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Abstract:   
 
Despite a substantial improvement in controlling new infections of HIV over the last ten 
years, Mexico is experiencing a low-level epidemic with approximately 180,000 people 
living with HIV (Spectrum, 2013), making it the fourth ranking country in Latin America 
with regards to the number of people with the disease (PLHIV).  
 
The objective of increasing coverage and reducing inequality in the country is reflected 
in the objectives of the Specific Action Program (PAE) for the national response to HIV, 
AIDS and STI of 2013-2018 (Secretaria de salud), which seeks to decrease the effect of 
HIV and STIs, implement prevention strategies and provide comprehensive care for 
vulnerable population groups and those living in poverty. 
 
The possibility of achieving the objectives of the PAE is closely related to the total 
amount of resources that Mexico can commit to fighting HIV and the way these 
resources are allocated. In the hopes of assisting the Government of Mexico in further 
strengthening its HIV investment, the authors try to answer the question “How can HIV 
funding be optimally allocated to the combination of HIV response interventions that will 
yield the highest impact in the shortest period”. 
 
The study found that despite the overall greater costs of treatment with ART, this is the 
most cost-effective program. ART not only reduces deaths but is an effective measure 
to prevent new infections due to the reduction of viral load to undetectable levels. As 
such, the most cost-effective allocation – with no additional resources of current 
Program funds, is to scale up treatment, by about 4-8 percent, to maximize ART 
coverage while slightly reducing overall allocations to general population prevention.  
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This slight increase would avert 4,235 deaths and 3,371 new infections, and improve 
health outcomes by around 6 percent.  
 
To increase the value-for-money of existing resources, allocation efficiency would also 
require the strengthening of CENSIDA´s stewardship role, to ensure that the funds 
transferred are invested as they were initially earmarked. 
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financing, cost of treatment, ART coverage, health expenditure, health financing. 
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1. INTRODUCTION 
 

 
In the past, HIV responses in many countries around the world have attempted to 
provide a broad range of services using multiple approaches. At a time of increasing 
resources for HIV Control, this comprehensive approach provided useful lessons from 
different interventions and delivery modalities. However, it also led to fragmentation of 
responses and thereby limited opportunity for scaling up the highest-impact programs. 
Today, in an environment of limited resources, focused HIV responses are essential to 
ensure that programs can do more with less. This means using the available knowledge 
regarding the effectiveness of different programs to deliver a more targeted and 
effective investment. Therefore, HIV responses are faced with the need to scale up 
prevention and provide antiretroviral therapy (ART), care and support to a larger number 
of eligible people living with HIV than ever before.  
 
A shift towards investment optimization in the design of HIV responses has been agreed 
on and is now promoted by UNAIDS and co-sponsors globally, so as to maximize the 
impact and realize the long-term health and economic benefits of HIV programs. 
Investment cases are currently being developed by a number of countries to understand 
HIV epidemics as well as to design, deliver and sustain effective HIV responses. In 
support of HIV investment cases, a group of countries in Latin America have decided to 
conduct allocative efficiency analyses. In 2015, these types of analyses were carried out 
in Argentina, Colombia, Peru and Mexico. 
 
1.1 Allocative Efficiency in HIV and Health  
 
The concept of allocative efficiency refers to the maximization of health outcomes 
with the least costly mix of health interventions. HIV allocative efficiency studies are 
generally trying to answer the question: “How can HIV funding be optimally allocated to 
the combination of HIV response interventions that will yield the highest impact in the 
shortest period?”  
 
There is wide consensus that better outcomes could be achieved in many settings with a 
given amount of HIV funds, or given outcomes could be achieved with less HIV funds, if 
the resources are distributed optimally or technically used in the most efficient way. One 
way to do this is by using mathematical modeling to determine the optimal HIV resource 
allocation. The HIV allocative efficiency (AE) analysis in this study was carried out 
through an application of the Optimization & Analysis Tool (OPTIMA-HIV). OPTIMA-HIV 
is a mathematical model of HIV transmission and disease progression, which uses an 
integrated analysis of epidemic, program and cost data to determine an optimal 
distribution of investment to better serve the needs of HIV and health decision-makers 
and planners.  
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2. OBJECTIVES OF THE ANALYSIS 
 

Mexico’s 2013-2018 National Development Plan (NDP) seeks (among its strategic 
objectives) to have an inclusive Mexico to guarantee the effective exercise of every 
Mexican’s social rights. Special emphasis is on the provision of a social protection 
network to guarantee every Mexican’s right to access health services and avoid 
unexpected health problems. The HIV/AIDS and Sexually Transmitted Infection (STI) 
Specific Action Program (PAE-2013-2018) is fully aligned with the NDP and Health 
Sector Plan to achieve the national objective of an inclusive Mexico and has established 
the following key impact targets (Secretaria de Salud de México, 2014): 

• Keep HIV prevalence stable in all populations: adult population <0.4 percent; 
men who have sex with men (MSM), 17 percent; male sex workers (MSW) 18.2 
percent; female sex workers (FSW) <1 percent; users of injected drugs (UID) 5.8 
percent; and transgender people, 20 percent. 

• Keep the percentage of persons that are alive 12 months after starting ART, and 
for which there is a record of complete adherence above 90 percent. 

• At least 80 percent of the population living with HIV have access to ART.  
• At least 80 percent of people report using condoms in their last sexual contact.  
• Increase the percentage of persons that report having had a test for HIV in the 

last 12 months and that know their results. 
• Increase to 60 percent, the rate of users of injected drugs (UID) that report 

having used sterile equipment in their last injection. 
• Reduce the proportion of persons whose first CD4 count was below 200 cells per 

muL to 30 percent or less. 
• Reduce mother-to-child transmission (MTCT) cases by 84.6 percent. 

Given the limited resources available, additional prioritization based on in-depth AE 
analysis was conducted to redefine program coverage targets for maximum impact with 
different scenarios of resource availability, and to support further operational planning 
and budgeting.  
 
The findings of this study will assist the Government of Mexico to increase the 
effectiveness of its HIV investments and define corresponding priorities, strategies and 
impacts of the response. The national HIV AE study was designed to answer the 
following main questions: 
 

1. What is the minimum number of deaths and new infections that can be achieved: 
a. With the current volume of funding, allocated according to current 

expenditure? 
b. With the current volume of funding, allocated optimally to reduce the 

number of deaths and new infections as much as possible by 2018? 
 

2. What is the epidemiological impact if available resources are scaled up by 50 
percent and 100 percent of current levels and allocated optimally to reduce the 
number of deaths and new infections as much as possible by 2018? 
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3. What is the minimum amount of funding required to have no new infections and 
deaths by 2030 if funds are allocated optimally? 
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3. MEXICO’S HUMAN DEVELOPMENT, HEALTH AND FINANCIAL 
CONTEXT 

 
 
3.1 Human Development, Health and Burden of Disease 
 
Mexico is an upper middle-income country, with a per capita gross national income 
(GNI) of 16,056 (2011 US$PPP), making it the second largest and wealthiest (in per 
capita income) economy in the LAC region. Its human development index of 0.756 is 
considered high, and it ranks 74th globally (among 188 countries) (United Nations 
Human Development Program). 
 
Mexico’s life expectancy at birth is above the 75-year average for LAC at 76.8 years. Its 
population has an average of 13.1 years of schooling. Income inequality, as measured 
by the Gini coefficient, is slightly lower than regional average of inequality at a rate of 
0.34 (United Nations Human Development Program). 
 
Mexico’s National Development Plan 2013-2018 (PND) sets out five goals: (i) Mexico in 
Peace, (ii) Inclusive Mexico, (iii) Mexico with Quality Education, (iv) Prosperous Mexico, 
and (v) Mexico with Global Responsibility. The second objective, an Inclusive Mexico, 
guarantees the effective exercise of every Mexican’s social rights, with special focus on 
the provision of a social protection network to guarantee every Mexican’s right to access 
health services and avoid unexpected health problems. In spite of the growing social 
expenditures, approximately half of the population still lives below the national poverty 
line at 53 percent in 2014 (The World Bank, 2016) and 9.5 percent remains below the 
extreme poverty line according to the National Council for Evaluation of Social 
Development Policy (CONEVAL) (OECD, 2016). 
 
Indigenous populations constitute 16 percent of Mexico’s population and continue to 
face discrimination, lack of access to services, and generalized poverty. In fact, small 
municipalities in rural sectors that comprise higher percentages of indigenous 
populations, like those in Chiapas, Guerrero, Oaxaca and Tlaxcala, were the poorest 
regions with a GDP per capita lower than US$ PPP 10,000; whereas Nuevo Leon, 
Tabasco, Distrito Federal and Campeche were the richest regions with GDP per capita 
of US$ PPP 28,000, and lower percentage of indigenous population. This inequality is 
also reflected in unequal access to health services across population groups, difference 
in services across sub-systems and ultimately, inequalities in health status across 
regions. (OECD, 2016). 
 
A system for Social Protection in Health (SPSS), known as Seguro Popular, was 
established in 2004 with the aim of providing financial protection to the sectors of the 
population that were not covered by social security agencies. This protection included 
extending ART drug coverage beyond those provided by social security institutions 
which covered workers of the formal sector. Despite advances in access to health care 
services in the public sector through SPSS, survey data shows that some 21.5 percent 
of Mexicans continue to lack health coverage (CONEVAL, 2012), which is related to the 
dispersion of the population and social determinants of health. The objective of 
increasing coverage and reducing inequality in the country is reflected in the objectives 
of the Specific Action Program (PAE) for the national response to HIV, AIDS and STI of 
2013-2018, aligned with the PND and the Health Sector Program (PROSESA), seeking 
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to decrease the effect of HIV and STIs, implement prevention strategies and provide 
comprehensive care for vulnerable population groups and those living in poverty 
(Secretaría de Salud, 2013).   
The possibility of achieving the objective of the specific PAE at a national level is closely 
related to the total amount of resources that Mexico can commit to fighting HIV and the 
manner in which these resources are allocated. The following sections include an 
overview of the domestic HIV spending in Mexico, followed by a review of the sources of 
internal and external funding, the allocation of spending according to programs and the 
allocation of public resources across federative entities. The section on the cost of 
treatment compares Mexico’s average cost for SPSS patients with LAC median prices 
for the most common first and second-line regiments, the challenges and opportunities 
the country has regarding antiretroviral medication procurement, the coverage of this 
treatment and the main concerns regarding the financial sustainability of the HIV 
national response in Mexico. 
 
