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Background. Little is known about rectal Chlamydia trachomatis (CT) infection in outpatients attending sexually transmitted
disease (STD) clinics in China. In this study, we aimed to explore the clinical and epidemiologic features of rectal CT infection in
this population.

Methods. A cross-sectional study was conducted among patients attending STD clinics in Tianjin and Guangxi provinces of
China from June 2018 to August 2020. Bivariate and multivariate logistic regression analysis were developed to explore the associa-
tion of different risk factors for urogenital and rectal CT infection.

Results.  The prevalence of urogenital and rectal CT was 11.2% (154/1374) and 4.9% (68/1377), respectively. The rectal CT prev-
alence among female and male patients was 7.8% (60/767) and 1.3% (8/610), respectively. The most common genotype in urogenital
CT-positive samples was genotype E (29.9%), while the most common genotype among rectal CT-positive samples was genotype
J (23.4%). More than 85% (52/60) of women infected with rectal CT were co-infected with urogenital CT. About 90.0% (36/40) of
women shared similar genotypes between rectal and urogenital samples. Females and patients infected with urogenital CT were
deemed to be at an increased risk for rectal CT infection. A high proportion of rectal CT infection had concurrent urogenital CT

infection, especially in women, and most of the co-infections were shared among the same genotypes.

Conclusions.

It would be prudent to encourage awareness and introduce detection tests and treatment strategies for rectal CT

infection particularly in female patients visiting STD clinics in China.
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Chlamydia trachomatis (CT) is the most common sexually
transmitted pathogen across the world and is one of the major
contributors of overall prevalence of sexually transmitted infec-
tions (STIs) globally. Based on the 2018 global STT surveillance
from the World Health Organization (WHO), global estimation
of new CT cases in 2016 was 127.2 million [1]. Most individuals
infected with chlamydia are asymptomatic. If left untreated,
chlamydia initiates an inflammatory and immunological
process leading to complications such as urethritis in men or
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cervicitis, pelvic inflammatory syndromes [2], and infertility
[3] in women. It has also been shown to increase the risk of
HIV transmission [4]. The mean duration of CT infection is
1.36 years [5]; the higher the prevalence of untreated infection,
the more slowly clearance occurs, facilitating easier spread be-
tween partners and higher community transmission [6].
Various epidemiologic studies have shown that the rate of
rectal chlamydia infection is very high not only in men who
have sex with men (MSM) [7] but also in women and men who
have sex with women [8]. In a Chinese study conducted on
rectal CT prevalence among the general population, the pooled
prevalence of urogenital CT among the general population
was 2.9% (95% CI, 2.4%-3.5%) [9] and the rectal prevalence
of CT in MSM was 15.6% [10]. Rectal Chlamydial infections
can cause rectal pain, bleeding, and discharge, as well as proc-
titis [11]. They may also increase the risk of HIV acquisition
[12] but are most often asymptomatic [13]. As a result, many
rectal chlamydia infections are undiagnosed and untreated,
and they eventually become a potential reservoir for ongoing
transmission [14]. Rectal testing for CT is an emerging area that
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should be considered in both men and women. The US Food
and Drug Administration cleared commercially diagnostic tests
for extragenital testing for CT in 2019 [15], but there are still
no available diagnostic tests for rectal testing for CT in China.
Rectal CT testing has not always been a part of routine sexually
transmitted disease (STD) screening, particularly in asympto-
matic patients attending STD clinics in China.

In this study, we (1) evaluate the prevalence of rectal CT in-
fections in patients attending STD clinics, (2) identify potential
risk factors for rectal CT infection, and (3) analyze the geno-
typic relationship between urogenital and rectal CT infection.
The findings of this study are intended to help us understand
the clinical and epidemiologic features of rectal CT and revise
the guidelines for diagnosis and management of extragenital
CT in China.

