
Evidence Synthesis 
Number 206 
 
 
Screening for Chlamydial and Gonococcal Infections: 
A Systematic Review Update for the U.S. Preventive 
Services Task Force 

 
 
Prepared for: 
Agency for Healthcare Research and Quality 
U.S. Department of Health and Human Services 
5600 Fishers Lane 
Rockville, MD 20857 
www.ahrq.gov 
 
HHSA 290-2015-00009-I, Prism No. HHSA29032014T 
 
Prepared by: 
Pacific Northwest Evidence-Based Practice Center 
Oregon Health & Science University 
Mail Code: BICC 
3181 SW Sam Jackson Park Road 
Portland, OR 97239 
www.ohsu.edu/epc 
 
Investigators: 
Amy Cantor, MD, MPH 
Tracy Dana, MLS 
Jessica C. Griffin, MS  
Heidi D. Nelson, MD, MPH 
Chandler Atchison, MPH 
Kevin L. Winthrop, MD 
Roger Chou, MD 
 
AHRQ Publication No. 21-05275-EF-1  
September 2021 



Screening for Chlamydia and Gonorrhea ii Pacific Northwest EPC 

This report is based on research conducted by the Pacific Northwest Evidence-based Practice 
Center (EPC) under contract to the Agency for Healthcare Research and Quality (AHRQ), 
Rockville, MD (Contract No. 290-2015-00009-I, Prism No. HHSA29032014T). The findings 
and conclusions in this document are those of the authors, who are responsible for its contents, 
and do not necessarily represent the views of AHRQ. Therefore, no statement in this report 
should be construed as an official position of AHRQ or of the U.S. Department of Health and 
Human Services. 
 
The information in this report is intended to help healthcare decision makers—patients and 
clinicians, health system leaders, and policymakers, among others—make well-informed 
decisions and thereby improve the quality of healthcare services. This report is not intended to be 
a substitute for the application of clinical judgment. Anyone who makes decisions concerning the 
provision of clinical care should consider this report in the same way as any medical reference 
and in conjunction with all other pertinent information (i.e., in the context of available resources 
and circumstances presented by individual patients). 
 
This report may be used, in whole or in part, as the basis for development of clinical practice 
guidelines and other quality enhancement tools, or as a basis for reimbursement and coverage 
policies. AHRQ or U.S. Department of Health and Human Services endorsement of such 
derivative products may not be stated or implied. 
 
None of the investigators have any affiliations or financial involvement that conflicts with the 
material presented in this report. 
 
Acknowledgments 
 
The authors thank AHRQ Medical Officers Kathleen Irwin, MD, MPH, Tina Fan, MD, MPH, 
and Brandy Peaker, MD, MPH; as well as the U.S. Preventive Services Task Force. 
 
Suggested Citation 
 
Cantor A, Dana T, Griffin JC, Nelson HD, Atchison C, Winthrop KL, Chou R. Screening for 
Chlamydial and Gonococcal Infections: A Systematic Review Update for the U.S. Preventive 
Services Task Force. Evidence Synthesis No. 206. AHRQ Publication No. 21-05275-EF-1. 
Rockville, MD: Agency for Healthcare Research and Quality; 2021. 
 



Screening for Chlamydia and Gonorrhea iii Pacific Northwest EPC 

Structured Abstract  
 
Background: In 2014, the U.S. Preventive Services Task Force (USPSTF) recommended 
screening for chlamydia and gonorrhea in asymptomatic, sexually active women, aged 24 years 
or younger and in older women who are at increased risk for infection. There was insufficient 
evidence to recommend for or against screening in men.  
 
Purpose: To update the 2014 systematic review and synthesize evidence for the USPSTF on the 
effectiveness of screening for chlamydial and gonococcal infection in adults and adolescents, 
including those who are pregnant. 
 
Data Sources: Cochrane Central Register of Controlled Trials (January 2014 through May 2020) 
and Cochrane Database of Systematic Reviews (January 2014 through May 2020), and 
MEDLINE (January 2014 through May 2020), and manually reviewed reference lists); with 
surveillance through May 21, 2021. 
 
Study Selection: English-language trials and observational studies on screening effectiveness, 
accuracy of risk stratification and alternative screening methods, test accuracy, and screening 
harms. 
 
Data Extraction: One investigator abstracted data and a second investigator checked data 
abstraction for accuracy. Two investigators independently assessed study quality using methods 
developed by the USPSTF. 
 
Data Synthesis (Results): 20 studies met inclusion criteria (N=179,515); seven studies were 
carried forward from the prior report. Three previously included trials of women found 
chlamydia screening associated with decreased risk of PID versus no screening, though effects 
were not statistically significant in two trials. One new, good-quality trial of young women and 
men in primary care clinics found screening for chlamydia associated with decreased risk of 
hospital diagnosed primary pelvic inflammatory disease (PID) (Relative Risk [RR] 0.6; 95% 
Confidence Interval [CI], 0.4 to 1.0), though absolute effects were small (absolute difference -
0.137%). Screening was not associated with decreased risk of clinic diagnosed PID (RR 1.1; 
95% CI, 0.7 to 1.8) or epididymitis in men (RR 0.9; 95% CI, 0.6 to 1.4). Three studies on the 
accuracy of risk prediction instruments in asymptomatic persons reported an area under the 
receiver operating characteristic curve (AUC) that ranged from 0.64 to 0.73. Using age criteria 
alone (<22 years) to selectively screen women for chlamydial and gonococcal infection 
demonstrated similar accuracy (AUC 0.687, Standard Deviation [SD] 0.014) compared with 
more extensive risk criteria. Nine studies of diagnostic accuracy found high specificity across 
anatomic sites, including urine. Sensitivity was high for chlamydial testing in females for all 
anatomic sites including endocervical testing (range 89 to 100%) and vaginal testing (range 90 to 
100%). Studies found high sensitivity of meatal (100%) urethral (99%) and rectal (92%) testing 
for chlamydia in males, but evidence was limited to one study each. Evidence on pharyngeal 
testing was limited to one study of MSM that demonstrated low sensitivity for chlamydial 
infection (69.2%) and higher sensitivity for gonococcal infection (89.1%). Gonococcal testing in 
females demonstrated highest sensitivity in vaginal samples (>98%) followed by endocervical 
(>96%) and urine samples (>89%). The sensitivity of urine testing for gonococcal infection in 
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males was 93 to 100 percent, while sensitivity ranged from 89 to 100 percent for other sites. 
Three studies demonstrated that self- and clinician-collected vaginal samples for chlamydia and 
gonorrhea diagnosis were highly sensitive (90 to 100%); no studies meeting inclusion criteria 
compared collection methods in males. False-positive and false-negative rates were low for 
testing across anatomic sites and for self- versus clinician- collection of samples. No studies 
evaluated screening intervals or accuracy of concurrent testing for other infections. Data was 
lacking for effects of screening on psychosocial harms or effect on risk behaviors or risk 
perception.  
 
Limitations: English language articles only; methodological limitations in the trials; most 
studies conducted in higher risk populations or settings; meta-analysis not performed; unable to 
assess for publication bias; studies lacking for pregnant individuals. 
 
Conclusions: Screening for chlamydial infection may reduce the incidence of PID in young 
women. Risk prediction criteria to identify persons with asymptomatic chlamydial or gonococcal 
infection are associated with limited accuracy and require further validation. Testing for 
asymptomatic chlamydial and gonococcal infections is accurate at most anatomic sites, using 
urine sampling, and using self-collected specimens. Research is needed to determine the 
effectiveness of screening in men, optimal screening intervals, and adverse effects of screening.  
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Chapter 1. Introduction and Background 
 

Purpose 
 

This systematic review will be used by the U.S. Preventive Services Task Force (USPSTF) to 
update its 2014 recommendation on screening for chlamydia and gonorrhea infections in 
sexually active adolescents and adults, including pregnant women.1  
 
In 2014, the USPSTF made two separate recommendations for screening for chlamydia (B 
recommendation) and gonorrhea (B recommendation) in sexually active women aged 24 years 
or younger and in older women who are at increased risk for infection. These recommendations 
were based on evidence that screening for chlamydia reduces risk of complications in women at 
increased risk; evidence that screening for gonorrhea identifies asymptomatic infections and 
treatment reduces complications associated with untreated asymptomatic infections; and 
evidence that age was a strong predictor of chlamydial and gonococcal infections, with the 
highest infection rates occurring in women under 24 years. The USPSTF concluded that the 
evidence was insufficient to assess the balance of benefits and harms of screening for chlamydia 
and gonorrhea in men (I statement) due to the absence of evidence that screening in men 
improves clinical outcomes or reduces disease transmission to sexual partners.  
 
