!

| Core Mes

an J. Morris and Xavier Castellsag

> Male circumcision affords substantial protec-
tion against genital ulcer disease (GUD), human
immunodeficiency virus (HIV), high-risk types
of human papillomavirus (HPV), herpes simplex
virus type 2 (HSV-2), Treporiema pallidum (syph-
ilis), Haemophilus ducreyi (chancroid), Tricho-
monas vaginalis, and Candida albicans (thrush).

> Itofferslittle or no protection against Neisseria
gonorrhea, Chlamydia trachomatis, and non-
specific urethritis.

> In the female sexual partner, circumcision of
the male partner is associated with greatly
reduced HPV, chlamydia, HSV-2, Trichomo-
nas, and bacterial vaginosis.

> At the population level, increased rate of male
circumcision should reduce heterosexually
acquired HIV/AIDS, as well as genital HPV,
penile and cervical cancer, prostate cancer,
genital herpes, infertility in each sex, pelvic
inflammatory disease, and ectopic pregnancy.

> Male circumcision is an important component

of strategies to reduce the global burden of

many STIs.
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' 54.1 Introduction

This chapter describes the effect of male circumcision
on incidence of various sexually transmitted infections
(STIs). Protection against STIs is just one of the many
benefits that circumcision confers [1, 2].

54,2 Ulcerative and Nonulcerative STls
Other Than HPV and HIV

The first medical link between circumcision and pro-
tection against STIs concerned syphilis in 1855 [3].
This was confirmed in 1891, when protection against
genital herpes (HSV-2) and urethritis was also noted
[4]. Subsequent reports showed protection against
syphilis and chancroid, but for nonulcerative STIs and
HSV-2, both protection (1.3- to 3-fold) or no protec-
tion have been reported [5-18].

The reports of protection against nonulcerative STIs
tend to be in earlier studies and those in developing
nations, whereas more recent studies have tended to
show little or no difference. However, it is important to
note that some of these data are based.on studies of
men attending STI clinics. Such data should be viewed
with caution, since any protective effect afforded by
circumcision against a particular STI will mean lower
presentation of circumcised men to a STI clinic. For
this reason, reports in the literature that involve STI
clinic attendees are likely to be biased away from
detection of association with lack of circumcision.
Studies involving general populations are therefore
more likely to yield reliable data.

A review in 1998 of 11 studies [19] noted only 2 of
6 studies that showed an association of HSV-2 with
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lack of circumcision [15, 17]. For gonorrhea, it was 5
of 7 [16, 20] and with chlamydial, nongonococcal, or
other types of urethritis, 2 of 8 [6, 9, 16].

A meta-analysis of ulcerative STIs examined 26
research articles (from the United States, United King-
dom, Australia, Africa, India, and Peru) and found cir-
cumcision protected against chancroid and syphilis, but
for HSV-2, it was only 12% lower [21] (Table 54.1).

Consistent with this, a study by the US Centers for
Disease Control and Prevention found 12% lower
HSV-2 seroprevalence (13.7% vs. 11.6%) in circum-
cised men [22]. HSV-2 infection per sex act was 0.013
in uncircumcised men, compared with 0.0074 in cir-
cumcised men (RR 0.56; P = 0.005) [23]. Two small
longitudinal-studies of STIs common in New Zealand

. produced conflicting results. One found a 3.2-fold

higher rate of STIs, including 2.5 times more chla-
mydia, to age 25 in the uncircumcised men [24]. The
other saw no difference [25]. This included similar
HSV-2 seroprevalence [7].

In two randomized controlled trials (RCTs), lower

"HSV-2 Seroprevalence was seen in the men who had

been circumcised. HSV-2 was 45% lower in the trial in

" Orange Farm, South Africa [26], and was 30% lower in

the trial in Rakai, Uganda [27]. Interestingly, although
HSV-2 seroincidence has been found not to differ
between circumcised and uncircumcised men [7, 28],
the incidence of genital ulcer disease (GUD), including
herpetic lesions, has been reported to be twice as high
in uncircumcised men [29]. This might suggest that cir-
cumcision reduces the recurrence of genital lesions
arising from HSV-2 infection. Such a possibility is sup-

-ported by a small Indian study that found recurrence to

be 20 times lower in men who underwent circumcision

" compared to men who remained uncircumcised, and

interval between bouts was longer in the circumcised
men [30]. A study of Black heterosexual 18-25-year-old

Table 54.1 Meta-analysis, showing protection by circumcision
against ulcerative STIs

*When circumcision was done prior to first sexual intercourse
*Individual study RR, since meta-analysis was not possible

men attending an STI clinic in the United States found
that, although HSV-2 did not differ, the seroprevalence
of HSV-1 was 2.8 times higher in those who were not
circumcised [28]. '

The data emanating from Rakai, Uganda, was from
two RCTs in that locality. One of these (RCT-2)
involved men with a higher sexual-risk profile. An ini-
tial report, focused primarily on HIV prevention, found
that circumcision afforded 48% protection against
GUD [31]. In a subsequent report, GUD was 39%
lower in circumcised men in RCT-2 but did not differ
in RCT-1 [32]. Later, GUD was found to be present in
1.9% of uncircumcised men and 0.8% of those who
had undergone circumcision, and period prevalence
of GUD was reported as being 46% lower in the cir-
cumcised [33]. Circumcision was associated with a
reduction in GUD of 49% in those who were HSV-2
seronegative. No difference in syphilis seroprevalence
was found [32], but only 2% of men were infected
with this STI. Although it was suggested at the time
that the RCT might have been insufficiently powered
to reach a valid conclusion [34], positive syphilis
serology was, however, found in 7% of men in each
group in a later report, which also tested for 7. pallidum
DNA and found positive results for this organism in
7/56 swabs from genital ulcers in uncircumcised men,
but none of the ulcers in 25 circumcised men [33]. In
this report, HSV-2 seroprevalence was 27% and 28%
in each respective group, and in men with genital
ulcers, HSV-2 DNA was found in 48% and 39% of
swabs (P = 0.62) [33]. None of the ulcers in either
group contained DNA for Haemophilus ducreyi or
HSV-1. A large proportion of those whose test was
STI negative had a non-STI as a cause of the ulcer-
ation. It was suggested that most of the ulcers were a
result of infection by non-STI pathogens of tears in the
foreskin and its attached frenulum, pointing out that
tearing occurs commonly in uncircumcised men dur-

- ing intercourse [33].

Incident syphilis was 2.9 times lower in a study in
Sydney, Australia, of circumcised, as opposed to uncir-
cumcised, men who had sex with men (MSM), and

- was ten times lower in those who only engaged in

insertive anal intercourse [35]. Similarly, a study of
MSM in Seattle, USA, found syphilis to be twofold
lower in those who were circumcised and was com-
pletely absent from the 11% who said they were
insertive-only [36]. In the US study, seroprevalence of
HSV-2 was 34% lower, although in this and the
Australian study, the differences in HSV-2 and HS V-1
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seroprevalence as a function of circumcision status
were not statistically significant. _

A meta-analysis by Van Howe that reported higher
sexually acquired urethritis in circumcised men [37]
has been shown to be erroneous, since, astonishingly,
much of the data he used bore little resemblance to that
in the source publications cited, leading to a published
critique [38] and an erratum by the journal that effec-
tively invalidates his conclusions {39].

For nonspecific urethritis (NSU), a meta-analysis of
the 10 studies sourced in Van Howe’s report shows that
NSU was in fact slightly but not significantly lower
(not higher) in circumcised men: summary OR = 0.92
(95% CI-0.64-1.3) [38].

Similar findings were obtained in the RCT in South
Africa, the prevalence of gonorrhea being lower in cir-
cumcised men but not significantly so: adjusted odds
ratio (AOR) = 0.91 [40]. In this trial, Chlamydia

The uncircumcised penis is vulnerable to infection

Erect

Flaccid

~ HiVentry

Prepuce retracts
along shaft, so
exposing inner
lining to infected

secretions during

intercourse

trachomatis was 42% lower, and 7. vaginalis was 46%
lower, the latter showing a statistically significant 51%
reduction in an as-treated analysis, with AOR being
0.47 [41]. An RCT in Kenya, however, observed simi-
lar prevalence of N. gonorrhea, C. trachomatis, and
T. vaginalis in circumcised and uncircumcised men [42].

