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Azithromycin versus Doxycycline for Urogenital Chlamydia
trachomatis Infection

William M. Geisler, M.D., M.P.H., Apurva Uniyal, M.A., Jeannette Y. Lee, Ph.D., Shelly Y.
Lensing, M.S., Shacondra Johnson, B.S.P.H., Raymond C.W. Perry, M.D., M.S.H.S., Carmel
M. Kadrnka, D.O., and Peter R. Kerndt, M.D., M.P.H.

Department of Medicine, University of Alabama at Birmingham, Birmingham (W.M.G.); the
Departments of Preventive Medicine (A.U., P.R.K.) and Internal Medicine (P.R.K), University of
Southern California, and Los Angeles County Department of Health Services, Juvenile Court
Health Services (R.C.W.P., C.M.K.) — both in Los Angeles; the Department of Biostatistics,
University of Arkansas for Medical Sciences, Little Rock (J.Y.L., S.Y.L.); and FHI 360, Durham,
NC (S.J.).

Abstract

BACKGROUND—Urogenital Chlamydia trachomatis infection remains prevalent and causes
substantial reproductive morbidity. Recent studies have raised concern about the efficacy of
azithromycin for the treatment of chlamydia infection.

METHODS—We conducted a randomized trial comparing oral azithromycin with doxycycline
for the treatment of urogenital chlamydia infection among adolescents in youth correctional
facilities, to evaluate the noninferiority of azithromycin (1 g in one dose) to doxycycline (100 mg
twice daily for 7 days). The treatment was directly observed. The primary end point was treatment
failure at 28 days after treatment initiation, with treatment failure determined on the basis of
nucleic acid amplification testing, sexual history, and outer membrane protein A (OmpA)
genotyping of C. trachomatis strains.

RESULTS—Among the 567 participants enrolled, 284 were randomly assigned to receive
azithromycin, and 283 were randomly assigned to receive doxycycline. A total of 155 participants
in each treatment group (65% male) made up the per-protocol population. There were no treatment
failures in the doxycycline group. In the azithromycin group, treatment failure occurred in 5
participants (3.2%; 95% confidence interval, 0.4 to 7.4%). The observed difference in failure rates
between the treatment groups was 3.2 percentage points, with an upper boundary of the 90%
confidence interval of 5.9 percentage points, which exceeded the prespecified absolute 5-
percentage-point cutoff for establishing the noninferiority of azithromycin.

CONCLUSIONS—In the context of a closed population receiving directly observed treatment for
urogenital chlamydia infection, the efficacy of azithromycin was 97%, and the efficacy of
doxycycline was 100%. The noninferiority of azithromycin was not established in this setting.

Address reprint requests to Dr. Geisler at the University of Alabama at Birmingham, 703 19th St. S., 242 Zeigler Research Bldg.,
Birmingham, AL 35294-0007, wgeisler@uab.edu..

Disclosure forms provided by the authors are available with the full text of this article at NEJM.org.
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(Funded by the National Institute of Allergy and Infectious Diseases; ClinicalTrials.gov number,
NCT00980148.)

Urogenital chlamydia trachomatis infection is the most prevalent bacterial sexually
transmitted infection in the United States and worldwide.12 Females are disproportionately
affected by this infection because of the risk of pelvic inflammatory disease, which can lead
to ectopic pregnancy and infertility. Efforts to prevent and control chlamydia infection,
which have been aimed mainly toward the reduction of sequelae, have not diminished the
high prevalence.

Along with screening, the provision of effective treatment is a cornerstone of chlamydia
control programs. For the treatment of chlamydia infection, the Centers for Disease Control
and Prevention (CDC) recommends oral administration of either 1 g of azithromycin in a
single dose or 100 mg of doxycycline twice daily for 7 days.3 These recommendations are
supported by a meta-analysis of 12 randomized clinical trials, which showed that the
efficacy of azithromycin against chlamydia was 97%, and that of doxycycline was 98%*;
however, these trials had limitations. Most of the trials used tests that were less sensitive
than the currently recommended nucleic acid amplification tests,® which may have led to an
underestimation of the rates of treatment failure. Adherence to doxycycline treatment was
not ensured, which is important because non-adherence may lead to treatment failure.>8
Repeat chlamydia exposure from partners could not be controlled, which made it difficult to
determine whether repeat positive tests after therapy indicated treatment failure or
reinfection. Finally, the studies had a single test of cure within 2 to 5 weeks after treatment
but did not have a repeat test at a later time to evaluate patients for relapse from incomplete
eradication of persistent noncultivable chlamydial forms, which has been described in in
vitro studies.”-8