Prior to 2014, the USPSTF issued a separate recommendation on chlamydia and gonorrhea 
screening. The 2007 USPSTF recommendation on chlamydia screening was similar to the 2014 
recommendation, except that it was graded an A recommendation.2 The USPSTF also 
recommended against screening for chlamydia in women aged 25 years or older not at increased 
risk and found insufficient evidence to recommend routine screening for chlamydia in men. In 
2005, the USPSTF recommended screening for gonorrhea in all sexually active women at 
increased risk for infection, including pregnant women (B recommendation).3 

 
Condition Background 

 
Condition Definition 
 
Chlamydia is a sexually transmitted infection (STI) caused by the bacterium Chlamydia 
trachomatis. Most Chlamydia trachomatis strains infect the columnar epithelial cells of the 
genital tract, causing inflammation that may be asymptomatic or present as signs of infection 
such as erythema, edema, and mucopurulent discharge.4 Infections of the rectum can cause 
proctitis, while infections of the oropharynx are typically asymptomatic. Inflammation can 
damage the epithelium and lead to scar formation. In women, scarring may ultimately lead to 
fallopian tube damage, which is irreversible, and can lead to infertility years after active 
infection. If left untreated, chlamydia can lead to the same long-term health effects as gonorrhea, 
including pelvic inflammatory disease (PID), which can lead to complications such as ectopic 
pregnancy, infertility, and chronic pelvic pain.5,6 Infants born to infected mothers may contract 
chlamydial eye disease or pneumonia.4,7 



 

Screening for Chlamydia and Gonorrhea 2 Pacific Northwest EPC 

Gonorrhea is a STI caused by the bacterium Neisseria gonorrhoeae, a gram-negative 
intracellular diplococcus that infects the mucosal epithelium of the genital tract.8,9 Other sites of 
infection include the conjunctiva, oropharynx, and rectum. Infection often leads to local 
inflammation and, in women, N. gonorrhoeae can ascend the urogenital tract and can also cause 
PID.9 Infants born to infected mothers may contract ophthalmia neonatorum in the first four 
weeks of life.6,10 
 
Prevalence and Burden of Disease/Illness 
  
Chlamydia is the most commonly reported STI in the United States (U.S.). In 2019, there were 
1,808,703 cases of chlamydial infection reported to the Centers for Disease Control and 
Prevention (CDC), corresponding to a rate of 552.8 cases per 100,000 persons.11 Due to under-
reporting, the true incidence of chlamydial cases is difficult to accurately estimate. Since the 
1980s, the rate of reported chlamydial infection has been rising. This increase is likely related to 
a combination of enhanced screening efforts, the use of more sensitive tests, and more complete 
reporting, although it may also reflect a true increase in incidence. In 2019, the rate of 
chlamydial infection among U.S. women (698.9 cases per 100,000 females) was nearly double 
the rate among men (399.9 cases per 100,000 males) with the majority of reported cases 
occurring among women aged 15 to 24 years (3,728.1 per 100,000). From 2018-19, increased 
rates were observed in females 15-19 year of age (0.8% increase) and 20-24 years of age (0.2% 
increase). The rate among males increased 5.3 percent between 2018-2019, possibly due to either 
increased transmission or improved case identification among men who have sex with men 
(MSM).11 Increased rates in men also correspond to the increased availability of urine testing and 
extragenital screening. Males 15 to 44 years of age comprised 93 percent of male chlamydia 
cases in 2019.11 Within these populations, prevalence varies by geography, race/ethnicity, and 
HIV status.11 
 
During 2013 to 2019, rates of reported chlamydia cases increased among all racial and 
Hispanic/Latino ethnicity groups. Chlamydia incidence varies by race, with rates 5.9 times 
higher in Black compared with White persons.11 In 2019, the rate of chlamydial infection 
reported among Black persons was more than five times the rate among White persons (1,233.2 
and 209.7 cases per 100,000 population, respectively) and the rate among Hispanic/Latino 
persons (387.3 cases per 100,000) was nearly two times the rate among White persons.11 High 
rates were also reported for American Indians/Alaska Natives (760.0 per 100,000) and Native 
Hawaiians/Other Pacific Islanders (733.4 per 100,000), while lower rates were reported among 
those identifying as Asian (128.4 per 100,000) or multirace (231.0 per 100,000). Data from the 
2007 to 2012 National Health and Nutrition Examination Survey also demonstrates disparities.12  
 
Gonorrhea is the second most commonly reported STI in the U.S., though it is also 
underreported. In 2019, 616,392 cases were reported to the CDC, corresponding to a rate of 
188.4 cases per 100,000 persons, a 5.7 percent increase during 2018-2019.11 The rate of increase 
in gonorrhea cases was 5.9 percent for males during 2018-2019 (211.9 to 224.4 per 100,000) and 
5.1 percent increase for females (145.2 to 152.6 cases per 100,000). In 2019, the highest rates of 
infection were among females aged 20 to 24 years (737.4 cases per 100,000), females 15-19 
years (559.5 cases per 100,000), males aged 20 to 24 years (743.5 per 100,000) and males 25-29 
years (700.6 per 100,000). Black and Hispanic/Latino persons also had higher rates of 
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gonococcal infection (581.0 and 118.3 per 100,000 population, respectively) than White persons 
(73.9 per 100,000 population). In 2019, rates of infection in Black persons were 7.9 times the 
infection rate in Whites.11 From 2015 to 2019 the rate of gonorrhea among males increased 62.3 
percent (139.7 to 224.4 cases per 100,000), possibly related to increased transmission and/or case 
ascertainment among MSM.  
 
Pregnancy 
 
Untreated chlamydial infection in pregnancy is associated with complications including preterm 
labor, premature rupture of membranes, and low birth weight.13 Infants born to mothers infected 
with either chlamydial or gonococcal infection are at risk of neonatal conjunctivitis and in the 
case of chlamydial infection, neonatal pneumonia.4,7,14 The risk of vertical transmission of 
gonorrhea is between 30 and 47 percent in the absence of ocular prophylaxis.15 Rates of 
gonococcal ophthalmia neonatorum in the U.S. was an estimated 0.4 cases per 100,000 live 
births per year from 2013 to 2017.6 Gonococcal ophthalmia neonatorum can cause corneal 
scarring, ocular perforation, and blindness as early as 24 hours after birth.16 The USPSTF 
addresses ocular prophylaxis for gonococcal ophthalmia neonatorum in a separate 
recommendation and reaffirmed its recommendation for ocular prophylaxis in 2019 (A 
recommendation).17 
 
Etiology and Natural History 
 
In women, chlamydial infection is usually asymptomatic, but can result in transmission and can 
lead to cervicitis and urethritis.5 Untreated chlamydial infections may progress to symptomatic 
PID, which can subsequently result in infertility, chronic pelvic pain, and ectopic pregnancy.5,6 
However, many women with PID have subtle signs and symptoms, leading to clinically silent 
spread of infection to the upper genital tract and subsequent subclinical pelvic inflammatory 
disease.18,19 Chlamydial infection can also facilitate infection with HIV and may potentiate the 
risk for cervical cancer.20,21 
 
In men, genital chlamydial infection is also likely to be asymptomatic but if symptoms do 
appear, the most common presentation is urethritis.22 Other symptoms include non-gonococcal 
urethritis, epididymitis, and in rare instances, reactive arthritis may occur.22,23,24 Chlamydial 
infection in men also facilitates HIV transmission25,26 and can be an etiologic agent of 
asymptomatic infection of the rectum.27 
 