In an Australian survey, circumcised men had less
penile candidiasis (OR 0.40) [43], where yeast infec-
tion can follow female sexual contact.

Why does the prepuce increase risk? The warm
moist environment under the prepuce favors bacterial
replication. It traps microorganisms in a pool of
smegma, so facilitating transmission. The inner prepu-
tial lining, being mucosal, is delicate, so it and the
frenulum can tear during intercourse (Fig. 54.1). The
prepuce presents a larger area for infection. As such, it
is more prone to Chancroid, although syphilis and
HSV-2 infect the genitalia more widely.

Flaccid

(Cross-section)

Ascending infection
up urethra

Outer lining of prepuce.
is impermeable, just as
shaft and glans

HIV entry

Preputial sac:

° Traps and transmits
infectious innoculum

° Moist and warm:
bacterial growth
in pool of smegma

Inner lining of prepuce:

° Mucosal

* HIV target cells

* Lack of keratin

= Thin, easily torn

» Easily infected

 Extra surface area for infection

Fig. 54.1 Aspects of the uncircumcised penis that increase its risk for infection during and after intercourse
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54,3 HPV and Penile Cancer

54.3.1 Incidence

Lifetime penile cancer risk in an uncircumcised man is

1 in 600-900 (US and Danish data) [44], whereas in
circumcised men, it is only 1 in 50,000-12,000,000
[45, 46]. Of the 50,000 penile cancer cases in the
United States from 1930 to 1990 (10,000 being fatal),
only 10 were in circumcised men [47], and these had
been circumcised later in life. Thus, neonatal circum-
cision virtually abolishes the risk [48]. In five major
series in the United States, starting in 1932 [49], not
one man with invasive penile cancer had been circum-
cised neonatally [50]. Two other US studies found it
was 22 times higher [51-53].

The overall annual incidence of malignant penile
cancer (mostly squamous cell carcinoma) in the United
States from 1973:to 2002 was 0.69/100,000 [54]. For
1993-2002, it was 0.58/100,000 overall, but was
1.01/100,000 in Hispanics (lower circumcision) com-
pared with 0.51/100,000 in other Whites (higher cir-
cumcision) [54]. In the United States, the difference in
rate according to race has been attributed to differences
in circumcision prevalence [55]. The total lifetime cost
of new HPV16 and -18 related cases-of penile cancer
in the United States in 2003 (25% of total cases) has
been estimated as US$ 4.4 million:[56].

When circumcision is performed later in life, protec-
tion is not as great [57], particularly if “vigorous” ritual
circumcision is involved [58]. For carcinoma in situ
(rarely fatal), the protective effect is lower [50, 52, 53].

Penile cancer is seen as an “emerging problem” in

which “public health measures, such as prophylactic use.

of circumcision, have proven successful” [59], and “cir-

-cumcision should be performed in childhood [as a] pro-

phylactic [to penile cancer]” [60]. The rising incidence
of penile cancer has, moreover, been linked to decreases
in neonatal circumcision in certain countries [61, 62].
In underdeveloped countries, penile cancer inci-
dence is much higher: three to ten cases per 100,000
per year [44]. Where circumcision is uncommon, it can
represent 10-22% of all male cancers [63-65]. In
Uganda, it is the most common malignancy in males,
leading to calls for greater circumcision [66]. The low
rate. in ‘Nigeria where men are circumcised contrasts

‘with high rates in Uganda [67] and other noncircumcis-
- ing locations such as Puerto Rico and Brazil [68, 69].

In Israel, where almost all maleé are circumcised,
the rate of penile cancer is only 0.1/100,000 [67].

54.3.2 Cqusef

High-risk HPVs have been implicated in cancer of the
penis. High-risk (oncogenic) HPVs are less common
in circumcised men [70-77]. A large, multination
study in 2002 involving Spain, Thailand, the Philippines,
Columbia, and Brazil found HPV in 19.6% of 847
uncircumcised men, but only 5.5% of 292 circumcised
men (AOR = 0.37) [71]. A meta-analysis in 2009 of
data from 14 studies (5 United States, 2 Mexican, 2
Australian, and one each from England, Denmark,
South Korea, Kenya, and a multinational study referred
to above, and involving 5,880 circumcised and 4,257
uncircumcised men) found that the protective effect
had an OR of 0.52 (95% CI = 0.33-0.82) [78]
(Fig. 54.2).- Low-risk HPV types that manifest as visi-
ble warts tend to occur more commonly on the shaft of
the penis, a site of infection unlikely to be affected by
circumcision, and the meta-analysis found that cir-
cumcision afforded only a slight reduction in these
(OR 0.89; 95% CI 0.59-1.33) [78]. An earlier meta-
analysis by Van Howe [79] has been criticized severely
[80] and should be disregarded.

The protection afforded by circumcision against
HPYV is supported by two RCTs (reviewed in: [81]). In
Uganda, among men aged 15-49 years, one can see a
decrease in prevalence of high-risk HPV on swabs
from the coronal sulcus from a prevalence of 38% at
enrolment down to 18% at 24 months after having been
circumcised, compared with a decrease from 37% to
28% in the men who remained uncircumcised, indicat-
inga35% efficacy of the circumcision [32]. Circumcised
men were, moreover,,65% less likely to be infected by
multiple high-risk HPV types. In the other RCT, in
South Africa involving men aged 18-24 years, high-
risk HPV in urethral swabs was 16% in urethral swabs
21 months after circumcision, compared with 25% in
the men who were not randomized to the circumcision
arm of the trial, pointing to a 35% efficacy [40]. It was
further found that circumcision reduced the incidence
of new high-risk HPV infection by 42% [81]. Protection
against nonhigh-risk types was 34% [32].

The distribution of HPV types on the penis appears
to be important, with much higher prevalence of
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Circumcision
No Yes
HPV+/total HPV+/total OR (85% CI)
Baldwin et al.(2004) —— 46/112 46/232 0.34 (0.20-0.57)
Castellsagué et al.(2002) ———e—— 166/847 16/292 0.37 (0.16-0.85)
Lajous et al.(2005) —F— 365/830 28/95 0.48 (0.30-0.77)
Shin et al.(2004) 3/43 29/325 1.80 (0.40-8.20)
Svare et al.(2002) — 85!1 74 4/24 0.20 (0.06-0.60)
Weaver et al.(2004) i —— 18/51 78/229 0.95 (0.50-1.79)
Fig.54.2 Meta-analysis of [AII studies combined <> 683/2,057 201/1,197  0.49 (0.31-—0.77)]
studies exploring the
association between being ' o i ' '
. . ) . 0.01 0.05 0.10 0.50 1.00 5.00 10.00
circumcised and penile HPV
(Adapted from data in [78, 80]) 0Odds ratio

high- risk types with proximity to the tip of the penis.
In one study, the distribution was 28% prepuce, 24%
shaft, 17% scrotum, 16% glans, and 6% urine [32]. In
another, involving uncircumcised men, high-risk HPV -
was 31% on the glans/coronal sulcus and 12% on the
shaft [83]. The HIM study, involving men in the United
States, Mexico, and Brazil, found both high-risk (OR
0.70) and low-risk (OR 0.63) HPV types to be lower in
circumcised men [84], HPV prevalence ranging from
41% on the shaft to 4.7% in semen [85]. In this study,
the strength of the association between circumcision
and reduced HPV decreased with distance from the
prepuce/urethra, AOR being 0.17 for the urethra, 0.44
for the glans/corona, 0.53 for the shaft, and no differ-
ence for scrotum, perianal area, anal canal, and semen
[85]. A study in Hawaii found HPV infection of the
glans/coronal sulcus was much higher in uncircum-
cised men (46% vs. 29%) [72].

