EEEEEEEENEENENENEEENEENEEEEEEEEEEEEEEEEEEEEEEEETR

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENETRN

EEEEEEEEEEEEEEEEEEEEEEEENEEEEEEEEEEEEEEEENETRN
Erasmus MC

http://hdlLhandle.net/1765/125227

HIV research in Indonesia, needs
and opportunities: an update of
knowledge and identification of
research gaps

Wesley de Jong, Matthijs Raadsen, Musofa Rusli, Tri Pudy
Asmarawati, Charles Boucher, Rob Gruters, Marco Goeijenbier,
Eric van Gorp, Usman Hadi

Submitted.

Erasmus University Rotterdam /6.20\/.&&9



2

Erasmus Medical Center Rotterdam

ABSTRACT

Indonesia is behind in achieving the UNAIDS 2020 90-90-90 goals, as in 2018 close to 50% of HIV
infected individuals were aware of their status and 17% used antiretroviral treatment (ART). The
World Health Organization has specified a HIV continuum of services cascade, in which several
key elements of the local HIV epidemic translate to preventive actions, diagnosis, accessibility
of care and treatment. The needs to contain the HIV epidemic in Indonesia are different from
Western countries. Therefore, based on data of research conducted in Indonesia, we have studied
these key elements and we have identified research gaps that could promote future advances and
potentiate improved control of the local HIV epidemic. An abundance of cross-sectional studies
provide insight to the local epidemic, access to healthcare, effectiveness of ART and comorbidi-
ties. These studies are mainly focused on high risk groups and refrain from studying the epidemic
in the general population. Only few have prospectively investigated the number of HIV infected
individuals that are able to retain long-term treatment and virological suppression. Similar, other
epidemiological data and baseline resistance is only sparse available, which hampers the formula-
tion of new research questions and input for models that study interventions to contain the local
HIV epidemic. The effects of a recently implemented nationwide health insurance are not yet
clear, and together with the evolution of medical research over the past years in Indonesia, this
might provide several unique opportunities to conduct phase 1 to 4 studies, study PrEP effective-

ness and perform community science using social media.
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INTRODUCTION

UNAIDS data for the archipelago Indonesia shows that of 270 million inhabitants, 640.000 people

were living with HIV in 2018. Only 51% of HIV infected individuals were aware of their status and

17% used antiretroviral treatment (ART) (1). Low to middle-income countries, such as Indonesia,

are characterized by a high number of HIV related deaths (2). The former shows that Indonesia

is behind in achieving the ambitious UNAIDS 2020 90-90-90 goals (3). In June 2016, the World

Health Organization published its global health sector strategy on HIV 2016-2021, which specifies

a so-called HIV cascade that starts with reaching people at-risk for HIV infection with prevention

and testing programs. The cascade then leads to having HIV positive persons on treatment, have

them virologically suppressed and keep them in continuous care. This cascade must be achieved
through a “continuum of services” that consists of prevention, diagnostics, care accessibility,
treatment and permanent care. In this regard, scientific knowledge of several key aspects of the
local HIV epidemic is essential to support policy making. Surveilling available scientific data also

identifies research possibilities that could promote future advances in achieving the 90-90-90

goals and continuum of services. Based on the continuum of services (4), we have translated this

to the following focus areas in research:

1. The local rate of HIV transmission and its main driving factors: know your epidemic (WHO).
To target efforts for prevention and testing, it is essential to obtain knowledge of the epide-
miology, routes of transmission, key populations at risk by demographics such as age, sex and
geography.

2. Factors affecting access to test-and-treat and healthcare in general. To achieve the goal equi-
table access to HIV care, research plays an important role in identifying the barriers that exist
between HIV positives and the healthcare system.

3. The effectiveness and outcomes of ART and related interventions such as therapy adherence,
virological failure, ART resistance and pharmacokinetics. Evaluation of health interventions
are crucial for continuous improvement of HIV care. Interventions that have proven effective
in Western countries may not accomplish similar success in Indonesia due to differences in
population settings and dynamics or genetic makeup.