3.2 Health Status  
 
Table 1.1 shows other health indicators for Mexico, and compares them with the LAC 
average. Most indicators are close to the regional average except for maternal mortality 
ratios, which are well below the average, and immunization rates, which are slightly 
below the regional average. Between 1990 and 2010, Mexico saw a decline of 60 
percent in under five child mortality (Institute for Health Metrics and Evaluation, 2010), 
and a decline of 45 percent in maternal mortality rates. Despite significant improvements 
in reducing the spread of AIDS, and the fact that Mexico is close to reaching some 
Millennium Development Goals (MDGs), those related to maternal mortality are still far 
from being met. 
 

Table 1.1: Mexico Health Indicators 

 
Source: Authors’ calculation based on data from UNDP Human Development Index. 
http://hdr.undp.org/en/content/human-development-index-hdi 
 
 
3.3 HIV/AIDS Burden of Disease in Mexico 
 
Mexico has one of the ten highest HIV/AIDS burdens in the LAC region. Table 1.2 
presents general characteristics of the HIV/AIDS burden among the top ten countries, 
where about 81 percent of the total HIV/AIDS burden is concentrated. Among these, 
Brazil, United States, Haiti, Mexico, and Colombia constitute 75.4 percent of the total 
burden and, 75.9 percent of the total deaths. Haiti has the highest burden with 3,509 
DALYs per 100,000 people equivalent to 361 thousand DALYs. Guyana has the second 
highest HIV/AIDS burden per 100,000 people (2,136), followed by The Bahamas 
(1,112), Suriname (921), and Trinidad and Tobago (833). 

http://hdr.undp.org/en/content/human-development-index-hdi
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Table 1.2: Top Ten Countries with the Highest Burden and Concentration of HIV/AIDS in 

the Region, 2013 

Source: Authors based on data from UNDP Human Development data. 
http://hdr.undp.org/en/content/human-development-index-hdi 
 
In 2013, Brazil had the highest number of DALYs in the region (469,263), followed by 
the United States (462,754), Haiti (361,383), and Mexico (171,553). However, Brazil, the 
United States, and Mexico presented some of the lowest concentrations of HIV/AIDS 
(234, 146 and 140 DALYs per 100,000 people respectively). Mexico had the fourth 
largest burden in the LAC region (IHME, 2016).  
 

Figure 1.1: Total Number of DALYs 

 
Source: Author’s calculation based on data from IHME, database, year 2016.  

Country 
Percentage 

of Total 
DALYs 

Percentag
e Change 
1990-2000 

Percenta
ge 

Change 
from 

2000 to 
2013 

Percentag
e of total 
DALYs of 
HIV/AIDS 

Percentag
e of total 
deaths of 
HIV/AIDS 

DALYs per 
100,000 
people 

Deaths 
per 

100,000 
people 

Brazil 0.90% 16.00% -24.40% 22.60% 23.40% 234 5 

United States 0.50% -61.90% -33.10% 22.30% 23.30% 146 3 

Haiti 8.00% 82.00% -56.20% 17.40% 16.30% 3,509 69 

Mexico 0.60% 168.80% -51.90% 8.30% 8.20% 140 3 

Colombia 0.80% 1573.20% -28.60% 4.70% 4.70% 201 4 

Argentina 0.70% 133.50% -22.80% 3.80% 3.70% 190 4 

Guyana 5.70% 980.10% -25.50% 0.80% 0.80% 2,136 43 

Trinidad and Tobago 2.50% 229.40% -28.20% 0.50% 0.50% 833 18 

Suriname 2.80% 938.50% -38.20% 0.20% 0.20% 921 20 

The Bahamas 3.70% 177.30% -54.30% 0.20% 0.20% 1,112 24 

        

http://hdr.undp.org/en/content/human-development-index-hdi
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That same year, Brazil had the highest number of deaths due to HIV/AIDS in the region 
(10,217), followed by the United States (10,197), Haiti (7,113), and Mexico (3,590). 
Nonetheless, Brazil, the United States, and Mexico presented some of the lowest death 
rates by 2013 due to HIV/AIDS (5, 3, and 3 deaths per 100,000 people, respectively). 
Haiti had the third highest number of deaths and showed the highest death rates due to 
HIV/AIDS with 69 deaths per 100,000 people.  
 
Since 1990, Mexico has been reducing its Burden of Disease (BoD) for HIV/AIDS in a 
sustained way. The country has gone from having one of the largest (top 15) HIV/AIDS 
BoD in the LAC region, to having one of the lowest BoD in a twenty-year period. 
 
 
3.4 Overview of the HIV Epidemic 
 
Mexico has a concentrated and relatively stable epidemic. It is considered as a ‘low 
prevalence, high risk’ country for HIV/AIDS (Brouwer, et al., 2006), it is ranked fourth in 
Latin America with regards to the number of people living with HIV/AIDS (PLHIV). In 
2013, according to a recent estimation using Spectrum 5.03, there were approximately 
180,000 people living with HIV in the country. The total estimated prevalence for people 
aged 15 to 49 is around 0.23 percent. After a rapid increase in prevalence between the 
first reported case of HIV in 1983 and 1999, prevalence has stabilized, with 
approximately 9,000 new annual HIV diagnoses (Centro Nacional para la Prevención y 
el Control del VIH y el Sida (CENSIDA), 2014). Mexico’s epidemic is predominantly 
concentrated in populations of men that have sex with men (MSM), male sex workers 
(MSW) and UIDs. The number of new cases imposes a significant challenge on the 
delivery system as the increased detection efforts and universal access to ART will 
represent a growing strain on government resources.  
 
The data from the 2013 surveys presented in the last National Progress Report on the 
HIV Response (2015) show that although HIV prevalence is relatively low among the 
general population in Mexico (0.2 percent) (UNAIDS, 2014), compared to the regional 
average of 0.4 percent, the prevalence of HIV is significantly higher among high-risk 
populations. Key populations in Mexico include MSM who register a 17.3 percent 
prevalence, UIDs (2.5 percent), MSW (24.1 percent), female sex workers (FSW) (0.67 
percent), and transgender sex workers (15.5 percent). These rates are consistent with 
the regional tendencies, where prevalence of MSM ranges from 7 to 20 percent, and 
prevalence amongst transgender women is from 16 to 32 percent and, for MSW 
prevalence is of 8 to 69 percent (CENSIDA, 2015). 
 
The number of PLHIV is expected to continue increasing due to greater availability of 
testing and early diagnosis as a result of the implementation of the 2014 Mexican clinical 
guidelines, which expanded the eligibility for antiretroviral treatment to all persons 
diagnosed with HIV regardless of CD4 threshold or clinical symptoms (Chaumont, et al., 
2015). A reduction in mortality due to HIV/AIDS from 4.8 to 4.0 per 100,000 inhabitants, 
can be observed as a tangible outcome of the program according to the National Centre 
for HIV Prevention and Control (CENSIDA). This reduction in mortality has contributed 
to the increase in the number of patients under medical management. Moreover, the 
adoption of the recent UNAIDS/ PAHO ’90-90-90’ targets will require an expansion of 
current diagnostic and treatment efforts in order for:  
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• 90 percent of PLHIV to know their diagnosis, 
• 90 percent of PLHIV to receive antiretroviral treatment, and  
• 90 percent of PLHIV receiving treatment to have an undetectable viral 

load. 

 
The possibility of achieving these targets is closely related to the resources that the 
Mexican government can commit to fighting HIV and to the manner in which these 
resources are allocated given a high dependency on federal funds. The following 
sections include an overview of the national HIV program, and domestic expenditures 
for HIV/AIDS, followed by a review of the sources of internal and external funding, the 
allocation of expenditures by program and the allocation of public resources across 
federative states.  
 
The section on the cost of treatment compares the average cost of treatment per patient 
in Mexico with median prices for the most common first and second-line regiments in 
LAC, the challenges and opportunities the country faces in antiretroviral medication 
procurement, the coverage of treatment and describes the main concerns surrounding 
financial sustainability of the HIV national response in Mexico. 
 
 
3.5 Health and HIV Financing 
 
In 2011, public health expenditures in Mexico reached 3.2 percent of GDP, similar to the 
average for the region (5.5 percent) and equivalent to a per capita expenditure of 
US$547 PPP. Total health expenditure reached 5.2 percent of GDP, lower than the 
region’s average of 6.7 percent (Pan American Health Organization, 2012). 
 
Mexico has a social insurance health system, segmented in several sub-systems. Self-
employed workers, informal workers, the unemployed and those out of the labor force, 
have access to the public insurance system known as Seguro Popular (SPSS), which 
covers 47 percent of the population. The SPSS is financed from federal and local per 
capita payments. Salaried workers employed in the public or private sector and their 
dependents are covered by the social security institutions, which are financed by payroll 
contributions by employers and employees and contributions of the state. The main 
social security institutions are: the Mexican Social Security Institute (IMSS), the Institute 
for Social Security and Services for State Workers (ISSSTE); Petróleos Mexicanos 
Medical Services (PEMEX), the Social Security Institute of the Armed Forces (ISSFAM), 
the Secretariat of the Navy (Semar) and, Secretariat of National Defense (SEDENA). 
IMSS and ISSSTE are the largest social security institutions, covering 39.4 percent and 
7.1 percent of the population respectively. A small percentage of the population does 
not have a public health insurance including “Seguro Popular” or any other type of social 
security insurance, or has only a private health insurance. 
 
Each social security scheme has its own providers and defines its own benefit package. 
In the SPSS, services are provided through the state public network providers, the 
Federal Hospitals Reference and the National Institutes of Health. 
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The members of the SPSS are entitled to an explicit benefits plan with two components: 
The Universal Health Services Catalog (CAUSES) and the Fund for Protection Against 
Catastrophic Expenses. Other social security institutions have no explicit payable plans; 
each institution decides on coverage, but no institution offers anything beyond a broad 
and general national list of pharmaceuticals and medical services. 
 