Despite similar HPV seroprevalence [86], circum-
cised men clear penile oncogenic HPV infections six
times faster than uncircumcised men [87]. This would
further explain their lower risk of penile cancer, and of
cervical cancer in their female partner(s). Indeed, in a
study of healthy Mexican military men, OR for persis--
tent HPV infection was ten times higher in those who
were not circumcised [74].

High-risk HPVs are not easily seen and most
infections are subclinical. Prevalence is higher in
uncircumcised men with balanoposthitis [73]. Easily

seen genital warts, however, are caused by low-risk
HPV types [88]. The low-risk HPVs that cause these
more commonly infect the shaft, as well as the penis
generally, so, not surprisingly, circumcision has been
reported to have less of a protective effect against low-
risk types (OR 0.89; 95% CI = 0.59-1.33) [78]. RCT
data showed protection against nonhigh-risk HPV of
34% (RR 0.65; 95% CI 0.49-0.91; P = 0.01).

Most (93%) men whose female partner had
squamous intraepithelial lesions (SIL) had penile intra-
epithelial neoplasia (PIN) [89], consistent with the
sexually transmission of HPV. Oncogenic HPV was
found in 75% of patients with PIN grade I, 93% with
PIN grade II, and 100% of PIN grade III (one step
short of penile cancer), and PIN was more common in
the uncircumeised [89]. Condom use may lower HPV
infection [70].

Phimosis is associated strongly with invasive penile
carcinoma (adjusted OR 16) [57] and 11 [90]), and
phimosis is seen in 45-85% of patients [57, 91]. A
notable feature is dysplastic changes in skin of the
preputial sac [92]. The length of the prepuce is proba-
bly not a factor, however [93].

Smegma under the prepuce may be carcinogenic [94—
97]. It causes chronic inflammation and recurrent infec-
tions leading to preputial adhesions and phimosis [57,
92]. Male horses produce large amounts of smegma and
have a high penile cancer incidence (23% of cancers)
[98]. Geldings do not get erections that would normally
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help eliminate smegma and have ten times more penile-

cancer than stallions [98]. A study in Sweden found that
despite affected men reporting a history of smegma,
smegma was not, however, associated with invasive
squamous cell carcinoma or carcinoma in situ [99].

Chronic-relapsing balanitis of bacterial, mycotic, or
viral origin may increase risk of invasive penile cancer
[100, 101]. It occurred in 45% of penile cancer patients,
but only 8% of controls [52, 91]. Penile lichen sclero-
sis (balanitis xerotica obliterans [BXO]), an inflamma-
tory disorder that can lead to meatal stenosis or
phimosis, is associated with penile carcinoma
(reviewed in [59]). Incidence in such patients is 28%
[102]. Of these, 77%- had squamous cell carcinoma
and 23% carcinoma in situ. The rate of HPV infection
is 2.6 times higher in BXO [103]. Although oncogenic
HPVs were seen in 17% of BXO cases cf. 9% of con-
trols, lichen sclerosis was considered a preneoplastic
condition unrelated to HPV infection (reviewed in
[591). Recurrent HSV-2 balanitis may be cocarcino-
genic [104, 105].

Of all factors, lack of circumcision is the primary
prerequisite for penile cancer [50, 90, 106]. There is,
moreover, no evidence that improved penile hygiene
reduces penile cancer risk in an uncircumcised man
(19, 57]. Circumcision in early childhood, by eliminat-
ing phimosis, helps prevent penile cancer [90].
Furthermore, the cause can be sexual transmission of
oncogenic HPV in young men or, in older men, a mode
unrelated to HPV (reviewed in [59]).

In view of the low 5-year survival [107, 108], and
adverse physical, emotional, and psychosexual conse-
quences [109], it is surprising that “despite overwhelm-
ing evidence from urological surgeons that neoplasm
of the penis is a lethal disease that can be prevented by
removal of the prepuce, some physicians continue to
argue against routine newborn circumcision in a highly
emotional and aggressive fashion” [61].

54.4 Prostate Cancer

Risk of prostate cancer correlates with a history of STIs
[110-119]. If there is a role for a STI, the nature of this
is unclear. There is no consistent evidence for HPV
being involved, however. Human polyoma virus BKV
[120] or xenotropic murine leukemia virus-related

virus (XMVR) {121] could play a role. The common
STI T. vaginalis has been implicated, especially for
risk of extraprostatic prostate cancer (OR 2.2) and ¢lin-
ically relevant, potentially lethal prostate cancer (OR

- 2.7) [122]. Prostate cancer incidence is 1.6- to 2-fold

higher in uncircumcised men [118, 123-125] and is
low among Jews [126]. However, more research is
needed to confirm the link with lack of circumcision,
but if true, would account for 24-40% (45-67,000)
extra prostate cancer cases in the United States (where
40% of 70-year-olds are not circumcised), and US$0.8—
1.6B in extra costs for treatment and terminal care each
year [127].

54,5 HPV and Cervical Cancer

There is now overwhelming evidence for a link
between lack of male circumcision and increased risk
of cervical cancer (see reviews [1, 2]). UNAIDS and
IARC data from 117 developing countries noted a cer-
vical cancer incidence of 35/100,000 women/year in
51 countries with a low (<20%) circumcision preva-
lence, but 20/100,000 women/year in 52 countries with
a high (>80%), circumcision prevalence (P < 0.001)
[128]. Of all factors, the strongest association was with ‘
lack of male circumcision.

In 2002, a large, well-designed study of 1,913 cou-
ples in five global locations in Europe, Asia, and

~ South America found monogamous women whose

male partner was “high-risk” (i.e., had had six or
more sexual partners as well as early sexual debut)
were 5.6 times more likely to have cervical cancer if
the partner was uncircumcised (adjusted OR 0.42)
[71]. Circumcision was also protective in women
whose partner had an intermediate sexual behavior
risk index (OR 0.50). Genital HPV types are highly
infectious, meaning any skin-to-skin contact, such as
during foreplay, could lead to infection. This study
found no significant difference in HPV infection
between condom users (OR 0.83) and nonusers (OR
0.67). The higher HPV infection in uncircumcised
men could be because the more delicate, easily
infécted, mucosal lining of the prepuce, when retracted
during intercourse, becomes wholly exposed to vagi-
nal secretions of an infected woman (Fig. 54.1).
Women with cervical cancer are, not surprisingly.
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more" likely to have partners with PIN [129], this
being 93% in one study [§9].

HPV. can be transmitted to the mouth during oral

sex and is an independent risk factor for some oral
cancers [130]. In the past decade, breast tumors have
also been found to contain high-risk HPVs [131, 132].
These were the same type(s) as present in the cervix of
each patient [133, 134], so supporting a STI contribu-
tion to at least some breast cancers [135]. Consistent
with this, women with HPV-positive breast can-
cer were significantly younger than those with HPV-
‘negative breast cancer [136]. HPV-associated
koilocytes have, moreover, been found in breast skin
and lobules from normal and ductal carcinoma in situ
and invasive ductal carcinoma [137, 138]. HPV can,
moreover, be found in the bloodstream of cervical can-
cer patients [139] as well as male blood donors,
attached to blood cells [140]. A viral etiology might
include mouse mammary tumor virus (MMTYV) and
'Epst‘ein-Barr virus (EBV) [131]. A role for uncircum-
cised male partner(s) in sexual transmission of an STI
responsible for mouth-or breast cancer will require
further research. -

A vaccine against the two types of HPV seen in

approx. 70% of cervical cancers is starting to be used
in countries that can afford it. It offers only limited
protection against the numerous other high-risk HPV
types [141], is best given before commencement of
sexual activity, was approved for girls only, and
uptake has not been universal. A randomized, placebo-
controlled, double-blind trial involving 5,455 women
aged 16-24 found, however, that vaccination (with
Gardasil) reduced the rate of cervical lesions by only
20% over the 3 years of the study [142]. In one analy-
sis,- HPV vaccination was found to not be cost effec-
tive, even under favorable assumptions for vaccination
programs [143]. A review of cost-effectiveness stud-
ies by others, however, suggested that vaccination of
girls against HPV might be cost effective [144]. For
uptake of 80% in 12-year-old girls, the HPV vaccine
could reduce cervical cancer by 38-82% after 60
years of an ongoing vaccination program should vac-
cine protection last 20 years [145]. Vaccination of
boys, however, was not cost effective [144, 145].
Male circumcision thus offers a valuable adjunct to
the vaccine. Male circumcision also offers protection
against acquisition of several other common STIs by
women.