4. The comorbidities experienced by people living with HIV in Indonesia. As more Indonesian
HIV positives are started on ART, their life-expectancy will increase and their health care
needs will evolve. Anticipating these needs is crucial to minimize disability, morbidity and

mortality of HIV patients on long-term antiretroviral treatment.

This review provides the reader with an overview of the scientific literature regarding HIV in
Indonesia in the era of ART. By analyzing the current state of scientific knowledge on the afore-
mentioned four domains regarding HIV in Indonesia, our goal is to identify knowledge gaps that

would potentiate future study in order to further prepare for the UNAIDS 2030 goals.
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METHODS

A PUBMED/MEDLINE search was performed using keywords HIV and Indonesia on September
9th, 2019. Two authors (W.J., M.R.) independently selected relevant English written literature on
studies conducted in adults, that were published from 1999 up till 2019 based on title/abstract.
Available data were screened for relevance and categorized by subject and methodology as
introduced above and detailed in Supplementary data 1. The number of available studies avail-
able from 2009 up till 2019 are grouped in the categories as introduced above and displayed
in Figure 1. The authors selected a number of key papers for more in-depth discussion in the
following paragraphs. For background information, we accessed Ministry of Health, Republic of
Indonesia (MoH-RI) and World Health Organization (WHO) information at September 10th, 2019.
We retrieved clinical trial information from both clinicaltrials.gov and centerwatch.com, using

keyword HIV and study-sites in Indonesia, on September 10th, 2019.
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Figure 1. HIV research Indonesia: available publications

Absolute number of available publications categorized per: Local rate of HIV transmission and its main
driving factors (Transmission and Factors), Factors affecting access to test-and-treat and healthcare in
general (Access to test-and-treat), The effectiviness and outcomes of antiretroviral treatment and

related interventions (Effectiveness and Outcomes), Comorbidities experienced (Comborbidities). Data based
on PubMed search dated 9 September 2019 (refer to Methods section). * data reported until 9 September
2019

Overall availability of data

As shown in Figure 1, the mixture of topics in HIV related publications originating from Indonesian
data shows a more or less stable pattern over the past decade until 2018. In 2018 and up till

September 2019, the number of yearly publications has doubled in comparison to 2009-2017.
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This is likely the result of increased efforts of the government to empower local researchers and
establish international collaborations. The local rate of HIV transmission and its main driving fac-
tors are generally best represented in the studies conducted. These are mainly social sciences
studies, which will not be discussed in detail here, as almost all have studied targeted small com-

munities within the whole population.

Rates and drivers of HIV transmission

Understanding drivers of HIV transmission are crucial for setting up effective prevention programs
as well as targeted intervention and treatment programs. The estimated prevalence of current
HIV infections and incidence of new HIV infections is needed to direct the available resources
or scale up for future perspectives. The first studies on HIV sero-prevalence in Indonesia are
available starting from the mid 1990’s. Both early and recent studies mainly focused on high-risk
groups, such as men having sex with men (MSM) (5), transgender, sex workers and their clients
(6-10), intravenous drug users (IVDU) (11, 12), prisoners (13, 14), military personnel (15) and
people presenting to clinics suspect of a HIV infection (16-19). In these studies, HIV testing is
often combined with screening for other sexually transmitted diseases (STD) and questionnaires
to study attitudes, risk perception and risk behavior. The majority of studies available had a cross-
sectional design of a single study group, and hence lack longitudinal data or a control group.
The longest follow up duration was available from a study that was conducted among female
sex workers in Western New Guinea. The authors reported a sharp increase in HIV incidence
from 0.0% to 1.4% from the year 1998 to 2002 (9). A large study conducted in urban hospitals in
Bali in 2003, reported no HIV infection in 2450 women screened (20), but a pooled analysis of
sero-surveillance programs in Bali published in 2011 provides the most detailed analysis available
for the overall epidemic to date. It describes trends of HIV transmission between the years 2000
and 2010. In addition, it reveals considerable heterogeneity between testing sites in terms of
methodology, target groups tested and consistency of number of tested individuals. Some sites
reported no testing during several years (21). It is suggested that introduction of HIV to Indonesia
occurs mainly thru the Bali Island (22), possibly thru sex workers. Rahmalia and colleagues tried
to gather insight in the proportion of females in the HIV overall epidemic, and prospectively
enrolled over 2500 individuals in West-Java Island. They observed that intravenous drug usage
(IVDU) contribution to HIV transmission in males is significantly higher than in women. From their
data heterosexual transmission from male to female has become apparent as about a quarter
of females were tested for HIV because of a positive partner (23). A cross-sectional study from
Papua, which is considered to have the highest prevalence of HIV-1, found positive HIV antibodies
in 1.27% of a small sample of 157 volunteers that were assumed healthy prior to study inclusion
(24). No studies have been reported on blood bank samples or have performed sero-surveillance
to determine the HIV prevalence in the general Indonesian population other than the surrogates
mentioned above. Also, no recent studies investigating vertical (mother to child) transmission

