
Indian J Med Res 143, February 2016, pp 125-128
DOI:10.4103/0971-5916.180194

Editorial

Antiretroviral pre-exposure prophylaxis: A new opportunity  
to slow HIV spread in India
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	 Since the first case of HIV was diagnosed in 
Chennai in 1986, there have been close to three 
million Indians who have become infected with HIV 
and approximately 2.4 million currently living with 
the virus1. Although this represents the third largest 
HIV epidemic in the world (after South Africa and 
Nigeria), the current number of infected Indians 
actually reflects the success of the National AIDS 
Control Organization’s prevention programmes with 
HIV incidence decreasing in many districts2. The 
prevalence of HIV in antenatal clinics was 0.35 per 
cent, and over the past decade, the number of districts 
where HIV prevalence exceeded 1 per cent decreased 
from 140 to 803. Part of the containment of the epidemic 
may be due to increased awareness and community 
education, but increased uptake of antiretroviral 
medications may also play a role, given that more than 
one million Indians have been prescribed highly active 
antiretroviral therapy (HAART), which could attenuate 
HIV spread3. However, the epidemic continues to be 
highly concentrated in key populations, ranging from 
injecting drug users (IDUs) in the northeast with 
overall rates of HIV ranging from 7 to 9 per cent in 
large sentinel surveillance studies, to men who have 
sex with men (MSM) in many cities with rates between 
4 and 6 per cent (and even higher rates in transgender 
women), and female sex workers (FSWs) with rates 
generally exceeding 5 per cent1,2. 

	 Although recent studies have shown that early 
initiation of antiretroviral therapy will decrease HIV 
transmission3, the majority of Indians living with 
HIV have not yet initiated HAART. HIV intervention 
for them and groups at risk for HIV (MSM, FSW, 
IDUs, HIV sero-discordant heterosexual couples) has 
primarily focused on counselling, condom use, harm 

reduction, HIV/STI (sexually transmitted infection) 
testing and HIV awareness campaigns. It will take 
years before the majority of people living with HIV 
are on virally-suppressive therapy, making it likely 
that HIV transmission will continue in the foreseeable 
future, unless other primary prevention modalities are 
optimized.

	 In recent years, emphasis on preventive treatment 
as intervention for those at risk has gained momentum 
as a possible HIV prevention strategy. There have been 
several randomized controlled clinical trials looking 
at either oral or topical tenofovir-based regimens for 
chemoprophylaxis, referred to as PrEP (pre-exposure 
prophylaxis). In most of these studies oral PrEP 
was found to be highly efficacious4-9. These studies 
included heterosexual HIV discordant couples, MSM, 
transgender women, and IDUs. Three oral or topical 
PrEP studies of young women in sub-Saharan Africa 
did not demonstrate efficacy10-12. The primary reason 
for the lack of PrEP efficacy in these studies was 
suboptimal medication adherence. Subsequent studies 
of open-label access to tenofovir-emtricitabine PrEP 
demonstrated higher efficacy rates when individuals 
consistently used the medication13. PrEP demonstration 
projects are underway in Thailand, South Africa, 
Brazil, Australia, many sites in the U.S. and several are 
planned for European countries14. The initial findings 
of PrEP demonstration projects suggest that PrEP can 
be implemented successfully in high risk populations. 
The public health effectiveness of PrEP, however, may 
vary in diverse settings calling for locally-tailored 
PrEP evaluations, given that the social and structural 
reasons why HIV spreads in different parts of the world 
is mediated by distinct cultural dynamics.



	 Currently, there is one Indian PrEP demonstration 
project focusing on female sex workers, led by The 
Sonagachi Project in Kolkata15. Since that trial is 
designed to assess PrEP feasibility in one population, 
the study will not provide sufficient evidence to 
recommend that PrEP be made routinely available by 
the National or State AIDS Control Programmes for 
high risk individuals. Thus, other Indian demonstration 
projects are needed to provide sufficient evidence to 
support wider implementation. Prior socio-behavioural 
studies have found that Indian women and MSM 
indicated a willingness to use oral or topical PrEP, if 
proven to be effective16-22, but now the challenge is to 
determine feasibility and impact in all key populations. 

