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Factsheet
 
Safety in the CAPRISA 004 Trial
 

Summary 

	 One of the primary goals of CAPRISA 004 was to establish the safety of 1% 
tenofovir gel when used by women to prevent HIV infection. 

	 Safety was monitored at enrolment and throughout the trial by CAPRISA staff 
members, by a Protocol Safety Review Committee, and by an independent Data 
and Safety Monitoring Board. 

	 There were 39 serious adverse events in the study, but none of these events 
were related to use of the study product. 

	 No kidney disorders—the most important tenofovir‐related safety concerns— 
were observed in CAPRISA 004. 

	 Mild, self‐limiting diarrhea was more common among women who used tenofovir 
gel (16.9 percent) compared to women who used the placebo gel (11.0 percent). 

	 No tenofovir resistance was observed among the women who became infected 
with HIV in the tenofovir group (See Drug Resistance Factsheet). 

	 No increase in hepatic flares was observed in participants infected with the 
hepatitis B virus (HBV). 

	 There were no safety concerns in the 54 pregnancies observed in the trial (See 
Pregnancy Factsheet). 

	 Twelve cases of social harm were reported during the trial. 
	 There is no evidence that the participants decreased any HIV risk‐reduction 

practices (such as condom use). 

ASSESSING AND MONITORING SAFETY 

In addition to assessing the effectiveness of 1% tenofovir gel for HIV prevention, a primary goal 
of CAPRISA 004 was to assess the long‐term safety of tenofovir. The participants’ safety was 
assessed and monitored at various levels throughout the trial—during screening, during 
enrollment, and during the study itself by various experts, including the CAPRISA 004 staff, an 
internal Protocol Safety Review Team, and an independent Data and Safety Monitoring Board. 
Previous studies, such as HPTN 050 and HPTN 059, had established the safety of tenofovir gel 
use for periods of up to 3 months among women at low risk of acquiring an HIV infection. The 
safety of tenofovir gel in women at high risk of acquiring an HIV infection beyond three months 
had not been established. 

Some key indicators of health 
CAPRISA investigators were especially mindful of certain key indicators of the women’s health. 
Primary among these is the occurrence of HIV infections among the participants. Incidence of 
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new HIV infections among the participants was used to assess safety and effectiveness with 
respect to HIV prevention. 

We also paid close attention to kidney function in the participants. Previous studies have shown 
that oral tenofovir is associated with mild kidney impairments. We assessed kidney function by 
measuring levels of serum creatinine, a marker of kidney health. Only women who had normal 
levels of serum creatinine were allowed to enroll in the study. Women with sub‐optimal 
creatinine levels during screening were excluded from the study due to the increased risk of 
kidney side effects from tenofovir in participants with pre‐existing kidney impairments. 

Other safety concerns include the use of tenofovir gel during pregnancy, the development of 
tenofovir resistance after HIV infection, and the development of liver abnormalities in women 
with hepatitis B infection. 

Clinical examinations during the trial 
The well‐being of the participants was monitored during the trial through clinical examinations 
and laboratory tests. All participants in CAPRISA 004 were monitored clinically every month, so if 
an adverse event occurred, it was promptly diagnosed and managed. Each participant was 
tested monthly for HIV and possible pregnancy before she was issued with her monthly supply 
of study product. Each participant also underwent quarterly pelvic examinations. Potential 
abnormalities in blood, liver, or kidney function were assessed in the laboratory at several 
points: (1) months 3, 12, and 24 of the study; (2) when clinically indicated; (3) when the women 
exited the study; and (4) two months after the women exited the study. 

If the clinical or laboratory results indicated further investigation, the participants received 
follow‐up examinations. The participants were also evaluated for any adverse events during 
their visits to the clinic. Product use was temporarily discontinued for an adverse event at the 
discretion of the study clinician. If a participant had concerns about side effects in between 
study visits, she was encouraged to visit her study clinic. 