54,6 Other STls in Female Partners

54,6.1 HSV-2 in Women

History of sexual intercourse (ever) with an uncircum-
cised man increased risk of HSV-2 infection (OR 2.2;
95% CI 1.4-3.6, after multivariate logistic regression
analysis) in 1,207 Pittsburgh women aged 18-30 years
(HSV-2 seroprevalence 25%) [146]. A RCT saw two-

fold higher HSV-2 infection over 12 months in 800

wives of uncircumcised men [147]. These women also
had higher symptomatic GUD (increased 30%).
However, a study in Africa showed no difference,
although most represented reactivation of existing
HSV-2 in this high prevalence setting [148]. Overall, it
would seem that circumcision could help counter the
worldwide epidemic of HSV-2.

54.6.2 Chlamydia in Women

A 5.6-fold higher seropositivity for Chlamydia tracho-
matis has been noted in women with an uncircumcised
partner [149]. This study involved 305.couples in five
countries. The finding also applied to women who had
only ever had one sexual partner. C. pneumoniae,
which is not transmitted sexually, did not differ. In
uncircumcised men, infected cervicovaginal secretions
may be trapped under the prepuce for longer, so
increasing risk of penile urethral infection and trans-
mission to the vagina during sex [149]. An African
study was, however, negative [150].

54.6.3 Bacterial Vaginosis and
Trichomonas in Women

Bacterial vaginosis (BV) is associated with a range of -

adverse health outcomes, including premature labor,
postpartum endometriosis, pelvic- inflammatory dis-
ease, and increased risk of STIs. A study in Pittsburgh,
where incidence was 36 cases/100 woman-years,
found that women who had had an uncircumcised male
partner(s) in the preceding 4 months were 1.9 times
more likely to have BV [151]. In a large RCT,

3
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satisfies six of Hill’s nine criteria of causality (strength
of association, consistency, temporality, biological
plausibility, coherence, and experiment) [179]. After
considering all factors, lack of circumcision has
emerged as the major driving force behind the AIDS
epidemic [180].

In a meta-regression analysis of 27 studies, lack
~ of cifcumcision in susceptible men was associated
with an infectivity difference versus circumcised
men of 8.1 transmissions per 1,000 exposures (range
0.4-16) [181]. Infectivity was, moreover, only
weakly associated with geographical region (Africa
versus United States/BEurope) [181]. In high-risk
contexts, such as when the male is uncircumcised,
heterosexual infectivity can exceed 0.1, i.e., one
transmission per ten contacts, which exceeds by two
orders of magnitude the value of 0.001 that is cited
commonly [181]. This was later extended to a meta-
analysis of 43 publications based on 25 different
study populations [182]. It showed female-to-male
infectivity, during the asymptomatic phase, of 0.04%
per sex act for high income countries and 0.38% for
low income countries.

54.7.2.1 United States

DNA sequencing of archival specimens suggested that
HIV moved out of Africa to Haiti around 1966 and
from there migrated to the United States around 1969,
circulating cryptically in the latter for approx. 12 years
before AIDS was first recognized in 1981 [183].

A report in 1993 of heterosexual men attending a
STI clinic in New York City found HIV to be 2.1% in
405 who were uncircumcised, but only 0.6% in 308
who were circumcised (risk ratio = 4.1) [184].

Heterosexual contact accounted for 15% of HIV
infections men in the United States in 2005, this route
having grown by 42% over the years [185]. High-risk
heterosexual contact accounted for 31-33% of HIV/
AIDS cases diagnosed in 2006 [186, 187]. Men com-
prised 36% and women 64% of heterosexually acquired
infections in 2007 [186]. In 2009, it was reported that,
among African American men in Baltimore with
known heterosexual exposure to infected partner(s),
HIV was 51% lower in those who were circumcised
[188]. The various findings have led to calls for greater
circumcision in the United States [189].

54.7.2.2 United Kingdom, Europe, Russia,
and Central Asia

The low circumcision rate in these regions has been
accompanied by a rise in- heterosexual transmission,
provoking calls in the United Kingdom for a change in
circumcision guidelines [190]. The proportion of
infections due to female to male transmission in Europe
is much higher than in the United States, consistent’
with the influence of the much lower rate of circumci-
sion in Europe [191-193].

54,7.2.3 Asia

Adult HIV incidence in countries with high circumci-
sion rates (Philippines, Bangladesh, and Indonesia) is
0.03-0.06%, compared with 1.8-2.4% for those with
low circumcision rates (Thailand, India, and Cambodia)
[192], being 3-6% in Thai military conscripts [194].
A prospective study in India of 2,298 men initially not
infected saw a 6.7-fold higher HIV infection in the
uncircumcised (adjusted RR 0.14) [195]. Another
study found HIV incidence in Muslim men (circum-
cised) was 1% compared with 4.4% in Hindu men
(uncircumcised) (OR 0.42), despite Muslim men hav-
ing more sex partners and visits to commercial sex
workers [196]. This finding was not influenced by con-
current infection with other STIs. A later study of
4,800 men noted 2.5 times higher HIV infection in
those who were uncircumcised, with circumcision
stated as being the factor having the highest impact on
reducing HIV rate [197]. In another Indian study, of
1,925 men, HIV prevalence was 1.1% in the 90% who
were uncircumcised but zero in the circumcised [198].
The clear benefits of circumcision have led to calls in
India for physicians to inform patients in the interests
of ethical responsibility [199]. Similarly, in China,
there has been a call to establish surgical standards and
training protocols for the promotion of circumcision
for STI reduction [200].

54,7.2.4 South America

In Rio de Janeiro 13% of 799 men aged <30 years were
circumcised, and HIV prevalence in these was 70%
lower than in those who were not circumcised [201].
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circumcision of the male partner reduced the risk of
any BV in their wives by 40% and severe BV by 61%
[152]. T. vaginalis (TV) was reduced by 48% [152].
This contrasts with a-prospective study that found no
difference in trichomonal, chlamydial, or gonococcal
infection in women in two African countries and
Thailand [150].

54.7 Sexually Transmitted HIV

54,7.1 How the Prepuce Increases

Infection Risk

Vaginal intercourse accounts for more than 80% [153]
of the 30 million HIV infections in men worldwide
[73]. A link with lack of circumcision was first pro-
posed in 1986 [154] and now at least 50 epidemiologi-
cal studies have confirmed higher HIV in heterosexual
men who are uncircumcised [155-158].

During an erection, the prepuce is pulled half-way
up the shaft of the penis (Fig. 54.1), so causing its
thin keratin lining to become even thinner [159] and
exposing its inner surface to vaginal secretions dur-
ing intercourse [160]. These become trapped physi-

cally in the preputial sac, which provides a hospitable

environment for pathogenic organisms in a pool of

- smegma [161]. The prepuce’s high surface area, risk

of tearing during intercourse, and inflammation (bal-
anitis) were also invoked. Unlike the inner prepuce,
the glans of each type of penis has a similar amount
of protective keratin [160, 162]. Infected cells in
vaginal fluids or semen can adbere to mucosal sur-
faces and migrate through lesions [163]. Preputial
wetness, an indicator of poor hygiene, conveys a
40% increase in infection risk, possibly because viri-
ons attach for longer, healing after trauma is lower,
and microulcerations caused by balanitis are more
common [164]. Penile wetness is more common in
men with a long prepuce [165]. Lesions, created by
GUD (more common in the uncircumcised) also
facilitate HIV entry [166].