As with chlamydial infection, women infected with gonorrhea are often asymptomatic, but 
infection can result in cervicitis and complications including PID, ectopic pregnancy, infertility, 
and chronic pelvic pain.6 In men, gonorrhea can lead to symptomatic urethritis, epididymitis, and 
proctitis.23,28 The majority of urethral infections among males are symptomatic, leading to timely 
treatment that prevents serious complications, but not transmission to others.29 However, the 
overwhelming majority of extragenital (e.g., pharyngeal, rectal) infections in men are 
asymptomatic. Rarely, local gonococcal infection may disseminate and cause acute dermatitis 
tenosynovitis syndrome, monoarticular arthritis, meningitis, or endocarditis.8,30 Gonococcal 
infection facilitates HIV transmission in both men and women.20  
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Risk Factors 
 
Age is a strong risk factor for both chlamydia and gonorrhea. In 2019, the highest age-specific 
rates of chlamydial infection among women and men occurred in the 20 to 24 year age category 
(4,109.5 cases per 100,000 females; 1,871.5 cases per 100,000 males), followed by women aged 
15 to 19 years (3,333.8 cases per 100,000 females).11 In 2019, rates of gonococcal infection 
reported to the CDC were also highest among women and men aged 20 to 24 years (737.4 cases 
per 100,000 females; 743.5 cases per 100,000 males), followed by women aged 15 to 19 years 
(559.5 cases per 100,000 population).11 During 2018 to 2019, the largest increase in gonococcal 
infection was among individuals aged 40 to 44 years (11.3 percent increase). 
 
Other risk factors associated with chlamydial and gonococcal infection include having multiple 
sexual partners, having a new sexual partner or a sexual partner infected with an STI, 
inconsistently using barrier contraceptives, and having a history of previous or coexisting STIs.11 
In a 2018 study of STI clinic attendees, MSM had higher reported prevalence rates of chlamydial 
and gonococcal infections than other clinic attendees, with median prevalence rates of 16.9 and 
20.5 percent.11 A 2017 survey of MSM attending community clinics in five cities reported that 
approximately one in eight had an extragenital chlamydial or gonococcal infection.31 Rectal 
gonorrhea prevalence was higher in MSM infected with HIV than in those not infected with 
HIV. Notably, chlamydia and gonorrhea at extragenital (rectal and pharyngeal) anatomic sites 
are often asymptomatic, and these anatomic sites may act as a reservoir of infection, thus 
affecting gonococcal antimicrobial resistance, and increased risk for HIV transmission and 
acquisition. One study suggests 70 to 85 percent of infections would be missed with urethral 
screening alone.32 A systematic review of prevalence studies conducted in MSM estimated rectal 
chlamydia and gonorrhea prevalence among MSM as 9.0% and 6.1%, respectively.33 
Epidemiologic data supports the prevalence of extragenital infection in women, which may also 
present an opportunity for ongoing transmission.34-36  
 
Rationale for Screening/Screening Strategies 
 
Both chlamydial and gonococcal infections are often asymptomatic in women and can lead to 
serious complications, including PID and associated sequelae.11 Pregnant women with these 
infections are at risk of transmitting them to their infants. The risk of vertical transmission of 
gonorrhea during pregnancy is between 30 and 47 percent.15 Specific populations of men, 
particularly young men and MSM, have a higher burden of infection with chlamydia and may be 
at higher risk for gonococcal infection, many of which are often asymptomatic.37 Among MSM, 
rectal chlamydial and gonococcal infections, especially those that are recurrent, have been 
associated with increased risk for HIV infection.38 Screening asymptomatic MSM for infection 
could help to identify those men at high risk for HIV acquisition and lead to consideration of 
PrEP.39 
 
Identification of asymptomatic individuals with chlamydia or gonorrhea through screening could 
identify those who would benefit from earlier evaluation and management. Screening could also 
lead to interventions to decrease transmission, and identify close contacts who might benefit 
from testing.  
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Intervention/Treatment 
 
The CDC recommends seven days of doxycycline as treatment for chlamydial infections in non-
pregnant adolescents and adults as a first line regimen.29,40 Alternative regimens include a single 
dose of azithromycin or levofloxacin for seven days, but treatment failure among men is noted to 
be higher for azithromycin compared with doxycycline41 and questions remain about the 
effectiveness of azithromycin for treating rectal infections in both men and women.29 For 
patients in whom compliance or loss to followup is a concern, direct observation of a single dose 
of azithromycin is recommended. In recent years, treatment of gonococcal infection has been 
complicated by increasing drug resistance to N. gonorrhoeae. Consequently, the CDC now 
recommends a single 500mg intramuscular dose of ceftriaxone for uncomplicated urogenital, 
anorectal, and pharyngeal gonorrhea for persons weighing less than 150kg, and 1g ceftriaxone 
for those weighing over 150kg.29,42 Treatment for chlamydial coinfection with oral doxycycline 
(100mg twice daily for 7 days) should occur when chlamydial infection cannot be excluded.42  
 
The CDC recommends that all sex partners of patients with either gonococcal or chlamydial 
infection exposed in the preceding 60 days undergo evaluation and treatment for infection.29 In 
the case of a sex partner that cannot be linked to care, expedited partner therapy (EPT) given by 
the patient is suggested.29 EPT is the clinical practice of treating sex partners of persons who 
receive gonorrhea or chlamydia diagnoses by providing medications or prescriptions to the 
patient, unless prohibited by law, and is recommended for heterosexual partners for both 
infections. Patients provide partners with these therapies without the examination of the partner 
by a health-care provider. Rescreening all patients diagnosed with chlamydial or gonococcal 
infection three months after treatment is recommended due to risk of re-infection, regardless of 
whether the index patient believes that sex partners were successfully treated.29 
 
Pregnancy 
 
The CDC recommends using azithromycin as the treatment of choice for pregnant women 
infected with chlamydia. The CDC also recommends repeat testing to document eradication of 
chlamydial infection four weeks post-treatment.29 Prevention of chlamydial neonatal pneumonia 
requires treating maternal chlamydial infection during pregnancy via prenatal detection and 
treatment. Gonorrhea is treated with a single 500mg intramuscular dose of ceftriaxone.42 The risk 
of neonatal ophthalmia due to maternal gonococcal infection can be reduced with routine topical 
prophylaxis at delivery. Pregnant women diagnosed with either infection should have repeat 
testing three months after treatment (or at the third trimester or within three months of 
delivery).29 
 
Current Clinical Practice/Recommendations of Other Groups 
 
Screening for Neisseria gonorrhoeae and Chlamydia trachomatis is usually performed by testing 
urine or urogenital swab specimens from the endocervix, vagina, or male urethra.43 Extragenital 
testing allows for test samples obtained from other sites, including the oropharynx and rectum, 
and has been cleared by the FDA.43,44 Rectal swabs can be used to detect infection in persons 
who engage in receptive anal intercourse, and self-collected vaginal swabs are also available. 
Nucleic acid amplification test (NAAT) is the preferred diagnostic test for chlamydia because of 
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its high sensitivity and specificity and its use on specimens obtained noninvasively (using 
vaginal or urine specimens).45 The CDC and the USPSTF both support the use of NAAT to 
detect chlamydial and gonococcal infections and NAAT is FDA-approved for this purpose.29,46  
 
The CDC recommends the use of NAAT to diagnose genitourinary gonococcal infection because 
NAAT permits testing on the widest variety of specimens, including endocervical, vaginal, 
rectal, oral, and male urethral swabs, as well as urine samples. NAATs are also FDA-approved 
for this purpose.29 Neisseria gonorrhoeae can be diagnosed from a culture or Gram stain of the 
male urethra showing intracellular Gram-negative diplococci. However, a negative Gram stain 
does not rule out gonococcal infection, due to lower sensitivity than NAAT in asymptomatic 
males.47 
 
The CDC screening recommendations for screening for chlamydia and gonorrhea in young 
women align with the USPSTF.29 The CDC recommends screening for all women age 24 years 
and younger, and targeted screening in women age 25 and older who are at increased risk of 
infection. The CDC also recommends screening MSM for both chlamydia and gonorrhea at least 
annually at sites of sexual contact regardless of condom use.29 Furthermore, the CDC 
recommends screening women up to age 35 years for chlamydia and gonorrhea at intake in 
juvenile and adult correctional facilities, as well as screening men up to age 30 years for 
chlamydia and gonorrhea at intake into jails.29 Recommendations from other medical 
organizations (Table 1) are consistent with the CDC or USPSTF recommendations.29,48-55 The 
CDC also makes a recommendation to consider screening young men in high prevalence clinical 
settings or in populations with a high burden of infection (MSM).29   
 
The CDC recommends screening all pregnant women up to age 25 years, and older women at 
increased risk for chlamydial and gonococcal infection at their first prenatal visit.29 Third 
trimester screening for chlamydial and gonococcal infections is recommended for women who 
are at high risk for re-infection to prevent postnatal complications and infection of the neonate. 
 
