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Chlamydia trachomatis (CT) and neisseria gonorrhoeae (GC) are the 2 most common
sexually transmitted infections in the United States.1 Among women, repeated infections
with CT and GC are associated with serious reproductive outcomes such as pelvic
inflammatory disease, ectopic pregnancy, chronic pelvic pain, and infertility.2-6 Because
men often spontaneously clear infection7,8 and do not have the same adverse outcomes as
women, less attention has been paid to repeated infections among men. However, the burden
of repeat infections among men is high. The average repeat infection rates of CT and GC
among men (11% and 7%)9 are close to those reported among women (10.7% and 3.6%).10

Repeatedly infected men are reservoirs of infection for women,11,12 thus preventing repeat
infections among men is an important public health measure. Understanding whether these
repeat infections result from reexposure to a baseline partner, infection from a new partner,
or treatment failure is important in understanding the most effective interventions.

Centers for Disease Control and Prevention (CDC) suggests expedited partner treatment
(EPT) or the provision of medication or prescriptions for index persons to deliver to their
sex partners if there is concern that their partner will not seek care.13 The basic assumption
of this approach is that most repeat infections are due to reexposure and treating the source
of exposure will reduce the repeat infection. Although the efficacy of EPT for preventing
repeat infections among men has been demonstrated in several studies, repeat infection rates
among men given EPT remain high (10%–14%).14,15 This suggests that, among men, some
of the repeat infections may be due to factors other than reexposure and that rescreening in
addition to the provision of EPT may be needed.

As an additional prevention measure among women, the CDC strongly encourages
rescreening of women 3 months posttreatment. Suggestions for men are more nebulous. The
CDC states that there is a lack of evidence to support rescreening among men.16 The
purpose of this article is to examine the possible origin of infection among heterosexual men
who rescreen positive for CT and/or GC.
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METHODS
The study sample consisted of a subset of men who were recruited for a randomized
controlled trial of patient-delivered partner treatment for EPT. The methods of the
randomized controlled trial have been described elsewhere.17 Briefly, inclusion criteria for
the study were: men attending a public STD clinic in New Orleans, LA between December
2001 and March 2004, were 16 years of age or older, had at least one female sex partner in
the last 60 days, and were diagnosed and treated for urethritis based on microscopy. To be
included in this subset analysis, study participants had to have a positive test for CT or GC
at baseline and to have been retested at 1-month follow-up.

At baseline, the diagnosis of urethritis was made via microscopic examination of a urethral
smear stained with a solution of 20% gentian violet and 80% methylene blue. Men were
diagnosed with gonococcal urethritis if intracellular diplococci were noted in a stained
urethral smear. Nongonococcal urethritis (NGU) was diagnosed if an average of ≥5 white
blood cells per oil immersion field were present in the absence of intracellular diplococci. A
urethral swab was obtained and tested for CT and GC using the Gen-Probe Pace 2 test (Gen-
Probe Inc. San Diego, CA). Index men diagnosed with NGU were treated with 1 g of
azithromycin or doxycycline 100 mg twice daily for 7 days. Index men diagnosed with GU
were treated with cefixime 400 mg (before removal from the market in 2002) or
ciprofloxacin 500 mg (after 2002), or ceftriaxone 250 mg intramuscularly and azithromycin
1 g. Consumption of the first dose of medication by the index men was directly observed by
clinic nurses. By design, one-third of the men were randomized to give medication to deliver
to their sex partners (i.e., 1 g azithromycin for NGU and 1 g azithromycin plus 400 mg
cefixime or 500 mg ciprofloxin for GU).

Patients were asked to return 4 weeks after the initial clinic visit (with a window of 3–8
weeks)18 for a follow-up interview and to provide a urine sample (per protocol) or urethral
swab (if the humans refused urine testing or came to the clinic for a nonstudy visit) for STD
testing. Testing of urine specimens was conducted with the strand-displacement
amplification method (BD ProbeTec assay, Becton Dickinson Inc. Sparks, MD).

Men were interviewed by study staff or underwent audio and computer-assisted self
interview, depending on preference. Interviews included questions about sexual activity for
each partner identified on the baseline survey and about any new partners acquired in the
follow-up period. Sexual reexposure was assessed for each baseline partner by asking:
“Since we last saw you on [date], how many times did you have vaginal sex with [partner
named on baseline].” Exposure to a new partner was ascertained by the question “did you
have sex with any new partners since we saw you on [date].” Data were summarized over
partner categories to: reexposure only, exposure to new partner only, reexposure and new
partner, or no exposure. χ2 test and Fisher Exact tests, when appropriate, were conducted
using SAS 9.1 (Cary, NC).