HIV, applied to fresh preputial tissue in vitro, was
taken up rapidly by the inner lining but not by the outer
epithelium [167]. Simian immunodeficiency virus
does the same to infect monkeys [168]. Surprisingly,

however, in one study, glans, prepuce, meatus, and
urethra in explant culture were reported to be equally
susceptible to HIV infection [169]. )

The mucosal inner prepuce is rich in immune-
system cells [167]. The urethra, although mucosal,
lacks these, and it is not considered a site of HIV infec-
tion. Interestingly, circumcised men with high sexual
activity have lower HIV, leading to a suggestion that
repeated contact of the urethral meatus (that contains a
small number of HIV receptors) [159] with subinfec-
tious inoculums might induce an immune response
[170]. The small area exposed would lessen the likeli-
hood of the immune system being overwhelmed, as
compared with the prepuce [170]. Mucosal alloimmu-
nization may indeed protect against HIV [171].

Immune system cells in the inner lining of the pre-
puce act as a “Trojan horse” in uptake of HIV, which
binds to receptors CDla, CD4, CCRS, CXCR4,
HLA-DR, and DC-SIGN, particularly on Langerhans
cells, which are closer to the surface [172] and send
dendritic projections up between keratinocytes [159].

Langerhans cells contain Langerin, which helps inter-
nalize and transport HIV to regional lymph nodes [173].
Direct HIV infection of T cells'is at least as important,
however [174, 175]. Success in establishing a systemic
infection might, nevertheless, depend on early interaction
of HIV with Langerhans cells [174]. At low viral loads
Langerin is able to clear HIV, shunting it to intracellular
granules for degradation, but this mechanism becomes
overwhelmed at higher viral loads {176, 177].

Finally, larger foreskin surface area is associated
with higher HIV prevalence [178].

54.7.2 Epidemiological Research ~
Heterosexual

In developing countries other than in Sub-Saharan
Africa, adult HIV prevalence in 2004 was 0.76% for
11 with low (<20%) .and 0.09% for 17 with high
(>80%) rates of circumcision [128] - i.e., was eight-
fold higher where circumcision was less common. In
Sub-Saharan African countries, these figures were
16% for 8 countries with low and 3% for 22 with high
circumcision rates [128], independent of Muslim and
Christian religion. The current data implicating male
circumcision in the prevention of HIV infection
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satisfies six of Hill’s nine criteria of causality (strength
of association, consistency, temporality, biological
plausibility, coherence, and experiment) [179]. After
considering all factors, lack of circumcision has
emerged as the major driving force behind the AIDS
epidemic [180]. ‘

In a meta-regression analysis of 27 studies, lack
of circumcision in susceptible men was associated
with an infectivity difference versus circumcised
men of 8.1 transmissions per 1,000 exposures (range
0.4-16) [181]. Infectivity was, moreover, only
weakly associated with geographical region (Africa
‘versus United States/Europe) [181]. In high-risk
contexts, such as when the male is uncircumcised,
heterosexual infectivity can exceed 0.1, i.e., one
transmission per ten contacts, which exceeds by two
orders of magnitude the value of 0.001 that is cited
commonly [181]. This was later extended to a meta-

analysis of 43 publications based on 25 different

study populations [182]. It showed female-to-male
infectivity, during the asymptomatic phase, of 0.04%
per sex act for high income countries and 0.38% for
low income countries.

54.7.2.1 United States

. DNA sequencing of archival specimens suggested that
HIV moved out of Africa to Haiti around 1966 and
from there migrated to the United States around 1969,

- circulating cryptically in the latter for approx. 12 years

before AIDS was first recognized in 1981 [183].
A report in 1993 of heterosexual men attending a

- STIclinic in New York City found HIV to be 2.1% in

405 who were uncircumcised, but only 0.6% in 308

~ who were circumcised (risk ratio = 4.1) [184].

Heterosexual contact accounted for 15% of HIV
infections men in the United States in 20035, this route
having grown by 42% over the years [185]. High-risk
heterosexual contact accounted for 31-33% of HIV/

AIDS cases diagnosed in 2006 [186, 187]. Men com-

prised 36% and women 64% of heterosexually acquired

infections in 2007 [186]. In 2009, it was reported that,
among African American men in Baltimore with
known heterosexual exposure to infected partner(s),

HIV was 51% lower in those who were circumcised .

[188]. The various findings have led to calls for greater
circumcision in the United States [189].
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54.7.2.2 United Kingdom, Europe, Russia,
and Central Asia

The low circumcision rate in these regions has been
accompanied by a rise in heterosexual transmission,
provoking calls in the United Kingdom for a change in
circumcision guidelines [190]. The proportion of

infections due to female to male transmission in Europe .

is much higher than in the United States, consistent
with the influence of the much lower rate of circumci-
sion in Europe [191-193].

54.7.2.3 Asia

Adult HIV incidence in countries with high circumci-
sion rates (Philippines, Bangladesh, and Indonesia) is
0.03-0.06%, compared with 1.8-2.4% for those with
low circumcision rates (Thailand, India, and Cambodia)
[192], being 3-6% in Thai military conscripts [194].
A prospective study in India of 2,298 men initially not
infected saw a 6.7-fold higher HIV infection in the
uncircumcised (adjusted RR 0.14) [195]. Another
study found HIV incidence in- Muslim men (circum-
cised) was 1% compared with 4.4% in Hindu men
(uncircumcised) (OR 0.42), despite Muslim men hav-
ing more sex partners and visits to commercial sex
workers [196]. This finding was not influenced by con-
current infection with other STIs. A later study of
4,800 men noted 2.5 times higher HIV infection in
those who were uncircumcised, with circumcision
stated as being the factor having the highest impact on
reducing HIV rate [197]. In another Indian study, of
1,925 men, HIV prevalence was 1.1% in the 90% who
were uncircumcised but zero in the circumcised [198].
The clear benefits of circumcision have led to calls in
India for physicians to inform patients in the interests
of ethical responsibility [199]. Similarly, in China,
there has been a call to establish surgical standards and
training protocols for the promotion of circumcision
for STI reduction [200].

54.7.2.4 South America

In Rio de Janeiro 13% of 799 men aged <30 years were
circumcised, and HIV prevalence in these was 70%
lower than in those who were not circumcised [201].
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54.7.2.5 Middle East

Muslim men are circumcised and Middle Eastern
countries have a very low prevalence of HIV [202].
HIV and syphilis were not seen at all in STI patients in
Kuwait [203]. '

54.7.2.6 Sub-Saharan Africa
Observational Studies

Striking differences in HIV incidences in Sub-Saharan
Africa correlate with circumcision practice: [204].
Rates in Botswana, Swaziland, and South Africa are
40%, 33%, and 25%, respectively, with most infec-
tions from heterosexual intercourse [205]. Risk from a
single act of unprotected vaginal sex in a study of
Kenyan truck drivers was 1 in 78 in an uncircumcised
'ma)n and 1 in 200 in a circumcised man [206]. When
422 HIV-negative men in Nairobi were followed for a
year a tenfold higher infection occurred in the uncir-
cumcised (RR 8.2 by logistic regression analysis)

[161]. Risk during a single exposure was one in six in-

this study.

Couples in Uganda, in whom one partner was HIV-
positive, were followed prospectively for 30 months,
and 17 seroconversions/100 person-years were
observed in the uncircumcised men, but none in the
circumcised, despite them having regular unprotected
sex [207, 208]. Behaviors in Muslim men have been
excluded [207]. Viral load is a factor, with no HIV
transmission being seen for <1,500 copies of HIV-1
RNA/ml serum, but above this a dose-response increase
in infection was noted [208]. For men with a viral load
of less than 50,000 copies/mL, there was no transmis-
sion of HIV to the female partner if the man was cir-
cumcised, but if. the man was not circumcised,
transmission was 9.6/100 person-years [207]. Postcoital
washing did not reduce HIV acquisition [209].

Fastidious matching of circumcised and uncircum-
cised Luo groups, each from nine Christian churches
in Kenya, again noted higher HIV in the uncircumcised
[210]. Frequency of sexual intercourse and higher rate
of other risk factors did not contribute in a Ugandan
study [211]. Muslims had a lower risk profile for all
factors, except condom use (OR 0.3). Biological fac-
tors — circumcision and STIs — were more important

than behavior; those who considered themselves at low -

risk being more likely to get a HIV infection [212].