Some studies of chlamydia in which nucleic acid amplification tests have been used have
raised concern about the efficacy of azithromycin. Three studies of nongonococcal urethritis
showed azithromycin efficacy of less than 90% in symptomatic chlamydia-infected
males.911 In two chlamydia studies involving female participants — a randomized clinical
trial of azithromycin versus rifalazil and a longitudinal study of repeat chlamydia infection
— the efficacy of azithromycin was 92%.12:13 To address the limitations of previous studies,
we conducted a phase 3, open-label, randomized trial of chlamydia treatment among youth
in correctional facilities to assess whether azithromycin is non-inferior to doxycycline.
Youth correctional facilities were ideal sites for this study because the prevalence of
chlamydia infection in such facilities is high,14-16 residents of youth correctional facilities
are usually not reexposed to untreated partners, treatment is directly observed, and
chlamydia exposure from new partners can be minimized by screening and treating all
persons at intake and by constant staff supervision, which limits the opportunities for sexual
activities. We obtained a sexual history and performed outer membrane protein A (OmpA)
genotyping on C. trachomatis strains to more accurately classify treatment outcomes.

N Engl J Med. Author manuscript; available in PMC 2016 June 24.
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GN AND PARTICIPANTS

We enrolled males and females 12 to 21 years of age who were residing in four long-term,
sex-segregated youth correctional facilities in Los Angeles. The study began in December
2009 and was initially limited to female participants. Because of the slow accrual of
participants, higher-than-expected rates of early discharge from the facilities, and emerging
data suggesting that cure rates with azithromycin were lower among chlamydia-infected
males than previous studies had indicated, the protocol was amended to include male
participants, beginning in August 2011.

Nucleic acid amplification testing to screen for chlamydia (APTIMA Combo 2, Gen-Probe)
is routinely performed on first-catch urine specimens obtained from residents of Los
Angeles County youth correctional facilities at intake; routine genital examinations are also
performed within 96 hours after intake. Study staff recruited residents who had a positive
screening nucleic acid amplification test result and, after obtaining written informed consent,
reviewed the eligibility criteria and enrolled eligible residents. The exclusion criteria were
pregnancy, breast-feeding, gonorrhea coinfection, allergy to tetracyclines or macrolides,
previous photosensitivity from doxycycline, an inability to swallow pills, receipt of an
antibiotic with antichlamydial activity within 21 days before screening or between screening
and enrollment, concomitant infection requiring treatment with an antibiotic agent that had
antichlamydial activity, and pelvic inflammatory disease or epididymitis. Study participation
was voluntary. Refusal to participate in the study by eligible residents was uncommon, and
no participants withdrew from the study. After enroliment, follow-up study visits occurred

in up to 23 Los Angeles County youth correctional facilities (some participants were
transferred from the 4 facilities where they had been enrolled to different facilities during
the course of the study). The full details of the study procedures are provided in the protocol,
available with the full text of this article at NEJM.org.

STUDY OVERSIGHT

STUDY PRO

The study was approved by the institutional review board at the University of Alabama at
Birmingham and at the County of Los Angeles Public Health Department, as well as by the
Superior Court of California County of Los Angeles Juvenile Division, the County of Los
Angeles Probation Department, and Office for Human Research Protections, Department of
Health and Human Services. A data and safety monitoring board convened annually. Data
were collected by Los Angeles County study staff, managed by FHI 360 (a nonprofit human
development organization), and analyzed by statisticians from the University of Arkansas
for Medical Sciences. The study drugs were purchased from a pharmacy in Los Angeles
with study funds from the National Institute of Allergy and Infectious Diseases. All the
authors vouch for the accuracy and completeness of the data and analyses presented and for
the fidelity of the study to the protocol.

