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Abstract

The HIV epidemic in Peru is concentrated in men who have sex with men and transgender women, 

who have an estimated prevalence > 10%, while the overall population prevalence remains < 1%. 

Because MSM and TW account for >60% of new infections, it is crucial to understand the full 

HIV continuum of care for these key populations. We performed a review of the peer-reviewed 

scientific and grey literature to determine the proportion of HIV-infected MSM and TW in Peru 

who are diagnosed, linked to and retained in care, taking antiretroviral therapy, and who have 

attained virologic suppression. Of the estimated 613,080 MSM and TW in Peru in 2015, 

approximately 63,981 are HIV-infected. Only 24.0% of HIV-infected MSM and TW are aware of 

their diagnosis, 15.6% are retained in care, 13.6% are on antiretroviral therapy, and 12.0% have 

achieved adequate virologic control. The largest drop-off in the HIV care continuum occurs at the 

first step: diagnosis of HIV. Improving HIV serostatus awareness among MSM and TW is crucial 

to controlling Peru’s HIV epidemic. In the era of ‘treatment as prevention’, understanding the full 

HIV care continuum may help guide efforts to curb transmission and reduce HIV-related 

morbidity and mortality.
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Introduction

Recognition of the crucial role of treatment in HIV prevention implies the prioritization of 

early diagnosis, linkage to care, retention in care, initiation of antiretroviral therapy (ART), 

and ultimately virologic suppression as components of a comprehensive HIV control 

strategy.1 This HIV care continuum (HIVCC) was systematically represented in 20112 and 

has been used widely as a framework for the evaluation of HIV treatment and prevention 

programs. The HIVCC model has been applied to higher income2–4 and lower/middle 

income countries,5 regional compilations of country-level estimates,6 and key affected 

populations such as men who have sex with men (MSM)7 and transgender women (TW).8 

MSM and TW are affected by a disproportionate HIV epidemic worldwide, with many 

regions reporting prevalence >15%.9 An estimation of the worldwide HIVCC among MSM 

also reports that a substantial proportion has never been tested for HIV, raising the 

possibility that many are unaware of their diagnosis.7 Within Latin America, an online 

survey was conducted which estimated the HIVCC among MSM for various countries, 

including Peru,10 but whether the internet-based findings are generalizable to a national level 

is unclear.

Peru is an upper-middle-income country with a concentrated HIV epidemic.11 While the 

overall prevalence in the general population is <1%, several studies have described a 

prevalence over 10% among MSM and over 20% among TW in Lima, with somewhat lower 

figures in other cities.12,13 The burden of ongoing HIV transmission is driven mainly by 

men, as evidenced by the male:female ratio of HIV infection, which has remained around 

3:1 since 1998.11 Most women are diagnosed during prenatal care and report being 

monogamous. HIV prevalence among pregnant women is <0.25%.14 In contrast, MSM and 

TW account for at least 60% of new HIV diagnoses,15 likely a conservative estimate because 

many men who may have acquired HIV through sex with other men neither identify as 

homosexual or bisexual nor report those sexual experiences.16,17 In addition, some women 

who acquire HIV infection do so from men (and TW) who have sex with both men and 

women.18 As such, understanding the HIVCC in MSM and TW is crucial to improving 

treatment and care services for them, controlling HIV transmission in Peru, and shedding 

light on relevant measures in similar epidemics across the entire Latin American region.

We conducted a literature review to estimate the HIVCC among MSM and TW in Peru. 

Unfortunately, disaggregated data collection for MSM and TW started only in the last few 

years, so at this point the scarcity of data makes it unfeasible to conduct separate 

assessments for those two populations. As uniformly robust statistics were not available for 

every step in the HIVCC, our goal was to create a snapshot of the HIVCC in these groups 

and provide a framework for critical improvements in the surveillance and delivery of HIV 

care in Peru.