METHODS

Study Participants

A cross-sectional study was conducted between June 2018
and August 2020. Participants included individuals attending
2 outpatient STD clinics in China: (1) Tianjin Academy of
Traditional Chinese Medicine Affiliated Hospital, located in
Northern China and (2) Guangxi Institute of Dermatology, lo-
cated in Southern China. This study was conducted in accord-
ance with the Declaration of Helsinki and was reviewed and
approved by the Institutional Review Board of the Institute of
Dermatology, the Chinese Academy of Medical Sciences, and
Peking Union Medical College (approval number 2017-LS-
021). Participants were consecutively approached for eligibility
and included in the study if they met the following criteria: (1)
age >18 years, (2) willing to provide urine, vaginal, and rectal
swabs, (3) and willing to fill out an anonymous questionnaire
that consisted of questions regarding sociodemographic char-
acteristics, sexual behavior, and STD history. More than 95%
patients consented to participate in this study. All participants
signed informed consent.

Specimen Collection

Male participants provided urine specimens and rectal swabs,
while female participants provided vaginal and rectal swabs.
Male participants self-collected 10-15 mL of first void urine
(FVU) in urine cup. Approximately 5-7 mL of urine was trans-
ferred into the Cobas PCR Media tube with preservation solu-
tion to make sure the urine mixture was in the middle of the
highest and lowest scale lines using disposable pipettes (Roche
Molecular Systems, South Branchburg, NJ, USA) by local tech-
nicians. The technicians collected the vaginal and rectal swabs
and directly transferred them into the Cobas PCR Media tubes,
which were stored at 4°C in refrigerators in local hospitals. These
samples were transported in batches at 18°C-25°C to the STD
reference laboratory at the National Center for STD Control.

Laboratory Testing

Cobas 4800 CT/NG assay (Roche Molecular Systems, NJ,
USA) was used per the manufacturer’s instructions with minor
modifications to detect urogenital and rectal CT and Neisseria
gonorrhoeae (NG) in the STD reference laboratory. Vaginal
and rectal swabs were removed before testing. The Cobas x480
instrument was used to extract nucleic acid from urogenital
and rectal samples and distribute polymerase chain reaction
(PCR) reaction mixture. The Cobas z480 analyzer was used to
perform PCR amplification and detection in a fully automated
fashion.

From urogenital and rectal CT-positive samples, genomic
DNA was extracted, which remained preserved in Cobas PCR
Media using Tianlong nucleic acid extraction reagent (Xian
Tianlong Science & Technology Co., LTD, Shaanxi, China) in a
Tianlong GeneRotex 96 nucleic acid extractor according to the
manufacturer’s instruction. The template DNA amplified the
ompA gene, followed by the nested PCR method as described
in the MLST database website (http://mlstdb.bmc.uu.se) of
Uppsala University with minor modifications. There were 2 pairs
of primers (inner and outer) for amplification of the ompA gene
and 2 primers for sequencing. The detailed information for the
primers is shown in Table 1. All the primers were synthesized
by Invitrogen Corporation (Invitrogen Corporation, Carlsbad,
CA, USA). In the first run for nested PCR, the total PCR reac-
tion mixture was 25 pL:1 uL each for outer primers 118F and
1163R, 12.5 pL for 2xVazyme Taq-Master Mix, 5 pL for the
DNA template of CT-positive samples, and 5.5 pL for ultrapure
water. CT serovar E-bour strain (American Type Culture
Collection Corporation, Manassas, VA, USA) was used as the
positive control, and water was used as the negative control.
Each batch of testing included a positive and negative control
and was performed under the following conditions on Thermo
cycle 2720 (Applied Biosystems, USA): initial denaturation at
95°C for 15 minutes, denaturation at 94°C for 45 seconds, an-
nealing at 60°C for 45 seconds, elongation at 72°C for 90 sec-
onds for 40 cycles, 72°C final elongation for 10 minutes, and
preservation at 4°C. The PCR reaction mixture for the second
run included inner primers MOMP87 and RVS1059, 2x Vazyme
Taq-Master Mix, and water, and the products from the first run
were used as the templates. The amplification procedure in the

