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Abstract

The World Health Organization and UNAIDS
have supported circumcision as a preventive
for HIV infections in regions with high rates of
heterosexually transmitted HIV; however, the
circumcision solution has several fundamental
flaws that undermine its potential for success.
This article explores, in detail, the data on
which this recommendation is based, the diffi-
culty in translating results from high risk
adults in a research setting to the general pub-
lic, the impact of risk compensation, and how
circumcision compares to existing alterna-
tives. Based on our analysis it is concluded
that the circumcision solution is a wasteful
distraction that takes resources away from
more effective, less expensive, less invasive
alternatives. By diverting attention away from
more effective interventions, circumcision
programs will likely increase the number of
HIV infections.

Introduction

At the XVIII International AIDS conference
held in Vienna, there was a strong push to
gather funding to circumcise 38 million men
in sub-Saharan Africa within the next five
years. The belief is that male circumcision pro-
vides the best hope of decreasing the spread of
HIV infection there. We believe these efforts
are misguided.

Although the World Health Organization
(WHO) and UNAIDS have supported circumci-
sion as an HIV preventive in regions with high
rates of heterosexually transmitted HIV, the
circumcision solution has several fundamental
flaws that have been glossed over by its propo-
nents within these organizations. These pro-
ponents, who have been touting the “benefits”
of circumcision for decades, have developed
plans to circumcise Africa on behalf of WHO
and UNAIDS.! If their goal is to prevent the
spread of HIV in Africa, circumcision will only
serve to divert resources away from effective
measures.

In this paper, we will expose the lack of sci-
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entific evidence, biological plausibility, and
epidemiological evidence that provides the
foundation for the circumcision solution. We
will demonstrate how circumcision will likely
increase the number of heterosexually trans-
mitted HIV infections. Finally, we will discuss
how poorly circumcision compares with other
interventions.

Lack of scientific evidence

The results of three randomized clinical tri-
als (RCTs) are often presented as proof beyond
a reasonable doubt that male circumcision pre-
vents HIV infection.? After all, RCTs are the
gold standard of medical experimentation.
However, such accolades only apply to well-
designed, well-executed trials. The three RCTs
were neither.

The trials were nearly identical in their
methodology and in the number of men in
each arm of the trial who became infected. The
trials shared the same biases, which led to
nearly identical results. All had expectation
bias (both researcher and participant), selec-
tion bias, lead-time bias, attrition bias, dura-
tion bias, and early termination that favored
the treatment effect the investigators were
hoping for3 All three studies were overpow-
ered such that the biases alone could have pro-
vided a statistically significant difference.

The common hypothesis for these trials was
that male circumcision would decrease the
rate of heterosexually transmitted HIV infec-
tions. A basic assumption adopted by the
investigators was that all HIV infections result-
ed from heterosexual transmission, so no
effort was made to determine the source of the
infections discovered during the trial. There is
strong evidence that this assumption was not
valid.

In the South African trial, men who reported
at least one episode of unprotected sex
accounted for 2498 person-years and 46 HIV
infections during the trial. Among the remain-
ing men, who accounted for 2076 person-years,
23 become infected although they either had
no sexual contact or always used a condom.
These men, who had infection rate of 1.11/100
person-years (95%CI=0.74-1.67), presumably
became infected through non-sexual means.
The men at sexual risk of infection had an
infection rate of 1.84/100 person-years
(95%CI=1.38-2.46). It would be expected that
all men in the trial shared the same baseline
risk of non-sexual transmission and any addi-
tional risk could be attributed to sexual trans-
mission. The infections attributed to sexual
contact would be the difference between the
total rate and the non-sexually transmitted
rate (0.73/100 person-years). Consequently,
only 18 (0.0073 infections per person-year *
2498 person-years) of the 69 infections in the
South African trial can be attributed to sexual
transmission.*
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Similarly, in the Ugandan trial, men who
consistently used condoms had the same rate
of infection as those who never used condoms
(Consistent condom use: 1.03/100 person-
years; No condom use (.91/100 person-years;
RR=1.13, 95%CI=0.54-2.38, P=0.74). Men who
reported no sexual partners for the duration of
the trial accounted for 1252.1 patient-years
and 6 infections (0.48/100 persons-years,
95%CI=0.22-1.07). If this rate is subtracted
from the rate in sexually active men, at most
35 of the 67 infections in the Ugandan trial can
be attributed to sexual transmission.3