Despite current screening recommendations to screen high-risk persons for chlamydial and 
gonococcal infection, screening rates are suboptimal. In a review of the healthcare claims of 
patients presenting for general medical or gynecological examinations, rates of documentation 
for testing were minimal, regardless of high-risk sexual behavior status. Among patients 
claiming high-risk sexual behaviors, 21 to 60 percent were tested for chlamydial infection and 21 
to 56 percent were tested for gonococcal infection.56  
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Chapter 2. Methods 
 

Key Questions and Analytic Framework 
 

Using methods developed by the USPSTF57 the Evidence-based Practice Center (EPC) 
developed the scope and Key Questions in collaboration with the USPSTF and Agency for 
Healthcare Research and Quality (AHRQ). Investigators created an analytic framework with the 
key questions and the patient populations, interventions, outcomes, and adverse effects reviewed 
(Figure 1). 
 
Key differences between this report and the prior reviews are using one framework for all 
populations; evaluating accuracy of risk stratification and screening strategies for identifying 
persons at increased risk; diagnostic accuracy of anatomic site-specific testing and collection 
methods. We did not re-review the diagnostic accuracy of specific assays or tests, which the 
prior review found to be highly accurate.58 This report addresses four Key Questions on the 
effectiveness of screening for chlamydial and gonococcal infections. The populations addressed 
were asymptomatic adults and adolescents, including those who are pregnant. 
 
Key Questions 
 

1. In asymptomatic, sexually active adults and adolescents, including those who are 
pregnant, what is the effectiveness of screening for chlamydial and gonococcal 
infections in reducing complications of infection and transmission or acquisition of 
disease, including gonorrhea, chlamydia, and HIV?  

2. What is the accuracy of risk stratification methods or alternative screening strategies 
for identifying persons at increased risk of chlamydial and gonococcal infections 
(such as younger persons or men who have sex with men)? Screening strategies 
include testing for concurrent infections, including HIV, or using different screening 
intervals. 

3. What is the diagnostic accuracy of anatomic site-specific testing and collection 
methods for identifying persons with chlamydial and gonococcal infections?  

4. What are the harms of screening for chlamydial and gonococcal infections (such as 
labeling, anxiety, false-positive/alarm results, false-negative results/reassurance, or 
change in risk behaviors or risk perception)? 

 
Key Question 1 focuses on the effectiveness of screening on clinical outcomes including 
complications of infection, transmission, or acquisition of disease. Key Question 2 evaluates the 
accuracy of risk stratification methods or alternative screening strategies for increased risk 
populations, including testing for concurrent sexually transmitted infections or using different 
screening intervals. Key Question 3 examines the diagnostic accuracy of anatomic site-specific 
testing and collection methods, including self-collected swabs. Key Question 4 addresses the 
harms of screening. The USPSTF previously determined that treatment is effective; therefore, 
there was no Key Question on the effectiveness of treatment.  
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Contextual Questions 
 
The USPSTF also requested Contextual Questions to help inform the report. Contextual 
Questions are not reviewed using systematic review methodology. 
 

1. What is the prevalence rate of chlamydial or gonococcal infections (and concurrent 
HIV infection) in partners of patients who test positive for chlamydial or gonococcal 
infections?  

2. What is the effectiveness of partner services (such as traditional partner services or 
expedited partner therapy) in reducing rates of reinfection or acquisition of 
chlamydial and gonococcal infections in the index patient? 

 
Search Strategies 

 
We searched the Cochrane Database of Systematic Reviews (January 2014 through May 2020), 
Cochrane Central Register of Controlled Trials, PsycINFO, Ovid MEDLINE In-Process & Other 
Non-Indexed Citations (January 2014 through May 2020), and Ovid MEDLINE (January 2014 
through May 2020) for relevant English-language studies and systematic reviews. Search 
strategies are available in Appendix A1. Electronic searches were supplemented by review of 
reference lists of relevant articles and studies meeting inclusion criteria. We also carried forward 
studies in the prior USPSTF report58 that met inclusion criteria for this update. Ongoing 
surveillance was conducted to identify major studies published since May 2020 that may affect 
the conclusions or understanding of the evidence and the related USPSTF recommendation. The 
last surveillance was conducted on May 21, 2021, and identified no studies affecting review 
conclusions. 

 
Study Selection 

 
Two reviewers independently evaluated each study to determine inclusion based on 
predetermined eligibility criteria developed for each Key Question (Appendix A2). After an 
initial dual review of citations and abstracts, investigators retrieved full-text articles of 
potentially relevant material. Two reviewers conducted full-text review of articles; discrepancies 
were resolved through consensus or with input from a third reviewer. The selection of studies is 
summarized in the literature flow diagram (Appendix A3). Appendix A4 lists included studies 
and Appendix A5 lists studies excluded at the full-text level with reasons for exclusion. 
 
The target population was asymptomatic, sexually active adults and adolescents, including those 
who are pregnant. For screening effectiveness and harms, we included randomized controlled 
trials (RCT) and controlled observational studies of screening versus no screening in 
asymptomatic individuals that evaluated health outcomes. Outcomes for KQ1 included reduced 
complications of chlamydial or gonococcal infections and reduced transmission or acquisition of 
disease, including gonorrhea, chlamydia, and HIV; and for pregnant individuals, reduced adverse 
maternal, fetal, or infant outcomes. Studies on risk stratification methods and screening strategies 
for chlamydia and gonorrhea that reported measures of diagnostic accuracy or discrimination 
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were included for KQ2. For KQ3, we included studies on the diagnostic accuracy (including 
measures of discrimination) of testing at various anatomic sites or using different collection 
methods (self- versus clinician- collected). Studies that did not report diagnostic accuracy but 
provided data to calculate them were also included. For studies of diagnostic accuracy, samples 
were reported as collected from male or female anatomic sites. This differs from the remainder 
of the included studies that reported outcomes according to populations of men and women. For 
KQ4, false alarm rates (the proportion of patients with a positive test who do not have the 
disease) and false reassurance rates (the proportion of patients with a negative test who actually 
have the disease) were calculated from the positive predictive value and negative predictive 
value, respectively, when population prevalence was reported.59 False positive and false negative 
results were also reported. For KQ4, uncontrolled observational studies were also included for 
the adverse effects of screening.  

 
Data Abstraction and Quality Rating 

 
We constructed evidence tables summarizing the data from each study. One investigator 
abstracted details about the study design, patient population, setting, interventions, analysis, 
followup, and results. A second investigator reviewed data abstraction for accuracy. Two 
investigators independently applied predefined criteria developed by the USPSTF (Appendix 
A6) to rate the quality of individual controlled trials, systematic reviews, and observational 
studies and rate them as “good,” “fair,” or “poor,” depending on the extent of methodological 
shortcomings.57 We modified the cohort criteria for cross-sectional studies. Discrepancies were 
resolved through consensus. In accordance with USPSTF procedures, we excluded studies rated 
poor quality due to important methodological shortcomings that severely undermine their 
reliability.57 

 
Data Synthesis 

 
We assessed the aggregate internal validity (quality) of the body of evidence for each KQ 
("good", "fair", "poor") using methods developed by the USPSTF, based on the number, quality 
and size of studies, consistency of results between studies, and directness of evidence in the 
Summary of Evidence.57 We determined aggregate internal validity using the totality of evidence 
(new studies identified for the update plus studies carried forward from the prior USPSTF 
report).60 Statistical meta-analysis was not performed because of methodological limitations of 
the studies and heterogeneity in study designs, interventions, populations, and other factors.  