The CAUSES benefits were selected based on their cost-effectiveness and according to 
their priority in terms of addressing the main burdens of disease and causes of mortality. 
In addition to CAUSES, the SPSS has a package that covers expensive and 
catastrophic diseases (Fondo de Protección contra Gastos Catastróficas (FPGC)). It is 
through FPGC that members of the SPSS have free access to antiretroviral therapies. 
ISSTE and IMSS also provide full coverage of HIV and AIDS treatment to its insured 
(Secretaria de Salud de México, 2014). 
 
Mexico has a fragmented health system that consists of a set of vertically integrated 
health care providers/insurers that constitute the National Health System (NHS), each 
serving different segments of the population. HIV services are provided at the state level 
through clinics and hospitals run by the State Health Services (SSA) and social security 
institute providers, as well as private providers, NGOs and other vertical HIV programs. 
Ambulatory units for the Prevention and Attention to HIV-AIDS and Other Sexually 
Transmitted Infections (CAPASITS, by its Spanish acronym) provide prevention services 
and treatment for HIV patients and those with sexually transmitted infections. CENSIDA, 
a regulatory body is responsible for preventing sexual, blood and perinatal transmission, 
promoting appropriate measures for medical/psychological support for those living with 
HIV, and conducting research to understand the epidemiological, biomedical and 
behavioral characteristics of the disease. 
 
To address the epidemic, Mexico spent approximately US $535 million in 2011. Most 
recently, the federal government committed an estimated US $58 million in 2014 for 
Branch 12 of health1. The amount increases to US $201 million when all resources 
earmarked for the HIV and STI Specific Action Program transferred to the federative 
states are added, accounting for an estimated 0.3 percent of total health expenditures 
(THE) and 0.5 percent of public health spending. 
 
HIV programs across the country are currently dependent on federal funding. According 
to the most recent assessment of spending on HIV for 2011, 90 percent of HIV 
spending, which totals almost US $535 million, was financed through public funds 
(CENSIDA 2012). This amounted to approximately US $4.3 per capita. Aran-Matero et. 
al (2011) estimated that LAC countries spent US $9.1 per capita on HIV, which is 
skewed upwards by smaller countries (mostly Caribbean countries), while larger 
countries have a lower per capita cost, such as US $3.8 in Brazil and US $2.9 in 
Venezuela. It is worth noting that this is a purely numerical indicator, which needs to be 
contextualized by the type of epidemic of each country. Since Mexico has a 
concentrated and stable HIV epidemic, investment is strategically focused on key 
population groups.  
 

                                                 
1 Branch 12 of Health is meant for subsidy programs, personal services, current and operating expenses 

and infrastructure. It also includes financial resources and supplies disbursed by way of 
CAUSES/CASSCO, Annex 4 and the Fund for Catastrophic Expenses (FPGC). 
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According to data of the General Directorate of Health Information (DGIS)2, THE totaling 
US $76 billion in Mexico, has increased as a percentage of GDP from 5.7 percent in 
2006 to 6.2 percent in 2013, which is significantly lower than the OECD average of 8.9 
percent (OECD 2016). Furthermore, the growth rate of THE as a percentage of GDP 
was approximately one percentage point lower than the LAC growth rate (6.8 percent to 
7.7 percent those same years according to World Bank data). THE in Mexico had an 
average growth rate of 6 percent since 2000, but this has slowed down since 2012. 
Public health expenditures as a percentage of GDP grew at a slower rate to 3.2 percent 
in 2014, after a 2.6 percent increase in the year 2000 (Mexican Government, 2013). 
Public health expenditure represented 15 percent of general government expenditures, 
decreasing from a peak of 17.6 percent in 2004 to 15 percent in 2014, with slight 
increases in 2010 and 2012, reaching 15.6 and 15.8 percent, respectively (DGIS 2015).  
 
The proportion of THE from public sources has increased in the last decade.  Public 
health expenditures represented 43.4 percent of THE in 2005, compared to almost 52 
percent in 2014. This increase has been accompanied by a decrease in the per capita 
private health expenditures over the past 7 years, which went from $331 in 2008 to $304 
in 2014 (DGIS 2015), and an overall increase of per capita THE from US $609 to US$ 
664 between 2011 and 2013 (The World Bank 2016), showing how public spending 
increases displaced out-of-pocket spending. 
 

Figure 1.2: Public and Private Health Expenditures (2004-2014) 
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HIV expenditures in 2011 represented less than 1 percent of THE (0.7 percent). If we 
make an assumption, based on a conservative estimate that the percentage of 
expenditures on HIV continue to be 0.7 percent of THE, national expenditure on HIV 
would amount to US $547 million (in constant 2013 USD values).  The Government HIV 
and STI Action Program has increased in both nominal and real terms, from almost US 
$61 million in 2009 to over US $206 million in 2014 (in constant 2013 USD values,) a 
compound annual growth rate of 28 percent. Additionally, the budget allocated to the 

                                                 
2 All DGIS  data showed that spending remained constant 2013USD values. Adjustments were made to 

data from other sources in order to make the amounts comparable using CPI from the Bank of Mexico 
Website. 
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PAE, according to the State’s Agreement to Strengthen Public Health Actions in 
Federative Entities (AFASPE), as a percentage of THE, increased from 0.1 percent to 
almost 0.3 percent of THE in 2014, more than a 200 percent increase in real terms, 
which represented almost a 300 percent increase in nominal terms. 

 
Figure 1.3: Resources Allocation to the HIV and STI PAE (2009-2014) (2013 US$) 
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3.6 Source of HIV and STI Funding 
 
In many low income and lower middle-income countries, the expenditures on HIV 
initiatives rely heavily on international funding, which may represent more than 75 
percent of HIV related spending. Middle and upper-middle income countries, such as 
Mexico, face the challenge of filling the gap left by international development agencies 
and donor funding when their rising economic output makes them ineligible for further 
funding (UNAIDS 2013). UNAIDS reports an upward trend in domestic HIV funding in 
upper-middle income countries, with an average of 6 percent increase, reaching 88 
percent of costs associated with HIV activities, over 80 percent in average in Latin 
America.  
 
Similar to other upper-middle income countries, Mexico has a low level of dependency 
on external funding for resources dedicated to HIV. Between 2008 and 2011, public 
funds accounted for an average of 90 percent of national HIV expenditures. The two 
largest sources of financing are social security and federal government funds, which 
make up 42 percent and 31 percent of total funds, respectively (Figure 1.4). 
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Figure 1.4: Distribution of Expenses on HIV Response by Type of Fund (2011 in USD 
million) 

External Funds,  
$12 , 2%

Private Funds,  
$39 , 7%

Central ,  
$165 , 
31%

State,  $89 , 17%

Loans,  
$4 , 1%

Social Security,  
$225 , 42%

Public,  $483 , 
91%

External Funds Private Funds Central State Loans Social Security

 
Source: Author estimation based CENSIDA (2012)3 
Over a third of public funds originate from the federal government, and have decreased 
as a proportion of total funds by almost a half (48 percent) in 2010 (Figure 1.5).  
 
This decrease was accompanied by an increase in the proportion of funds originating 
from state governments, which increased from US $28 million in 2008 to over US $85 
million in 2011 (in constant 2013 USD), representing 4 percent and increasing to 18 
percent of total public funds.  

Figure 1.5: Distribution of Public Funds for HIV 
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Source: Author estimation based on CENSIDA (2012) 

The main source of external funding in 2008 was the United Nations Population Fund 
(UNFPA) (28 percent), followed by Health Alliance International (26 percent) and the 
Ford Foundation (14 percent) for a total of US$ 1.6 million, while the rest represented 9 
percent or less. The matrix of external funding shifted by 2011, where the Global Fund 
(GF) resources represented almost 83 percent of external funding and Population 
Services International (PSI) represented 10 percent for a total of US$ 12 million.  
 

                                                 
3 Social security includes contribution and government transfers to social security.  
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The importance of the GF resources should be further noted, given that 2011 marked 
the beginning of what was meant to be a 5-year project focused on key populations 
including MSM, MSW, transgender women and UIDs ending in 2015. The project came 
to an end in 2013 and totaled approximately US$ 36 million (see Figure 6). 
 
If external funding remains similar in years to follow, one could expect the GF resource 
to represent a less significant percentage of external sources and of HIV resources, 
since it already represented almost 2 percent of total HIV spending in 2011. With the 
end of the project, the government will need to increase domestic resources to continue 
providing the supplies, services and capacity building formerly provided by the GF 
financed projects. 
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Figure 1.6: Distribution of Funds for Round 9 of the Global Fund in Mexico 
 

 
Source: Based on Fernandez, Ortiz R., and Gomez O. (2012) and interviews 

 
3.6 Allocation by Program 
 
Most of the resources spent on HIV related activities in Mexico have been allocated to 
treatment and care. The most recent data on total HIV spending for 2011 shows that the 
country spent almost US $535 million in total, with 65.5 percent directed towards 
treatment and care, including ambulatory and inpatient care.  

 
Table 1.3: National Expenditures on HIV by Intervention Category (2011 US$ million) 

 
Category Amount of expense % of Total 
Prevention  $168 31.4% 

Care and Treatment $350 65.5% 
Programs management $11 2.1% 

Human Resources Incentives $3 0.5% 
Favorable environment $1 0.2% 

Research $2 0.4% 
TOTAL $535 100% 

Source: CENSIDA (2012) 

Within treatment and care, ART for adults and children has required the greatest 
proportion of resources, at an average of 75 percent between 2008 and 2011, whereas 
the monitoring of specific HIV-related laboratory tests represented 15 percent of 
spending. Mother-to-child-transmission prevention activities, however, remained the 
main focus of resources among preventive activities, representing 40 percent of 
spending. Comparatively, male condom provision in the public sector totaled 20 percent, 
indicating a 32 percent decrease in spending since 2008. The following figure provides 
an overview of the main categories of national spending on HIV over the past years for 
which national data was available. 
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Figure 1.7: Distribution HIV Spending 2008-2011 
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Source: Author estimations based on (CENSIDA 2012) 

There is a similar distribution when the analysis is restricted to resources allocated to 
the PAE. For the 2008-2009 year, almost 70 percent of funds were destined to 
treatment and care, 27 percent to prevention and approximately 1 percent to 
management. In 2010-2011, a larger share of funds was spent on antiretroviral (ARV) 
drugs (88 percent), while 13 percent went to CD4 and viral load testing for 37,204 
patients (Secretaria de Salud 2013). Moreover, the PAE 2013-2018 report indicates that 
61.7 percent of the funds for the HIV and STI PAE were managed by CENSIDA, 61.7 
percent of which went to ART and 11.7 percent to CD4 and viral load tests for the care 
of 43,898 patients.  
 
