
Preexposure Prophylaxis in Individuals at Risk for HIV Infection 
 
BACKGROUND 
 
Human immunodeficiency virus (HIV) is a retrovirus that attacks CD4+ T cells, in addition to causing 
multiple additional immune-system derangements. In the absence of treatment, this results in the 
eventual collapse of the immune system and the onset of morbid and life-threatening opportunistic 
infections.1 Treatment with antiretroviral therapy (ART), which targets these critical enzymes, can 
effectively manage infection in individuals with HIV.1 Individuals with HIV infections who are treated with 
ART have near-normal life spans.2 
 
Since its recognition in 1981,3 HIV has become a global crisis. As of 2019, an estimated 38 million people 
are living with HIV.4 The HIV virus is spread by sexual contact and can be found in semen, rectal 
secretions, and vaginal secretions. It is also spread via blood, such as in people who inject drugs using 
contaminated needles or in healthcare workplace exposures. Mother-to-child transmission of HIV can 
occur from breast milk.5 
 
Numerous prevention strategies have emerged to reduce HIV transmission, including safe-sex practices, 
clean needle use for injectable drug users, and perinatal treatment of mothers with HIV infection.6 
Postexposure prophylaxis with ART has also been shown to be effective in preventing transmission.2 
 
In addition to behavioral interventions, guidelines recommend treatment with ART as preexposure 
prophylaxis (PrEP) for individuals without HIV infection who are at high risk.2 The first oral PrEP regimen 
was approved for use by the Food and Drug Administration (FDA) in 2012.7 The use of PrEP increased 
by 56% annually from 2012 to 2017.8 The US office of HIV/AIDS and Infectious Disease Policy considers 
PrEP access a key area of focus in HIV/AIDS prevention.9 Access to PrEP, in addition to other 
interventions, has been associated with a reduction in new HIV cases.10 
 
Treatment with PrEP is an effective method of HIV prevention. A meta-analysis of multiple studies 
comparing oral PrEP with placebo demonstrated a risk ratio of HIV infection of 0.30 (95% CI 0.21 to 0.45; 
P < .001).11 There was no significant increase in adverse events, increase in incidence of drug-resistant 
HIV infection in previously uninfected individuals, increase in pregnancy-related adverse events, or 
change in hormonal contraceptive effectiveness.11 Authors of this meta-analysis concluded that “PrEP . . . 
is effective in reducing risk of HIV infection among various populations. There is little evidence of risk 
compensation and adverse safety events.”11 
 
As a result of treatment and prevention strategies, new HIV infections have declined by 23% from 2010 to 
2019.4 However, there is still spread of HIV, with 1.7 million new cases reported in 2019.4 This suggests a 
large gap in knowledge and applications of HIV prevention strategies. The World Health Organization 
now recommends PrEP initiation in all at-risk populations.12 

 
EDUCATIONAL ANALYSIS 
 
Gap #1: Clinicians may be unaware of approved and upcoming PrEP treatment options and 
recommendations. 
 
Learning Objective #1: Practitioners will be able to compare current and upcoming PrEP 
therapeutic options, treatment recommendations, and evidence supporting their effectiveness. 
 
Clinicians may be unaware of the current approved PrEP therapy options or promising therapies currently 
in development.  
 
Testing Prior to Initiation of PrEP 
 
Prior to PrEP initiation, the International Antiviral Society recommends obtaining combined HIV antibody 
and antigen testing, serum creatinine level, hepatitis B surface antigen testing, hepatitis C testing 



(hepatitis C immunoglobulin G antibody testing if the individual is not known to be positive previously or 
hepatitis C RNA level if the individual is known to be positive), hepatitis A immunoglobulin G antibody 
testing, Neisseria gonorrhea and Chlamydia trachomatis testing, and syphilis testing.2 Repeat HIV testing 
is recommended at 1 month, followed by HIV testing every 3 months.2 Creatinine level monitoring is also 
recommended every 3 months, and can be extended to every 3 to 6 months in individuals not at risk for 
kidney injury.2 
 