were found. More recently, molecular assays and whole genome sequencing, testing for HIV
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clades and genotypes were introduced in studies (10, 14, 25-28). Such data is essential in cluster
analysis of HIV cases as this could help to better understand HIV transmission in a country. This
would help to set up prevention efforts with a better focus with respect to risk profile, culture,
social-economic background and location (29). The Indonesian government currently still relies
on health surveys to estimate the country’s prevalence of HIV/AIDS, using self-reporting instead
of nationwide testing and surveillance (30). According to the WHO global health sector strategy,
building a comprehensive strategic information system for the HIV epidemic should be a fast-track
action for countries. This requires a centrally coordinated effort to collect data in a standardized
and sustained manner, to perform quality control and ensure that information is available rapidly
to policymakers. Epidemiological data from Indonesia is available in the literature, but its collec-

tion still appears to be highly fragmented and inconsistent.

Factors affecting access to test-and-treat and healthcare in general

Multiple measures are needed to better control the HIV epidemic, and international guidelines
should adjust to focused measures that reflect the local situation. The local situation in Indonesia
is influenced for instance by stigma, faith and other human behavior such as governance. The
following barriers in access to HIV care have been identified and studied: social stigma, lack of ac-
ceptance by target population, lack of available services, geographical isolation, financial barriers.
Very few papers address these topics from a country-wide perspective. The process of adjusting
international guidelines to local priorities was previously studied for the West-Java situation,
based on a review of available governmental documents and putting out interviews (31, 32). The
authors suggest that this approach, involving several local stakeholders, has helped in prioritizing
actions to take control of the HIV epidemic. It seems useful to extend similar approaches to other
provinces in Indonesia. Indonesia has introduced a compulsory national health insurance scheme,
JKN, in 2014, expanding access to health insurance to more of its citizens. Historically, health
insurance was only available to wealthier Indonesians, with only basic assistance for the poorest.
Full implementation of the JKN was scheduled for the end of 2019 and an evaluation of its effects
on healthcare equity is underway (33). Nowadays, ART should be available free of charge for the
general public and is provided by the Indonesian Ministry of Health (34). The impact of this large
scale health care reform for access to HIV care specifically could be substantial, but is yet to be
evaluated. Performing long-term follow up studies of individuals who have been tested positive
for HIV could provide insight into what proportion of them gains access to HIV care and what
factors were of influence. As mentioned before, the abundance of social studies, is indicative of
the interest in the complex human behavior and knowledge to be dealt with. The studies focus
to either risk-groups or HIV confirmed cases e.g. HIV-positive MSM (35, 36), transgender (37)
or IVDU (38). Remarkably, no studies have addressed the public opinion on HIV and HIV-testing
uptake. In one manuscript it is recognized that a homophobic sentiment has increased social
stigma and discrimination, which might keep MSM reluctant from accessing HIV services. This