3.7 Allocation by Federative State 
 
The federal expenses on the national response to HIV and STI by way of the PAE4 
almost tripled between 2009 and 2012, while having a 7 percent increase in the last two 
years. A similar growth rate applies to the average amount of funds per capita for the 
federative entities, which had a 3 percent increase over the last 2 years.  
 

Table 1.4: Federal expenses on PAE 2009 and 2014 in USD 
USD 2009 2014 

Total federal fund $67,607,316 $201,043,044 
Average per state $2,112,729 $6,282,595 

Average funds per capita $0.58 $1.69 
Average funds per PLHIV $3,280 $5,745 

Source: Estimation based on SPPS (2015), CONAPO (2014) and CENSIDA (2014) 
 

The national per capita amount represents approximately half of national expenditures 
and is higher than the cost in other countries, when comparing different federative 

                                                 
4 There is no parallel monitoring system to gather regular information about spending on HIV by Social 

Security or private institutions, which represent approximately half of the financing sources, based on 
the last report on AIDS spending (MEGAS) in 2001.   
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states. Still, the amount of funds does not seem directly related to the general 
population size or the identified PLHIV.  
 
When funds are controlled for population size, as in Figure 1.8, there is no direct 
correlation between the federal funds per capita and the size of the population, which 
may vary if controlling for the size of key populations and programs. For example, 
Quintana Roo received a larger amount of federal funds per capita than Jalisco, even 
though the latter has a greater number of inhabitants. Given that the federal funds are 
expected to cover education, prevention and treatment costs, a larger population size 
would be expected to have a higher amount of funds to cover prevention and detection 
for the general population. 
 

Figure 1.8: PAE Federal Funds Per Capita Compared to PLHIV (2014)5 
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Source: Authors estimation based on SPPS (2015), CENSIDA (2014), CONAPO (2014) and IRS (2015) 

 
Similarly, the same disparities can be seen when estimating the amount of federal funds 
per PLHIV. The following figure illustrates that in this case, the amount of funds 
federative states are receiving is also disproportionate. As an example, most other 
federative entities are receiving a greater amount of funds per PLHIV than Yucatán, 
although there is a smaller number of diagnosed PLHIV. Considering that ART 
represents a significant percentage of all HIV expenses, the number of ARV drugs 
should be more closely related to the number of PLHIV.6  

                                                 
5 At the time of the report, CENSIDA reported problems with the indicators on the progress of the HIV 

program in Veracruz due to investment and government administration.  
6 With the exception of expenditures on ARTs and monitoring tests (CD4 and viral load), the federal budget 

transferred to the states is considered only an additional support for the carrying out of key actions. 
The allocation of this budget is not directly related to the total population in each state or PLHIV, 
because in order to make the transfers, it is necessary for the federal entities to have documented 
financial resources of previous years. If they had, the resource allocation is made based on certain 
population sizes depending on the type of activity to be performed. 



27 

Figure 1.9: PAE Federal Funds Per PLHIV Compared to Number of PLHIV (2014) 
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 Source: Authors estimation based on SPPS (2015), CENSIDA (2014), CONAPO (2014) and IRS (2015) 
 
3.8 Cost of Treatment 
 
In 2003, the government of Mexico made the decision to provide universal access to 
HIV treatment with ART. As a result, the country has made considerable efforts to 
provide ART treatment and medicines to PLHIV, who currently have access to ARV 
medication free-of-charge. According to the 2014 Global AIDS Response Progress 
Reporting (GARPR) guidelines, 51.1 percent of all adults and children living with HIV 
were receiving ART in 2013, which differs from past estimations which considered the 
percentage of eligible PLHIV who were receiving ART (CENSIDA 2014). Nonetheless, 
this indicator is not comparable to past years since Mexico expanded eligibility criteria 
for ART.  
 
3.9 ART Coverage 
 
According to the most recent WHO data, Mexico has achieved over 80 percent 
coverage of ARV among those eligible for ART (WHO 2015), which makes it one of the 
best performers of the LAC region, compared to 43 percent of PLHIV in Latin America 
who were on ART in 2013, 64 percent of children and 44 percent of adults (PAHO 
2014). In addition to the overall coverage of ART for eligible PLHIV, important factors 
determining the efficiency of the national HIV and STI response, as well as the financial 
cost it represents to the country, is the availability of rapid test and early detection, and 
the adherence to treatment and provision of the most efficient treatment. 
 
Countries in LAC have been improving their information systems and data analysis to 
obtain a better understanding of the HIV continuum of care. Preliminary estimates are 
included in Figure 2.010, and show that Mexico was below the average of other LAC 
country in most indicators considered within this cascade of health care, ranking 5 
percentage points higher in terms of coverage (PAHO 2014). 



28 

Figure 2.010: Examples of HIV Continuum of Care Cascade in Latin America (2012-2013) 
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Source: Authors estimation based on PAHO (2014) 

According to the UNSW OPTIMA-HIV estimations, under the low prevalence scenario, 
dedication of an additional 10 percent of resources to the national HIV response ART 
coverage would potentially increase full coverage to 86 percent and resources by 50 
percent. With a higher prevalence, 25 percent more resources would be needed to 
reach 90 percent treatment coverage and 200 percent increase of funds to achieve full 
coverage. These estimates were made under the assumption that unit treatment costs 
remained the same since 2011. If lower prices were obtained for antiretroviral 
medication, higher coverage rates could be expected with the existing resources. 
 
3.10 Cost of ART 
 
ARV treatment provision represents approximately 50 percent of national spending on 
HIV (CENSIDA 2012). In the public sector, SPSS beneficiaries’ treatment is funded 
through the Fund for Catastrophic Expenses (FPGC). This fund was created after the 
General Health Law reform in Mexico in 2003 to financially support the care for high-
cost diseases, which includes interventions for breast cancer, cancer in children, acute 
lymphoblastic leukemia and chronic renal failure. Spending on ART alone accounted for 
38 percent of the total FPGC and is predicted to consume it entirely by 2019 (OECD 
2016). Overall, financing for the provider response is dependent on state health systems 
or social security networks. In 2011, ARV was financed in almost equal parts by 
resources administered by CENSIDA and public social security (CENSIDA 2012). 
 
Prior to 2008, a comparative analysis of per unit price of ARVs performed by Adesina, 
Wirtz, & Dratler (2013) showed that Mexico paid 46 times the per unit price for 
lamivudine (3TC). Additionally, the separate negotiations and purchase of ARV by SSA 
and IMSS resulted in price difference for some ARVs of more than 20 percent (Adesina, 
Wirtz, & Dratler, 2013). This led to the issuance of a decree by the Government in 2008 
for the creation of the Coordinating Commission for Negotiating the Price of Medicines 
and other Health Inputs (CCPNM), tasked with coordinating price negotiations for 
patented medicines and medical devices on behalf of the major health systems and with 
providing guidance to improve drug supply chains. This entity is charged with the 
centralized procurement of ARV, seeking to reduce costs through economies of scale.  
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The first negotiation of ARV prices after the creation of the CCPNM resulted in US$76.5 
million in savings in 2009 (A. O.-O. Adesina 2010). Further efforts to negotiate 
reductions in the prices have been less effective. ARV medication supply through the 
main public institutions remains separate, because they have different procurement and 
distribution systems. In 2012, 60 percent of individuals receiving ARV through public 
channels did so through the SPSS and 30 percent through the IMSS. Figure 2.11 
illustrates the supply chain specific to SPSS, which falls under the purview of CENSIDA. 
CENSIDA uses the CCPNM published reference prices for ARV purchases and can only 
procure drugs included in the nationally approved catalogue, with some exceptions. 
Usage and costing data is available through the ARV Drug Management, Logistics and 
Surveillance System (SALVAR) database used to monitor ARV prescriptions for SPSS 
patients (Chaumont, et al. 2015). 
 

Figure 2.11: Mexico's SPSS ARV Funding, Procurement and Purchasing Mechanisms 
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Source: Based on Figure 1 from Chaumont et al. (2015) 

 
The purpose of national guidelines was to improve prescription practices and contain 
costs (Chaumont, et al. 2015). Its implementation has resulted in a shift towards a wider 
adoption of the WHO guidelines and a simplification of the prescriptions for ART. 
Chaumont et al. (2015) analyzed the drugs prescribed in the SPSS scheme from 2008 
to 2013, using the information reported in the SALVAR database. This analysis showed 
a tendency towards simplification, where the majority of prescribed drugs fell under 
WHO regiments. 
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In 2008, over ten thousand patients (representing 37 percent of the total universe) 
received prescriptions classified as “other drug combinations”, which decreased to 10 
percent in 2013. Even though most of the first-line regiments for adults complied with 
WHO recommended guidelines, the distribution of regiments changed since 2008, 
where the fixed-dose-combination (FDC) of Tenofovir, Emtricitabine and Efavirenz 
(recommended by 2013 WHO guidelines) introduced in 2012 represented 42 percent of 
all regiments by 2013. This differs from the trend in the region, where 12 percent of all 
patients on first-line regiment in 2013 were receiving ‘TDF + FTC + EFV’, which includes 
TDF/TFC/EFV and TDF/FTC + EFV (PAHO 2013).  
 
When comparing SALVAR data to the most recent Global AIDS Response Progress 
Report for Mexico, the analysis is restricted to nine regiments used in 2014 for first-line 
treatment of adults, which accounted for 70 percent of patients over the age of 10 and 
were not used for second line treatment. As Figure 12 shows, most SPSS patients on 
first line treatment received the 3-component FDC of TDF/TFC/EFV but did not receive 
the regiment with 2-component FDC of TDF/TFC + EFV. In contrast with the LAC trend, 
less than 3 percent of adult patients received the regiment composed of AZT/3TC + 
EFV, which was used by 35 percent of patients in LAC in 2013, and less than 1 percent 
received AZT/3TC + NVP under SPSS in 2014, which was prescribed to 10 percent of 
patients in LAC in 2013. Overall, there are a greater number of TDF-based first line 
regiments being prescribed to SPSS patients, in contrast to AZT-based regiments in the 
region. 