Where appropriate, the participants were treated for adverse events on site. Follow‐up 
treatment was also provided on‐site, as required. Participants (and their partners, if they 
wished) received on‐site treatment for sexually transmitted infections (STIs). Conditions that 
required specialized attention were referred to appropriate nearby health care facilities. In such 
instances, the study’s clinical staff followed up with the relevant health professionals and the 
participant until the adverse event was resolved. 

Independent Review Boards and Ethics Committees 
An internal Protocol Safety Review Team (PSRT)—comprising the principal investigators, the 
study and site clinicians, project directors, and an independent clinician—initially met every 3 
months to review blinded safety information about the study. After all the participants had been 
recruited for the study, the PSRT met every two months. An independent Data and Safety 
Monitoring Board (DSMB) reviewed trial data (including unblinded data when needed) to ensure 
that participants were not being adversely affected by the microbicide. The DSMB met at pre‐
defined points—after one‐third of the HIV infections had occurred, and again after two‐thirds of 
the infections had occurred. If the DSMB had any safety concerns, it could have recommended 
that the study modify its procedures or be discontinued. Likewise, the DSMB could have halted 
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the trial if there was compelling evidence for the study gel’s effectiveness or if a reliable result 
was unlikely to be realized by the end of the trial. The CAPRISA 004 study was not halted. 

The protocol was reviewed and approved by South African Medicines Control Council, and the 
ethics committees of both the University of KwaZulu‐Natal and FHI. The FHI Protection of 
Human Subjects Committee and the University of KwaZulu‐Natal Biomedical Research Ethics 
Committees reviewed the study’s protocol to ensure that the study is scientifically valid and 
ethically sound. Safety reports were prepared and submitted regularly to all three regulatory 
bodies. The two sites that conducted the trial in South Africa have active local community 
advisory boards that facilitated community involvement in the trial. 

RESULTS: PARTICIPANT SAFETY DURING THE TRIAL 

HIV infection and risk‐reduction counseling 
As a test‐of‐concept study to establish whether tenofovir gel can prevent HIV infections, 
CAPRISA 004 selectively enrolled women at high risk of acquiring HIV. These women were 
identified in preparatory studies undertaken at the CAPRISA urban and rural sites. All 
participants received monthly HIV risk‐reduction counseling, including condom provision, and 
the treatment of sexually transmitted infections. HIV risk behaviors were measured monthly by 
staff members who were not involved in risk‐reduction counseling or counseling on adherence 
to the study product. 

Some indication of the impact of the HIV risk‐reduction counseling, as well as the substantial risk 
of an HIV infection that women in these settings have, can be gleaned from the HIV infection 
rates in the placebo group during the study. In the first six months, the HIV incidence rate in the 
placebo arm was 11.2 percent; by the end of the study it was 9.1 percent. 

Participant pregnancy 
Tenofovir’s potential effects on the expectant mother and her fetus are not fully understood. 
We only enrolled women who did not want to become pregnant during the study, and who 
were using a reliable form of contraception. Following enrolment, all women received monthly 
contraceptive counseling and they were provided with their contraceptive of choice. 
Participants were tested monthly for pregnancy; if a woman tested positive she was 
immediately withdrawn from product use to minimize exposure of the fetus to tenofovir. Our 
data on the safety of tenofovir during pregnancy and on pregnancy outcomes must be 
interpreted with caution because they are based on very short exposures to tenofovir. 

Key findings related to pregnancies in CAPRISA 004: 
 Fifty‐four pregnancies occurred among 53 women during the study follow‐up; 22 in the 

tenofovir gel group. 
 The overall pregnancy rate was 4.0 per 100 women‐years; 3.2 in the tenofovir group and 4.7 

in the placebo group. 
 Twenty‐seven pregnancies resulted in full‐term live births (6 pregnancies were ongoing at 

the time of this analysis); 14 in the tenofovir group and 13 in the placebo group. 
 No significant differences in pregnancy outcomes were found between the tenofovir gel and 

placebo gel groups. 
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 No congenital anomalies occurred among the 31 babies born to women who became 
pregnant during their participation in the study. 