Age at circumcision may [207, 213], or may not [210],
be important.

A large systematic meta-analysis in 2000 of 27
studies, 21 of which had found lower HIV in circum-
cised men, showed, after adjusting 15 for potential
confounding factors, 2.4-fold higher HIV in those not
circumcised [157]. In men at high risk, HIV incidence
was 3.7 times higher in the uncircumcised. Only one of
these studies had verified circumcision status by physi-
cal examination [214]. Since self-report of circumci-
sion status is often inaccurate (67-81% in African
studies [215, 216] and 69-84% in studies in the United
States [217, 218]), and some men have only a partial
circumcision, the protective effect of circumcision
could be even greater.

Randomized Controlled Trials

Three RCTs were begun in the early 2000s. The first
involved 3,274 uncircumcised men aged 18-24 in a
semiurban region of South Africa [219]. It was to run
for 21 months, but so striking was the benefit of circum-
cision (60%) that at 18 months it was stopped so the
control group could be offered circumcision. Protection
was 61% after controlling for behavioral factors such as
higher sexual activity in the intervéntion group. A per-
protocol analysis to correct for the dilutional effect of
cross-overs, so treating men who were actually circum-
cised as circumcised and vice-versa showed the protec-
tive effect was 76%. It concluded that “circumicision
provides a degree of protection against acquiring HIV
infection equivalent to what a vaccine of high efficacy
would have achieved” and that circumcision “could be
incorporated rapidly into the national plans of countries
where most males are not circumcised,” just as in South
Korea, where circumcision has risen from virtually zero
50 years ago to 85% today [220]. Furthermore, circum-
cision “is an inexpensive means of prevention, per-
formed only once, and ... over a wide age range, from
childhood to adulthood” and “the number of HIV infec-
tions that could be avoided ... is high.”

RCTs in Kenya [221] and Uganda [31] were simi-
larly stopped early by the monitoring committees due
to the marked preventative effect. These studies
involved, respectively, 2,784 and 4,996 uncircumcised
men aged 18-24 and 15-40 [31, 221]. In each, the as-
treated protective effect of circumcision was 60%.
Extensive analyses of the data dismissed a contribution
from other, potentially confounding factors. After
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excluding four invalid subjects in the Kenyan trial,
2-year HIV incidence was 1.6% in the circumcised
group and 4.2% in the control group, i.e., the true pro-
tective effect was 68% [221]. The reduction in HIV
infection after circumcision occurred irrespective of
number of partners. Moreover, unlike the South African
trial, the Kenyan and Ugandan RCTs saw no risk com-
pensation. Only 1.5% [221] and 3.6% [31] of subjects
had adverse events from the circumcision itself, and
these resolved quickly. None reported moderate or
severe pain, and almost all were “very,” and none “not,”
satisfied with their circumcision [221]. At the time,
just 10-20% of the HIV infections prevented by cir-
cumcision were considered to be due to reduction in
STIs (primarily GUD) [222].

A random-effects meta-analysis of the RCT data
and of 15 observational studies that adjusted for poten-
tial confounders found a RR of 0.42 for each [158]
(Fig. 54.3). A meta-analysis by others of the RCT data
obtained similar findings [223]. Meta-analysis of data
for “as-treated” subjects yielded a summary RR of
0.35 (95% CI 0.24-0.54) [158]. Thus, circumcision
reduced HIV infection by 65%. An extensive Cochrane
review in 2009, incorporating the RCT results, con-
cluded that “inclusion of male circumcision into cur-
rent HIV prevention measures guidelines [sic] is
warranted” [224]. Follow-up data from men in the
Rakai trial in Kenyan showed that by 3.5 years, not
only was the protective effect sustained, but it was

Risk ratio (95% Cl)

Observational studies I— 0.42 (0.34-0.54)
Randomized controlled trials

South Africa e pmmaad 0.41 (0.24~0.69)
Kenya —— 0.41 (0.24-0.70)
Uganda = fil—— 0.43 (0.24-0.75)
Overall (95% Cl) ~ <_— 0.42 (0.31-0.57)
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Effect size

Fig. 54.3 Effect of circumcision on HIV prevention. Shown is
risk ratio for 15 observational studies that adjusted for potential
confounding factors, and below this, a random effects meta-
analysis.of the RCTs intention-to-treat findings (Modified from
[158], with correction)

increased [225], consistent with an earlier suggestion
that “early stopping may have underestimated the
effect [of circumcision]” [158].

54,7.3 Synergy with GUD?

Although the prepuce seems to be the weak point for
HIV infection of uncircumcised men, a man with GUD
or lesions anywhere on the penis will be at increased risk
irrespective of circumcision status [226]. Indeed, men

with HSV-2 appeared to have a two [227] or three to five

times [228] higher risk of acquiring HIV, and men with
both viruses -seemed more likely to transmit HIV [227].
It has been suggested that HIV and HSV-2 may be in a
vicious cycle of infection, each exacerbating infection
by the other [29]. Such a synergy between each was seen
in the South African RCT described earlier {23, 41].

In the Ugandan RCT, HSV-2 was not significantly
higher, however, in HIV positive men, and it was sug-
gested that HIV and syphilis are most likely markers of
increased sexual activity [27]. An analysis of RCT data
found that protection against STIs contributed little to

the overall protective effect that circumcision has

against HIV infection [229]. In the South African RCT,
the protective effect of circumcision against HIV infec-
tion appeared, moreover, to be independent of HSV-2
serostatus [26, 41, 165]. Similarly, in the Kenyan RCT,
only 8.6% of the reduction in HIV associated with cir-
cumcision was mediated by reduction in HSV-2, and
for GUD was only 11% [33]. The Rakai data suggested
that most of the reduction in HIV was from nonherpetic
ulceration [33]. It was suggested that the ulcers respon-
sible for HIV infection were likely caused by traumatic
lesions of the foreskin, and attached frenulum in par-
ticular [33]. Such tearing occurs commonly when
uncircumcised men have sexual intercourse [160].
Inflammation of the foreskin is more common in men
who have HIV, HSV-2, or smegma [230]. HSV-2 sup-
pressive therapy has, however, failed to decrease HIV
acquisition in men, as seen in two RCTs [226]. ARCT
in women similarly found HSV-2 suppressive therapy
had no effect on them becoming infected with HIV
[231]. HIV positive inflammatory cells are enriched in
lesions caused by HSV-2 and persist for months after
healing, so this might explain why anti-HSV-2 therapy
has failed to reduce acquisition of HIV [232].

In men infected with high-risk (but not low-risk)
HPV, prevalence of HIV is 3.8-fold higher [233].
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Whether HPV facilitates HIV acquisition remains to
be determined.

54.7.4 Implications, Lives Saved,
 and Costs

Other prevention measures “have often been unsuc-
cessful in restricting the spread of HIV” [221]. In the
case of antiretroviral therapy, the pace of new HIV
infections is outstripping supply. And as far as a vac-

" cine is concerned, “there is little promise that an effec-

tive vaccine will be available within the next 15 years”

- [221]. Prevention is preferable, and circumcision is

cheaper than antivirals.

. Condom use in the RCTs was low, despite free sup-
ply. Circumcision is once only, does not have to be
“applied,” is not inconvenient, apart for abstinence
from sex for a few weeks; and reduces numerous other
problems [1, 2]. Moreover, “neonatal circumcision or
circumcision of younger boys will provide a simpler,
safer, and cheaper option” [31].