 
Figure 12: Adult First-line ART Regiments Prescribed Under the SPSS System (2008-2013)7 

 
* WHO-preferred regiment 

Sources: Authors’ estimations based on Chaumont, et al. (2015) and CENSIDA (2015) 

                                                 
7 This analysis only include prescription that have only been used in 2014 for adult (>10 YOA) first line 

treatment in order to not include regiments that are used in both first and second line treatment or for 
other age groups. The graph includes 9 of a total of 17 regiments, including those classified as other 
in CENSIDA(2015). 
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There are a larger variety of regiments when the information is restricted to second-line 
treatment for adults (Figure 2.13). In contrast to the region, where 86 percent of patient 
received one of the four most common second-line ART (PAHO 2014), around 44 
percent of adult received two of these under SPSS in 2014 (AZT/3TC + LPV/r and 
AZT/3TC + ATV + RTV8) and none received the TDF + 3TC regiments. Most second-
line regiment patients received treatments composed of TDF/FTC + LPV/r (or ATV + 
RTV).  

 
Figure 2.13: Adult ART Regiments Prescribed Under SPSS System (2008-2013) 9 
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* WHO-preferred regiment 

Sources: Sources: Authors estimations based on Chaumont, et al. (2015) and CENSIDA (2015) 

Although there has been some consolidation of the number of regiments, by 2014 there 
were 14 regiments, notwithstanding those categorized as other. The latter were 
prescribed to 27 percent of SPSS adults and adolescent patients aged 10 years and 
older receiving second-line treatment. Given the cost of ART, additional consolidation 
would allow for a reduction in the number of ARV drugs, while increasing the volume of 
each drug that is available, which in turn would increase the potential negotiation power 
when procuring the drugs. The impact of increased negotiation power is further 
explained in the following sections. 

                                                 
8 The 2015 GARPR report for Mexico includes two 5 component regiments, one of which is AZT/3TC + TDF 

+ ATV+ RTV that in this case is compared to the WHO-preferred regiment of AZT/3TC + ATV/r by 
excluding TDF.  

9 The treatments that have a ‘†’ symbol are those that were used exclusively for second-line treatment in 
2014, while the rest included regimes that were used for both first and second line. The column 
denominated ‘2014’ adds the number SPSS patients for both 10 regimes used in first and second line 
treatment for adult in 2014, while the next column only includes that year’s adult second line 
treatments.  
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3.10.1 Cost of First-line Treatment  
 
According to the 2011 AIDS spending report, first-line treatment of adults and children 
represented 51 percent of all ART costs, 51 percent of adult ART and 37 percent of 
pediatric ART. In Mexico, the cost of the two most common WHO-preferred first-line 
treatment regiments, provided free of cost through SPSS, range from just under US $2 
thousand to US $8 thousand. The first-line ARV regiment composed of 
Zidovudine/Lamivudine (300 mg/150 mg) + Efavirenz (600 mg) (AZT + 3TC + EFV), 
used by 35 percent of patient in LAC and 3 percent of SPSS patients in 2013, has a per 
person-year cost of US $8 thousand. The second most common regiment in the region 
(used by 18 percent of patients), but most widely used in Mexico, is composed of 
Tenofovir /Emtricitabine (300/200mg) + Efavirenz (600mg) (TDF/FTC + EFV) and 
amounts to US $2.5 thousand per person-year cost, while a fixed-dose combination of 
Tenofovir/Emtricitabine/Efavirenz (TDF/FTC/EFV) equals US $2.4 thousand per person-
year cost (PAHO, 2014 and CENSIDA, 2015). 
 
Compared to the median prices of upper-middle income and LAC countries, Mexico is 
spending between 10 and 24 times more on first line treatment TDF/FTC + EFV, and 
between 15 to 19 times more on the fixed-dose regiment. In 2013, first line treatment of 
TDF/FTC + EFV cost a median of US $159 per person-year across upper middle-
income countries. The variation in ARV drug cost in the regions, according to the PAHO 
(2013) report, ranged from US $119 to US $4.4 thousand, with a median of US$ 774, 
where the main cost driver is the cost of TDF/FTC component. Within the sample of 
countries included in Figure 214, Mexico spent 20 times more on the FTC first-line 
regiment than Belize, and 3 times more than the median.  

 

Figure 214: Annual Cost Per Patient of TDF/FTC/EFV (2012) 
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Source: Author recreation based on Figure 2 of PAHO (2013) 

The price differentiation of the FDC of three components for the above mentioned first-
line treatment places a strain on the government’s resources. In 2014, 87 percent of HIV 
positive adults over the age of 10 were receiving first-line treatment (CENSIDA 2015). If 
the FDC continues on as the most common first-line treatment, ART will take up a 
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greater proportion of the FPGC to treat SPSS patients at the expense of other high-cost 
diseases. Unless the cost per patient decreases, the necessary budget will increase if 
the epidemic grows or even if it remains stable.  
 
3.10.2 Cost of Second-line Treatment 
 
Expenses on second-line treatment in Mexico accounted for slightly over a third of total 
ARV spending in 2011. Among adults, 17 percent of funds were spent on this category, 
while among children second-line treatment costs represented 41 percent of overall 
children ART, a larger percentage than the 41 percent spent on first-line treatment. 
Similarly, a greater percentage of resources dedicated to children’s ART was spent on 
third-line treatment after the failure of the second-line treatment (17 percent) compared 
to adult ART (7 percent). The analysis will focus on adults since ART for that age group 
represented 63 percent of total ARV expenses.  
 
Even though prices of both lines of treatment continue to decline due to greater 
competition and availability of WHO-prequalified generic drugs, the price of newer drugs 
remain very high. The cost per patient per year of the WHO preferential second line 
treatment (WHO 2013), composed of Zidovudine/Lamivudine (300 mg/150 mg) and 
Lopinavir/Ritonavir (200 mg/50 mg) (AZT/3TC + LPV/r), was of over US $10 thousand 
for 2015 (CENSIDA 2015). This was also the most common regiment in LAC in 2013, 
prescribed to 13 percent of SPSS patients in 2013. An alternative second-line regiment 
(2 percent of patients in LAC) composed of Tenofovir/Emtricitabine (300/200mg) + 
Lopinavir/Ritonavir (200 mg/50 mg) (TDF/FTC + LPV/r), was the most common among 
SPSS patients in 2013 (9 percent of all prescription and 40 percent of second line 
treatments). The cost of this treatment amounts to almost US $5 thousand per person-
year in Mexico. The second most commonly prescribed second-line treatment in Mexico 
was composed of Tenofovir/Emtricitabine (300/200mg) + Atazanavir 300 mg + Ritonavir 
100 mg (bottle) costs over US $5 thousand (PAHO, 2014; CENSIDA, 2015; Chaumont, 
et al., 2015). 
 
As shown in Figure 15, Mexico has a significantly higher cost per patient for second line 
treatment for the prefered option, at three times higher than the median in 2012. Prices 
of second-line regiments declined between 2010-2013 overall, where lower to middle 
income countries were able to access second-line ART at US $330 per person per year. 
The main cost drive was Lopinavir/Ritonavir (LPV/r) (WHO 2014), which for Mexico 
represented 73 percent of the estimated total cost in 2015 of almost $4 thousand for 
AZT (200 mg) + 3TC (150 mg) + (LPV/r (200/50 mg) with 2015 prices of ARV.  
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Figure 15: Annual Cost Per Patient of AZT/3TC + LPV/r (2012)* 

 
Source: Authors estimation based on Figure 3 of PAHO (2013) 

The comparison to regional prices is different for the alternative second-line treatment 
most included in the PAHO (2013) report and most commonly prescribed to SPSS 
patients (Figure 16). In this case, Mexico had a 58 percent higher than average cost per 
patient-year in 2012 and 46 percent above the sample median. 

 
Figure 16: Annual Cost Per Patient of TDF/FTC + LPV/r (2012) 
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Source: Authors estimation based on Figure 4 of PAHO (2013) 

 
Reducing the per person cost of HIV treatment will be a key aspect in the financial 
sustainability of the HIV and STI national response. Given that ARV treatment 
represents approximately half of total expenditures in HIV, lower drug prices of ARV 
represent a great savings opportunity. The fall in drug prices in all regions is the result of 
greater competition between manufacturers, economies of scale, adjustments in tender 
specifications and reduction in logistical expenses (WHO 2014). Mexico has challenges 
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with regards to the procurement of ARV medication at more competitive prices like 
similar other countries. This report will explore some of the opportunities the country 
faces, based on its current structure and regulations.10  
 
 

4. METHODOLOGY 
 
In this section we describe the model, parameters, populations and programs that were 
used to estimate the allocation that could reduce most new HIV infections and deaths.  
 
4.1 The OPTIMA-HIV Model 
 
The results of the Allocative Efficiency Analysis presented here were developed using 
the OPTIMA-HIV model, which is a mathematical model of HIV transmission and 
disease progression integrated with an economic and program analysis framework.  
 
The epidemiological module uses evidence-based biological transmission probabilities 
and sexual and drug-injecting behaviors in the population to project the evolution of the 
epidemic. 
 
The costing and optimization module parameterizes relationships between the cost of 
HIV intervention programs, the coverage level attained by these programs and the 
resulting outcomes. Using these relationships in combination with the epidemic module, 
OPTIMA-HIV can calculate how incremental changes in the level of funding allocated to 
each program will impact overall epidemic outcomes. In addition, by using a 
mathematical optimization algorithm, OPTIMA-HIV is able to determine an allocation of 
funding across different HIV programs that leads to the best outcomes, or the minimal 
amount of total funding to achieve chosen outcome targets in a given timeframe. 
 
4.2 Data Collection, Populations and Programs 
 
Our epidemiological projections and allocative efficiency analyses in Mexico are based 
on the country-specific epidemiological, demographic, behavioral and programmatic 
data. Spectrum output was used to inform prevalence and population size estimates for 
certain populations in OPTIMA-HIV. 
 