CEDURES

At enrollment, participants underwent an interview (regarding demographic characteristics,
previous sexually transmitted infections, sexual behavior, contraception, and urogenital or

N Engl J Med. Author manuscript; available in PMC 2016 June 24.
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gastrointestinal symptoms), provided first-catch urine specimens for nucleic acid
amplification testing (to confirm chlamydia infection), and were randomly assigned, in a 1:1
ratio, with the use of a block randomization scheme (with randomization performed
separately within each facility) to receive the CDC-recommended azithromycin regimen or
doxycycline regimen. The oral intake of all doses of study drug was directly observed by
youth correctional facility staff. Two database systems were reviewed for previous
chlamydia infections: STD Casewatch Millennium and the Los Angeles County Public
Health Laboratory MISY'S database system.

Participants whose chlamydia test results at enrollment were negative were categorized as
not able to be evaluated, and their participation in the study was discontinued. Participants
who had a positive chlamydia test result at enrollment and who were still in a youth
correctional facility at day 28 attended a first follow-up on that day; were interviewed
regarding symptoms, sexual behaviors, antibiotics taken, and furloughs from the correctional
facility; and provided a first-catch urine specimen for the test of cure by nucleic acid
amplification testing. The timing of the test of cure was chosen to limit possible false
positive nucleic acid amplification test results that can occur as a result of residual nucleic
acids from dead organisms that have not yet been cleared; studies have reported C.
trachomatis nucleic acid shedding 2 to 3 weeks after therapy.1”-20 Youth correctional
facility clinic records were reviewed for medications and interim pelvic inflammatory
disease or epididymitis.

Participants who tested positive for chlamydia at the first follow-up were initially classified
as having possible treatment failure, and their participation was complete, with further
treatment administered in accordance with routine practice at the youth correctional
facilities. Participants who tested negative for chlamydia at the first follow-up and who were
still in a youth correctional facility on day 67 attended a second follow-up on that day for
repeat nucleic acid amplification testing (to evaluate for persisting chlamydia that was not
identified at the first follow-up) and for an interview in which the same information was
collected as at the day 28 follow-up. Participants who tested positive for chlamydia at the
first or second follow-up had OmpA genotyping performed on their urine specimens with
the use of reported methods?! to assess for concordant strains (identical ompA sequences);
participants with suspected treatment failure had genotyping performed on urine specimens
from both the enrollment visit and the follow-up visit.

OUTCOMES AND POPULATIONS USED FOR ANALYSES

The primary outcome was treatment failure at the first follow-up, which was defined as a
positive test for chlamydia and concordant C. trachomatis strains at baseline and follow-up;
if genotyping was unsuccessful (i.e., insufficient number of ompA copies), participants could
not have had unsupervised furloughs and could not have had sex (self-reported) between
enrollment and the follow-up. Participants with discordant strains were presumed to have
new infections and were not considered to have treatment failure. The secondary outcomes
included treatment efficacy based on the results of tests from both follow-up visits, as well
as safety.

N Engl J Med. Author manuscript; available in PMC 2016 June 24.
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The primary analysis population for efficacy and safety was the per-protocol population, in
accordance with International Conference on Harmonisation guidelines for a noninferiority
study.22 An intention-to-treat approach is considered to be nonconservative in noninferiority
studies, because dropouts and withdrawals may reduce the magnitude of the difference in
efficacy between treatments.22 Thus, we used the per-protocol population, which comprised
participants who completed therapy, defined as patients who received either a single dose of
azithromycin or at least 10 doses of doxycycline and whose status with regard to treatment
failure could be established at the first follow-up; the use of at least 10 doses of doxycycline
for the evaluation of outcome was based on a doxycycline adherence study in which a 100%
cure rate was shown in association with this degree of adherence.® Participants were
considered not able to be evaluated for the primary outcome if they were not tested at the
first follow-up, had negative results of the chlamydia test at enrollment, or vomited the
treatment within 1 hour after taking it (without the medication being readministered).