 
Expert Review and Public Comment 

 
A draft research plan for this topic was posted on the USPSTF website for public comment from 
February 7, 2019 to March 6, 2019, and was revised in response to public comments prior to 
finalization. Revisions included clarification of the populations and risk behaviors addressed, the 
reference standard for diagnostic accuracy, and terminology regarding anatomic site-specific 
testing.  
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The draft report was reviewed by content experts (Appendix A7), USPSTF members, Agency 
for Healthcare Research and Quality (AHRQ) Medical Officers, and collaborative partners. 
Reviewer comments were presented to the USPSTF during its deliberations and have been 
incorporated into the final report. Additionally, a draft version of this report was posted for 
public comment from March 2, 2021 to March 29, 2021. In response, we revised some of the 
background, references, and discussion. No substantive changes were necessary.   
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Chapter 3. Results 
 

Included Studies 
 

Our literature search resulted in 2,356 unique citations. A total of 20 studies (reported in 20 
publications) met inclusion criteria. Thirteen studies61-73 were newly identified for this review 
and seven74-80 were carried forward from the previous USPSTF report. Seven studies from the 
prior review were not carried forward because they evaluated key questions or outcomes not 
addressed in this review (e.g., effectiveness of screening strategies, accuracy of diagnostic testing 
assays, NAAT testing).81-87  

 
Key Question 1. In Sexually Active, Asymptomatic 

Adolescents and Adults, Including Those Who Are Pregnant, 
What Is the Effectiveness of Screening for Chlamydial or 

Gonococcal Infections in Reducing Complications of 
Infection and Transmission or Acquisition of Disease, 

Including Gonorrhea, Chlamydia, and HIV? 
 

Summary 
 
• The prior USPSTF review included three trials of women at increased risk for chlamydia that 

found screening associated with reduced risk of PID versus no screening. While risk of PID 
was reduced with screening in all 3 trials, results were statistically significant in only one.  

• One large new trial of men and women in primary care clinics found screening associated 
with a statistically significant reduction in risk of hospital diagnosed PID versus usual care, 
though absolute effects were small. Screening was not associated with reduced risk of clinic 
diagnosed PID in young women or epididymitis in young men.  

• No study evaluated the effectiveness of screening for gonorrhea versus no screening. 
• There were no studies reporting disease acquisition or transmission or clinical outcomes 

other than PID or epididymitis; there were no studies of pregnant populations.  
 
Evidence 
 
Chlamydia 
 
Four randomized trials evaluated the effectiveness of screening for chlamydial infection for 
reducing complications of infection (Table 2; Appendix B Tables 1 and 2).67,74,75,78 Three of 
the trials74,75,78 were also included in the prior USPSTF review.58 One trial was conducted in the 
United States,78 two in Europe,74,75 and one in rural Australia.67 Sample sizes ranged from 1,700 
to 63,338 (total N = 70,174). Three trials enrolled women,74,75,78 and one trial enrolled both 
women and men.67 One trial was conducted exclusively in adolescents (high school students, 
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mean age not reported).75 The other trials enrolled adolescents and adults (16 to 34 years) from a 
rural primary care setting,67 university setting,74 and from a population of higher risk women.78 
Three trials compared screening versus usual care: one multi-faceted screening program,67 one 
home sampling,75 and one clinic-based testing.78 One trial compared immediate versus deferred 
screening.74 Three trials used self-collected vaginal67,74,75 or male urine testing,67 and one study 
used clinician-collected endocervical samples.78 Two trials were rated good- quality67,74 and two 
trials were rated fair- quality (Appendix B Table 3).75,78 Methodological limitations of the fair- 
quality trials included unclear details regarding randomization methods and high loss to follow-
up. 
 
The three trials included in the prior USPSTF review reported results that favored screening for 
chlamydial infection versus no screening for reducing risk of PID, though only one trial reported 
a statistically significant difference. A good-quality RCT, the Prevention of Pelvic Infection 
(POPI), included 2,529 sexually active symptomatic (35%) or asymptomatic (65%) young 
women from universities and colleges in the United Kingdom (U.K., mean age 21 years; range: 
16-27 years).74 Among all participants, screening was associated with reduced risk of PID, 
though the difference was not statistically significant (relative risk [RR] 0.65; 95% confidence 
interval [CI], 0.34 to 1.22). However, 79 percent (30/38) of PID cases occurred in women who 
had tested negative at baseline. As described in the prior USPSTF review, among the subgroup 
of participants who reported no symptoms during the 6 months before the study (i.e., pelvic pain, 
dyspareunia, abnormal vaginal bleeding or discharge), the reduction in risk was larger, but also 
not statistically significant (0.6% [5/787] vs. 1.6% [14/861], RR 0.39; 95% CI, 0.14 to 1.08) 
(Sarah Kerry, personal communication). A fair-quality RCT of 2,607 women with increased risk 
for chlamydia in Washington state reported a statistically significant reduction in PID in the 
screened versus usual care group after 1 year of followup (0.89% [9/1,009] vs. 2.07% [33/1,598], 
RR 0.44; 95% CI, 0.20 to 0.90).78 A fair-quality RCT of 1,761 female high school students in 
Denmark found one-time home-based screening to be associated with lower risk of chlamydia 
compared with usual care (opportunistic physician-based screening) after 1 year (2.9% [13/443] 
vs. 6.6% [32/487], RR 0.45; 95% CI, 0.24 to 0.84) and PID (2.1% [9/443] vs. 4.2% [20/487], RR 
0.50; 95% CI, 0.23 to 1.08).75 Since few participants were screened in the usual care group, they 
were considered to be similar to an unscreened comparison group. 
 
A new, good-quality cluster-randomized trial (the ACCEPt trial) of screening for chlamydia 
evaluated screening effectiveness in 180,355 young men and women aged 16 to 29 (mean age 
not reported) in 130 rural Australian primary care clinics.67 Participants were eligible for at least 
one chlamydia test per year, regardless of symptoms or contact history. Clusters were 
randomized to a multifaceted screening intervention tailored to the clinic (computer alert to test 
eligible patients, incentive payment for testing, patient recall and reminder system, education for 
general practitioners and nurses, patient information, partner notification, and feedback on 
testing performance) versus usual practice for chlamydial testing and management (mean follow-
up 3.1 years). Demographics were reported for 63,338 clinic patients; approximately 49 percent 
(30,759/63,338) were women, 35 percent were 16 to 19 years old (22,212/63,338), 32 percent 
were 20 to 24 years old (20,319/63,338), and 33 percent were 25 to 29 years old (20,807/63,338).  
 
Screening was associated with a statistically significant reduction in risk of a hospital diagnosed 
primary PID (RR 0.6; 95% CI, 0.4 to 1.0), but the absolute difference was small (0.24% 
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[57/23,527] vs. 0.38% [88/23,219]). There was no difference in the risk of a repeat chlamydia 
infection within six weeks to six months of a positive test (odds ratio [OR] 3.1; 95% CI, 0.7 to 
13.8), or for PID diagnosed in clinics (0.45% [293/65,519] vs. 0.39% [237/60,384]; RR 1.1; 95% 
CI, 0.7 to 1.8). In men, there was no difference between screening versus usual care in risk of 
epididymitis diagnosed in clinics (0.26% [106/41,168] vs. 0.27% [106/38,717]; RR 0.9; 95% CI, 
0.6 to 1.4). 
 
Gonorrhea 
 
As in prior USPSTF reviews, no study evaluated the effectiveness of screening for gonorrhea 
versus no screening. 