Table 1. Primer Pairs Used for PCR Amplification and Sequencing of
ompA Fragment

Name Function Sequence

118F Outer primer ~ 5-ATTGCTACAGGACATCTTGTC-3"

1163R Outer primer ~ 5-CGGAATTGTGCATTTACGTGAG-3’
MOMP87  Inner primer 5-TGAACCAAGCCTTATGATCGACGGA-3’
RVS1059 Inner primer 5-GCAATACCGCAAGATTTTCTAGATTTCATC-3"
ctr200F Sequencing 5-TTAGGIGCTTCTTTCCAATAYGCTCAATC-3°
ctr264R Sequencing 5-GCCAYTCATGGTARTCAATAGAGGCATC-3"

Abbreviation: PCR, polymerase chain reaction.
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second run was same as that used in the first run. Purified PCR
products from the second run were bidirectionally sequenced
using the sequencing primers. The quality of the raw sequence
data was checked using FinchTV, version 1.5.0, and then the bi-
directional sequences for every sample were assembled using
DNAstar, version 7.1. The resulting assembled sequence was
used for genotyping based on the BLAST similarity search tool
on the National Center for Biotechnology Information website
(www.ncbi.nlm.nih.gov).

Data Analysis

Collected questionnaires and experimental data were entered
into an Excel format database by a technician. Another tech-
nician verified the database according to the original ques-
tionnaires and experimental data. IBM SPSS Statistics for
Windows, version 22.0 (IBM Corp, New York, NY, USA), was
used for statistical data analyses. Binary logistic regression was
conducted to explore the associations of different risk factors
for CT infection, with odds ratios and corresponding 95% Cls
concurrently estimated. Variables associated with urogenital
or rectal CT at P < .10 in bivariate logistic regressions were
included in multivariate logistic regression models to identify
independent risk factors. Adjusted odds ratios (AORs) and

their 95% Cls were estimated in a multivariate logistic regres-
sions model. Variables associated with urogenital or rectal CT
at P < .05 in multivariate logistic regressions were considered
statistically significant.

RESULTS

During the study period, 1563 participants were enrolled in the
study, of whom 1382 were included in the final analysis. Of the
181 who were excluded, 15 were aged <18 years, 19 refused to
collect rectal swabs, and 147 rectal samples were collected in-
correctly by nurses. The mean age of participants was 37.9 years
(ranging from 18 to 72 years). Five hundred fifty-three partici-
pants (40.0%) were enrolled at Tianjin Academy of Traditional
Chinese Medicine Affiliated Hospital, 614 were male (44.4%),
and 318 (23.0%) were unmarried. Nearly all participants re-
ported their sexual orientation, 2 reported homosexual orien-
tation, and 3 reported bisexual orientation. Four male patients
(0.7%, 4/611) and 3 female patients (0.4%, 3/761) reported
having had anal intercourse in the past 2 weeks. Two-thirds
of the included participants (67.0%, 926/1382) presented with
urogenital symptoms, while none presented with rectal symp-
toms (Table 2).

Table 2. Characteristics of Included Study Population

Iltem

No. of Participants Responding Proportion, %

Province Tianjin
Guangxi
Gender Male

Female
Ethnicity Han

Minority nationality
Education Primary school
Middle school
High school
Undergraduate
Graduate
Unmarried
Married
Divorced
Widowed
Other

Heterosexual

Marriage

Sexual orientation
Homosexual
Bisexual

Medical insurance

New rural cooperative medical system

Commercial insurance

None

<30000 RMB

30000-50000 RMB

50000-80 000 RMB

80000-100000 RMB

>100000 RMB

Income

Medical insurance system for urban employee

558 40.0
829 60.0
614 44.4
768 55.6
1036 75.1
343 24.9
50 71
184 26.1
156 22.1
299 42.4
17 2.4
318 23.0
1002 72.5
56 4.1
4 0.3