STATISTICAL ANALYSIS

RESULTS

The goal of noninferiority trials is to determine whether the efficacy of a treatment is no
worse than that of another treatment.23 This noninferiority study was designed to test the
null hypothesis that the absolute rate of azithromycin treatment failure would be at least 5
percentage points higher than the absolute rate of doxycycline treatment failure against the
alternative hypothesis that there would be no difference between regimens, with a failure
rate of 3% for both (a rate that was based on the results of the meta-analysis).* The decision
to use the difference cutoff of 5 percentage points was based on the reported high cure rates
for both treatments?; this difference was considered by the investigative team to be an
appropriate cutoff to establish the clinical noninferiority of azithromycin to doxycycline. It
was estimated that for the study to have 90% power to test the hypothesis at a one-sided 0.10
significance level, the per-protocol population would need to include 153 participants in
each group. The failure rate was estimated with binomial proportion and 95% confidence
intervals. One-sided 90% exact confidence intervals were used to estimate the difference in
the failure rates between the two treatments, which is appropriate for a noninferiority study
and which is consistent with the one-sided significance level of 0.10 that was used for the
determination of the sample size. Analyses were performed with SAS software, version 9.3
(SAS Institute). Associations between participant characteristics and study group or
treatment failure were evaluated with the use of Fisher's exact test or a Wilcoxon rank-sum
test. Differences in self-reported versus documented previous chlamydia infection were
evaluated with McNemar's test.

STUDY PARTICIPANTS

Of the 567 participants enrolled from December 2009 through April 2014, a total of 284
were randomly assigned to receive azithromycin, and 283 were randomly assigned to
receive doxycycline (Fig. 1). After early discontinuation was accounted for, 155 participants
(55%) in each group completed the first follow-up and made up the per-protocol population.
Discharge from the youth correctional facility was the primary reason for early
discontinuation. The final study visit was completed in May 2014; in the per-protocol

N Engl J Med. Author manuscript; available in PMC 2016 June 24.
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population, 90% of the patients in the azithromycin group and 81% of the patients in the
doxycycline group completed both follow-up visits.

The characteristics of the participants in the per-protocol group at baseline are shown in
Table 1. Most male participants (150 of 201, 75%) reported not having urogenital
symptoms. The majority of female participants (67 of 109, 61%) reported urogenital
symptoms, most commonly abnormal vaginal discharge (54 of 109, 50%). Pelvic
inflammatory disease was not diagnosed in any female participant. Previous chlamydia
infection was self-reported by 22% of the male participants (44 of 201) and was documented
in 20% (40 of 201). Female participants self-reported previous chlamydia infection more
often than it was documented (44 [40%] vs. 32 [29%], P = 0.001). Demographic
characteristics, frequencies of symptoms, and the rate of reported previous chlamydia
infection did not differ significantly between the treatment groups. Sex with a female in the
previous 12 months was reported by 198 male participants (99%), and sex with a male was
reported by 1 (0.5%). Sex with a male during the previous 12 months was reported by 107
female participants (98%), and sex with a female was reported by 17 (16%). Sex after
enrollment was reported by 1 participant: a female who reported having sex with another
female in the youth correctional facility. No participants had a furlough from the youth
correctional facility during the course of the study.

CHLAMYDIA TREATMENT FAILURE AND PREDICTORS

No treatment failures occurred in the doxycycline group (0%; 95% confidence interval [CI],
0.0 to 2.4). In the azithromycin group, seven participants (six male and one female) tested
positive for chlamydia at the first follow-up; however, two of the males were infected with
strains that were discordant with the infecting strains at baseline and were not considered to
have treatment failure. Therefore, there were five treatment failures among participants who
received azithromycin (3.2%; 95% CI, 0.4 to 7.4): four in male participants (3.9%; 95% ClI,
1.1t09.7) and one in a female participant (1.9%; 95% CI, 0.0 to 10.1); all the participants
with treatment failure were asymptomatic. The difference in failure rate between the
treatments was 3.2 percentage points (one-sided 90% CI, 0 to 5.9). Because the upper
boundary of the 90% confidence interval exceeded 5 percentage points, the null hypothesis
was not rejected, and thus the noninferiority of azithromycin to doxycycline was not
established. With only five treatment failures, analyses of participant characteristics
associated with treatment failure were limited, and no significant associations were
identified.

No doxycycline treatment failures were identified at the second follow-up. A single female
participant who received azithromycin tested negative for chlamydia at the first follow-up
but tested positive at the second follow-up. When this treatment failure was included with
the five that were detected at the first follow-up, the failure rate for azithromycin was
calculated as 3.9% (95% ClI, 1.4 to 8.2). Of note, OmpA genotyping was unsuccessful in two
of the six participants with treatment failure (both were female participants); however, these
two participants did not have unsupervised furloughs or report interim sexual activity.