Finally, in the first three months of the
Kenyan trial, five men became HIV-positive
who reported no sexual activity in the period
before the seroconversion (0.73/100 person-
years, 95%CI=0.30-1.76). If this rate is sub-
tracted from the overall rate of infection in the
trial, at most 36 of the 69 infections in the
Ugandan trial can be attributed to sexual
transmission.’ Conservatively for the three tri-
als, 89 of the 205 infections (43.1%) were sex-
ually transmitted. Without knowing which
infections were sexually transmitted, it is
impossible to test the hypothesis of whether
circumcision reduces the rate of sexually
transmitted HIV. Basing policy on studies that
were unable to answer their own research
question is unwarranted.

Lack of biologic plausibility

How does cutting off the foreskin prevent
the transmission of HIV? This question
remains unanswered. Proponents of the cir-
cumcision solution have speculated that the
interior mucosa of the prepuce is thinner and
more prone to tearing, but mucosa of the inner
and outer prepuce have been shown to be of
the same thickness.” Proponents also specu-
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late that HIV is more likely to be transmitted
through the foreskin because it has a high
concentration of Langerhans cells, which they
believe are the entry point for HIV. Research
has shown that Langerhans cells are quite effi-
cient in repelling HIV and explains why the
transmission rate of HIV is one per 1000
unprotected coital acts.® The inner foreskin
secretes langerin, which Kills viruses.?
Langerhans cells also protect against other
sexually transmitted infections (STIs), which
may explain why circumcised men are at
greater risk for getting an STI (unpublished
data). In general, mucosal immunity provides
a stronger barrier to infection than the skin.
Finally, to support their plausibility argument,
circumcision proponents have identified the
sub-preputial space as a harbor for sexually
transmitted viruses. Meta-analyses assessing
the susceptibility to genital infections with
herpes simplex virus and human papilloma
virus have not shown an association with cir-
cumcision status.!®12 Unfortunately, these
speculations have been repeated so often in
the medical literature that many physicians
and public health officials consider them factu-
al. There is, however, no direct scientific evi-
dence to support the hypothesis that the fore-
skin is a predisposing factor for infection.

Lack of consistent epidemiological
evidence

If the RCTs are to be believed and circumci-
sion provides 50% to 60% protection from sexu-
ally transmitted HIV infection, then the impact
of circumcision should be readily apparent in
the general population. This is not the case. In
Africa, there are several countries where cir-
cumcised men are more likely to be HIV infect-
ed than intact men, including Malawi, Rwanda,
Cameroon, Ghana, Zimbabwe, Lesotho,
Swaziland, and Tanzania.l3’® Even in South
Africa, where one RCT was undertaken, 12.3%
of circumcised men were HIV-positive, while
12.0% of intact men were HIV-positive.6 If the
national survey data that are available from 19
countries are combined in a meta-analysis
(Table 1) the random-effects model summary
effect for the risk of a genitally intact man hav-
ing HIV is an odds ratio of 1.10 (95%CI=0.83-
1.46), indicating that on a general population
level, circumcision has no association with risk
of HIV infection. Among developed nations, the
United States has the highest rate of circumci-
sion and the highest rate of heterosexually
transmitted HIV.1” Within the United States,
blacks have the highest rate of circumcision!-
21 and the highest rate of heterosexually trans-
mitted HIV.22 Among English-speaking devel-
oped nations there is a significant positive
association between neonatal circumcision
rates and HIV prevalence (data currently under
submission, Scot Anderson). On a population
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level, circumcision has not been found to be an
effective measure and may be associated with
an increase in HIV risk.