Further studies urgently needed to determine impact of longer term use of tenofovir gel during 
pregnancy and on the health of the fetus. 

Adverse events 
The study product—a vaginal gel—contains the antiretroviral (ARV) drug tenofovir. Tenofovir 
has been used primarily in the oral (tablet) formulation for the treatment of HIV. So most of the 
side effects of tenofovir are known from its use as a tablet by HIV‐positive people. We do not 
know whether the vaginal gel formulation would have similar side effects when it is used by HIV‐
negative people. 

The most common side effects of oral tenofovir include nausea, vomiting, diarrhea, and 
weakness. Given that tenofovir is excreted by the kidneys there are some concerns about kidney 
function. A secondary effect of kidney damage is the loss of bone minerals, which results in 
bone fractures. Oral tenofovir is also used to treat hepatitis B, and there are some concerns 
about liver function. 

Key findings related to adverse events in CAPRISA 004: 
 A total of 4,692 adverse events occurred during the trial. Twenty of these events (1 percent) 

were probably related to use of the study product and 100 (2 percent) were possibly related 
to use of the study product. 

 The overall rate of adverse events in the tenofovir gel group (3.55 adverse events per 
woman‐year) and the placebo gel group (3.44 adverse events per woman‐year) was not 
significantly different (p = 0.265). 

 Mild, self‐resolving diarrhea and gastrointestinal infections was reported by more women in 
the tenofovir gel group (16.9 percent) than in the placebo gel group (11.0 percent). No 
other adverse events were significantly more common in the tenofovir gel group than in the 
placebo gel group—including events related to liver, kidney, blood, or bone function. 

 There were 39 serious adverse events, including one death (in the placebo gel group), but 
none of these events were related to use of the study product. 

 Five women discontinued gel use for a total of 1.04 woman‐years because of adverse 
events; four were due to genital findings and one due to congestive heart failure. 

Drug resistance 
Strains of virus are considered to be “resistant” to a drug if the virus keeps reproducing even 
while a person is taking that drug. If a person is infected with a resistant virus, it may limit the 
drugs he or she can use to treat that viral infection. All participants were tested monthly for HIV 
to minimize their exposure to tenofovir, and so prevent the development of resistant strains. If a 
participant became HIV positive, she was not issued the study gel. Resistance to tenofovir was 
assessed in those participants who became infected with HIV during the trial. HIV‐positive 
participants were given the option to participate in the CAPRISA Acute Infection Study, where 
they receive ongoing care and support. The long‐term impact of tenofovir (including resistance) 
is also monitored. (See the Drug Resistance Factsheet for more information.) 

Key findings related to drug resistance in CAPRISA 004: 
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 We estimate that women who became infected with HIV in the tenofovir group were 
exposed to tenofovir for no more than 3 to 4 weeks after seroconversion. 

 None of the 35 HIV‐infected women who were exposed to tenofovir had detectable levels 
of K65R or K70E—the key tenofovir‐related resistance mutations. 

 None of the women had thymidine analogue mutations (M41L, L210W, T215Y/F, D67N, 
K70R, and K219Q/E). Combinations of thymidine analogue mutations can confer resistance 
to antiretroviral drugs that work inside cells by mimicking thymidine, including drugs like 
tenofovir. 

 None of the women had mutations that confer resistance to the class of drugs known as 
nucleoside reverse transcriptase inhibitors (multi‐NRTI resistance). 

Social harms 
HIV infection is associated with stigma and discrimination because of misconceptions that the 
participants in an HIV trial may be infected with HIV or AIDS. In CAPRISA 004, each woman was 
informed of this potential risk during the informed consent process. Social harms were 
monitored throughout the conduct of CAPRISA 004. A “social harm” included any adverse social 
consequences—loss of employment, stigmatization, or physical abuse—to a participant because 
of her participation in the study. 

Twelve cases of social harms were reported in CAPRISA 004, and four participants withdrew 
from further participation in the study as a result of the social harm they experienced. All 
participants who experienced a social harm received counseling and support by study staff 
members; they were referred to social workers or psychologists if indicated. 