N Engl J Med. Author manuscript; available in PMC 2016 June 24.
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TREATMENT ADHERENCE AND SAFETY

In the azithromycin group, two participants (1%) vomited azithromycin within 1 hour after
taking it, and a second dose was administered successfully. In the doxycycline group, 77%
of participants received 14 doses; because of the logistic challenges inherent in conducting
the study in youth correctional facilities, 2% of participants received 11 doses, 3% received
12 doses, 12% received 13 doses, 6% received 15 doses, and 1% received 16 doses. No
participants were excluded from the per-protocol population because they received an
insufficient number of doxycycline doses. Adverse events were reported by 23% of the
participants in the azithromycin group and by 27% of the participants in the doxycycline
group; the most common adverse events reported in both groups were gastrointestinal
symptoms. No severe or serious adverse events occurred, and no participants discontinued
participation in the study because of an adverse event.

DISCUSSION

In this trial, the noninferiority of azithromycin to doxycycline for the treatment of chlamydia
infection was not established. This was not a result of azithromycin having low efficacy; the
97% efficacy of the drug in our study was consistent with that reported in a meta-analysis.*
Rather, it reflects the 100% efficacy of doxycycline. Because doxycycline is not given under
direct observation in practice outside institutional settings, the generalizability of our
findings is unknown. The two studies that have evaluated patient-reported adherence to
doxycycline treatment for chlamydia infection suggest that 3 to 28% of patients miss at least
1 dose.>8 However, a study in which adherence to doxycycline treatment was evaluated
with microprocessor-containing medication bottles suggested that the degree of adherence
based on reporting by participants can be an overestimation®; the study showed that
although 90% of participants reported taking all doses within 8 days, only 16% actually
managed this degree of adherence. Nonadherence to doxycycline therapy contributes to
treatment failure. Bachmann et al. reported no treatment failures among 58 participants who
took 10 to 14 doses, as compared with treatment failure in 4 of 20 participants (20%) who
took fewer than 10 doses.®> Khosropour et al. evaluated doxycycline adherence among males
with symptomatic chlamydia urethritis and found treatment failure in 1 of 37 participants
(3%) who took 14 doses, versus 2 of 10 participants (20%) who missed at least one dose.5 In
our study, we determined adherence through the staff recording directly observed treatment,
and our results suggest that doxycycline is up to 100% efficacious against chlamydia among
patients who are mostly adherent, whereas azithromycin may be slightly less efficacious,
with an occasional treatment failure. When chlamydia treatment is provided in real-world
clinical practice, the possibility that the efficacy of doxycycline could be offset by limited
adherence should be taken into consideration.

It is unclear why all the treatment failures in our study occurred in azithromycin-treated
participants. Resistance to the drug is a consideration, although it is unlikely. High-level
azithromycin resistance in human C. trachomatis strains has not been definitively shown,
and only in rare cases have “heterotypic” resistant strains been associated with treatment
failure.242> More recent studies of nongonococcal urethritis have suggested that the efficacy
of azithromycin may be lower in males who have symptomatic chlamydia urethritis than

N Engl J Med. Author manuscript; available in PMC 2016 June 24.
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previous studies had indicated.*2-11 Qur study was not designed or powered to evaluate the
efficacy of azithromycin in symptomatic chlamydia-infected males. However, in a
subanalysis of 102 males who received azithromycin, the difference in treatment failure rate
between males who reported painful urination and those who did not report it (2 of 20 [10%)]
and 2 of 82 [2%], respectively) was not significant (P = 0.17), but the results suggest that the
efficacy of azithromycin for the treatment of symptomatic chlamydia urethritis deserves
further study. Azithromycin levels that are sufficient to eradicate chlamydia may not be
achieved in some patients. Only limited studies have shown the presence of therapeutic
levels of azithromycin in the female genital tract,26:27 and there are insufficient data on
azithromycin levels in the urethra. Even with sufficient levels, it is possible that some
organisms are not eradicated in acute infection, as suggested by an in vitro study that
showed that doxycycline was more effective than azithromycin in eradicating chlamydia
from acutely infected human epithelial cells.28