Tenofovir disoproxil fumarate/emtricitabine 
 
The combination of the nucleoside analog HIV-1 reverse transcriptase inhibitors tenofovir disoproxil 
fumarate (TDF) and emtricitabine (FTC; derived from the chemical name 2'-deoxy-5-fluoro-3'-
thiacytidine)13 is currently the only FDA-approved medication for PrEP.2,14 Recommended adult dosing of 
TDF/FTC for PrEP is 300 mg of TDF and 200 mg of FTC taken orally once daily.2,14 Specifically in men 
who have sex with men, TDF/FTC can be administered in an on-demand manner. This is an off-label 
dosing of TDF/FTC. A double dose of TDF/FTC is taken 24 hours prior to high-risk activity followed by 
standard dosing for 2 days from the last high-risk exposure. This is also known as 2-1-1 dosing.2  
 
Numerous clinical trials have demonstrated the effectiveness of TDF/FTC regimens. The Preexposure 
Prophylaxis Initiative (iPrEx) trial was a blinded randomized trial comparing TDF/FTC to placebo in 2499 
individuals without HIV infection who were either men who have sex with men or transgender women who 
have sex with men. A 44% reduction in the incidence of HIV was noted in the TDF/FTC group compared 
with the placebo group (95% CI 15% to 63%; P = .005). Nausea was reported more often in the treatment 
group than the placebo group.15 Similarly, the PROUD trial was an open open-label study of 544 men 
who have sex with men who were HIV-seronegative randomized to a group that received TDF/FTC 
immediately or to a group to receive TDF/FTC after a 1-year delay. An interim analysis demonstrated an 
86% relative reduction in HIV infection in the immediate group compared with the delayed group (90% CI 
64% to 96%; P <.001), after which participants in the delayed group were offered PrEP due to its 
effectiveness. Participants reported adverse events, including nausea, headache, and arthralgia, though 
no serious adverse events were reported.16This open-label study validated the real-world efficacy of 
PrEP. 

 
To test the on-demand dosing strategy, a double-blind study of 414 men who had unprotected anal sex 
with men randomized to receive on-demand TDF/FTC or placebo demonstrated an 86% relative 
reduction in the incidence of HIV in the TDF/FTC group compared with the placebo group (95% CI 40% to 
98%; P = .002). Participants reported more gastrointestinal adverse events in the TDF/FTC group, 
although rates of serious side effects were similar in both groups. This trial was also discontinued after an 
interim analysis showed effectiveness and demonstrated that on-demand therapy was a valid alternative 
to standard daily dosing.17 
 
The use of TDF requires renal dosing adjustments and has been associated with reduced renal function.1 
The use of TDF has also been associated with reduced bone density, which may lead to increased 
fracture risk.13 The use of FTC also requires renal dosing, and its most common reported side effect is 
skin discoloration.1 
 
Cabotegravir 
 
Although not yet FDA approved, cabotegravir is a promising PrEP medication currently in development. 
Cabotegravir, an integrase inhibitor like the currently used ART therapy dolutegravir, is a long-acting 
injectable therapy currently undergoing clinical trials that may make adherence easier.19  
 
Clinical trials investigating cabotegravir are underway. Clinical trial HPTN 083 is a double-blind 
randomized trial of 4566 cisgender and transgender men who have sex with men randomized to either 
placebo injection every 8 weeks and oral TDF/FTC or cabotegravir injection every 8 weeks and placebo 
TDF/FTC pills. An interim analysis of this study demonstrated an incidence of HIV infection of 0.41% 
(95% CI 0.22% to 0.69%) in participants in the cabotegravir group compared with 1.22% (95% CI 0.87% 
to 1.67%) in those in the TDF/FTC group This suggested that, while both CAB and TDF/FTC were safe 



and effective, CAB had higher efficacy in preventing HIV infection. 20 Injection site reactions, fever, and 
hypertension were more common in the cabotegravir group, while nausea was more common in the 
TDF/FTC group.20 Clinical trial HPTN 084 is a similar trial of 3223 cisgender women; an interim analysis 
of this trial demonstrated that cabotegravir was 89% (95% CI 68% to 96%) more effective than TDF/FTC 
in preventing HIV transmission.19 Similarly, injection site reactions were more common in the cabotegravir 
group, and gastrointestinal symptoms were more common in the TDF/FTC group.19 These interim 
analyses suggest cabotegravir may be a highly effective PrEP option.19 

 
Further research is needed on the safety of cabotegravir in pregnant women, and FDA approval is still 
needed.19 However, the International Antiviral Society is recommending cabotegravir use for PrEP 
pending FDA approval.2 
 