	 There have been concerns raised by critics that 
providing generic antiretroviral therapy to large 
numbers of HIV-uninfected people may neither be cost-
effective nor easily sustainable. However, in a recent 
study conducted in British genitourinary medicine 
clinics8, it was found that because of the high HIV 
incidence in MSM who were not assigned to receive 
PrEP immediately, the ratio of people needed to be 
offered PrEP to prevent infections was 13 to 1. Offering 
PrEP to high risk people can be highly cost-effective, 
since PrEP can be stopped when risk decreases, while 
treating HIV is lifelong. For PrEP to be cost-effective 
in India, the key will be to identify those at substantial 
risk for HIV infection. Concerns have also been with 
regard to the use of PrEP in promoting antiretroviral 
resistance. However, increase in resistance has not 
been reported in PrEP studies till date23. 

	 While there are concerns, there are also 
multiple advantages of PrEP if included as part of 
a comprehensive health package for individuals at 
highest risk for HIV. Since PrEP medication requires 
ongoing clinical monitoring, individuals who might 
not otherwise be seeking health services would be 
expected to come to clinics on at least a quarterly 
basis24. These visits could facilitate provision 
of quality care and support services including 
psychosocial counselling, screening for sexually 
transmitted infections and other referral services. 
The recent study in the developed world suggests 
that people who use PrEP may have substantial risk 
for non-HIV STIs, but the argument can be made that 
it is better to diagnose these infections earlier before 
these individuals transmit these infections to new 
partners25. It is also extremely important to note that 
for PrEP to be optimally effective in decreasing HIV 
incidence in socially marginalized populations, the 

drivers of HIV risk taking, ranging from stigma and 
personal violence26-28, to depression29,30, and substance 
use31 must also be effectively addressed as part of a 
comprehensive HIV prevention package. 

	 In summary, PrEP today using tenofovir-
emtricitabine is “PrEP 1.0,” in that it offers a new 
modality for HIV prevention, but it is a bio-behavioural 
intervention that needs to be carefully implemented. 
Given that Indian society is diverse, a next logical step 
for PrEP implementation should be the expansion of 
demonstration projects in diverse parts of the country 
to provide PrEP and clinical monitoring for individuals 
who are at highest risk for HIV. These would include 
heterosexual HIV discordant couples who want to 
have children, MSM, transgender women, female 
sex workers, and injecting drug users, based on local 
epidemiological patterns. If these demonstration 
projects prove to be successful, acceptable and feasible 
with at-risk individuals demonstrating an interest 
in accessing PrEP and a willingness to adhere to 
the medication, then it would make sense to expand 
PrEP access nationally for key populations. There are 
other approaches being investigated for antiretroviral 
chemoprophylaxis such as the use of vaginal rings, 
other types of gels, and injectable medications14. 
The advantage of some of these approaches may be 
that these can allow for the medication to be given 
less frequently (in the case of injections), or that the 
medication may be used topically around the time 
of coitus (e.g. rings or gels). Thus, over the next few 
years, public health officials and clinicians may be able 
to offer individuals a menu of prevention modalities, 
analogous to the varieties of family planning options 
that are currently available. However, since only daily 
oral tenofovir-emtricitabine has been approved by the 
WHO for the use as PrEP in high risk populations, it 
is important for Indian federal and State governmental 
authorities to initiate more feasibility studies and 
demonstration projects, using implementation science 
research to determine how this preventive approach 
can be best used in the Indian context. 

Acknowledgment
	 The assistance of Mary Childs in the preparation of this 
manuscript is acknowledged.

Conflicts of Interest: None of the authors have a 
direct conflict of interest. The first author (KHM) has 
conducted research funded by Gilead Sciences, the 

126 	 INDIAN J MED RES, FEBRUARY 2016



manufacturer of tenofovir-emtricitabine, but has never 
received personal support from the company.

Kenneth H. Mayer1*,  
Nomita Chandhiok2 & Beena Thomas3

1Fenway Health (Medical Research Director), 
Harvard Medical School,  

Beth Israel Deaconess Medical Center, 
Boston, MA, USA 02215,

2Indian Council of Medical Research, 
Ansari Nagar, New Delhi 110 029, India

& 3National Institute for Research  
in Tuberculosis (NIRT), ICMR, 

 Chetpet, Chennai 600 031,  
Tamil Nadu, India

*For correspondence:
khmayer@gmail.com

References
1.	 National AIDS Control Organization. HIV sentinel 

surveillance 2010-2011: A technical brief. New Delhi: 
Department of AIDS Control, Ministry of Health and Family 
Welfare, Government of India; 2013.