Medición del Gasto en SIDA (MEGAS) files, Global AIDS Response Progress Reporting 
(GARPR) publications, and assumptions made by Centro Nacional para la Prevención y 
el Control del VIH/SIDA (CENSIDA) in collaboration with Sanigest informed the 
programmatic data.  
 
OPTIMA-HIV, is a flexible model allowing the user to decide which populations, 
programs, timeframes and funding levels to consider in a country analysis. Populations 
modelled are not the same as in Spectrum and thus, calibrations are not directly 
comparable. Those used in the OPTIMA-HIV analysis are summarized in Table 2.6.  

                                                 
10 Given its importance, the GoM has undertaken a number of efforts to reduce the cost of ARVs. For more 

information, see: 
http://www.censida.salud.gob.mx/descargas/transparencia/Flexibilidad_en_el_marco_juridico1.pdf 
http://www.censida.salud.gob.mx/descargas/transparencia/Flexibilidad_en_el_marco_juridico2.pdf 

http://www.censida.salud.gob.mx/descargas/transparencia/Flexibilidad_en_el_marco_juridico1.pdf
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Clients are defined as a separate population to account for their riskier behavior, as are 
children, allowing for a more robust treatment of PMTCT. 
 

Table 1.5: Populations Used in the Program 
 

Populations defined in the 
model 

Description/ assumptions Comments 

Female sex workers 
Clients of sex workers 

 
Men who have sex with men and 

bisexual men 
Male sex workers 

People who inject drugs 
Prisoners 
Children  

Male adults 
Female adults 

Older men 
 

Older females 

Females, aged 15-49 
Males, aged 15-49 

 
Males, aged 15-49 

 
Males, aged 15-49 
Males, aged 15-49 
Males, aged 15-49 

Males and females aged 0-14 
Males, aged 15-49 

Females, aged 15-49 
Males, aged 50+ 

 
Females, aged 50+ 

 
Not defined in Spectrum 

analysis 
MSM and bisexual men 
separate in Spectrum 

 
 
 

Not defined in Spectrum 
analysis 

 
Not defined in Spectrum 

analysis 
Not defined in Spectrum 

analysis 
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Table 1.6 outlines the programs included in the analysis. In the absence of coverage 
data being provided, ‘HIV testing and counseling’ (HTC) is treated as a fixed cost. This 
is considered a reasonable assumption given the fixed infrastructure and laboratory 
costs generally account for a major component of such programs and outreach to 
promote testing generally occurs as part of other (prevention) programs (as indicated in 
Table 1.5). Additional programs treated as fixed costs and not included in optimization 
are HIV care; diagnosis and treatment of STI; other prevention; management; and other 
costs. 
 

Table 1.6: Programs Defined in Model and Included in Optimization Analysis 
 

Program Description/ assumptions 
Programs for sex workers  Condom distribution, promotion of HIV testing, HIV related 

education 
Programs for men who have sex with 

men 
Condom distribution, promotion of HIV testing, HIV related 

education 
Programs for people who inject drugs Condom distribution, promotion of HIV testing, HIV related 

education 
Opiate substitution therapy  Provision of medication and related counselling 

Prevention for prisoners Condom distribution, promotion of HIV testing, HIV related 
education 

General population prevention 
(SBCC/condoms) and testing 

Condom distribution, promotion of HIV testing, HIV related 
education  

Antiretroviral therapy Antiretroviral drugs, related laboratory monitoring and 
clinical visits 

Prevention of Mother to Child 
Transmission 

HIV testing of pregnant women, counselling and provision 
of antiretroviral prophylaxis for women living with HIV 

 
The current available annual resource envelope is estimated at $657,474,985 with 16 
percent of the budget accounted for by fixed-cost programs. These are programs 
without a direct measurable impact on the behavioral outcomes that directly affect the 
epidemic and therefore excluded from the optimization, leaving 84 percent of the HIV 
budget available for reallocation. 
 
4.3 Calibration 
 
HIV transmission dynamics were calibrated to data on prevalence by population group; 
general population, female sex workers, injecting drug users, men who have sex with 
men, and ART coverage. In lieu of feedback from regional or country experts, overall 
PLHIV, prevalence, new infections and deaths were calibrated with particular sensitivity 
to Spectrum estimates, accounting for differences in populations being considered. 
 
 
4.4 HIV Prevalence 
 
The calibration for Mexico reflects a low endemic concentrated epidemic with overall 
prevalence of around 0.1-0.2 percent in 2014. Overall prevalence remains stable despite 
a changing response to the epidemic and increasing ART coverage. The total number of 
PLHIV is slowly increasing proportionally with the population size. 
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Calibration results for HIV prevalence in different population groups are shown in Figure 
16. Prevalence is highest in the key populations, with greatest prevalence in MSW (20 
percent), MSM (9 percent) and PWID (4 percent) as at 2014. Other at-risk populations 
that have higher estimated prevalence than the general population include: FSW at 1.3 
percent, prisoners at 1 percent and clients of sex workers at 0.3 percent. 
 
HIV prevalence is estimated to be much lower in the general population. The increasing 
trend in prevalence for the 50+ population is consistent with increased survival of PLHIV 
on ART while scattered data for females 15-49 suggests a stable prevalence around 
0.05 percent. Prevalence data for males aged 15-49 years were based on Spectrum 
input data, ranging from 0.05 - 0.11 percent over the period 2000-2005. We note that 
Spectrum estimates prevalence levels three-fold higher, at 0.3 percent.  
 
In the absence of guidance on the judgement behind these estimates, two options were 
considered (Figure 17):  
 

• Lower Male 15-49 prevalence that fits with the Male 15-49 data. This option 
results in overall prevalence and numbers of PLHIV that are significantly lower 
than Spectrum estimates. 

• Higher Male 15-49 prevalence is calibrated to closer match Spectrum. Male 15-
49 prevalence is estimated at around 0.2 percent, in between the survey data 
and Spectrum estimates, with the general population contributing two thirds of 
new infections and over half of deaths in recent years. 

Dots represent input data for prevalence in population. Spectrum estimates, represented 
by the red line are only available for the period of 2005 to 2014. 
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Figure 17: Calibrations Results 

 
 

There are an estimated 145,000-185,000 (low and high calibrations respectively) PLHIV 
in Mexico, broadly in line with Spectrum estimates but with a more gradual rise since 
2000 (Figure 1.8). MSM account for less than 1 percent of the total population but nearly 
half (40-50 percent) of PLHIV, while the general population account for 96 percent of the 
total population but 35-50 percent of the PLHIV burden.  
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Figure 18: PLHIV Estimates. a. Comparison of OPTIMA-HIV and Spectrum; b. 
PLHIV Composition in OPTIMA-HIV “high” Calibration, c. PLHIV Composition in 

OPTIMA-HIV “low” Composition. 

 
 
 
4.5 Diagnoses, Treatment and Deaths 
 
The significantly higher prevalence in MSM and MSW is consistent with relatively high 
historical testing rates, diagnoses and, subsequently, treatment coverage (Figure 1.9). 
Testing rates are around 50 percent for MSM and MSW and of less than 5 percent for 
males in the general population with treatment coverage estimated at around 65-80 
percent for MSM and MSW, considerably higher than the 30-40 percent estimated for 
males in the general population. Consequently, HIV-related deaths in MSM, MSW and 
FSW have fallen at a faster rate than in the general population, decreasing three-fold in 
MSM and halving in the general population between 2000 and 2015. 
 

Figure 19: New Diagnoses, Profile of PLHIV on ART and HIV-related Deaths 
(Higher Prevalence Setting) 
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4.6 New infections 
 

Figure 20: New Infections (Higher Prevalence Setting) 

 
 

Historically, the MSM population was the largest contributor to new infections but a four-
fold decline between 2000 and 2015, alongside a more gradual halving of deaths in the 
general population over the same period, now sees general population males as the 
largest contributor to new infections (Figure 20). 
 
The OPTIMA-HIV calibration suggest that the epidemic in Mexico HIV epidemic has 
changed with decreases in incidence among MSM. Spectrum calibration from 2005 to 
2014 shows a similar rate of decline in new infections, and a slower decrease in AIDS-
related deaths. 
 
 

5. RESULTS 
 

In this section, we describe the results of the optimizations and an additional simulation. 
The purpose of the simulations is to understand how to best allocate resources to 
reduce new infections and deaths. 
 
5.1 Optimizations 
 
The optimizations address the following key policy questions: 

1. What is the minimum number of deaths and new infections that can be 
achieved? 
a. With the current volume of funding, allocated according to current 

expenditure? 
b. With the current volume of funding, allocated optimally? 
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2. What is the epidemiological impact if available resources are scaled up by 50 
percent and 100 percent of current levels and allocated optimally? 

3. What is the minimum amount of funding required for halving new infections and 
deaths by 2030 if funds are allocated optimally? 

All analyses were performed under the assumption of universal ART eligibility for all 
PLHIV, which was introduced in Mexico in 2014, and with the ethical constraint that 
nobody on OST, PMTCT or ART can be taken off treatment, except through natural 
attrition. 
 
5.2 What is the Minimum Number of Deaths and New Infections that Can be 
Achieved at Current and Scaled up Budgets? 
 
Optimization analyses under the most recent year of reported budget of $657,474,985 
were run over the period 2016-2030 with the objective of minimizing cumulative deaths 
and cumulative new infections by 2030. The analysis considered that around 86 percent 
of the budget is available to direct program spending and can be potentially reallocated 
(16 percent accounted for by fixed-cost programs). We apply the ethical constraint that 
no one who initiates ART or OST is to stop receiving treatment.  
 
Under both calibrations, a key message is that ART is of high priority and should be 
scaled up further within the available resource envelope (Figure 21). If more resources 
are available then the results are clear that ART is the program that should be prioritized 
over other programs. ART is the most cost-effective intervention. With around 35,000 
diagnosed but not yet on treatment and a further around 35,000 undiagnosed, the 
OPTIMA-HIV results suggest that it is most efficient to first link the diagnosed pool to 
treatment before scaling up testing in the general population. 
 
Under the higher general population setting (Figure 21 and 22) the results indicate that: 

• With no extra resources, the optimal allocation would avert 4,235 deaths, and 
3,371 new infections, an improvement of health outcomes by around 6 percent.  

• ART coverage would increase by about 4-8 percent at the small expense of 
other programs, but overall this would be a better use of limited resources. 