Dapivirine Vaginal Ring 
 
Dapivirine, a non-nucleoside HIV-1 reverse transcriptase inhibitor, formulated in a vaginal ring is another 
treatment option under development.21 A randomized double-blind study of 2629 women comparing use 
of a monthly dapivirine vaginal ring with a placebo vaginal ring demonstrated that women in the dapivirine 
vaginal ring group had a 27% (95% CI 1% to 46%; P = .046) lower incidence of HIV infection compared 
with those in the placebo group.21 Efficacy was highly associated with adherence; a subgroup analysis of 
highly compliant participants revealed a 37% (95% CI 12% to 56%; P = .007) reduction in the incidence of 
HIV in the dapivirine group compared with the placebo group.21 Adverse events were similar in both 
groups.21 

 
The dapivirine vaginal ring is not currently a recommended method of PrEP by the International Antiviral 
Society or the Centers for Disease Control and Prevention.2,22 There is an ongoing phase 3 trial ongoing 
to evaluate this method of PrEP.23 

 
In summary, TDF/FTC is the only FDA-approved medication for PrEP at this time, with promising results 
demonstrating the effectiveness of cabotegravir and ongoing research regarding the dapivirine vaginal 
ring. 
 
Gap#2: Clinicians may not recognize populations who may benefit from PrEP. 
 
Gap#2: Clinicians will be able to classify populations at high-risk for HIV infection and the 
evidence supporting PrEP use in these populations. 
 
Several specific populations have been studied for PrEP effectiveness. 
 
Men who Have Sex With Men 
 
Men who have sex with men are the most studied population for PrEP effectiveness, with many trials 
demonstrating the efficacy of PrEP in this population.15-17 However, differences in PrEP effectiveness 
have been noted between gay men and transgender women who have sex with men when evaluated as 
subgroups. A subgroup analysis of the iPrEx trial evaluating transgender women compared with gay men 
found significant differences between these two groups. When evaluating transgender women alone, 
there was no difference between HIV incidence in the TDF/FTC group compared with the placebo group 
(hazard ratio 1.1; 95% CI 0.5 to 2.7; P = .77) despite the efficacy demonstrated in the total population.23 
This implies that the majority of benefit was seen in cisgender men. Transgender women reported higher 
rates of high-risk sexual behaviors, including transactional intercourse, unprotected receptive anal sex, 
and high numbers of sexual partners.23 Further, the adherence to the study medication in transgender 
women was low.23 Authors of this subgroup analysis suggested that “studies of PrEP use in TGW 
[transgender women] populations should be designed and tailored specifically for this population, rather 
than adapted from or subsumed into studies of MSM [men who have sex with men].”23 These findings 
suggest that, while gay men and transgender women represent high-risk groups, transgender women are 
particularly vulnerable and represent a group that may strongly benefit from PrEP use. Clinicians need 



education regarding PrEP use and patient counseling to overcome barriers to PrEP use among 
transgender women. 
 
Serodiscordant Heterosexual Couples 
 
Heterosexual couples with one partner who is HIV positive and one partner who is HIV negative benefit 
from PrEP. A randomized trial in which 4747 individuals without HIV infection who have a partner with 
HIV infection were randomized 1:1:1 to receive TDF/FTC, TDF alone, or placebo, respectively. 
Participants in the TDF/FTC group had a 75% (95% CI 55% to 87%; P < .001) reduction in HIV incidence 
compared with those in the placebo group, and those in the TDF group had a 67% (95% CI 44% to 81%; 
P < .001) reduction in the incidence of HIV compared with those in the placebo group.24 There was no 
difference in HIV incidence seen in participants between the TDF/FTC and TDF groups.24 PrEP can be 
effective in preventing transmission of HIV in serodiscordant couples. 
 
Heterosexual Women 
 
Women are a population that requires further study regarding PrEP use. Concentrations of TDF/FTC do 
not reach as high of levels in the female lower genital tract than in the colon or rectum.25 Studies of 
heterosexual women at risk for HIV have not had positive results. A study in Africa randomizing 2210 
women who were HIV negative failed to demonstrate a significant reduction in HIV infections in the PrEP 
group compared with the control group.26 This study found increased adverse events, including hepatic 
and renal abnormalities, and was discontinued early due to lack of effectiveness. Adherence to the study 
medication was very low, which may explain the lack of efficacy.26 Similarly, a study of 5029 women in 
Africa randomized to TDF alone, TDF/FTC, or placebo also failed to demonstrate a reduction in HIV 
incidence.27 Adherence to the study medication was also low in this trial.27 Adverse events, specifically 
elevated creatinine levels, were reported more often in the TDF/FTC group than in the placebo group.27 
These results “reaffirm the need for effective and acceptable prevention interventions for women at high 
risk for sexual acquisition of HIV-1.”27 Both studies were conducted in Africa, and generalizability of the 
lack of effectiveness to other populations may be limited. 
 
