round 10 grant cease at the end of 
2016, the number of adult HIV infections predicted under the scenario rises sharply, to above 2013 levels. 

Figure 2. New HIV Infections Among Adults Ages15−49, 
2014−2018, by Scenario
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The Changing Nature of the HIV Epidemic in Ukraine
The HIV epidemic in Ukraine initially was urban dominated. In recent years, the caseload has become 
distributed across rural and urban areas proportional to population [14]. It is a concentrated epidemic.
Since the mid-2000s, there has been accelerating change in the nature of this HIV/AIDS epidemic in 
Ukraine. Ukraine’s 2012 UNGASS report and a recent data triangulation study2 (forthcoming) highlight 
the changes in the epidemic from 2007 to 2011 in age and gender. In registered cases, the most severely 
affected group continues to be those between the ages of 25 and 49, who made up 66.3 percent of the new 
cases in 2011. Within this group, the epidemic is increasingly concentrated in the older segment—the 
median age of a registered HIV-positive individual was 35.6 years for men and 32.8 years for women in 
2011 [13]. The proportion of men in the new caseload has declined slightly over time, from 56.2 percent
in 2007 to 54.5 percent by 2011 [11]. These aspects of the caseload reflect only some of the changes in 
the nature of the epidemic, which can be further understood from surveillance data and bio-behavioral 
surveys. These types of data can be utilized in mathematical epidemiological modeling approaches such 
as AIM, described in Annex A.  

Figure 2. Adult HIV incidence by key population groups* over time, 1987–2013

                                                      

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

45,000

50,000

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

IDUs MSM Clients FSW GEN POP

* IDUs: injecting drug users; MSM: men who have sex with men; FSWs: female sex workers; Clients: clients of FSWs; Gen. 
Pop.: lower-risk adults 15–49. 
Source: [9] AIM projection.

Results of such mathematical modeling in AIM are shown in Figure 2. The data show incidence through 
sexual as well as parenteral (injecting-related) transmission over the course of the epidemic. 

Role of different population groups in incidence over time
Figure 2 shows the magnitude as well as composition of historical HIV incidence. Several conclusions 
emerging from these modeled results are crucial for the purposes of this report and for developing policies 
for the future. 

2 Ukraine Triangulation Updated Analysis / UCSF Global Health Sciences, - Stakeholders meeting, Kiev, May 2012
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Figure 1. Adult HIV Incidence by Key Population Groups* Over Time,  
1987–2013

* PWIDs: people who inject drugs; MSM: men who have sex with men; FSWs: female sex workers; Clients: clients of FSWs; Gen. Pop.: lower-risk 
adults ages 15–49. Source: AIDS Impact Model (AIM) projection.
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*All US$ values reflect November 2013 exchange rate (FX USD/UAH 8.22).