Methods

Since every step of the HIVCC is not routinely evaluated by ongoing HIV surveillance in 

Peru, we used both the grey literature (i.e. governmental/public health reports) and peer-

reviewed publications for our estimates. Public data were obtained from the Peru Ministry of 
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Health (http://www.dge.gob.pe/portal/) and UNAIDS (http://www.unaids.org/en/

dataanalysis). International databases (PubMed, Scopus, Web of Science, and EBSCO 

Academic Search Complete) were searched using the terms ‘Human Immunodeficiency 

Virus’ or ‘HIV’, ‘Peru’, and ‘men who have sex with men’ or ‘MSM’ or ‘transgender’. In 

PubMed, MeSH terms ‘HIV’ and ‘Peru’ were also used. Articles in English and Spanish 

published between 1 January 2000 and 25 June 25 2015 were included if they contained any 

information on HIV diagnosis or serostatus awareness, linkage to care, retention in care, 

ART, or virologic suppression. Additional information was obtained through personal 

communication with experts in HIV epidemiology in Peru who helped identify additional 

reports and commented on the plausibility of preliminary findings. Because the studies 

varied greatly in their quality and potential biases, we chose the most recent study that was 

most representative and most specific to MSM and TW to estimate each HIVCC step. These 

steps were then combined to create an overall estimate of the HIVCC in 2015. Confidence 

intervals (95%) were obtained from the cited studies, by contacting the authors, or by 

calculation using Stata 14.1 (College Station, TX) when estimates were unavailable.

Results

Number of MSM and TW, and HIV prevalence among them

According to the 2013 UNAIDS global report, the estimated number of MSM in Peru in 

2010 was 435,426,19 assuming that 6% of Peruvian men ages 15–49 were MSM, which was 

defined as a person born biologically male (including TW) who reported sex with a man in 

the past year.15 This estimate was based on a 2002 study of young men (age 18–29) in 20 

cities.20 This figure does not account for older men and non-urban areas, where same-sex 

practices may be lower, but has been used in other epidemiological modelling estimates, 21 

as more specific data in these populations are not available. Applying the 6% to 2015 

population estimates (n=10,218,000 men),22 we then estimate that there are approximately 

613,080 MSM and TW between the ages of 15 and 65 in Peru. We broadened the age range 

of our estimate because people are living past 49 now that better treatments are available. 

The prevalence of HIV among MSM and TW was 12.4% (11.2–13.6%) in Lima and Callao 

and 2.8–5% in the cities of Piura, Iquitos, Ica, and Pucallpa according to the 2011 national 

HIV surveillance study.13 The study excluded MSM and TW aware of their HIV-positive 

status, corresponding to 25% of the MSM and TW population according to a surveillance 

sub-study. Correcting for this and assuming 50% of all Peruvian MSM and TW live in Lima/

Callao, we estimate the national HIV prevalence among MSM and TW at 10.4%. Using this 

prevalence rate and the estimated number of MSM and TW, the approximate number of 

HIV-infected MSM and TW in Peru is 63,981. While our prevalence estimate includes TW, 

it is important to note that TW have an overall prevalence that is markedly higher, often 

double the prevalence among MSM, reaching as high as 29.6% (22.6–38.7).23

HIV-positive MSM and TW aware of their serostatus

Because HIV diagnoses only come to the attention of Peru’s public health authorities after 

the mandatory reporting of new diagnoses, serostatus awareness estimates must come from 

research and surveillance studies. Previous estimates came predominantly from two cross-

sectional studies based around a prominent STI clinic (Centro de Referencia Alberto Barton 
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in Callao), both of which suggested that >70% were aware of their HIV diagnosis.24,25 

However, these likely overestimate the actual serostatus awareness because of the setting of 

patient recruitment. A more geographically diverse study, Comunidades Positivas, enrolled 

718 MSM and TW from 24 neighborhoods in Lima, most of which were lower income 

neighborhoods. The baseline HIV prevalence was 18%, and only 29.9% (22.1–38.7%) of 

HIV positives were aware of their infection.26 There was no significant difference found in 

serostatus awareness rates between MSM and TW. While this study may offer a better 

geographic sampling of MSM and TW in Lima, where the majority of the HIV-infected 

population lives,12 it may not be representative of groups with higher educational attainment 

and income. Nevertheless, these data are concordant with the 2011 epidemiological 

surveillance study, which compared convenience sampling, time space sampling, and 

respondent driven sampling (RDS) in Lima and Callao, and found that only 24.0% (16.0–

33.6%), 10.0% (3.3–21.8%), and 38.5% (20.2–59.4%) of MSM, respectively were aware of 

their HIV infection. 13,27 When including the five cities of Lima, Ica, Iquitos, Piura, and 

Pucallpa, only 10.2% (7.5–13.5%) of the HIV-infected MSM were aware of their infection, 
28 though this wider geographic study suffered from selection bias as it excluded those who 

reported being HIV-positive or having a recent HIV-negative test.13 The 2011 surveillance 

study’s convenience sample estimate of 24.0% offers the largest, most contemporary 

estimate of serostatus awareness, and is most consistent with the previous population 

estimate from Comunidades Positivas.26 Based on these studies, we estimate that only 

approximately 24% of HIV-infected MSM and TW in Peru are aware of their serostatus.