RESULTS
At baseline, 921 men were diagnosed with urethritis via microscopy and of these, 692
(75.1%) tested positive for CT and/or GC. Of the CT/GC positive men,198 (28.6%) were
retested. Those who were retested were similar to those who were not in terms of
demographics (age, race, education), baseline risk behavior (having more than one sex
partner, having given partners money or drugs for sex, binge drinking, street drug use), and
having baseline symptoms, and or participation in the EPT trial arm.

Of the baseline 198, 4 men were rescreened before 3 weeks, 12 men were inappropriately
treated based on microscopy, and 4 men did not have treatment information documented and
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were removed from the analysis. The median time to rescreen for men included (n = 178) in
the analysis was 43 days (range: 21–90 days). Baseline results for the 178 included were:
CT only (n = 53), GC only (n = 110), and both CT and GC (n = 15).

The retest positive rate was 51/178 (28.7%). Of the 51 who retested positive, 76.5% had the
same organism and 23.5% had a different organism than baseline. The rate of reinfection
was highest for CT (25/68, 36.8%) compared with GC (20/125, 16.0%) P < 0.001, Table 1.

Sexual exposure among the men who had repeat infections (n = 39) was: reexposure to
baseline partner 38.1%, new partner only 11.9%, baseline and new partner 4.7%, and no
sexual exposure 45.3%. Although the rate of reinfection among men with CT was
significantly higher than for men with GC, there was no difference in reexposure histories
between men with recurrent CT and those with recurrent GC (Table 1).

DISCUSSION
Our study found high rates of rescreen positives (28.7%) among heterosexual men testing
positive for CT and/or GC. Most of these infections were with the same organisms (76.5%)
as found at baseline and nearly half (48.6%) of the men who had these reinfections admitted
to sexual reexposure. This suggests that the many of these infections were truly repeat
infections (i.e., originating from reexposure to an untreated or inadequately treated partner).
However, if the number of infections with new organisms (n = 12) are added to the numbers
who denied sexual reexposure (n = 19), then 60.5% of these rescreen positives were not
repeat infections, suggesting that many infections would not have been prevented by the
provision of EPT and rescreening may also be needed.

The proportion of men who rescreened positive for the same organism yet denied sexual
exposure (45.3%) was higher than expected. This could have resulted either from inaccurate
reporting by the index humans or treatment failure. We attempted to improve the validity or
responses by using audio and computer-assisted self-administered survey19 but inaccurate
reporting cannot be ruled out. Genotyping in addition to sexual histories would have
improved our ability to correctly classify repeat versus new infection.20

The higher rate of repeat infection among men with CT compared with men with GC was
surprising. Treatment failure rates should have been low as CT infection has been shown to
be highly susceptible to azithromycin21-23 and GC resistance to ciprofloxacin was low in
Louisiana when this study was carried out.24 However, since sexual exposure was similar
between the CT and GC groups, the possibility of increased treatment failures among the CT
cases has to be considered. Our data in addition to that from a small randomized trial
demonstrating high persistent and/or recurrence rates in the azithromycin treated group25

suggest that the efficacy of azithromycin may need to be readdressed.

Though there are limitations to this study, several important points are raised. CT and GC
rescreening among heterosexual men yields high infection rates. Although much of the
rescreen positive rate was driven by reinfection, treatment failure and new infections were
also contributors. These data suggest that rescreening among men, in addition to the
provision of EPT, could be a useful public health strategy. Future studies utilizing highly
discriminatory genotyping methods and strategies to increase male rescreening rates are
needed to confirm these findings.
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TABLE 1

Sexual Behavior of Those Rescreening Positive for the Same Organism

CT GC

Rescreened positive with

 same organism*
25/68 (36.8%)† 20/125 (16.0%)

Sex with baseline partner(s)
 only

11/25 (44.0%) 7/18 (38.9%)‡

Sex with new partner(s) only 3/25 (12.0%) 2/18 (11.1%)‡

Sex with baseline partner
 and new partner

2/25 (8.0%) 0/18 (0.0%)‡

Denied sex 9/25 (36.0%) 9/18 (50.0%)‡

*
The denominators include 15 men coinfected with CT and GC infection at baseline.

†
P < 0.01.

‡
Sexual behavior missing for 2 men with GC.
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