People who Inject Drugs 
 
People who inject drugs benefit from PrEP use. In a randomized double-blind study of individuals who 
had injected drugs within the last year prior to enrollment, 2413 participants were randomized to receive 
TDF or placebo. There was a 48.9% (95% CI 9.6% to 72.2%; P = .01) reduction in HIV incidence in the 
TDF group compared with the placebo group.28 Nausea was more common in the TDF group, though 
there was no difference in serious adverse events between the two groups.28 This study supports the 
effectiveness of PrEP in people who inject drugs. 
 
In summary, men who have sex with men, serodiscordant heterosexual couples, and people who inject 
drugs are populations in which PrEP use has strong evidence for effectiveness. Studies of heterosexual 
women at high risk for HIV infection have not shown significant results; however, this may be related to 
low adherence in these trials. The World Health Organization guidelines recommend offering PrEP to all 
at-risk populations.12  
 
Gap #3: Clinicians may not recognize underutilization of PrEP and factors leading to treatment 
failure. 
 
Learning Objective #3: Clinicians will assess gaps in the use of PrEP in at-risk populations as well 
as specific factors associated with PrEP failure. 
 
Surveys have demonstrated increasing awareness of PrEP among clinicians, from 24% of respondents 
reporting awareness of PrEP in 2009 to 66% in 2016. Nevertheless, this suggests 1 in 3 clinicians may 
not be aware of PrEP.29 Clinicians with low PrEP knowledge are less likely to prescribe PrEP; lack of 
understanding regarding eligible individuals, side effects, and adherence represents a barrier to PrEP 
prescription.30 Additional barriers to PrEP prescription include cost concerns, interpersonal stigma, and 



concerns about behavioral consequences.31 Many individuals seeking PrEP from their primary care 
provider did not receive a prescription because it was perceived as specialty care; however, widespread 
use of PrEP may require increased prescription from primary care providers.32 These represent barriers 
that require specific education among health care providers to increase PrEP administration. 
 
There are large gaps in the percentage of individuals in various at-risk populations who are aware of 
PrEP and willing to take PrEP compared with the percentage of those who actually take PrEP. Survey 
data have demonstrated that only 22% of  men who have sex with men in China were aware of PrEP, 
even though 75.6% stated they would probably or definitely take PrEP.33 Similarly, only 29% of men who 
have sex with men surveyed in Nigeria had used PrEP, despite 80.1% being willing to use PrEP,34 and 
only 8.2% of transgender women in Florida used PrEP, with 65.5% being aware of PrEP.35 In the US, 
only 4% of men who have sex with men were taking PrEP, even though 50% were aware of PrEP.36 

These surveys from multiple locations suggest that there are many populations in which PrEP use could 
be increased substantially. 
 
Lack of adherence to PrEP regimens is associated with lack of effectiveness. In a meta-analysis of 
multiple oral PrEP trials, studies with high adherence had a risk ratio of HIV infection of 0.30 (95% CI 0.21 
to 0.45; P < .001) in the PrEP group compared with the placebo group, while studies with low adherence 
did not demonstrate a significant reduction in HIV infections.11 PrEP adherence is highly associated with 
reduced HIV incidence. Clinicians require additional education regarding patient counseling for PrEP 
adherence.  
 
In summary, many members of at-risk populations are unaware of PrEP and its benefits, and few of those 
who are aware of PrEP and willing to take PrEP are actually using it. High adherence is critical for PrEP 
effectiveness. There is a need to increase awareness of the benefits of PrEP in both clinicians and at-risk 
individuals.  
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CONCLUSION 
 
PrEP is a safe and effective method of reducing HIV infection in individuals who are HIV negative. The 
use of TDF/FTC daily or on-demand is currently approved by the FDA for HIV prevention in high-risk 
individuals. Promising results were seen with long-acting injectable cabotegravir, which is currently 
awaiting FDA approval. There are still significant gaps in both clinician knowledge of PrEP and 
awareness and use of PrEP among at-risk populations. Men who have sex with men, people who inject 
drugs, and serodiscordant heterosexual couples are among the populations who may benefit from PrEP. 
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