Linked to and retained in care

There are currently no routine surveillance measures of timely linkage to care after HIV 

diagnosis in Peru. However, a few studies do provide indicators of the proportion of people 

living with HIV (PLWH) who are accessing care and retained in care, though their 

definitions of retention are not uniform. A 2008 study recruited 863 PLWH using RDS and 

found that 96.4% (94.9–97.5%) reported currently receiving any HIV-related health service.
29 However, this figure is not specific to MSM and TW and the study used RDS to recruit 

from HIV-related organizations, which tend to serve those who are well-integrated in HIV 

care. The largest public HIV clinic in Lima, at the Alexander von Humboldt Tropical 

Medicine Institute and the Hospital Nacional Cayetano Heredia (HNCH), identified 736 out-

of-care participants (≥1 provider visit but none within the last 12 months) out of 

approximately 2240 patients who initiated HIV care between May 2004 and March 2010. 

Thus, approximately 67.1% were retained in care over this period of time.30 After contacting 

the authors, we found that the time periods for those out-of-care and the total number of 

patients who initiated HIV care do not match perfectly; nevertheless, this provides a rough 

estimate of retention in care. A similar study conducted by Peru’s National Institute of 

Health found that 60.5% (58.9–62.0%) of the 3981 PLWH who initiated care in 11 public 

hospitals and 4 private clinics from May 2004 to December 2006 maintained good retention 

(≤9 months between visits) when followed through 2012. Among the men studied, the 

retention rate was similar (62%) (personal communication, Caballero). Finally, the only 

study that was specific to MSM was an internet-based study which found similar statistics: 

64.9% (53.2–75.5%) of MSM who reported being HIV-positive also reported currently 

receiving medical care for HIV, though there was no strict definition of what constituted 
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current medical care for HIV, and participants were mostly educated and upper middle class.
10 Nevertheless, the data are consistent with the aforementioned studies done among the 

general population, and we estimate that 64.9% of MSM and TW diagnosed with HIV 

(15.6% of all HIV-infected MSM and TW) are retained in care.

On antiretroviral therapy

In Peru, there have been many changes in the ART eligibility criteria in recent years, 

following the evolving WHO guidance. Until 2012, the cutoff for ART eligibility was a CD4 

count of 200 cells/μL. The cutoff then was raised to 350 cells/μL, until December 2014 

when the threshold was again raised to 500 cells/μL.31 With such dynamic criteria, it is 

difficult to estimate the overall coverage of ART. As a result, studies generally report ART 

coverage as a proportion of those in care at the time of study completion. A study of 578 

men and women in Peru (27.5% women, 7.8% transgender) who were receiving HIV care 

through the national program in five cities revealed that 85.3% (82.1–88.0%) of participants 

receiving care were on ART in 2007.32 Another study of 863 PLWH (men and women) in 

2009 found that 84.7% (82.1–87.1%) of those reporting access to HIV care also reported 

being on ART.29 A 2012 study of 302 MSM and TW recruited from HIV clinics in Lima 

suggests that a similar proportion of MSM and TW is also receiving ART (87.1% (82.8–

90.7%)).33 Finally, in the internet-based survey of MSM from social and sexual networking 

sites, 96% of Peruvian MSM reporting being in HIV care were also on ART,10 though the 

generalizability and accuracy of online surveys are unclear and the number of HIV-infected 

MSM was small (n=77). Based on these data, we believe the 2012 study33 provides the best 

estimate of ART usage (87.1%) among MSM and TW in Peru. Thus, approximately 13.6% 

of all HIV-infected MSM and TW are also on ART.

Achieved adequate virologic control

There is evidence that there is good maintenance of ART therapy in Peru once it is initiated: 

88% (86.0–89.9%) of men who initiated ART in the principal hospitals of Lima in 2012 

remained on ART 12 months later.12 In addition, a study completed at the HNCH, the largest 

public HIV treatment clinic in Lima, showed that 75.7% (73.4–77.9%) of the 1478 patients 

on treatment during 2004–2009 did not have virologic failure, defined as >1000 copies/mL 

after 24 weeks of ART.34 Another study by the National Institute of Health in Peru showed 

that 88.4% (87.3–89.5%) of the 3370 men who initiated ART between 2004 and 2006 in the 

Peruvian National Program had attained virologic suppression when followed through 

2012.35 Although this study did not report a figure specifically for MSM and TW, this is the 

closest gender-specific estimate that is available. Based on this figure, we estimate that 

12.0% of all HIV-infected MSM and TW have adequate virologic control.