implies evitable continuation of HIV spread due to unprotected sex in MSM (39). Performance
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and evaluation of commercial diagnostic assays to quantify HIV-1 viral loads was only studied
by one group (40), and besides work published in 2012 on cost-saving HIV-1 quantitative RT-PCR
alternatives (41), no recent data is available that has searched for alternatives to test for HIV. The
most recent studies on costs of HIV prevention, care and treatment are mainly centered to data
from West-Java and are performed by more or less the same research groups. It seems that the
costs of HIV/AIDS interventions are unknown for the large part of Indonesia. Cost-effectiveness
studies, modeling the local epidemic and interventions, could aid in targeting of available re-
sources. This is for instance also suggested in a recent study of Verstraaten and colleagues. They
have estimated the costs for several interventions such as condom distribution, education and
care in Sexually Transmitted Infection clinics (42). Others have studied costs of providing ART and
laboratory resources in relation to duration of several phases of HIV disease. The authors suggest
to early initiate ART in those infected, not only based on HIV guidelines, but also to save on costs
in future (43). Only one study has modeled costs of an intervention in the whole Indonesian
population. Scaling up voluntary counselling and testing was found cost effective in reducing the
overall population prevalence of HIV by 2030, but the authors are cautious in available budgeting
(44). To date, no studies are performed on pre-exposure prophylaxis (PreP) of HIV, as PreP is
not yet generally available in Indonesia. It might be helpful to perform cost-effectiveness studies
based on the introduction of PreP, as promising method to constrain the HIV epidemic in targeted

risk groups.

Effectiveness and outcomes of ART and interventions

Current international guidelines for HIV treatment state that, following immediate initiation of
ART after HIV diagnosis, monitoring viral loads is recommended to detect treatment failure.
In case viral load testing is not available, measuring CD4+ T-cell counts and clinical monitoring
should be used as surrogate (45). Data on baseline HIV drug resistance is abundantly available
from studies, but only from few places and mostly with a cross-sectional design. This includes
for instance data from islands that are known tourism destinations, such as Kepulauan Riau (46)
and Bali (47, 48). In Bali a sharp increase in baseline resistance was observed especially for sex
workers and drug users (21). HIV-1 Circulating Recombinant Form (CRF) 01_AE, subtype A/E is
considered the dominant subtype (28). This finding was later repeated in studies conducted with
HIV infected individuals that were either treatment naive or failed treatment. In some studies, it
was suggested that there is no transmitted drug resistance (TDR) (47), though in contrast others
provide strong evidence for emergence of TDR in their studies from West-Papua (49), which was
later confirmed in West-Java (50-52). To better understand emerging TDR on a country level, data
should be pooled, or routine diagnostics in case of (first-line) treatment regimen failure could be
implemented. This is also suggested in the WHO action plan on HIV drug resistance (53) — espe-
cially in the light large-scale implementation of integrase inhibitors in middle income countries.
Alternative assays to test for treatment failure were performed, and it was suggested that total

lymphocyte count might serve as alternative to relative costly CD4+ T cell count assays (54) in
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models predicting HIV related mortality. Pharmacological studies are relevant to understand drug
metabolism and interactions in a given population. These are limited available in Indonesia. As
example, the impact of rifampicin treatment for tuberculosis on plasma efavirenz concentrations
was explored and it is was found that there was a higher proportion of patients with a detectable
viral load in those receiving rifampicin (55). The authors suggest that larger studies are needed.
Polymorphisms for CYP2B6, one of the most polymorphic CYP genes in human, were studied and
it was found to impact efavirenz plasma levels (56). Similar studies were conducted on rifampicin
and nevirapine, which has showed significant lower levels of nevirapine in those treated with
rifampicin, though nevirapine levels were still within therapeutic range (57). Such studies are of
continued importance as most clinical trials were mostly performed in Western countries, where
the ethnic makeup of the population does not represent the Indonesian population. In addition,
the occurrence of coinfections, such as tuberculosis, are relatively rare. Factors such as genetic
polymorphisms, body mass, co-medication and diet are known to influence the pharmacokinetics
and pharmacodynamics of ART and modify the effectiveness of these drugs in the Indonesian
population. The former is also relevant in the future emergence of dolutegravir containing regi-
mens in Indonesia and the high number of tuberculosis co-infections in Indonesia (58). Outcomes
of those in HIV care, and on treatment were only subject of a few prospective studies. The most
important study on clinical HIV care in Indonesia is that of Januraga and colleagues. During a
one-year period they have recruited and followed several key populations, comprising a total of
831 MSM, female sex workers and IVDU at four study sites throughout Indonesia. They found that
participants were more likely to start ART in case they were enrolled in facilities that offered both
testing and treatment, compared to facilities that only offered testing. After a year, just over half
were retained in care and remarkably, 43% of the female sex workers was lost to follow-up (59)
The findings are comparable to other studies, for instance a study investigating 8430 person-years
over a 7-year period in Bandung (60). In this regard, a study from Bali has found that in the period
2006-2014, annual mortality rate in the cohort of HIV-1 infected patients attending medical care
was 10% (61). These findings provide important ground for future research and interventions
to keep HIV infected individuals on therapy. Similarly, the TREAT Asia HIV/AIDS Observational
Database (TAHOD) (62) and INAPROACTIVE (63) initiative will provide prospectively collected
data from those in HIV care. Such approaches have proven their value in understanding the local
HIV epidemic, as for instance is clearly seen in the Dutch ATHENA cohort. Data collection of HIV