• If an additional 50 percent funding were to become available then ART again is 
prioritized and other programs would remain roughly at their current levels. This 
would allow treatment coverage to reach 90 percent and would result in an 
estimated 50,000 new infections and 40,000 deaths being averted. If additional 
resources become available above a 50 percent increase, then once key 
population prevention reaches a natural saturation point, funds should best be 
allocated to PMTCT and general population prevention and testing.  
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Figure 21: Optimal Funding Allocation with Current and Increasing Budgets – higher 
General Population Prevalence Setting 

 

Figure 22: Summary Results – Higher General Population Prevalence Setting 

 

We also produced sensitivity analyses according to assumptions that the prevalence in 
the general population is actually lower than Spectrum estimates and aligns with the 
available data. Under this scenario: 
 

• We observe similar results with ART being the most important program to scale 
up. 

• The lower overall burden means that treatment coverage of around 80 percent is 
achievable with available funds. 

• With an additional 50 percent of resources, full coverage of treatment and 
considerably large scale-up of priority prevention is possible, with around 26,000 
infections and 23,000 deaths averted. With these 50 percent additional 
resources, it is also possible to scale-up PMTCT and general population 
prevention within the overall programmatic mix in a way that is most cost-
effective overall.  
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Figure 23: Optimal Funding Allocation with Current and Increasing Budgets – Lower 
General Population Prevalence Setting 

 

 
 

Figure 24: Summary Results – Lower General Population Prevalence Setting 

 
 
 
 
5.3 What is the Minimum Amount of Funding Required to Halve New Infections 
and Deaths by 2030 if Funds are Allocated Optimally? 
 
Optimization analyses were run over the period 2016-2030 with the objective to halve 
annual incidence and AIDS-related deaths by 2030.  
 
In the scenario of assuming higher Male 15-49 prevalence a 50 percent reduction in 
annual HIV incidence and AIDS-related deaths can be achieved with 25 percent 
additional resources if most efficiently used to fund a scale up of ART (Figure 24a). This 
would result in increase of ART coverage from 52 percent to 80 percent. 
 
In the scenario of assuming lower Male 15-49 prevalence: The same outcomes can be 
achieved with only 10 percent additional resources, if most efficiently used to fund a 
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scale up of ART, which would lead to a rise in ART coverage from 70 percent to 86 
percent11 (Figure 25). 

 
Figure 25: Minimum Funding Required to Achieve 50% Reduction in HIV Incidence and 

AIDS-related Deaths by 2030. 

 
 
As would be expected, results differ between the higher and lower general population 
prevalence settings, particularly at higher levels of funding.  
 
More recent data on the overall size and composition of the HIV budget as well as unit 
costs of programs would be valuable. Any change in the size or composition of the HIV 
budget since 2011 would flow through to optimization results and estimated 
epidemiological impacts. 
 
5.4 Other Simulations: How Much Would it Cost to Achieve 90-90-90? 
 
To evaluate the feasibility of 90-90-90 properly, we would require more information to 
estimate the cost of reaching PLHIV through different outreach methods. However, we 
found that if the prevalence in the general population is towards the lower bound of our 
assumptions then the target is achievable even with available resources or moderate 
increases, if they are allocated optimally. Under the higher general population 
prevalence scenario, an additional 25-50 percent of funds could make 90-90-90 
possible. 
 
5.5 Other Opportunities and Challenges in ART Drug Procurement 
 
The initial result of the creation of the Commission in 2009 was a reduction in the total 
expenditures on ARV of 45 percent of ARV costs, equaling savings of US $76.5 million 
(Adesina, Wirtz and Dratler 2013). However, according to the estimates made by 
Adesina, Wirtz and Dratler (2013) using GPRM data of upper-middle income countries 
(UMIC), Mexico would have saved US $128 million if the Commission had achieved the 
median prices. The country’s public sector would have saved more money if the 
Commission could achieve the median prices reported in the GPRM for upper-middle 

                                                 
11 This trend will be reviewed in consultation with the Government of Mexico. 
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income countries in LAC or reference prices from Global Fund Price and Quality 
Reporting (PQR) data for antiretroviral treatment. 
 
The following analysis assumes that the same number of HIV-positive adults (over the 
age of 10) receive first line treatment as in 2014, representing 87 percent of all SPSS 
patients. This is further restricted to prescriptions that were specified, excluding 2,352 
patients who received “other” treatment (4 percent of a total of 56,498 SPSS patients). 
The treatment costs consider the WHO recommended daily dosage and a 100 percent 
adherence to the treatment for 365 days for each prescription. 
 

Table 1.7: Treatment Cost Per Patient-year 

First-line 

treatment 

2014 

SPSS 

patients 

(>10 

YOA)  

2015 CNPSS  

2013 GPRM 

Upper-

middle 

income 

2014 GPRM 

LAC Upper-

middle 

income 

GF PQR 

median 2013 

to date 

TDF/ FTC/ EFV 30,346 $1,772 $159 $135 $112 

TDF/FTC + ATV 

+ RTV 
5,238 $4,117 $484 $336 $484 

TDF/FTC + LPV/r 4,530 $3,524 $335 $231 $303 

TDF/FTC + SQV 

+ RTV 
1,001 $4,519 $1,489 $1,400 $3,309 

TDF/FTC + NVP 2,442 $1,849 $111 $71 $97 

AZT/3TC + EFV 1,145 $5,959 $124 $104 $118 

AZT/3TC + LPV/r 1,982 $7,643 $335 $261 $312 

AZT/3TC +NVP 616 $5,968 $111 $102 $106 

AZT/3TC + SQV 

+ RTV 
210 $8,638 $1,489 $1,430 $3,318 

AZT/3TC + ATV + 

RTV 
207 $8,236 $484 $367 $493 

ABC/3TC + EFV 3,938 $2,308 $235 $194 $368 

ABC/3TC + ATV 

+ RTV 
1,364 $4,585 $595 $456 $743 

ABC/3TC + SQV 289 $4,987 $1,600 $1,519 $3,568 
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First-line 

treatment 

2014 

SPSS 

patients 

(>10 

YOA)  

2015 CNPSS  

2013 GPRM 

Upper-

middle 

income 

2014 GPRM 

LAC Upper-

middle 

income 

GF PQR 

median 2013 

to date 

+ RTV 

ABC/3TC + NVP 644 $2,317 $222 $191 $356 

ABC + ddl + 

LPV/r 
101 $2,789 $630 $407 $542 

ABC + TDF + 

LPV/r 
93 $3,779 $446 $347 $412 

Sources: Author estimation based on CENSIDA (2015), The Global Fund (2016) and WHO (2013) 

Based on the volume of patients and the estimated annual treatment costs per patient, 
the potential savings for this group of patients would range from US $132 million to 
almost US $137 million. 
 

Figure 26: Potential Savings on Adult First-line Treatment Using Median Prices 
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Source: Author estimation based on CENSIDA (2015), The Global Fund (2016) and WHO (2013) 

 
The ability of the CCPNM to achieve better prices when negotiating with pharmaceutical 
manufacturers and distributors will depend on the institutional structure, market power of 
the sellers (manufacturers) and buyer, market segmentation due to price-
responsiveness and the potential for arbitrage (Frank 2001). In this regard, the 
disjointed HIV response in Mexico, where each social security scheme has its own 
supply chain, creates inefficiencies in the system and decreases the country’s 
bargaining power. Potential changes to the purchasing structure in Mexico include the 
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strengthening of the CCPNM and CENSIDA’s monitoring and regulating roles, beginning 
with the availability of information on local costs and international prices for ARV (Hitz, et 
al. 2014). As shown by this report, presently the only detailed information available on 
ARV provision, regiments and costs is for SPSS patients, which limits the situational 
analysis and financial projections.  
 
The seller market power is currently enhanced by the existence of a series of 
international treaties and local regulation that limit Mexican institutions’ flexibility in 
negotiating ARV prices. The relevant international treaties signed by Mexico include the 
Agreement on Trade-Related Aspects of Intellectual Property rights (TRIPS) and the 
North American Free Trade Agreement (NAFTA). The first requires the introduction of 
20-year patents in all fields of technology. Any flexibility that could be gained from this 
treaty is limited by the NAFTA’s restraint on generic manufacturers to produce and 
market affordable version of patent drugs (Chaumont, et al. 2015). This is reflected in 
the fact that approximately half of the ARV drugs purchased by CENSIDA through the 
FPGC between 2010 and 2012 were patented (17 of 35 drugs) “Patented drugs 
represented 83 percent of total expenditures for the period, and only eight patented 
drugs represented 78 percent” (Chaumont, et al. 2015). Looking at first-line treatment 
prescriptions, TDF/FTC + EFV represented 32 percent of expenditures in that period, 
while in 2012 the FDC of TDF/FTC/EFV was already 17 percent of expenditures.  
 
The purchase of generic drugs is further limited by local regulations related to patent 
linkages, which do not allow for drug imports from providers outside Mexico except from 
patent owners or authorized licensee, thus restricting the import from other countries 
that purchase the same drug at a cheaper price. Additionally, Mexico cannot benefit 
from the patent drugs purchased through the PAHO strategic fund. Moreover, the Bolar 
Clause does not allow companies to access clinical trials results for 5 years, so any new 
company would have to perform new trials, limiting competition and benefiting patent 
drugs (Chaumont, et al. 2015).  
 
Given the regulatory limitations placed on policy makers when controlling ARV prices, 
spending control could be influenced through the improvement of prescription practices 
(Chaumont, et al. 2015). CCPNM’s bargaining power and CENSIDA’s buyer power 
could be increased first by through the alignment of the procurement calendars between 
CENSIDA and other public institutions, and secondly, through convergence of the 
schemes by explicitly defining the HIV services and medications by social security (SS) 
schemes.  
 