 
Key Question 2. What Is the Accuracy of Risk Stratification 
Methods or Alternative Screening Strategies for Identifying 
Persons at Increased Risk for Chlamydial or Gonococcal 

Infections (Such as Younger Persons or Men Who Have Sex 
With Men)? 

 
Summary 
 
• The 2014 USPSTF review did not evaluate the diagnostic accuracy of risk criteria for 

chlamydial or gonococcal infections. 
• In asymptomatic patients, two studies of the “Vancouver” risk tool and one study of a 3-item 

risk score for identifying persons with chlamydial or gonococcal infections reported AUCs 
that ranged from 0.64 to 0.73. 

• One study of women attending family planning or STI clinics (not necessarily asymptomatic) 
found age ≤22 years was associated with similar discrimination for chlamydial and 
gonococcal infections (AUC 0.69) compared with multi-item screening criteria (AUC 0.72 to 
0.73). 

• Two studies of women in other settings (IUD insertion, surgical abortion) found risk 
prediction tools for chlamydial and gonococcal infections associated with poor accuracy. 

• One study conducted in a narrowly-defined, high risk patient population used a survey that 
strongly correlated increasing numbers of oral sex partners in the preceding 3 month period 
with rates of pharyngeal gonorrhea.  

• No study compared screening intervals or alternative screening strategies, such as testing for 
concurrent infection with HIV.  

 
Evidence 
 
The 2014 USPSTF review did not evaluate the accuracy of risk stratification methods or 
alternative screening strategies for chlamydial or gonococcal infections.60 For this report, seven 
studies evaluated strategies for identifying persons at increased risk for chlamydial or gonococcal 
infections using different criteria to select patients for testing (Table 3; Appendix B Tables 4 
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and 5).62-64,66,68-70 Enrollment ranged from 245 to 35,818 (total N = 93,137). Two studies 
enrolled only women,69,70 and five included both men and women.62-64,66,68 Participants were 
asymptomatic in 3 studies,62-64 symptom status was not reported in three studies,66,68,69 and one 
study included both asymptomatic (52%) and symptomatic (47%) populations.70 Three studies 
were conducted in Canada,62-64 three in the U.S.,66,68,70 and one in Europe.69 Settings included 
family planning clinics,70 STI or sexual health clinics,62-64,68,70 university or community clinics,66 
and a pregnancy termination clinic.69 Six studies were cross-sectional62-64,66,69,70 and one was a 
case-control study.68 All studies were rated fair- quality (Appendix B Table 6). Methodological 
limitations included inadequate selection of patients and measurement of exposures or outcomes, 
including retrospective data collection; some studies reported between-group differences 
between intervention and control groups, rather than groups being similar at baseline. 
 
Two cross-sectional studies conducted in Vancouver, British Columbia, evaluated the 
“Vancouver” risk estimation tool, an instrument for identifying asymptomatic women and 
heterosexual men at increased risk for chlamydial or gonococcal infection62,63 Factors in the 
model included age, sex, race, number of partners, and other known STI risk factors. In the 
original study evaluating this tool, discrimination in a validation cohort of 14,956 asymptomatic 
patients attending STI clinics in Vancouver was fair (AUC 0.64; 95% CI, 0.61 to 0.67). A risk 
score cutoff of ≥6 points identified 83 percent of cases in the validation cohort, while screening 
68 percent of the population.62 A followup study63 in 10,425 asymptomatic women and 
heterosexual men in seven sexual health clinics throughout British Columbia (prevalence 5.3%) 
reported similar discrimination (AUC 0.69; 95% CI, 0.67 to 0.71). A cutoff of ≥8 points detected 
86 percent of cases while screening 63 percent of the population and a cutoff of ≥6 identified 95 
percent of infections while screening 78 percent of the population.63  
 
A cross-sectional study of 35,818 asymptomatic men and women attending clinics for STI 
testing in Canada evaluated discrimination of a clinical risk score based on 3 criteria (age, 
indicators of risk, and injection drug use) and criteria derived from population based screening 
guidelines based on 6 criteria (age, number of sexual partners, injection drug use by patient or 
partner, transactional sex, prior infection).64 The clinical risk score was associated with higher 
discrimination (AUC 0.73; 95% CI, 0.71 to 0.74) than presence of any guideline risk factors 
(AUC 0.55; 95% CI, 0.54 to 0.56) or number of guideline risk factors (AUC 0.64; 95% CI, 0.63 
to 0.66), though none of the criteria were associated with high discrimination. 
 
A cross-sectional study of 6,672 women attending family planning and STI clinics in the United 
States compared nine sets of selective screening criteria for chlamydial infection.70 In the family 
planning clinics (n=4,471) 69 percent of women were asymptomatic, while nearly 80 percent of 
women in STI clinics (n=2201) reported genitourinary symptoms.70 Criteria were from the CDC 
and various states or provinces: Seattle (3 versions), California (2 versions), Wisconsin, and 
Ontario, in addition to age criteria (≤ 22 years) (see Appendix C). Points were assigned for age 
24 or younger, Black, nulliparous, 2 or more sex partners in the past year, and vaginal douche in 
the past year; while the Seattle-2 version also included unmarried status, and cervical ectopy. 
Among the nine multi-item criteria, the highest AUC values were for two versions of state 
specific criteria (Seattle 2 AUC 0.726, standard deviation [SD] 0.014, sensitivity 83 to 84%, 
specificity 35 to 51%; Seattle-3 AUC 0.723, SD 0.015, sensitivity 92%, specificity 19 to 31%). 
Age alone (≤ 22 years) performed nearly as well as multiple item criteria, with similar sensitivity 
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(74-77%) and specificity (51-56%), and AUC 0.687 (SD 0.014). Using an age cutoff of 22 or 
younger, nearly 80 percent of cases were identified while testing 50 percent of the population. 
 
Two studies evaluated the accuracy of screening criteria in other settings. A cross-sectional study 
of 5,087 women age 14 to 45 years attending clinic for IUD insertion compared three screening 
criteria for chlamydial and gonococcal infections based on: age alone; age and having multiple 
partners; or age, having multiple partners, and other risk markers (history of STI, inconsistent 
condom use).66 The risk-based criteria had the highest sensitivity, but very low specificity 
(sensitivity 99%, specificity 7.6%); age (sensitivity 80.7%; specificity 48.1%) and age plus 
partner (sensitivity 84.7%; specificity 44.8%) performed similarly. A fair- quality, cross-
sectional study evaluated a model using data from women who underwent surgical abortion in 
France (326 women in the validation set).69 The model assigned points for having 1 or no 
children (43 points); not using contraception (34 points); and gestational age of abortion more 
than 10 weeks (23 points). At a cutoff of 40 points, sensitivity was 100 percent and specificity 
26.9 percent; and at a cutoff 60 points, sensitivity was 83.3 percent and specificity 58.8 percent.  
 
A fair- quality case-control study evaluated the proportion of gonorrhea cases missed by testing 
only for urogenital gonorrhea. It was conducted among 12 STI clinics in Los Angeles County in 
245 consecutive men or women aged 15 to 29 years presenting for chlamydia or gonorrhea 
testing with a history of oral intercourse in last the 3 months with a partner of the opposite sex.68 
The study population was largely Hispanic/Latino or Black and symptom status was not 
reported. Among those with gonorrhea, 28 percent had pharyngeal gonorrhea only. Compared to 
those without pharyngeal gonorrhea, a higher proportion of those with pharyngeal gonorrhea 
reported being men who had sex with women and men (25% versus 3%), to have swallowed 
ejaculate or vaginal fluid in last 3 months (28.6% versus 14.9%), or to have a recently 
incarcerated sex partner (35.3% versus 19.4%). In a multivariate model, there was a strong 
association between higher number of oral sex partners in the last 3 months (adjusted odds ratio 
[aOR] 5.7; 95% CI, 1.3 to 25.6) and the presence of concurrent urogenital gonorrhea (aOR 6.2; 
95% CI, 2.6-14.3) and risk of pharyngeal gonorrhea, after adjusting for age, sex, and number of 
sex partners.68  

 
Key Question 3. What Is the Diagnostic Accuracy of 

Anatomic Site-Specific Testing and Collection Methods for 
Identifying Persons With Chlamydial or Gonococcal 

Infections? 
 