The studies that were used to create these estimates are summarized in Table 1, and these 

steps of the HIVCC in Peruvian MSM and TW can be visualized graphically in Figure 1.

Discussion

Overall, there are several important trends in the HIVCC for MSM and TW in Peru. First, 

the largest drop-off occurs at the first step; only 24% of HIV-infected MSM and TW in Peru 
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are aware of their infection. While this proportion seems low in comparison to nation-wide 

estimates (53.7%),6 it comes from a large surveillance study that confirms low serostatus 

awareness using three different sampling methodologies.13,27 Nevertheless, a better 

assessment of serostatus awareness is warranted in smaller cities that may have lower HIV 

prevalence and different sexual networks. The marked drop-off in serostatus awareness is 

likely driven by inadequate diffusion and uptake of HIV testing. Several studies have found 

that 20–60% of Peruvian MSM and TW have never had an HIV test.27,36–42 In a Peru-based 

internet study, the main reasons for not testing among high risk MSM were ‘Fear of the 

consequences of a positive result’, ‘I don’t know where I can get tested’, and ‘I can’t pay for 

the HIV test’.39 Low self-perceived risk is also a large barrier.36 Much still needs to be done 

to decrease stigma surrounding HIV and to increase accessibility of HIV testing. 

Historically, extensive counseling and a signed consent form has been required for HIV 

testing in Peru,43 which while well-intentioned, may perpetuate stigma surrounding testing. 

There is now recognition of the need to adapt these rigid requirements to decrease testing-

related stigma.44 In addition, new methods of reaching MSM and TW, such as internet-based 

testing, are being used to increase testing.41 The United States (US) Centers for Disease 

Control recommend universal screening for HIV45; adopting similar measures in Peru may 

decrease stigma and improve rates of testing. A US-based study that modeled the 

transmission risk at each step of the HIVCC revealed that the highest transmission rates 

occur in those who are undiagnosed,46 while another US and Peru-based study suggested 

that similar proportions of infections stem from partners whose infection is undiagnosed, 

diagnosed but untreated, and currently being treated.47 Regardless, the magnitude of the 

drop-off in diagnosis among MSM and TW combined with this high risk of transmission 

make this step a significant driver of incident HIV infection in Peru.

Secondly, there is a significant drop-off that occurs at the steps of linkage to and retention in 

care. Admittedly, there are limitations to our estimation. Linkage to care, the process of 

establishing timely HIV care after diagnosis,2 has been measured in other studies directly 

through surveys7,8 and time-to-completion of CD4 counts or viral loads.48 Information 

systems in Peru that track HIV diagnoses and clinical care for those diagnosed with HIV are 

currently unlinked, so it is not possible to know on a population level the proportion of those 

diagnosed who went to access care in a timely manner. Though there is evidence that access 

to HIV care in Peru is generally good,29 transgender identity and younger age (<35) were 

associated with lower access to HIV services,29 highlighting the need to improve 

accessibility of services to these groups. Also, there are no studies that study linkage and 

retention in a representative sample of MSM or TW; thus, the true proportion may be lower 

than our estimate. Furthermore, while stigma has been found to be a barrier to retention in 

care,30 other patient-level factors need to be identified and studied. Ultimately, linking 

information systems and strengthening patient referral systems post-diagnosis are needed, as 

poor linkage to and retention in care likely account for a substantial proportion of HIV 

transmission in Peru, as in the US.46,47

Next, while our estimate suggests that the majority of MSM and TW (87.1%) in care have 

initiated ART, it is important to note that it is based on data collected only in Lima. 