The alignment of calendars would allow for greater economies of scale, while the 
creation of a catalogue would allow for greater demand price elasticity by allowing 
Mexico to redirect flow of drug sales within a therapeutic category (Frank 2001), 
increasing the buyer power. As an example of this increase in buyer power, the ability of 
the Department of Veteran Affairs of moving the market share from one manufacturer’s 
product to another through the closure of classes resulted in price concessions of 16-41 
percent (Frank 2001). Most OECD countries have a nationally established list of 
medications covered by the insurance schemes. In Mexico, this  should parallel a 
national positive list of HIV interventions that apply to both SPSS and other social 
security affiliates (OECD 2016). This would require the revision of the approved national 
closed formulary to align with all social security schemes, even if a very restrictive 
formulary may not be politically feasible (OECD 2016).  
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Other short-term measures that could be implemented to increase to ARV markets and 
generics include: 
 

• Strengthening of mechanisms guiding intellectual property implementation to 
prevent pharmaceutical companies’ practices such as “ever greening12”, 

• Reducing the data exclusivity period length, 
• Tightening economic criteria for commercial registration of new drugs 

(Chaumont, et al. 2015). 

An important aspect in the generation of a consolidated catalogue includes the 
strengthening of the health technology assessment (HTA) process, which would 
examine the value for money of both new and existing drugs and prescriptions across all 
SS schemes (Chaumont, et al. 2015) and potentially further simplify the prescription 
across the systems. 
 
An alternative short-term measure to be implemented to control for rising ARV drug 
costs includes the introduction of targeted co-payments, with appropriate exemptions. 
Since international evidence indicates that co-pays should be applied sparingly, if 
applied, these should be accompanied with smart targeting, close monitoring of impacts 
and coupled with other initiatives to reduce spending on ARV drugs. (OECD 2016). 
 
Indirect, short-term and long-term measures should not be applied as stand-alone 
policies in order to be effective and sustainable. Portugal’s successful reform targeted at 
decreasing pharmaceutical expenditures was composed of a series of complementary 
initiatives that included a national catalogue, electronic prescriptions, mandatory generic 
prescriptions since 2012 (external referencing to lowest purchase price for each drug), 
tax on pharmaceutical sales, regulations regarding availability of cheapest option and 
clinic guidelines (OECD 2016). 
 
 
5.6 Viability and Sustainability 
 
The sustainability of the national response to HIV and continuation of the government’s 
different initiatives to accomplish development as well as health-related objectives will 
significantly depend on the availability and predictability of funds, which are not 
exclusive of internal funds. Mexico has had low dependency (0-5 percent according to 
PAHO standards) on external funding for its national HIV spending for more than 5 
years. The sustainability will further depend on the harmonization and alignment with 
country priorities (WHO 2014), which in this case should also be aligned with federative 
state-specific priorities, as the amount of funds budgeted and spent as part of the PAE 
at federative state level do not seem to have a straight forward correlation with the size 
of the general population or the number of PLHIV.  
 
Although there is a low dependency on external funding, federative state programs have 
a high dependency on federal government funds. The most recently available 
information on national AIDS spending shows an increase in state resources destined to 

                                                 
12 Through this practice, “pharmaceutical companies operate minor variations to their products to extend 
patent monopolies and prevent the entry of competitors into the market.” (Chaumont, et al., 2015: S180) 
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the HIV-related activities.  The continuation and sustainability of these state level funds 
will be critical in moving forward, since the government will increasingly face demand for 
funds to cover other non-communicable diseases, among others, which are covered by 
the same fund as the ARV. As epidemiological priorities change, the different federal 
and federative state governments will need to find innovative ways to both decrease 
cost (of ARV) and increase funding for the most cost-effective interventions. 
 
 

6. CONCLUSIONS 
 

Mexico is experiencing a low-level epidemic with high prevalence in specific populations. 
There has been a substantial improvement in controlling new infections over the last ten 
years, and this is primarily due to reductions in incidence among MSM. 
 
Prevention programs should be maintained, as they are relatively inexpensive. However, 
despite the overall greater costs of ART, it is the most effective and cost-effective 
program. ART not only reduces deaths but is an effective measure to prevent new 
infections, if treatment manages to reduce viral load to undetectable levels. As such, the 
most cost-effective allocation of current funds is to scale up treatment to maximize ART 
coverage while slightly reducing overall allocations to general prevention. With around 
35,000 diagnosed but not yet on treatment and a further around 35,000 undiagnosed, 
the OPTIMA-HIV results suggest that it is most efficient to link the diagnosed pool to 
treatment first, and only then scale up testing in the general population. 
 
With no additional resources, the optimal allocation suggests increasing ART coverage 
by about 4-8 percent at the small expense of other programs. Despite this slight 
increase, this optimal allocation would avert 4,235 deaths, and 3,371 new infections 
and, an improvement of health outcomes by around 6 percent.  
 
Nevertheless, the rising expenditure in ART suggested by the optimal allocation still falls 
short of the reaching 90 percent target coverage in treatment, stated in the 90-90-90 
targets. Getting close to the 90-90-90 will require an increase in resources allocated to 
HIV by at least 25 percent. An increase of 50 percent would allow coverage rate of ART 
of 99 percent. 
 
After reaching >80 percent ART coverage, increased funding should be allocated to 
scaling up primary prevention towards saturation (where the yield is no longer as easy to 
obtain) and then scale up promotion of more PMTCT programs and prevention for the 
general population.  
 
The review of the current government response plan to the HIV epidemic and the 
amount of resources spent on the various initiatives aimed at achieving national and 
international HIV-related objectives raise a few concerns regarding the budgeting and 
allocation processes. The existence of a disjointed system has resulted in the 
implementation of public policies that are not always aligned in a fragmented investment 
system. This causes unequal levels of resources across the different sub-systems, 
where per capita spending per person without social security was US $258 in 2013, 
compared to US $264 for IMSS and US $297 for ISSSTE affiliates. (OECD 2016). The 
fragmentation has also resulted in a lack of consistent and timely information from the 
social security system and providers to aid in the decision-making process. 
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As mentioned previously, the most important intervention in the OPTIMA-HIV exercise, 
regardless of the amount of resources, was the provision of antiretroviral drugs, which 
could even be scaled up with the current budget, and should be a priority with additional 
resources (second scenario with higher prevalence). Moreover, under both scenarios, if 
additional resources where made available, these should be allocated to further testing 
pregnant women for PMTCT. 
 
To improve the decision-making process, efficiency, effectiveness, and transparency in 
the management of public funds allocated, AFASPE was created in 2008 with its 
corresponding IT application to manage the funds (SIAFFASPE). This platform presents 
the budget by budgetary item, showing the amounts by programs, strategies, lines of 
action, activities, indicators, interventions, funding sources, and catalogs (Rodriguez 
Soriano, Freyermuth Enciso and Argüello Avedaño 2011). The existing system provides 
a model to standardize the visualization of information and improve accountability of 
funds earmarked for the PAEs.  
 
The resources allocated to the different federative states as part of AFASPE to finance 
activities, services and supplies provided by the public health care system are estimated 
based on public health needs with guidance of past budgets. The evaluation done by the 
Maternal Mortality Monitoring Centre in Mexico (OMMS) in the states of Guerrero, 
Oaxaca and Veracruz, showed a lack of understanding about AFASPE and the planning 
process among some staff. The report also identified some lack of coordination between 
the areas involved in the planning, non-compliance in the delivery of trimestral reports 
and delay in the transfer of funds.  
 
Besides the need to continue strengthening the planning and reporting processes, the 
allocation of resources can be further improved by considering both the number of 
PLHIV and the size of vulnerable population groups when defining the objectives and 
estimating costs for each federative state. Further defining the target populations and 
key parameters to model resource allocation should be the next step towards improving 
the current performance-based budgeting in line with the type of HIV epidemic in 
Mexico. As mentioned earlier, currently there is no unified effort to gather this 
information in a consistent and standardized manner at a federal entity level.  
 
To increase the value-for-money of existing resources, allocation efficiency would also 
require the strengthening of CENSIDA´s stewardship role to ensure that the funds 
transferred are invested as they were initially earmarked. Ideally, funds should be 
invested according to the local epidemiological and socio-economic needs in the most 
cost-effective manner. The current monitoring system Caminando a la Excelencia, for 
example, is a result of fifteen years of strengthening, adjusting and consolidating 
monitoring efforts of public health, which has allowed for great advances in the 
improvements of several programs. HIV-specific indicators include: (1) coverage of ART 
among HIV-positive pregnant women, (2) percentage of people with HIV diagnosis, (3) 
percentage with late onset of ART, and (4) percentage of STI consultations. 
 
As mentioned before, the monitoring process would be further strengthened by including 
indicators related to the size of the target population, which would be required in order to 
fortify performance-based budgeting and evaluate the cost-effectiveness of different 
programs. Coordination and cooperation of the national entities has reduced the risks 
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associated with the lack of information. It is an on-going effort between institutions to 
achieve an integrated health care system. 
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Despite a substantial improvement in controlling new infections of HIV over the last ten years, Mexico is experiencing 
a low-level epidemic with approximately 180,000 people living with HIV (Spectrum, 2013), making it the fourth ranking 
country in Latin America with regards to the number of people with the disease (PLHIV).  
 
The objective of increasing coverage and reducing inequality in the country is reflected in the objectives of the 
Specific Action Program (PAE) for the national response to HIV, AIDS and STI of 2013-2018 (Secretaria de salud), 
which seeks to decrease the effect of HIV and STIs, implement prevention strategies and provide comprehensive 
care for vulnerable population groups and those living in poverty. 
 
The possibility of achieving the objectives of the PAE is closely related to the total amount of resources that Mexico 
can commit to fighting HIV and the way these resources are allocated. In the hopes of assisting the Government of 
Mexico in further strengthening its HIV investment, the authors try to answer the question “How can HIV funding be 
optimally allocated to the combination of HIV response interventions that will yield the highest impact in the shortest 
period”. 
 
The study found that despite the overall greater costs of treatment with ART, this is the most cost-effective program. 
ART not only reduces deaths but is an effective measure to prevent new infections due to the reduction of viral load 
to undetectable levels. As such, the most cost-effective allocation – with no additional resources of current Program 
funds, is to scale up treatment, by about 4-8 percent, to maximize ART coverage while slightly reducing overall 
allocations to general population prevention.  This slight increase would avert 4,235 deaths and 3,371 new infections, 
and improve health outcomes by around 6 percent.  
 
To increase the value-for-money of existing resources, allocation efficiency would also require the strengthening of 
CENSIDA´s stewardship role, to ensure that the funds transferred are invested as they were initially earmarked 
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