2 0.1
1374 99.4
2 0.1

3 0.2
41 29.8
538 39.0
20 1.5
409 29.7
246 18.0
373 272
511 373
171 12.5
68 5.0
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Of the 1382 patients, 1380 participants provided urogenital
samples, consisting of 612 urine samples and 768 vaginal swabs.
All participants provided rectal samples. Six urogenital samples
and 5 rectal swabs were not amplified effectively with the Roche
PCR test. The urogenital prevalence for CT and NG was 11.2%
(154/1374; 95% CI, 9.6%-13.0%) and 5.7% (78/1374; 95% CI,
4.5%-7.1%), respectively. The rectal prevalence for CT and NG
was 4.9% (68/1377; 95% CI, 3.9%-6.2%) and 2.5% (35/1377;
95% CI, 1.8%-3.6%), respectively. The rectal CT prevalence was
7.8% (60/767; 95% CI, 6.1%-10.0%) and 1.3% (8/610; 95% CI,
0.6%-2.7%) in female and male patients, respectively. Fifty-five

patients were coinfected with rectal and urogenital CT (prev-
alence, 4.0%; 55/1374; 95% CI, 3.1%-5.2%), while 25 were
coinfected with rectal and urogenital NG (prevalence, 1.8%;
25/1374; 95% CI, 1.2%-2.7%).

Of the 222 CT-positive samples, 184 (82.9%) isolates were
successfully sequenced and analyzed; 137 isolates were from
urogenital sources, while 47 were from rectal sources. Ten
genotypes were found in urogenital samples, and 8 were found
in rectal samples. No genotype was found in mixed infection
from either urogenital or rectal samples. The most common
genotypes in urogenital CT-positive samples were genotypes
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1 J K Undetected  Rectal Only
& Urogenital Only  Rectal CT Genotype B # Rectal CT Genotype D # Rectal CT Genotype E # Rectal GT Genotype F # Rectal GT Genotype G # Rectal CT Genotype H # Rectal CT Genotype,J @ Rectal CT Genotype K+ Rectal CT Genotype Undetected
Rectal CT Genotype
Urogenital CT'
Genotype Urogenital Only B D E ¥ G H J K Undetected Total
B 1 1 0 0 0 0 0 0 0 0 2
D 12 0 8 0 0 0 0 0 0 1 21
Da 1 0 0 0 0 0 0 0 0 0 1
E 25 0 1 9 0 0 0 0 0 6 41
T 12 0 0 0 5 0 0 0 0 1 18
G 8 0 0 0 0 6 0 1 0 1 16
H 3 0 0 0 0 0 1 0 0 0 4
I 1 0 0 0 0 0 0 0 0 0 1
J 16 0 0 1 1 0 0 7 0 2 27
K 5 0 0 0 0 0 0 0 1 0 6
Undetected 15 0 0 0 0 0 0 0 0 2 17
Rectal Only 0 0 0 0 2 0 3 0 8 13
Total | 99 1 9 10 6 8 1 11 1 21 167

Figure 1. The distribution for chlamydial genotype. Abbreviation: CT, Chlamydia

trachomatis.
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E (41/137, 29.9%), J (27/137, 19.7%), and D (21/137, 15.3%).
The most common genotypes in rectal samples were genotypes
J (11/47, 23.4%), E (10/47, 21.3%), and D (9/47, 19.2%) (Figure
1). There was no statistically significant difference in distribu-
tion of CT genotypes between the urogenital and rectal sam-
ples (x° = 3.558, P = .936). Thirty-eight of 42 rectal samples
(90.5%) had the same genotype as that of urogenital samples. Of
these 38, 2 samples were from men and 36 were from women.
Genotype L, which causes lymphogranuloma venereum, was
not found in this study.