Summary  
 
• The 2014 USPSTF review included four studies of site-specific testing for chlamydia in 

females that reported sensitivities that ranged from 86 to 96 percent for endocervical testing, 
89 to 100 percent for vaginal testing, and 72 to 98 percent for urine testing. Specificity was 
high across anatomic sites, ranging from 98 to 100 percent. 

• Five studies of diagnostic accuracy of site- specific testing for chlamydial infection, 
including three studies in the prior USPSTF review, reported sensitivities that ranged from 89 
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to 100 percent for endocervical testing and 90 to 100 percent for vaginal testing, excluding 
one outlier study reporting lower sensitivities. Specificities were 99 to 100 percent for 
endocervical testing and 95 to 100 percent for vaginal testing, and 96 to 100 percent for urine 
testing.  

• The sensitivity of meatal (100%), urethral (99%) and rectal (92%) testing for chlamydia in 
males was high, but evidence was limited to one study each. Specificities were not reported 
and data were not provided to calculate specificity for all sites. 

• The sensitivity of pharyngeal testing for chlamydia was 69.2% in one study of men who have 
sex with men; specificity was not reported. 

• Three studies of diagnostic accuracy of site- specific testing for gonococcal infections in 
females reported sensitivities of 98 percent to 100 percent for vaginal samples, 96 percent 
and 98 percent for endocervical samples, and 89 percent and 100 percent for urine samples. 
Specificity was high at all sites (95% to 100%). 

• Three studies of diagnostic accuracy of gonococcal infections in males reported sensitivities 
of 93 to 100 percent for urine testing; sensitivity ranged from 89 to 100 percent at other sites.  

• The sensitivity of pharyngeal testing for gonorrhea was 89 percent in one study of men who 
have sex with men; specificity was not reported. 

• Three studies of self- and clinician-collected vaginal samples for chlamydia diagnosis and 
one study of self- and clinician-collected vaginal samples for gonorrhea diagnosis found both 
collection methods to be highly sensitive (90 to 100%, excluding one outlier study). There 
were no studies comparing self- versus clinician-collected samples in males. 

 
Evidence 
 
The prior 2014 USPSTF review58 included 10 fair-quality studies on the accuracy of NAATs 
compared with culture or expanded reference standards in asymptomatic individuals in high 
prevalence settings. Six studies included in the prior review were excluded from this review, 
because they compared performance characteristics between different types of assays (assay 
versus assay). Four studies in the prior review compared the accuracy of testing at different 
anatomic sites and were carried forward for this review (Table 4; Appendix B Tables 7, 8 and 
9).76,77,79,80 In these studies, anatomic site-specific testing for chlamydial infection in females 
indicated sensitivity ranging from 89 to 96 percent for endocervical testing,76,77 89 to 100 percent 
for vaginal testing,76,77 and 72 to 98 percent for urine testing.76 One outlier study79 reported lower 
sensitivities than the other studies (51.9%, 55.6%, 51.9%, and 44.4% for endocervical, clinician-
collected vaginal, self-collected vaginal, and urine testing, respectively). Specificity ranged from 
98 to 100 percent across all sites.76,77,79 For gonorrhea, the sensitivity of testing in females was 
90 percent (specificity 100%) for endocervical testing and 98 percent for vaginal testing 
(specificity 100%)80 The prior review also found self- and clinician-collected vaginal samples for 
chlamydia testing equally sensitive (ranging from 98% to 100%) and specific (>99%) in two 
studies,76,77 although one other study found self-collected vaginal samples had lower sensitivity 
(55%).79 Self-collected vaginal specimens were highly sensitive and specific for gonorrhea (98% 
and 100%).80 The 2014 report did not identify studies on the diagnostic accuracy of site-specific 
testing or collection methods in males. 
 
The current review compared the accuracy of screening tests obtained from different anatomic 
sites or from urine samples, or obtained using different collection methods (self-collected versus 
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clinician- collected). Nine studies61,65,71-73,76,77,79,80 evaluated the diagnostic accuracy of anatomic 
site-specific testing and six studies65,71,76,77,79,80 compared collection methods for identifying 
chlamydial or gonococcal infections (Table 4; Appendix B Tables 7, 8 and 9).61,65,71-73,76,77,79,80  
 
All of the studies were conducted in the U.S.,65,71,76,79 U.K.,61,72,73,77,80 or Canada.76 Sample sizes 
ranged from 133 to 3,974 (Total N = 16,204). Six studies enrolled only females,65,72,76,77,79,80 two 
studies enrolled only males,61,73 (including one study that enrolled MSM),73 and one study71 
enrolled both male and female participants. One study was conducted exclusively in an 
adolescent population (mean age 16 years).65 Five studies enrolled a mix of adolescents and 
adults (mean age 19 to 37 years).71,73,77,79,80 Two studies did not report mean age but reported age 
ranges between 16 and 25 years,72,76 and age was not reported in one study.61 In four studies that 
reported race, the proportion of Black participants ranged from 9 to 96 percent65,71,77,80 Race was 
not reported in the other five studies. One study79 reported that participants were asymptomatic 
for chlamydia or gonorrhea at baseline, and four did not report symptom status.61,65,72,76 Three 
studies included a mix of asymptomatic and symptomatic participants, but stratified results 
according to presence or absence of symptoms.71,77,80 In the remaining study of MSM attending a 
sexual health/HIV clinic, the proportion of participants with symptoms at baseline was 28 
percent.73 Prevalence of infection ranged from 1.5 to 26.6 percent for chlamydial infection and 
1.5 to 11.7 percent for gonococcal infection. All studies were rated fair-quality (Appendix B 
Table 10). Methodological limitations included unclear methods of enrolling patients for study 
inclusion and unclear description of whether index test results were interpreted independently of 
the reference standard.  
 
Accuracy of Anatomic Site Tests 
 
Chlamydia 
 
Female population. Three new studies65,71,72 and three studies76,77,79 from the prior review 
evaluated the accuracy of anatomic site-specific testing for chlamydia in females (Table 5; 
Figure 2).65,71,72,76,77,79 Prevalence of chlamydia ranged from 6 to 27 percent (Table 4). Accuracy 
of site-specific testing was high across all anatomic sites (sensitivity range 84 to 100%; 
specificity range 95 to 100%), other than one outlier study79 that reported consistently lower 
sensitivity among all sites tested (range 44% to 56%). While this study was conducted in a high 
prevalence population of university students age 16 to 25 years (chlamydia prevalence 21.6 %), 
reasons for lower sensitivity are unclear but might be related to the use of a single test to identify 
chlamydial infection at a time when NAAT testing was not routinely employed.  
 
The sensitivity and specificity of endocervical and vaginal testing was consistent in five of six 
studies.65,71,72,76,77 For endocervical testing, sensitivity ranged from 89 to 100 and specificity 
ranged from 99 to 100 percent. Vaginal testing from both patient and clinician- collected samples 
showed similar sensitivities, ranging from 90 to 100 percent; specificity was also high (range 
95% to 100%). The sixth study reported lower but similar sensitivity at both anatomic sites 
(endocervical 52% and vaginal 56%) but specificity remained high (100% for both sites).79 
Urethral testing was also highly sensitive, based on one study that used three different NAATs, 
ranging from 88 to 97 percent (specificity range 98-100 percent).76 The sensitivity of urine 
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testing was more variable than anatomic site testing in five studies (range 44 to 100%; median 
85%), with specificities ranging from 96 to 100 percent.65,71,72,76,79  
 
Male population. Three studies reported on the diagnostic accuracy of anatomic site-specific 
testing for chlamydial infection in males (Table 6; Figure 3).61,71,73 Urine testing was highly 
sensitive in all three studies (89 to 100%). Meatal (92%),61 urethral (99%),73 and rectal (92%)73 
testing were also highly sensitive, while pharyngeal testing was associated with lower sensitivity 
(69%),73 all based on one study each.  
 