Risk compensation

Risk compensation occurs when people
believe they have been provided additional pro-
tection (wearing safety belts) they will engage
in higher risk behavior (driving faster). As a
consequence of the increase in higher risk
behavior, the number of targeted events (traf-
fic fatalities) either remains unchanged or
increases.?*2* When modeling HIV infections
in San Francisco, Blower and McLean found
that if an HIV-vaccine offered 50% protection,
but reduced condom usage, or increased other
risky behaviors, it would likely result in higher
HIV infection rates.?!

Risk compensation will accompany the cir-
cumcision solution in Africa. Circumcision has
been promoted as a natural condom? and
African men have reported having undergone
circumcision in order not to have to continual-
ly use condoms. Such a message has been
adopted by public health researchers. A recent
South African study assessing determinants of
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demand for circumcision listed “It means that
men don’t have [to] use a condom” as a cir-
cumcision advantage in the materials they pre-
sented to the men they surveyed.26 If circumci-
sion results in lower condom use, the number
of HIV infections will increase.

African men, on average, have coitus once a
week,2” and use condoms in 48% of their sexu-
al encounters with women.5 Assume that 20%
of sexually active women are HIV-positive,
partners were contacted randomly, condoms
are 98% effective when used, the baseline cir-
cumcision rate is 5%, and circumcision
reduced the transmission rate of HIV infection
by 50%. Since the transmission rate of HIV
from females to males is one per 1000 unpro-
tected coital acts, the HIV infection rate in men
in this scenario would be 0.537 per 100 person-
years (which is far below the rate reported in
the three RCTs). If the circumcision rate
increases from 5% up to 75%, the infection
rate would decrease to 0.344 per 100 person-
years. If in the baseline scenario with a 5% cir-
cumcision rate condom use increased from
48% up to 67.9% of sexual encounters, the
infection rate would be 0.344 per 100 person-

Table 1. Meta-analysis of population survey results from 19 countries'>!¢ comparing
HIV prevalence based on circumcision status using fixed-effects and random-effects mod-
els on exact odds ratios and confidence intervals."

Burkina Faso, 2003 10 46 324 2685 1.80 0.80 3.66
Cambodia, 2005 39 0 6478 138 1.18 0.21 0
Cameroon, 2004 4 185 313 4113 0.28 0.08 0.77
Cote d’Ivoire, 2005 6 108 167 3742 1.24 0.44 2.86
Ethiopia, 2005 5 40 379 4380 1.44 0.44 3.69
Ghana, 2003 3 54 178 3810 1.19 0.24 3.72
Guinea, 2005 0 18 26 2532 3.87 e 23.58
Haiti, 2005 7 9 3994 234 0.50 0.25 1.15
India, 2005/2006 161 12 40184 5806 1.94 1.08 3.83
Kenya, 2003 54 74 21 2298 3.95 2.68 5.77
Lesotho, 200422005 161 223 885 728 0.59 0.47 0.75
Malawi, 2004 179 66 1727 434 0.68 0.50 0.94
Niger, 2006 0 23 14 2818 6.31 0 39.51
Rwanda, 2005 82 16 3826 402 0.54 0.31 0.9
Senegal, 2005 0 16 56 3108 247 0 14.81
South Africa, 2002 184 102 1485 814 0.99 0.26 1.28
Tanzania, 2003/2004 86 225 1443 3238 0.86 0.66 L1
Uganda, 2004/2005 309 69 5304 1789 1.51 1.15 2.00
Zimbabwe, 2005 43 99 4492 498 0.83 0.66 1.06
Total 2103 1385 71696 43567 0.92 0.86 0.99
Exact fixed effects 0.97 0.88 1.06

Exact random effects 1.10 0.83 1.46

Africa only

Exact fixed effects 0.96 0.87 1.06

Exact random effects 1.10 0.81 1.50

Cd, circumcised. Between study heterogeneity: all studies 2 (df=18) = 113.69, P<0.0001; Africa only 2 (df=15) = 107.22, P<0.0001.
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years. Consequently, the impact of a fifteen-
fold increase in the rate of circumcision could
be accomplished by a relative 41% increase in
the use of condoms.