Bivariate logistic regression analyses showed that urogenital
CT was significantly associated with different zones, gender,
age, marital status, medical insurance status, number of sexual
partners, genital symptoms, and infection with urogenital NG.
These 8 variables were selected in the final multivariate anal-
ysis for urogenital CT infection. After adjusting for potential
confounders, the following variables were found to be signifi-
cantly associated with urogenital CT: being from Tianjin (AOR,
0.981; 95% CI, 0.969-0.993), age <25 years (AOR, 2.145; 95%
CI, 1.287-3.572), and urogenital NG infection (AOR, 3.43; 95%
CI, 1.99-5.912) (Table 3). Seven variables—gender, age, marital

status, medical insurance status, STD history, infection with
rectal NG, and urogenital CT—were used in the multivariate
analysis for rectal CT infection. Variables found to be signif-
icantly associated with rectal CT were female gender (AOR,
16.727; 95% CI, 6.986-40.050) and urogenital CT infection
(AOR, 95.391; 95% CI, 45.29-200.914) (Table 4).

DISCUSSION

To our knowledge, this is the first analysis of rectal Chlamydia
infection and genotypes among STD clinic attendees in China.
The findings from this study indicate that among male STD
clinic attendees, the prevalence of rectal CT infection (1.3%)
was lower than urogenital CT infection (13.7%) and lower com-
pared with previous prevalence studies among MSM patients in
China (15.5%) [10, 16]. Among female participants, the preva-
lence rates of rectal CT infection and urogenital CT infection
were similar (7.8% and 9.3%, respectively), and comparable to
the median prevalence in female patients in many developed
countries [8, 17]. The total prevalence of rectal CT infection
(2.5%) in this study was significantly lower than the urethral

Table 3. Risk Factors Associated With Increased Risk of Genital CT Among STI Clinic Attendees in China

Risk Factors Levels Prevalence, % (no./No.) OR (95% ClI) AOR (95% Cl)
Province Tianjin 7.6 (42/552) 0.980 (0.969-0.992)° 0.981(0.969-0.993)°
Guangxi 13.6 (112/822) Reference Reference
Gender Male 13.7 (83/607) 1.553 (1.109-2.174)° 1.195 (0.818-1.747)
Female 9.3 (71/767) Reference Reference
Age <25y 20.8 (38/183) 2.429 (1.619-3.642)* 2.145 (1.287-3.572)°
>25y 9.7 (116/1374) Reference Reference
Education Basic 11.2 (26/233) 0.724 (0.448-1.172)
High 14.8 (69/467) Reference
Marriage Married 15.2 (567/376) 1.660 (1.168-2.358)% 1.163 (0.756-1.788)
Single 9.7 (97/998) Reference Reference
Ethnicity Han 10.7 (111/1033) 0.848 (0.581-1.239)
Minority nationality 12.4 (42/338) Reference
Sexual orientation Homosexual/bisexual 0 (0/5) -
Heterosexual 11.2 (153/1366) Reference
Insurance No 15.3 (62/406) 1.708 (1.209-2.413)? 1.266 (0.87-1.842)
Yes 9.5 (92/964) Reference Reference
Income/y, renminbi yuan <80000 11.1 (125/1124) 0.934 (0.604-1.444)
>80000 11.8 (28/237) Reference
STD history Yes 9.7 (23/238) 0.819 (0.513-1.307)
No 11.6 (131/1134) Reference
No. of sexual partners >1 14.5 (47/325) 1.457 (1.006-2.108)° 1.387(0.916-2.102)
1 10.4 (104/1000) Reference Reference
Symptoms Yes 12.4 (114/918) 1.475 (1.009-2.154)? 1.317(0.887-1.956)
No 8.8 (40/456) Reference Reference
Anal intercourse Yes 0.0 (0/7) =
No 11.3 (146/1295) Reference
Urogenital infection NG 34.6 (27/78) 4.873 (2.952-8.043)° 3.43(1.99-5.912)°
Non-NG 9.8 (127/1296) Reference Reference
Abbreviations: AOR, adjusted odds ratio; CT, Chlamydia trachomatis; NG, Neisseria gonorrhoeae; OR, odds ratio; STD, sexually transmitted disease; STI, sexually transmitted infection.
P<
°P < .05.
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Table 4. Risk Factors Associated With Increased Risk of Rectal CT Among STI Clinic Attendees in China