Disaggregating country-wide ART data by MSM and TW when reported to public health 

authorities will help to better inform the true national estimate. There is also evidence that 
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about a third of PLWH in Peru in 2007 reported not being on ART despite having received 

an indication for ART. The authors cited difficulty with completing all the required 

laboratory tests as the most common reason.32 As the WHO treatment guidelines have 

evolved, an increasingly greater proportion of PLHA has initiated ART. Peru has expanded 

access to ART to those with <500 CD4 cells/μL, according to the 2013 WHO guidelines.49 

There is strong evidence for the strategy of ‘treatment as prevention’50 since early initiation 

of therapy drastically decreases HIV transmission.1 Additionally, results from the Strategic 

Timing of AntiRetroviral Treatment (START) study, which confirmed that initiating ART at 

>500 CD4 cells/μl was associated with decreased morbidity and mortality,51 have led the 

WHO to release an early update to their guidelines recommending ART initiation regardless 

of CD4 counts.52 According to Peru’s 2014 UNAIDS report, there were 18,386 men in Peru 

receiving ART in 2013,12 though it is unknown how many of those were MSM or TW. 

Based on our estimate of the total number of HIV-infected MSM and TW (n=63,981), it is 

clear that many HIV-infected MSM and TW still are not on ART, though the changing 

eligibility criteria will likely improve this. As we move toward increasing access to ART, 

policy makers, public health experts, and clinicians all have important roles in closing this 

gap by ensuring funding for, availability of, and successful initiation of and adherence to 

ART.

Finally, we found that the majority of patients on ART also achieved virologic suppression, 

though data specific to MSM and TW are currently not available. Nevertheless, there is still 

room for improvement. The HNCH study identified risk factors for virologic failure which 

included clinical factors (i.e. previous ART use, medication toxicity, opportunistic 

infections, CD4 count <100 cells/μl), and adherence. Of note, 47.2% of participants initiated 

ART when their CD4 count was <100 cells/μl, indicating very late initiation,34 which could 

reflect poor care engagement or late diagnosis. Young age (18–29 or 30–39 years at care 

initiation) has also been found to be a risk factor for interruption of virologic suppression.35 

An online survey specific to MSM found that only 29.3% of MSM on ART reported 100% 

adherence to ART.10 Finally, studies among the general population of PLWH in Peru have 

shown that ART drug shortages have also been a problem for those taking ART.32 Such 

compromises in drug supply could increase the risk of virologic failure. These findings 

suggest that closing this gap will require a consistent supply of ART and better treatment 

practices such as earlier initiation of ART, improved ART regimens with less toxicity, and 

supporting better adherence.

Our HIVCC model is not without limitations, although those are not unique to this study, let 

alone to Peru. First, we made some assumptions around geographical and demographic 

variables to calculate the actual number of MSM and their HIV prevalence. Nevertheless, 

calculations were provided to impart a rough sense of the magnitude of the HIV epidemic 

among MSM and TW in Peru using available data. Also, the data used to construct this 

model come from a wide variety of sources of varying quality. Ideally, monitoring of each 

step in the HIVCC would be centralized, name-based, and include disaggregated data for 

MSM and TW. This kind of monitoring will be invaluable in helping to determine the needs 

and priorities of Peru’s HIV programs. Achieving this will require a concerted effort among 

public health stakeholders. In the meantime, this model provides a rough estimate of the 

HIVCC among MSM and TW in Peru and provides guidance on how better to monitor and 
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intervene at the various steps in the HIVCC. Similar models in key populations in other 

Latin American countries are also needed as HIVCCs are highly context-dependent. Finally, 

further research and information systems that disaggregate the population by sexual 

orientation and gender identity are needed to elucidate the impact of these factors on the 

HIVCC in these populations.

Conclusions

Our review showed that the largest drop-off in the HIVCC in Peruvian MSM and TW occurs 

at the level of diagnosis. It also revealed that information about timely linkage to care is not 

systematically collected, though there are indicators that this step has not been optimized. In 

order to progress with the strategy of treatment as prevention, much work needs to be done 

to increase HIV serostatus awareness and remove the barriers that hinder HIV testing in 

MSM and TW, as well as to improve linkage to care among those found to be HIV-infected. 

Additional efforts need to be made to provide sufficient information on the stages of the 

HIVCC for MSM and TW as separate groups as well. The lack of this information hinders 

improved prevention efforts and only serves to hide TW. Efforts to improve these and the 

other steps, i.e. retention in care, early initiation of ART, optimal adherence and virologic 

suppression, are warranted to improve the country’s overall ability to control the 

transmission of HIV.
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Figure 1. 
The HIV care continuum for MSM and TW in Peru.

*No data specific to MSM and TW are available; based on national data among men.

MSM: men who have sex with men, TW: transgender women.
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