-Analysis of the dynamics of the epidemic suggests
that heterosexual transmission of HIV probably peaked

*during the 1990s [234]. For a circumcision efficacy of

50%, when HIV incidence is 1.3/100 person-years (as
in Uganda), 35 surgeries would prevent one HIV infec-
tion over 10 years if all underwent circumcision [31].
For South Africa (HIV 3.8/100 person—years), fewer
circumcisions would achieve this. Targeting any age
group in this country was shown to be cost effective,
leading to a suggestion that the UNAIDS target age
group range (12-30) should be widened to include
older men [235]. The cumulative net cost for rolling
out medical adult male circumcision in South Africa
has been estimated as US$ 919 million for the first 5
years and would be US$672M over the first 10 years;
over 20 years the net savings would be US$ 2.3 billion
[236]. In Zambia, increasing circumcision to 100%
(from 10%) would reduce adult HIV prevalence from
27% down to 7% [237]. WHO/ANAIDS estimates
show circumcision could avert 2 million new infec-
tions and 0.3 million deaths over the next 10 years in
Sub-Saharan Africa, and a further 4 million new infec-
tions and 3 million deaths in the 10 years after that, a
quarter being in South Africa [238]. They equated cir-
cumcision with condom use or a vaccine. In South
Africa, each 1,000 circumcisions would prevent 308

HIV infections over 10 years, at a cost of US$ 181 per
HIV infection averted, a net saving of US$ 2.4 million
[239]. For an 80% uptake of circumcision, HIV preva-
lence would be reduced by 45-67% in both men and -
women within a decade in countries with high HIV
[240]. If uptake was 50%, HIV would be reduced
25-41% [240]. Other modeling predicted that, for a
60% efficacy, 19 surgeries would prevent one HIV .
infection in both sexes at a cost per infection averted of
US$ 1,269 [241]. In Botswana scale-up of adult and
neonatal circumcision to 80% by 2012 would avert
70,000 new HIV infections through 2025 at a cost per
HIV infection averted of US$ 689 [242]. The reduc-
tion achieved could be sufficient to “abort the epi-
demic” [241]. By 2020, complete male circumcision in
an average country could reduce HIV prevalence from
12% to 6% [243]. In Zimbabwe, the 25% HIV rate pre-
dicted for no circumcision would be just 13%.
Circumcision cost (in Kenya) is US$ 20 for supplies,
obtained locally, and US$ 13 for the procedure itself in
a.government hospital and US$ 77 in a private hospital
[244]. To 1999, circumcision had likely prevented 10
million HIV infections in Africa and Asia [155]. For
14 Sub-Saharan countries in which circumcision is
<20% and HIV >5%, and assuming >85% of men get
circumcised, initial 5-year cost will be US$922M (pri-
vate)/US$397M (public) [245]. This would require
1,912 circumcisers (0.23/10,000 adults). In years 6-10
the number needed would reduce to 504 and cost to
US$ 208 million/US$ 84 million. This analysis found
five to eight circumcisions would be needed to prevent
one HIV infection. Although expensive, the roll-out of
circumcision would be cost effective, sustainable, and
have important other benefits to public health.

“Circumcision must now be deemed to be a proven
intervention for reducing the risk of heterosexually
acquired HIV infection in adult men” [31]. In March
2007, in endorsing circumcision, the WHO and
UNAIDS stated “the efficacy of male circumcision in
reducing female to male HIV transmission has now
been proven beyond reasonable doubt. This is an
important landmark in the history of HIV prevention”
[246]. It went on to recommend circumcision for men
and boys, as well as infants, since in infants circumci-
sion is “less complicated and risky.” The RCTs were
an “extraordinary development” and circumcision a
“potent intervention in HIV prevention.” “Global
expansion of male circumcision programs [is a] vital
tool for control of HIV infection” [247].
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54.7.5 Epidemiological Research - Men
Who Have Sex with Men-(MSM)

In New York City, the epicenter of the HIV epidemic,
HIV prevalence in MSM is 8.4% [248], which is
higher than in Uganda (7%) and Kenya (7.4%) [249].
However, unlike heterosexual transmission, the data

for the effectiveness of circumcision in HIV preven-

tion among MSM is not as consistent as it is for the
former [248]. This can be attributed to the mixture of
sexual practices — receptive anal intercourse is unlik-

ely to relate to circumcision status, whereas insertive -

might.

Among the 15% who were uncircumcised in a
Seattle study of MSM, HIV was 2.2 times higher
'[250]. A later study in Seattle of 4,749 men attending
‘a STI clinic found no difference, however [36].
Findings in STIs clinics should, however, be viewed
with caution because any protective effect that circum-
cision may have against STIs means a selective bias
against attendance of circumcised men at STI clinics,
meaning the population studied is not representative of
the general population of men. In six US cities, a study
of 3,257 mostly white MSM from 1995-1997 showed
lack of circumcision doubled the risk of acquiring HIV
[251]. A meta-analysis that excluded studies that did
not meet rigid inclusion criteria found incidence of
HIV was 51% lower in circumcised MSM [252].
Another study in the United States of 1,154 Black and
1,091 Latino MSM was negative, however [253]. A
meta-analysis performed in the United States found
HIV was 53% lower in circumcised men for studies

conducted before the introduction of antiretroviral

therapy [254]. These authors found that a protective
effect of circumcision was more likely to be seen in
higher quality studies. For MSM who were primarily
insertive, those who were circumcised had 29% lower
HIV infection [254].
In Lima, Peru, 4% of circumcised and 21% of uncir-
cumcised MSM had HIV [255]. .
Logically, circumcision should be protective dur-
ing insertive, but not receptive, anal intercourse.
Indeed, in a study of MSM in Sydney, Australia, MSM
who engaged only in insertive anal intercourse had an
89% lower HIV prevalence if they were circumcised
'[256]. Similarly, in Africa, men who were insertive-
only were 80% less likely to have HIV [257]. In an
STI clinic population in Seattle, men who were

insertive-only had a 45% lower risk [36]. Nevertheless,
a RCT should be helpful. Owing to the high rate of
circumcision in the US population of MSM (70-80%),
such a trial could be considered in countries such as in
Peru and Ecuador (circumcision rate 10%) where
there is strong support for doing so [258]. Modeling
in a resource-rich setting (Sydney, Australia) showed
that circumcision of MSM, especially those who were
insertive only, would be cost effective for HIV pre-
vention, with one infection prevented for every 118
circumcisions for men in the insertive-only category
[259].

It has been suggested that anal intercourse may pres-
ent a higher viral load than vaginal intercourse, higher
load being known to increase infection risk {208].

A lesser-known high-risk activity of MSM — “dock-
ing” [260] — involves insertion of the penis under the
prepuce of the partner. The ejaculate then makes direct
contact with the inner preputial lining.

54.7.6 Epidemiological Research -
The Female Partners

One would think that if a man is HIV-positive, whether
he is circumcised or not should make little difference
to whether a woman he has sex with will become
infected [261]. Based on data from Africa, an excep-
tion might exist in the case of women from high-risk
settings (hazards ratio = 0.16) [261]. A meta-analysis
of all relevant studies found that male circumcision
reduced the risk to women by 20%, which was not sig-
nificant [262]. A later report noted a reduction in risk
of 38% for seven sites in eastern Africa [263]. Of
course, a reduction in HIV prevalence in men will
lower the HIV prevalence and thus lower the risk to
women indirectly [264].

54.7.7 Risk Compensation

The protection circumcision affords could lead men
to increase risky sexual behavior (“risk compensa-
tion”) [265]. But this did not happen in two of the
three RCTs [31, 221, 266]. In the South African trial,
all five sexual behavior factors increased, but HIV
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infections were lower [219]. In the Kenyan trial, men

" in the circumcised arm were less likely to use con-

doms in the first 6 months after circumcision, but
thereafter all risk behaviors did not differ [31], as
seen by others [267]. Most men delayed sex after their
circumcision, but early sex was not associated with
HIV risk [268].

54.7.8 Acceptability and Satisfaction

Most population groups are willing to accept circumci-
sion to reduce HIV. This includes those in Tanzania
[216], Kenya [269], Botswana [270], and South Africa
[271, 272]. Among cultures that normally did not cir-
cumcise, circumcision rate has increased to 23% over-
all, and to 57% among those with 28 years of education
[216]. Mean age of getting it done was 17 years. Health
was the main reason given.