2.	 National AIDS Control Organization. Technical Report India. 
HIV estimates-2012. New Delhi: Ministry of Health and 
Family Welfare, Government of India; 2012. 

3.	 Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour 
MC, Kumarasamy N, et al. Prevention of HIV-1 infection 
with early antiretroviral therapy. N Engl J Med 2011; 365 : 
493-505.

4.	 Grant RM, Lama JR, Anderson PL, McMahan V, Liu AY, 
Vargas L, et al. Pre-exposure chemoprophylaxis for HIV 
prevention in men who have sex with men. N Engl J Med 
2010; 363 : 2587-99.

5.	 Baeten JM, Donnell D, Ndase P, Mugo NR, Campbell JD, 
Wangisi J, et al. Antiretroviral prophylaxis for HIV prevention 
in heterosexual men and women. N Engl J Med 2012; 367 : 
399-410.

6.	 Thigpen MC, Kebaabetswe PM, Paxton LA, Smith DK, 
Rose CE, Segolodi TM, et al. Antiretroviral preexposure 
prophylaxis for heterosexual HIV transmission in Botswana. 
N Engl J Med 2012; 367 : 423-34.

7.	 Choopanya K, Martin M, Suntharasamai P, Sangkum U, Mock 
PA, Leethochawalit M, et al. Antiretroviral prophylaxis for 
HIV infection in injecting drug users in Bangkok, Thailand 
(the Bangkok Tenofovir Study): a randomised, double-blind, 
placebo-controlled phase 3 trial. Lancet 2013; 381 : 2083-90.

8.	 McCormack S, Dunn DT, Desai M, Dolling DI, Gafos M, 
Gilson R, et al. Pre-exposure prophylaxis to prevent the 
acquisition of HIV-1 infection (PROUD): effectiveness results 
from the pilot phase of a pragmatic open-label randomised 
trial. Lancet 2016; 387 : 53-60.

9.	 Molina J-M, Capitant C, Spire B. On Demand PrEP With 
Oral TDF-FTC in MSM: Results of the ANRS Ipergay Trial. 
Conference on Retroviruses and Opportunistic Infections 
(CROI) 2015. Seattle, Washington. Abstract 23LB. Available 
from: http://www.croiconference.org/sessions/demand-prep-

oral-tdf-ftc-msm-results-anrs-ipergay-trial, accessed on 
November 20, 2015.

10.	 Van Damme L, Corneli A, Ahmed K, Agot K, Lombaard J, 
Kapiga S, et al. Pre-exposure prophylaxis for HIV infection 
among African women. N Engl J Med 2012; 367 : 411-22.

11.	 Marrazzo JM, Ramjee G, Richardson BA, Gomez K, Mgodi 
N, Nair G, et al. Tenofovir-based preexposure prophylaxis for 
HIV infection among African women. N Engl J Med 2015; 
372 : 509-18.

12.	 Rees H, Delany-Moretlwe SA, Lombard C, Baron D, Panchia 
R, Myer L, et al. FACTS 001 Phase III trial of pericoital 
tenofovir 1% gel for HIV prevention in women. Conference on 
Retroviruses and Opportunistic infections. Abstract Number: 
26LB. February 23-26, 2015, Seattle, Washington.

13.	 Anderson PL, Glidden DV, Liu A, Buchbinder S, Lama JR, 
Guanira JV, et al; and the iPrEX Study Team. Emtricitabine-
tenofovir concentrations and pre-exposure prophylaxis 
efficacy in men who have sex with men. Sci Transl Med  2012; 
4 : 151ra-125.

14.	 AIDS Vaccine Advocacy Coalition. Available from: www.
avac.org, accessed on November 13, 2015.

15.	 The Economic Times. Anti-AIDS medicine project likely to 
take off at Sonagachi. 2015. Available from: http://articles 
.economictimes.indiatimes.com/2015-01-01/news/57581530_ 
1_hiv-infection-hiv-virus-aids-society, accessed on May 18, 
2015. 