infected individuals in the Netherlands has started over two decades ago (64).

Co-infections and comorbidities

Co-infections refer to the opportunistic infections acquired by patients with AIDS, due to their
severely immunocompromised status, or non-opportunistic infections which share transmission
routes with HIV such as hepatitis A,B and C. The term comorbidity is used to describe non-
infectious illnesses, the occurrence of which relates to HIV infection and/or ART. All available

studies on co-infections and comorbidities are overviewed in Table 1. The majority of recent data
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on co-infections is available from cohorts of M. tuberculosis for which the majority of studies has
a prospective design (65-72) (N=21) or Hepatitis C co-infections (73-80) (N=8). For Hepatitis B, the
most recent study was published in 2019 in a cohort of female prisoners (76), and the most recent
study performed in HIV infected patients visiting outpatient clinics dates from 2015 (81). Sexually
transmitted diseases were subject of 8 studies. Central nervous system (CNS) infections are also
studied in more detail. For instance studies on etiology and outcomes of brain infections are
relevant, as these greatly contribute to HIV related deaths (82-85). In addition, a ten-year cohort
study of CNS infections has specifically studied tuberculous meningitis (86) and another study has
prospectively collected data of over 600 patients with tuberculous meningitis (87). Most research
on co-infections in Indonesian HIV patients has focused on organisms that are typically also im-
plicated in the HIV infected population in Western countries, such as toxoplasma, Cryptococcus,
tuberculosis, STD’s, viral hepatitis, etc. Remarkably, no studies examining Pneumocystis jiroveci
pneumonia were found, while this is considered a common opportunistic infection in persons
with HIV (88). Some studies have also examined the disease burden of specific pathogens that
are highly endemic in Indonesia, such as Blastocystis, Cyclospora and Entamoeba. We only found
one case report on histoplasmosis infection in a patient with HIV, despite the fact that this is a
known opportunistic pathogen that is endemic in Indonesia (89) This may simply reflect a low
disease burden, but it could also mean this disease has been neglected in Indonesia. Histoplasmin
skin test positivity has been tested as high as 63.4% in Indonesia, however these surveys were
conducted in the 1950’s and very little recent data is available (90). It is important to determine
the incidence of histoplasmosis in HIV infected individuals in endemic regions, since itraconazole
prophylaxis could be considered if the incidence is high.

Studies performed in Western countries show that HIV positive patients on long-term ART are
much more susceptible to develop hypertension, obesity and metabolic syndrome, along with
their related complications (91). A cross-sectional study performed by Rodriguez-Fernandez et al
in 2016 examined patient records of a predominantly male mining community in Papua in order
to determine the level of comorbidity between infectious and non-infectious disease. The study
found frequent comorbidity of noninfectious disease with malaria and TB, but none with HIV/
AIDS (92). This could be due to the relatively high disease burden of malaria on Papua Indonesia
relative to the number of HIV/AIDS cases. The results do highlight the public health challenge
faced by rapidly developing economies of incomplete elimination of “old health” infectious dis-
eases combined with the emergence of “new health” non-infectious diseases related to increased
wealth, such as cardiovascular and pulmonary disease. A more in depth prospective cohort study
specifically in different Indonesian HIV positive populations could reveal substantial comorbidities
between HIV and these wealth-related diseases that are missed by cross sectional surveys of
the general population. As test-and-treat will evolve in Indonesia, it will be important to moni-
tor for similar effects in the Indonesian population. So far, most studies have used retrospective