Risk Factors Levels Prevalence, % (no./No.) OR (95% CI) AOR (95% Cl)
Province Tianjin 4.5 (25/552) 0.996 (0.980-1.011)
Guangxi 5.2 (43/825) Reference
Gender Female 7.8 (60/767) 6.386 (3.030-13.461)° 16.727 (6.986-40.050)°
Male 1.3 (8/610) Reference Reference
Age <25y 12.9 (24/186) 3.862 (2.287-6.521)° 1.948 (0.782-4.854)
>25y 3.7 (44/1191) Reference Reference
Education Basic 3.8 (9/234) 0.607 (0.282-1.304)
High 6.2 (29/469) Reference
Marriage Married 7.7 (29/378) 2.045 (1.246-3.359)* 0.84 (0.37-1.908)
Single 3.9 (39/999) Reference Reference
Ethnicity Han 4.9 (51/1033) 0.990 (0.5664-1.738)
Minority nationality 5.0 (17/343) Reference
Sexual orientation Homosexual/bisexual 0 (0/5) -
Heterosexual 5.0 (68/1369) Reference
Insurance No 6.9 (28/408) 1.704 (1.036-2.802)* 1.128 (0.551-2.309)
Yes 4.1 (40/965) Reference Reference
Income/y, renminbi yuan <80000 5.2 (69/1125) 1.414 (0.691-2.893)
>80000 3.8 (9/239) Reference
STD history Yes 1.3 (3/239) 0.209 (0.065-0.672)° 0.408 (0.105-1.586)
No 5.7 (65/1136) Reference Reference
No. of sexual partners >1 3.7 (12/325) 0.648 (0.343-1.225)
1 5.6 (56/1003) Reference
Symptoms Yes 4.8 (44/923) 0.897 (0.5638-1.494)
No 5.3 (24/454) Reference
Anal intercourse Yes 0.0 (0/7) =
No 5.1 (66/1296) Reference
Anal infection NG 20.0 (7/35) 5.250 (2.206-12.496) 1.423 (0.356-5.693)
Non-NG 4.5(61/1342) Reference Reference
Urogenital infection CT 35.7 (55/154) 51.368 (27.134-97.245)° 95.391 (45.29-200.914)°
Non-CT 1.1 (13/1215) Reference Reference
NG 7.8 (6/77) 1.677 (0.701-4.008)
Non-NG 4.8 (62/1292) Reference
Abbreviations: AOR, adjusted odds ratio; CT, Chlamydia trachomatis; NG, Neisseria gonorrhoeae; OR, odds ratio; STD, sexually transmitted disease; STI, sexually transmitted infection.
P<
°P < .05.

CT prevalence in this study (11.2%) and rectal CT prevalence
in MSM in previous studies in China [10, 16]. This suggests
that the high-risk behaviors related to rectal CT transmission
in STD clinic attendees are different from urogenital trans-
mission and different from rectal CT transmission in MSM.
A total of 222 cases with CT infection were identified—55 of
whom (24.8%) had infection at both anatomic sites. Thirteen
of 68 rectal CT infections (19.1%) would be missed in absence
of rectal testing in this study; this phenomenon was consistent
with other studies that have been published thus far [18, 19].
High rates of concurrent genital and rectal chlamydial infec-
tions in female patients should call our attention.