The leap of faith

Interventions and medications that demon-
strate efficacy in a research setting are often
failures in a clinical setting. Circumcision will
provide another example of this. The results
from the RCTs are of questionable value, and it
is unknown how they will translate to the real
world. Numbers gathered from general popula-
tions are outside the 95% confidence intervals
generated by the RCTs.

Research results often fail to translate to
other settings because the research population
differs considerably from the targeted popula-
tion. For example, to save money in a trial of a
new antihypertensive medication, participants
with the highest blood pressure will be recruit-
ed for the trial, because it is easier to show
effectiveness in those with more severe dis-
ease. The new medication may do well with the
participants, but when the medication is
released for general use, it may not be benefi-
cial for those with mild hypertension, let alone
those who are normotensive.

The men attracted by a free circumcision to
enroll in the RCTs are not representative of the
general population. The RCT participants were
required to want to be circumcised. A faithful
monogamous man with a faithful spouse
would have little motivation to seek a free cir-
cumcision. This selection bias may have
resulted in enrollment of men more likely to
engage in high-risk behaviors. The free cir-
cumcision and financial inducements may
have added to the selection bias.

If the selection bias resulted in more men at
high risk of infection being in the trial, then
the results would apply only to men who
engage in high-risk behaviors. This would be
consistent with the observational studies find-
ing that the association between circumcision
status and HIV infection was present primarily
in studies of high-risk men.

Instead of targeting sexually active men at
high risk of HIV infection, the circumcision
solution proposes circumcising all males (of all
ages), which would be equivalent to recom-
mending the above antihypertensive medica-
tion to everyone regardless of their blood pres-
sure. In addition to the national survey data
(Table 1), observational studies of general pop-
ulations have for the most part failed to show
an association between circumcision status
and HIV infection.?830 There is no scientific
reason to believe that the RCT results would
necessarily apply to the general population. It
is quite likely that applying research results
from a high risk population to the general pop-
ulation will lead to failure. Using the scenario
above, if it is assumed that circumcision has
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only a 10% protective in the general population
then increasing the circumcision rate from
5% up to 75% would decrease the infection rate
from 0.548 to 0.509 per 100 person-years.
Increasing condom use from 48% up to 51.8%
would result in the same gains. So a fifteen-
fold increase in the circumcision rate would
have the same impact as a 3.8% absolute
increase in the use in condoms.

Attractive, less invasive, less expensive,
more effective alternatives

Before Africans address sexually transmit-
ted HIV, a concerted effort to eliminate the
iatrogenic spread of the virus is needed. As the
numbers from the RCTs indicate, most infec-
tions can be attributed to non-sexual transmis-
sion. While this indictment of the medical sys-
tem is unsettling, ignoring iatrogenic sources
of infection will only allow the African epidem-
ic to flourish.3!

When it comes to sexually transmitted HIV
infections, proponents of circumcision have
consistently failed to compare the effective-
ness and cost of circumcision to currently
available alternatives, which include condoms,
aggressive surveillance and treatment of STIs,
and antiretroviral therapy (ART).

ART is a secondary preventive measure.
When those infected with HIV are treated with
ART, the viral counts can decrease to where the
patient is no longer contagious. HIV-infected
patients on ART with no currently active STI no
longer need to use condoms to protect their
partners.® A recent model predicted that a
“test and treat” model in a sub-Saharan setting
could reduce the number of new HIV infections
by 55-73.2%,% making this approach attractive
in Africa, San Francisco, and Washington,
DC.3* This intervention directs prevention at
those most likely to benefit: those exposed to
the virus. With the circumcision solution, the
vast majority of men who are circumcised will
not benefit from the procedure (Figure 1).
Secondary prevention is a more efficient use of
resources and many HIV experts consider pri-
mary prevention extremely wasteful and inef-
fective.® The “test and treat” approach is effec-
tive regardless of whether the infection was
sexually or iatrogenically transmitted. Such an
approach would not be limited to ART, as the
use of other medications proven to decrease
viral counts, such as decitabine and gemc-
itabine, may also become available.33