An important aspect of our study was the use of youth correctional facilities as the sites for
the trial. Conducting the trial at these sites minimized the possibility of chlamydia re-
exposure from untreated partners, limited exposure from new partners, and enhanced
treatment adherence. Another important aspect of this study was the improved accuracy in
the detection of treatment failure with the use of nucleic acid amplification testing and
OmpA genotyping; the usefulness of the latter method is illustrated by the identification of
two male participants who denied having sex after therapy and had repeat chlamydia
infection with different strains, which suggested that they were not forthcoming about their
sexual history. Because the residents of youth correctional facilities do not undergo routine
oropharyngeal or rectal chlamydia screening, it is possible that those two male participants
had sex with male residents who had extragenital chlamydia infection. Adding chlamydia
testing at day 67 yielded only one treatment failure, which suggests that relapsing or
persistent chlamydia infection is probably rare, despite the findings of a study of same-
serovar chlamydial infections over a period of 2 to 5 years, which suggested that it may
occur.2?

Our study had some limitations. First, it was performed in a single geographic location,
which may influence the generalizability of the findings. Second, urine specimens were used
for chlamydia nucleic acid amplification testing in female participants. During the course of
the study, vaginal swabs become the preferred specimen for chlamydia screening by means
of nucleic acid amplification testing,3C in part because of the slightly higher sensitivity of
this type of testing when vaginal swab samples are used3!; however, we continued to test
urine specimens for comparison purposes, and it is possible that a small number of
infections were undetected. Third, an unexpected challenge in our study was the high rate of
early discharge from youth correctional facilities; this may have been due in part to
changing trends in juvenile justice policies leading to fewer and shorter incarcerations. The
discharge rate led to a need to enroll more participants to achieve the targeted per-protocol
population size and influenced sex distribution, with the result that there were almost two
times as many males as females in the per-protocol population. Finally, with our sample size
and low rate of treatment failure, a small change in the number of failures in either treatment
group could alter our conclusions regarding noninferiority. For example, 2 fewer failures in
the azithromycin group (3 of 155 in the azithromycin group vs. 0 of 155 in the doxycycline

N Engl J Med. Author manuscript; available in PMC 2016 June 24.
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group) would give an upper boundary of the 90% confidence interval of 4.3 percentage
points. Therefore, 2 events would influence the determination of noninferiority.
Furthermore, we determined that for the observed rates of treatment failure, an additional
130 participants who could be evaluated in each treatment group (almost double our sample
size) would be required in order to increase the precision and establish the noninferiority of
azithromycin with the use of the prespecified statistical criteria. As we noted above, we used
a one-sided significance level of 0.10 for the determination of sample size; decreasing the
significance level to 0.05 would have increased the sample-size requirements to an
unattainable level.

In conclusion, the noninferiority of azithromycin to doxycycline was not established in our
study. However, the efficacy of both types of treatment was high (97% and 100%) in the
context of a per-protocol analysis and directly observed and monitored therapy.
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567 Patients were screened

567 Were enrolled and underwent
randomization

284 Were assigned to receive 283 Were assigned to receive
azithromycin doxycycline
129 Discontinued study early 128 Discontinued study early
89 Were discharged from facility 96 Were discharged from facility
20 Received other antichlamydia 14 Received other antichlamydia
treatment - —— treatment
12 Were negative for chlamydia 9 Were negative for chlamydia
at enrollment at enrollment
8 Had other reason 9 Had other reason
155 Completed primary evaluation 155 Completed primary evaluation

Figure 1. Screening, Randomization, and Follow-up
A total of 567 participants in four youth correctional facilities were enrolled and underwent

randomization. In each study group, 155 participants completed the primary evaluation at
the first follow-up visit 28 days after treatment initiation and made up the per-protocol
population. The most common reason for early discontinuation was discharge from the
youth correctional facility, which occurred more often among females than among males
(60% vs. 31%). Other reasons for discontinuing study participation in the azithromycin
group were as follows: tested positive for gonorrhea (1 participant), pelvic inflammatory
disease diagnosis (2), vomited within 1 hour after treatment (2), pregnancy identified after
treatment (1), and enrolled without a positive chlamydia screening test (2). Other reasons for
discontinuing study participation in the doxycycline group were as follows: pelvic
inflammatory disease diagnosis (2), pregnancy identified after treatment (1), enrolled
without a positive chlamydia screening test (1), pregnancy possibility (1), physician
withdrawal (1), and enrolled while taking antibiotics with potential antichlamydial
therapeutic effects (3).
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Table 1