and cross-sectional designs. These are the least demanding in terms of cost and labor, but come
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with significant methodological limitations. For this, prospective study designs are the preferred

method.

Research gaps, needs and possible opportunities for HIV research

The archipelagic layout, a continuous economic growth (93) and faith and stigma are just some of
the main challenges in controlling the HIV epidemic in Indonesia. The interplay of factors to reach
the UNAIDS 2030 goals and to improve the quality of life of people living with HIV in Indonesia
is complex. We suggest that scientific studies could not only help to fill gaps in knowledge, but
additionally, rationally designed prospective or modelling studies would aid in understanding
the effectiveness of interventions in the HIV epidemic in Indonesia. The needs to contain the
HIV epidemic in Indonesia are different from Western countries, and efforts should therefore
be made to translate international findings to local priorities with help of local stakeholders, or
repeat scientific studies in Indonesia. In general, it seems first and foremost important to alleviate
any physical and emotional barriers to test-and-treatment facilities. The recent implementa-
tion of nationwide health insurance is an important milestone, though the effects on the HIV
epidemic are not yet clear. Stigma and homophobic sentiments need urgent attention as the
number of new HIV infections in MSM is still high. Test-and-treat is important from both the
patients perspective, as well as from a public health perspective, to control individual quality of
life, co-infections and to halt the ongoing HIV transmission. As discussed before, well designed
routine collection of clinical data and outcomes is needed, preferably targeted around risk-groups
or treatment facilities. This is found useful in other countries, and based on previous studies
conducted in Indonesia, also locally. It is likely to contribute to the understanding of the dynamics
of the HIV epidemic. With the data in hand, one could formulate new research questions, both
retrospectively and prospectively. Ultimately all patients failing on therapy should be included in a
cohort study on nationwide drug resistance as this would help to develop future directions in HIV
treatment. There is also a need to extend research to the general population, as current research
is only limited to high risk groups. These high risk groups are of known importance in the HIV epi-
demic, but for instance might also contribute to HIV emergence in the non-risk group population.
No recent scientific data is available on HIV in blood donors, while from other infectious diseases,
such as Hepatitis B, this was found useful in estimating the epidemic. We found limited studies
on alternative and more affordable options to test for HIV. Such studies might not only reduce
costs of HIV testing, but might also increase HIV testing uptake by reducing financial barriers that
people face. There is a lack of phase 1-4 clinical intervention studies. As outlined before, the
local genotype and co-infections might influence treatment efficacy and clinical outcomes. Given
an increasing number of publications from Indonesian researchers over recent years, it seems
that clinical research has greatly evolved in Indonesia. Historically, pharmaceutical companies and
other sources of funding have made it possible for Western countries to conduct research and to
set-up new research lines. In this regard, Indonesia, habiting over 260 million people, might be

an interesting market for pharmaceutical companies, non-governmental organizations and other
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funders to invest in healthcare advances. Future advances in HIV research include the introduc-
tion of PreP, HIV cure and increasing use of social media and community science. Locally, this
could translate to a halt or constrain of HIV transmission in high risk groups if PreP would become
available to a fair price. HIV cure research would be especially interesting for the high number of
newly diagnosed HIV infections. Social media and community science could help in rapidly spread
information to distant areas and to collect research data from the whole country with just a tap
on a mobile device. The increasing amount of available studies on HIV in Indonesia not only is
indicative of interest in HIV research, it also implies readiness to combat future challenges by
deploying research and exploring other possibilities to contain the HIV epidemic.
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Table 1