PARTICIPANT SAFETY AND HEPATITIS B VIRUS (HBV) 

The hepatitis B virus remains a major public health problem around the globe despite the 
availability of an effective vaccine against the virus. An HBV infection is associated with chronic 
liver disease and the risk of death from cirrhosis of the liver and liver cancer. The prevalence of 
HBV in South Africa is among the highest in the world, with more than eight percent of the 
population carrying the virus. This poses an enormous burden on the population and the 
healthcare system. 

Tenofovir, HIV, and HBV 
Tenofovir, in its oral (tablet) form, is approved for the treatment of HIV and Hepatitis B Virus 
(HBV) infections. Hepatitis B and HIV are transmitted in similar ways, through infected blood, 
body fluids, and sexual intercourse. Sexually active people who have not been vaccinated for 
HBV are at risk of acquiring HBV. The use of tenofovir for HIV prevention has some unique 
challenges because of the drug’s potential impact on HBV. The use of oral tenofovir can lead to 
suppression of HBV replication followed by a relapse of hepatitis symptoms (“flares”) when the 
drug is withdrawn. Patients with an active HBV infection (identified by the presence of the 
hepatitis B surface antigen in their blood) who use tenofovir should be closely monitored for 
these flares. We did not know whether the CAPRISA 004 participants who had an HBV infection 
would also experience these flares if they took the gel formulation of tenofovir, so these people 
were closely monitored during the study. 
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HBV status and the trial participants 
About one quarter of the 889 eligibly enrolled participants had a past HBV infection (as detected 
by HBV antibodies) and were immune to the disease. Thirty‐four participants were HBV positive 
at enrolment (19 were in the tenofovir group; 15 were in the placebo group). Twenty‐two 
participants acquired HBV during the study, 19 recovered (and developed antibodies) and 3 
were still active carriers when they exited the study. The remaining 592 participants had never 
contracted the virus, and they were susceptible to new infections. Because the CAPRISA 004 trial 
included participants who were already infected with hepatitis B, we had a unique opportunity 
to investigate the risks and benefits of tenofovir use among these participants. 

Safety monitoring of HBV 
Participants were monitored during the trial through clinical examinations and laboratory tests. 

(1) An HBV infection was detected by the presence of proteins from HBV, namely the Hepatitis B 
surface antigen (HBsAg) and Hepatitis B core antigen (HBcAg). 

(2) We also monitored the potential effects of tenofovir gel use on the levels of certain liver 
enzymes. The elevation of these liver enzymes indicates the occurrence of a clinical flare of 
hepatitis. 

(3) Participants who were HBV positive were monitored for the replication (growth) of HBV, by 
detecting levels of HBV DNA, and for resistance to tenofovir (in the tenofovir gel group). 

(4) Participants who experienced liver abnormalities were followed after the study was 
completed. 

Tenofovir gel and HBV prevention 
The study was not designed to address the question of whether tenofovir gel can prevent HBV 
infections. 

Tenofovir gel and liver function 
Tenofovir gel is safe to use in people with HBV. There was no increase in HBV‐associated hepatic 
flares. The liver function of the participants in the tenofovir gel and the placebo gel groups was 
similar, regardless of whether they tested positive for HBV. Among the 37 HBV carriers (20 in 
the tenofovir gel group and 17 in the placebo gel group) at the end of the study there were two 
cases of hepatic flares in each group. 

Tenofovir gel and HBV resistance 
CAPRISA scientists continue to explore whether any patients developed a strain of HBV that is 
resistant to tenofovir gel. However, we do not expect high levels of resistance because, 
compared to other drugs for HBV treatment (such as Lamivudine), tenofovir has a high barrier of 
resistance. Recent data from another study indicate that patients who took oral tenofovir did 
not develop any resistance after almost 3 years of follow up. Our results will help to show 
whether scientists need be concerned about the widespread use of tenofovir gel in populations 
with a high prevalence of HBV. 
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