. A review of 13 studies from nine countries found
65% of men (range 29-87%) were willing to get cir-
cumcised, and 69% of women (range 47-79%) pre-
ferred circumcision for their partner [273]. Furthermore,
79% (50-90%) of men and 81% (70-90%) of women
wanted to get their sons circumcised.

A follow- -up survey in Kenya 30 days after circum-
cision showed 99% of the men were very satisfied, as
were 92% of their partners, and 96% had resumed gen-
eral activities within the first week [244, 274]. None of
the men and only 0.3% of partners were very dissatis-
fied with the outcome. By 3 days, 83% of those with
regular- employment had resumed working, rising, to
93% by 1 week and 99% by 1 month [274]. Resumption
of sex occurred in 10% by 1 month and by 65% by 3
months [274]. Much the same was seen in Zimbabwe
[275]. At 3 months 98.5% of men were “very satisfied”
in the South African RCT [219] as were 99.5% in the
Kenyan RCT [221].

54.7.9 Ethical and Other Challenges

Obstacles that could impede the full roll-out of circum-
cision include cost, supply of sufficient competent cir-
cumcisers, circumcision training, adequacy of clinics
and resources, best age, risk compensation, conflict

&
between individuals within families, societal objec-
tions, prioritization of individuals in the face of lim-
ited resources, education to ensure circumcision is not
seen as a panacea, and ethical issues such as obstacles
to changing the culture, and the need make circumci-
sion safer in cultures that do circumcise [276].
Increased uptake might lead to stigmatization of uncir-
cumcised men as being less “safe” [277]. Ensuring
safe circumcisions will require all stakeholders to

‘work together [278].

The challenges seem minor, however, when com-
pared with the perceived benefit. Many concerns have
little validity. Most cultures are neutral on circumci-
sion [279]. Those generally opposed include Indians
of Hindu or Sikh faiths. But even here, a study in India
of mostly Hindu mothers with male children found
that after being informed about the risks and benefits
of circumcision 81% said they would definitely have
their sons circumcised if it was provided in a safe hos-
pital setting free of charge, and 7% said they would
probably have it done [280].

As stated by Stemple “At this nexus of health and
rights, it is important not to pit one set of rights against
another artificially. ....” To move unnecessarily incre-
mentally [sic!] as a result of violations concerns risks
reinforcing too simplistic a conceptualise of right —
thwarting efforts to realize the highest attainable stan-
dard of health for populations in urgent need of HIV
preventions strategies. A violations-only approach to
human rights is unduly limiting; indeed it overlooks
the duty of states affirmatively to create conditions
necessary for the fulfilment of rights. Symbolically, a
non-violative, rights-respecting rollout [of circumci-
sion] is indispensable to encouraging men to elect ‘the
procedure [281]" and, to quote from Clark and cowork-
ers from the Institute of Catholic Bioethics, “Mandating
neonatal male circumcision is an effective therapy that
has minimal risks, is cost efficient and will save human
lives. To deny individuals access to this effective ther-
apy is to deny them the dignity and respect all persons
deserve. Neonatal male circumcision is medically nec-
essary and ethically imperative” [282]. _

The speed of the roll-out of circumcision will be
increased by enlisting and training paramedical as
well as traditional and religious figures [283]. A
voucher system has been suggested [283]. More fund-
ing and doctors are needed. Had a “parachute
approach” to evidence-based medicine been applied
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in the early 1990s millions of lives would have been
saved [284].

54.7.10 Condoms

Condoms, when always used, reduce HIV infection by
80-90% [285]. Condom use remains low, however
[286], with 45% of the sexually active population of
western countries not using them [287]. In Zimbabwe,
78% had pever used condoms [288]. In US studies,
38% of US adults [289] and 16% of men and 24% of
women [290] never used condoms during heterosexual
sex with a nonprimary partner. Of female STI clinic
attendees in Baltimore, 25% stated consistent use and
48% had not used them in the previous 2 weeks [291].
Male DNA was, however, detected in the vagina in all,
albeit  at higher levels in nonusers [291]. Among
American college students, 40% had not used condoms
in the previous 6 months and <50% intended to use
them in the next month [292]. Only 25% of younger
Australians always used condoms, 25% never having
done so [293]. In Mexico 51% of young men and 23%
of young women reported using condoms, consistent
use being 30% [294]. Of 13,293 Mexican public school
students, among the 37% with high HIV/AIDS knowl-
edge, condom use was higher in males (OR 1.4), but
lower in females (OR 0.7) [295]. ,

Condoms can, moreover, be applied incorrectly,
may break, and certain cultures may object to their use.
Even when the female partner was known to be infected
and condoms were made available continuously, 89%
did not use them [208].

Interestingly, it has been found that condom use did
not influence rate of HIV transmission, only circumci-
sion status did [160]. A review of ten studies from
Africa found no association between condom use and
reduction in HIV infection, one finding it increased
infection [296]. Similarly, in a large Indian study, odds
of having HIV were significantly higher for those who
said they had used condoms always or often in the past
6 months [197]. Condom use ever was associated with
a 2.7-fold higher HIV prevalence in another study from
India, and it was suggested that this may be because
those with high-risk behavior start using condoms after
they learn that they have become infected [198].
Alternatively, the apparent ineffectiveness of condoms

may be because men assess their risk and use condoms
accordingly. For example, in the Kenyan RCT, men
used condoms 70% of the time with sex workers, 40%
of the time with casual partners, and 18% of the time
with their usual partner. Moreover, unless a condom is
used during all sex play then the risk remains of con-
tact between the inner lining of the prepuce and HIV-
laden secretions, sperm (in the case of homosexual
sex), and cells or tissues of an infected sex partner.
Diaphragms have been found to provide no protection
against HIV [297].

Circumcision should be promoted as part of a
package that includes safe-sex (condoms) and fidelity.
There are now two “ABC’s: ‘abstinence, behavior and
condoms’, and ‘antivirals, barriers and circumcision’.
Consistent condom use has not reached a sufficiently
high level, even after many years of widespread and
often aggressive promotion, to produce a measurable
slowing of new infections” [298]. Unlike most other
approaches,  circumcision is a practical, once-off
preventative strategy whose effectiveness has been
proven. Funding and resources have, however, been
allocated disproportionately to each measure, and
increased focus is needed for male circumcision
programs [298].

54.7.11 Misinformation from Opponents
of Circumcision

There has been a concerted attempt by individuals
and organizations opposed to male circumcision to
distort and otherwise misrepresent the findings that
have emanated from good research studies that have
attested to the benefits of circumcision. In the case of
HIV, a meta-analysis by Van Howe [299] has been
criticized by some leading figures in the field for its
incorrect use of statistical methods and other trans-
gressions [300, 301]. More recently, an opinion piece
by others countering the evidence that circumcision

can prevent HIV infection has led to a detailed rebut-

tal by 48 authors that included academic experts
worldwide, as well as representatives of WHO,
UNAIDS, and the World Bank [193]. The latter pub-
lication documents the reasons for scale-up of cir-
cumcision in the fight against HIV/AIDS.
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54.8 Conclusion

Male circumcision is a very effective component of
STI-prevention messages, especially as condoms are
not-a panacea, even when used consistently [302].
Indeed, when coupled with the enormous evidence for
other extensive benefits of this low risk procedure over
the lifetime of males, the current evidence leads to a
conclusion that circumcision should be regarded as “a
biomedical imperative for the twenty-first century”
[1]. So strong is the evidence that male circumcision is
now regarded as a “surgical vaccine” for STI preven-
tion. Moreover, to quote a UNAIDS document, “access
to accurate information about male circumcision is a
human right” [303]. Globally, 30% of males aged 15
years or more are circumcised [279], a high number
for an intervention such as this. Although males can be
circumcised at any age, the neonatal period appears
best, since at this age the procedure is cheaper, sim-

pler, more convenient, safer, does not involve stitches, .

need involve only a local anesthetic, means no anxiety
by the male or others later about whether to have it
done, can be pain-free, and is most likely to result in an
optimum outcome. Efforts aimed at further increasing
the rate of circumcision internationally should help in
lowering the burden of STIs around the world.
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