Doxycycline and azithromycin are first-line antibiotics for
the treatment of CT infection. However, our findings suggest
that the effectiveness of doxycycline and the effectiveness of
azithromycin for the treatment of rectal and urogenital chla-
mydia are different. Azithromycin had lower efficacy compared
with doxycycline for the treatment of rectal chlamydia infection

[20, 21]. This suggests that doxycycline would be a reasonable
choice to treat female urogenital CT infection in order to treat
a presumed undiagnosed rectal CT infection in the absence of
rectal testing.

The genotype distribution in rectal CT infection had no
significant difference compared with urogenital CT infection
(5 = 3.558; P=.936); the prevalent genotypes in rectal CT infec-
tion were genotypes J (23.4%), E (21.3%), and D (19.2%), which
were also very common in urogenital CT infection (E [29.9%], ]
[19.7%], and D [15.3%]) in all outpatients in STD clinics; 90.5%
(38/42) of rectal infections had the same genotype as urogenital
infections. These findings suggest a strong correlation between
rectal CT infection and urogenital infection. The most common
genotypes associated with rectal CT infection in this population
were different from Chinese MSM groups reported in previous
studies [16, 22, 23], where the most prevalent genotypes were
genotypes D and G, which accounted for >70% of rectal CT in-
fections. This difference may partly be explained by differences
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in sexual practices among outpatients in STD clinics and MSM,
with insufficient overlap between these 2 groups in China.

We found that risk factors for CT infections from urogen-
ital and anorectal sites were different. In our study, age <25 and
urogenital NG infection were independent risk factors for uro-
genital CT infection, while female gender and urogenital CT
infection were independent risk factors for rectal CT infection.
Age <25 is a known risk factor in chlamydial management;
women age <25 are encouraged to test for CT every year in cer-
tain developed countries [24, 25]. CT/NG coinfection is very
common [26], with an antichlamydial regimen for treatment
of uncomplicated NG suggested in most STI guidelines [25,
27]. Although no consensus has been reached among experts
regarding the dual antimicrobial therapy of choice for uncom-
plicated NG, mandatory combination with an antichlamydial
agent may reduce the spread of chlamydia.

In line with our results, previous studies have suggested that
rectal CT could be caused by spread of cervical infection via the
perianal region to the rectum [28]. In our study, 86.7% (52 in
60) of the female rectal CT-infected patients had a concurrent
urogenital infection, and 87.5% (35/40) of them had the same
genotypes. Self-spread of urogenital infection to the rectum by
auto-inoculation or contamination from post-toilet wiping be-
havior could be possible [29, 30].

Our study had the following limitations. First, none of the
patients reported proctitis. A possible explanation could be
lack of rectal symptoms in most patients infected with rectal
CT [31]. Another possibility is that most patients who develop
proctitis would choose the proctology department rather than
an STD clinic for treatment; these patients could not be re-
cruited in this study. Second, high-risk behaviors such as anal
intercourse and number of sexual partners were found to have
no significant correlation with CT infection. It is possible that
this sensitive information would be deliberately concealed by
the patients, leading to underestimation of high-risk sexual be-
havior. Third, pharyngeal swabs were not collected in this study;
hence we cannot explain whether infection at the anorectal site
in absence of urogenital CT infection or with a genotype dif-
ferent from urogenital infection was from the gastrointestinal
tract through oral sex [32]. Lastly, the cross-sectional nature of
this study would be less effective in studying the natural history
and transmission capacity of rectal CT infection compared with
a prospective study. How some patients develop rectal CT in-
fection without anal intercourse or urogenital infection cannot
be explained.

CONCLUSIONS

A high proportion of patients with rectal CT infection had con-
current urogenital CT infection, especially women, and most
of these coinfections shared the same genotypes. Screening for
rectal CT infection might be more important for female pa-
tients visiting STD clinics regardless of rectal symptoms and

irrespective of anal intercourse. Test reagents and treatment
strategies for rectal CT infection should be introduced in China
as soon as possible.
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