Cross-sectional

Co-infections

Opportunistic

Intestinal parasites * 3(1-3)
Toxoplasma 3(5-7)
Mycobacteria 3(10-12)
Candida 1(30)
Cryptococcus -

cmv 1 (6)

HHV 1(35)
Pneumocystis -
Histoplasmosis -

vzv -

Scabies -

RSV -
Molluscum contagiosum 1(6)
Plasmodium 1(29)
Streptococcus 2 (40-41)
Shared transmission route

HBV 3(7,42-43)
Hcv 4(7, 43, 45, 46)
HDV 1(7)

HTLV 1/2 1(7)

GBV-C 2 (50-51)
STD # 4 (52-55)
HPV 1(58)

HSV 1/2 3 (55, 59, 60)
Comorbidities

cvD 4(29, 61-63)
Metabolic syndrome 1(29)

IRIS -
Malignancy 1(29)
Lymphoma -

Skin disorders 1(65)
Bone disorders 4 (66-69)
Hematologic disorder 2 (70-71)
Neurological disorder 1(72)
Ocular disorder 1(6)
Pulmonary disorder 1(29)

Drug abuse 1(73)

Retrospective

2 (13-14)

1(37)

1(37)
1(39)

1(44)
2 (44,47)
1(37)
1(37)
1(37)

1(74)

Prospective

1(4)

2(8-9)

16 (9, 15-29)
1(31)
3(9,17, 33)
2(9,34)

3(9, 56-57)
1(57)
2(9,57)

1 (64)
1(16)

2 (19, 48)
1(9)

Total

4

5

21

3 (32) (Case report)
B

3

1

(36) (Case report)

1
1
1
1
2
2
2

D W 00 N B P 0 b

N B R RN AR R R NNV

CMV = Cytomegalovirus, HHV = Human Herpesvirus, NTM = nontuberculous mycobacteria, VZV = Varicella
Zoster Virus, RSV = Respiratory Syncytial Virus, HBV = Hepatitis B Virus, HCV = Hepatitis C Virus, HDV = Hepa-
titis D Virus, HTLV = Human T-Lymphotropic Virus, HPV = Human Papilloma Virus HSV = Herpes Simplex Virus,

CVD = Cardiovascular diseases, IRIS = Immune Reconstitution Inflammatory Syndrome.

* Ascaris, Blastocystis, Cyclospra, Cryptosporidium, Entamoeba, Giardia.)
# Syphilis, Chlamydia, Gonorrhoea, Trichomonas, Mycoplasma genitalum, Bacterial vaginosis
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Classification of Available Literature

Literature was assigned to the following categories as described in ‘Introduction” and ‘Methods’
section of the main manuscript, based on title/abstract. A single category was assigned per manu-
script. Research that was not performed in Indonesia or in case the results had limited implica-
tions for Indonesia (i.e. single cases or cohort studies with a minor representation of Indonesian

participants), were excluded from further review.

Categories with criteria for classification

1. Local rate of HIV transmission and its main driving factors

diagnostic assays for HIV; novel and/or surrogate biomarkers; epidemiological studies report-
ing incidence and/or prevalence; HIV genotyping / sequencing and drug resistance at baseline
(transmitted resistance); current knowledge and behavior (not studying interventions that aim
to change knowledge and behavior); studies on preventive or curative measures for HIV i.e. to
change behavior; increase HIV testing uptake

2. Factors affecting access to test-and-treat and healthcare in general

estimated or real costs of HIV test-and-treat and/or interventions; economic burden in general;
investigations of capacity and quality of health care and supporting systems; regulatory issues;
3. The effectiveness and outcomes of antiretroviral treatment (ART) and related interventions
in the Indonesian population such as therapy adherence, virological failure, ART resistance and
pharmacokinetics

pharmacological studies; outcomes on individuals on ART and therapy adherence; quality of life
assessments of people living with HIV

4. The comorbidities experienced by people living with HIV in Indonesia

co-infections (acute and chronic) or co-morbidities reported in HIV-infected individuals (not:
treatment outcomes); studies reporting infectious disease cohorts that included HIV testing (co-

infection);
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