Aggressive surveillance and treatment of
STIs has been shown to reduce the number of
HIV infections by 40%36 at a cost of $217.62 per
HIV-1 infection averted.’” This is more cost-
effective than models for circumcision, which
extrapolate the data collected from the 21 to 24
months of the RCTs to over 20 years, have pre-
dicted. These models, which incorporated
major assumptions of questionable validity,
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Figure 1. Cumulative HIV infections over
time using the combined data from three
randomized clinical trials with early cir-
cumcision represented with the solid line
and delayed circumcision (control group)
in the dashed line. Nearly all of the men in

the trial remained infection free.

presented circumcision as favorably as possi-
ble. In addition to being more cost-effective,
aggressive surveillance and treatment of STIs
have the advantage of treating and preventing
the spread of STIs and avoiding the damage
caused by removing the most sensitive portion
of penis.? Part of the success of STI treatment
research may be due to a reduction of iatro-
genically transmitted HIV, as the STIs were
treated in research facilities.

In studies of discordant couples, condoms
have been shown to be more than 99% effec-
tive in preventing infection.® Condoms, in a
public health setting, cost 2.5¢ each.4 A safe
circumcision performed under sterile condi-
tions in Africa using local anesthetic costs
approximately $75," so for the cost of an adult
circumcision, 3000 condoms, at 2.5¢ per con-
dom, can be purchased. The nearly complete
protection provided by condoms is a bargain
compared with circumcision. In the first hypo-
thetical scenario outlined above, the 0.193
infections per 100 person-years decrease in
HIV infection rate brought by circumcision
costs $52.50 per person. The cost per person of
the additional condoms (at 2.5¢ each) for one
year to achieve the same impact on the infec-
tion rate would total 25.87¢. To have the same
effect for one year, circumcision costs 202.9
times more than condoms. Proponents for cir-
cumcision would argue that circumcision is a
one-time expenditure, while condoms would
be an ongoing expense. Using the scenario
above with 3% discounting and assuming an
average of weekly sexual contact over 45 years,
the lifetime difference in the cost of condoms
would be $6.13 per person. With 5% discount-
ing the lifetime difference in cost would be
$4.83. If circumcision is only 10% effective,
with a 3% discount, the lifetime difference in
cost of condoms would be $1.25.

One complaint has been that the 2.5¢ con-
doms are not attractive, which may explain
why they are underused. Based on this analy-
sis, if a man is having sex weekly for 45 years,
an upgrade to condoms that cost ten times as
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much would be cost neutral (assuming a dis-
count rate of 3%). Of course, if sexual contact
was less frequent or a man was in a mutual
monogamous relationship, further condom
upgrades could be justified.

This is, however, a false comparison 15.
because, unlike circumcision, condoms can References
provide nearly complete protection.

Circumcision proponents believe that cir- 1
cumcision is the only proven effective preven-
tive tool for HIV infection and have argued that
condoms are ineffective.*2# Condoms would
be expected to be ineffective in regions where
the majority of infections are from non-sexual
transmission. Abstinence, be faithful, and con- 2.
doms (ABC) should remain the focus of pri-
mary prevention for sexually transmitted HIV,
but more resources need to be focused on the
non-sexually transmitted infections, which is a
much more efficient means of transmission.?!

How rational is it to tell men that they must
be circumcised to prevent HIV, but after cir- 3.
cumcision they still need to use a condom to be
protected from sexually transmitted HIV?
Condoms provide near complete protection, so 4.
why would additional protection be needed? It
is not hard to see that circumcision is either
inadequate (otherwise there would be no need
for the continued use of condoms) or redun-
dant (as condoms provide nearly complete pro- 5.
tection). The argument that men don’t want to
use condoms needs to be addressed with more
attractive condom options and further educa-
tion that sex without a condom and withouta 6.
foreskin is potentially fatal, while sex with a
condom and a foreskin is safe. No nuance is
needed. Offering less effective alternatives can
only lead to higher rates of infection. 7.

Rather than wasting resources on circumci-
sion, which is less effective, more expensive,
and more invasive, focusing on iatrogenic
sources and secondary prevention should be 8.
the priority, since it provides the most impact
for the resources expended. The second tier
would be primary prevention that focuses on 9.
the ABCs.
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