Baseline Characteristics of the Participants in the Per-Protocol Population.*
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Characteristic All Participants (N Azithromycin (N = Doxycycline (N = PVal eT
=310) 155) 155) u
All participants
Sex — no. (%) 0.74
Male 201 (65) 102 (66) 99 (64)
Female 109 (35) 53 (34) 56 (36)
Race — no./total no. (%) 0.49
White 109/307 (36) 59/154 (38) 50/153 (33)
Black 136/307 (44) 64/154 (42) 72/153 (47)
Other 62/307 (20) 31/154 (20) 31/153 (20)
Hispanic ethnic background — no. (%) 158 (51) 84 (54) 74 (48) 0.09
Median age (range) — yr 17.0 (13.5-20.4) 17.1 (14.6-18.9) 16.9 (13.5-20.4) 0.07
Previous chlamydia infection — no. (%) 0.71
No 222 (72) 113 (73) 109 (70)
Yes 88 (28) 42 (27) 46 (30)
HIV or AIDS — no. (%) NA
Not present 309/310 (100) 154/155 (99) 155/155 (100)
Information not ascertained 1/310 (<1) 1/155 (1) 0
Median no. of sexual partners in the previous 12 mo 3(2-6) 3 (2-6) 3(2-6) 0.57
(IQR)
Median age at first sexual activity (IQR) — yr 14 (13-14) 14 (13-15) 13 (13-14) 0.04
Male participants
Painful urination — no./total no. (%) 0.86
No 160/201 (80) 82/102 (80) 78/99 (79)
Yes 41/201 (20) 20/102 (20) 21/99 (21)
Penile discharge — no./total no. (%) >0.99
No 191/201 (95) 97/102 (95) 94/99 (95)
Yes 10/201 (5) 5/102 (5) 5/99 (5)
Pain in the scrotum or testicle area — no./total no. (%)
No 199/201 (99) 100/102 (98) 99/99 (100) 0.50
Yes 2/201 (1) 2/102 (2) 0
No previous nongonococcal urethritis — no./total no. 201/201 (100) 102/102 (100) 99/99 (100) NA
(%)
No previous epididymitis — no./total no. (%) 201/201 (100) 102/102 (100) 99/99 (100) NA
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Characteristic All Participants (N Azithromycin (N = Doxycycline (N = PVal U
=310) 155) 155) ue
Female participants
Painful urination — no./total no. (%) >0.99
No 102/109 (94) 50/53 (94) 52/56 (93)
Yes 7/109 (6) 3/53 (6) 4/56 (7)
Abnormal vaginal discharge — no./total no. (%) 0.85
No 55/109 (50) 26/53 (49) 29/56 (52)
Yes 54/109 (50) 27/53 (51) 27/56 (48)
Irregular vaginal bleeding — no./total no. (%) >0.99
No 97/109 (89) 47/53 (89) 50/56 (89)
Yes 12/109 (11) 6/53 (11) 6/56 (11)
Pelvic pain — no./total no. (%) 0.12
No 83/109 (76) 44/53 (83) 39/56 (70)
Yes 26/109 (24) 9/53 (17) 17/56 (30)
Previous pelvic inflammatory disease — no./total no. 0.23
(%)
No 107/109 (98) 51/53 (96) 56/56 (100)
Yes 2/109 (2) 2/53 (4) 0
Hormone contraception use — no./total no. (%) >0.99
No 100/109 (92) 49/53 (92) 51/56 (91)
Yes 9/109 (8) 4/53 (8) 5/56 (9)

All characteristics, with the exception of the sex of the participants, were self-reported. AIDS denotes acquired immunodeficiency syndrome, HIV
human immunodeficiency virus, IQR interquartile range, and NA not applicable.

TP values for the differences between the two treatment groups were determined with the use of a Wilcoxon rank-sum test (for age, sex partners in
the past 12 months, and age at first sex) or Fisher's exact test (for all other characteristics).
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