16.	 Joglekar N, Joshi S, Kakde M, Fang G, Cianciola M, 
Reynolds S, et al. HIV Prevention Trial Network 047 Protocol 
Team Acceptability of PRO2000 vaginal gel among HIV un-
infected women in Pune, India. AIDS Care 2007; 19 : 817-21. 

17.	 Tsui S, Mehendale S, Weaver MA, Kohli R. Predicting product 
adherence in a topical microbicide safety trial in Pune, India. 
AIDS Behav 2012; 16 : 1808-15. 

18.	 Dutta S, Joglekar N, Joshi S, Steven JR. Experience of 
conducting a phase I safety & acceptability clinical trial of 
a candidate vaginal microbicide & lessons learned. Indian J 
Med Res 2008; 128 : 212-3.

19.	 Mehendale S, Deshpande S, Kohli R, Tsui S, Tolley E. 
Acceptability of coitally-associated versus daily use of 1% 
tenofovir vaginal gel among women in Pune, India. Int Health 
2012; 4 : 63-9.

20.	 Chandhiok N, Joshi SN, Gangakhedkar R. Acceptability of 
oral and topical HIV chemoprophylaxis in India: Implications 
for at-risk women and men who have sex with men. Sex 
Health 2014; 11 : 171-9. 

21.	 Rewa K, Soumyashree M, Praveen J, Ramesh P. Need to raise 
the level of knowledge of PrEP and rectal microbicides (RM) 
among men who have sex with men (MSM). AIDS Res Hum 
Retroviruses 2014; 30 : A133-4.

22.	 Chakrapani V, Newman PA, Shunmugam M, Mengle S, 
Varghese J, Nelson R, et al. Acceptability of HIV pre-
exposure prophylaxis (PrEP) and implementation challenges 
among men who have sex with men in India: A qualitative 
investigation. AIDS Patient Care STDS 2015; 29 : 569-77.

23.	 Krakower DS, Mayer KH. Pre-exposure prophylaxis to 
prevent HIV infection: Current status, future opportunities 
and challenges. Drugs 2015; 75 : 243-51.

24.	 World Health Organization (WHO). Guidance on pre-exposure 
oral prophylaxis (PrEP) for serodiscordant couples, men and 

	 MAYER et al: ANTIRETROVIRAL PRE-EXPOSURE PROPHYLAXIS	 127



transgender women who have sex with men at high risk of 
HIV: recommendations for use in the context of demonstration 
projects. Geneva: WHO; 2012. 

25.	 Liu AY, Cohen SE, Vittinghoff E, Anderson PL, Doblecki-
Lewis S, Bacon O, et al. Pre-exposure prophylaxis for HIV 
infection integrated with municipal- and community-Based 
sexual health services. JAMA Intern Med 2015; 16 : 1-11.

26.	 Deering KN, Bhattacharjee P, Mohan HL, Bradley J, Shannon 
K, Boily MC, et al. Violence and HIV risk among female sex 
workers in southern India. Sex Transm Dis 2013; 40 : 168-74.

27.	 Beattie TS, Bhattacharjee P, Suresh M, Isac S, Ramesh BM, 
Moses S. Personal, interpersonal and structural challenges 
to accessing HIV testing, treatment and care services among 
female sex workers, men who have sex with men and 
transgenders in Karnataka state, South India. J Epidemiol 
Community Health 2012; 66 : ii42-8. 

28.	 Bharat S. A systematic review of HIV/AIDSrelated stigma 
and discrimination in India: Current understanding and future 
needs. SAHARA J 2011; 8 : 138-49.

29.	 Safren SA, Thomas BE, Mimiaga MJ, Chandrasekaran V, 
Menon S, Swaminathan S, et al. Depressive symptoms and 
human immunodeficiency virus risk behavior among men 
who have sex with men in Chennai, India. Psychol Health 
Med 2009; 14 : 705-15. 

30.	 Thomas B, Mimiaga MJ, Menon S, Chandrasekaran V, 
Murugesan P, Swaminathan S, et al. Unseen and unheard: 
predictors of sexual risk behavior and HIV infection among 
men who have sex with men in Chennai, India. AIDS Educ 
Prev 2009; 21 : 372-83.

31.	 National Behavioural Sentinel Surveillance. Men who have 
sex with men (MSM) and injecting drug users (IDUs). New 
Delhi: National AIDS Control Organization; 2006.

128 	 INDIAN J MED RES, FEBRUARY 2016