Gonorrhea 
 
Female population. Three studies reported the sensitivity and specificity of site-specific testing 
for gonorrhea in females (Table 7; Figure 4).65,71,80 Prevalence of gonorrhea infection was 2.580 
and 2.671 percent in two of the studies and 12 percent in the other.65 Reference standards were 
either clinician-collected samples or urine testing. Across sites, sensitivity and specificity ranged 
from 90 to 100 percent and 97 to 100 percent, respectively. Vaginal samples (both self- and 
clinician-collected) were associated with a sensitivity of 98 percent in one trial and 100 percent 
in three trials (specificity range 99 to 100%). In comparison, endocervical samples (sensitivity 
90% and 98%) and urine samples (91% and 100%) were slightly less sensitive. Specificity was 
also high, ranging from 97 to 100 percent.  
 
Male population. Three studies compared site-specific testing for gonorrhea in males (Table 8; 
Figure 5).61,71,73 Gonorrhea infection prevalence was low in two of the studies (1.5 and 
4.2%)61,71 and was high in the third study (27%).73 Urine testing was evaluated in two studies, 
with sensitivities of 93 percent and 100 percent; corresponding specificities were high (99.8 and 
99.3%).61,73 The diagnostic accuracy of other sites, based on one study each, was 89 percent 
sensitivity for pharyngeal testing,73 93 percent for rectal testing,73 98 percent for urethral 
testing73 and 100 percent for meatal testing.61  
 
Accuracy of Clinician and Self-Collected Tests 
 
Chlamydia 
 
Female population. Two new studies62,65 and two studies71,76,79 from the prior review compared 
the accuracy of clinician- and self-collected vaginal samples for diagnosis of chlamydial 
infection in females (Table 5; Figure 2), including one study that utilized three different 
NAATs.76 Sensitivity was similarly high for both collection methods. Clinician-collected sample 
sensitivity was 90 to 100 percent in two studies,71,76 and 56 percent in the other study.79 Self-
collected samples were also highly sensitive for chlamydia diagnosis, ranging from 90 to 98 
percent in two studies71,76 and was 52 percent in the remaining study.79 The outlier study 
reporting lower sensitivities, also included in the 2014 USPSTF report, only reported results 
from study participants with complete sets of results from nine different testing strategies, and 
required two positive NAATs from two separate specimens as a reference standard. This method 
presumably reduced the number of false positive tests, although the overall prevalence of 
chlamydia infection was high (22%).79 There were no studies comparing clinician- and self-
collected testing at other anatomic sites. 
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Male population. No studies meeting inclusion criteria reported on the accuracy of clinician- 
versus self-collected testing for chlamydia in males.  
 
Gonorrhea 
 
Female population. One study compared clinician- and self-collected vaginal samples for 
diagnosis of gonorrhea infection (Table 7).71 In this study, the accuracy of self-collected samples 
was nearly identical to those collected by clinicians; sensitivities were 100 percent for both sites, 
and specificities were 100 and 99.7 percent, respectively. There was no evidence comparing 
clinician- and self-collected testing for other anatomic sites. 
 
Male population. There were no studies meeting inclusion criteria on the accuracy of clinician- 
versus self-collected testing for gonorrhea in males. 

 
Key Question 4. What Are the Harms of Screening for 

Chlamydial or Gonococcal Infections (Such as Labeling, 
Anxiety, False-Positive/Alarm Results, False-Negative 

Results/Reassurance, or Changes in Risk Behaviors or Risk 
Perception)? 

 
Summary 
 
• The 2014 USPSTF review included four diagnostic accuracy studies of site-specific testing 

or collection methods that reported false-positive rates for gonorrhea and chlamydia of 3 
percent or lower and false-negative rates ranging from 0 to 9 percent for gonorrhea and 0 to 
14 percent for chlamydia across all NAATs and specimen types. False alarm rates (1 – 
positive predictive value) ranged from 0 to 16 percent and false reassurance rates (1 –
negative predictive value) ranged from 0 to 2 percent in three studies, with one outlier study 
reported higher false reassurance rates (11 to 13%). 

• False positive rates for chlamydia ranged from 0 to 2 percent in six studies (2 new studies) 
across all sites. False negative rates ranged from 0 to 28 percent in five studies; a sixth study 
reported higher false negative rates (44% to 56%). 

• False positive rates for self-collected and clinician-collected tests ranged from 0 to 1.2 
percent for chlamydia based on 3 studies in females (1 new study), and was 0 percent (for 
self-collected samples) and 0.3 percent (for clinician-collected samples) for gonorrhea in 
females based on one study. False positive rates ranged from 0 to 12 percent for chlamydia 
and gonorrhea self- and clinician-collected tests, excluding one outlier study. 

• Evidence on false positive and false negative rates in males, according to anatomic site, was 
limited to two new studies for chlamydia and gonorrhea. False positive rates were 
consistently low (<1%), while false negative rates ranged from (0 to 8%). 

• No studies reported on harms of collection methods for chlamydia or gonorrhea in males. 
• No studies evaluated psychosocial harms, such as anxiety, related to screening or effects of 

screening on risk behaviors or risk perception.  
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Evidence 
 
The 2014 USPSTF review included four diagnostic accuracy studies of site-specific testing or 
collection methods that reported false-positive rates (1 – specificity) for gonorrhea and 
chlamydia as 3 percent or lower and false-negative rates (1 – sensitivity) that ranged from 0 to 9 
percent for gonorrhea and 0 to 14 percent for chlamydia across all NAATs and specimen types. 
In these studies, false alarm rates (1 – positive predictive value) for chlamydia and gonorrhea 
ranged from 0 to 16 percent,76,77,79,80 and false reassurance rates (1 – negative predictive value) 
ranged from 0 to 2 percent in three studies; one outlier study (see Key Question 3) reported 
lower sensitivity across anatomic sites reported higher false reassurance rates (11 to 13%).79 The 
false alarm rate refers to the proportion of persons with a positive test who do not have an 
infection and the false reassurance rate refers to the proportion of persons with a negative tests 
who do have an infection. 
 
Of the nine diagnostic accuracy studies included in Key Question 3 (including four studies 
included in the prior review), eight reported rates of false positive and false negative rates (and 
corresponding false alarm and false reassurance rates) for anatomic site- specific testing and six 
studies reported these rates for collection methods (Tables 9, 10, 11, and 12).61,65,71,72,76,77,79,80 
Harms of chlamydia testing were reported in six studies of females65,71,72,76,77,79 and two studies 
of males;61,71 harms of gonorrhea testing were reported in three studies of females65,71,80 and two 
studies of males.61,71 In these studies, the prevalence of chlamydial infection ranged from 8 to 27 
percent in females and 11 percent in males. The prevalence of gonococcal infection was 2 to 12 
percent in females and 2 to 4 percent in males. As in prior USPSTF reviews, no study evaluated 
psychosocial harms (e.g., anxiety) related to screening and no study evaluated effects of 
screening on changes in risk behaviors or risk perceptions. 
 
Site-specific Testing 
 
Across all anatomic sites, the false positive rates for chlamydia testing in females ranged from 0 
to 2 percent in six studies and corresponding false alarm rates ranged from 0 to 16 percent 
(Table 9; Appendix B Tables 7, 8 and 9).65,71,72,76,77 By anatomic site, false positive rates were 
0 to 0.7 percent for endocervical testing (false alarm rates 0 to 9%), 0 to 1.2 percent for vaginal 
testing (false alarm rates 0 to 12%), 0.2 to 1.7 percent for urethral testing (false alarm rates 2 to 
11%) and 0 to 2 percent for urine testing (false alarm rates 0 to 16%). False negative rates ranged 
from 0 to 28 percent across sites in five of the studies (corresponding false reassurance rates 
ranged from 0 to 5%). One outlier study included in the prior report (see Key Question 3) 
reported higher false negative (range 44 to 56%) and false reassurance (range 11 to 13%) rates 
across anatomic sites;79 this study evaluated a high-prevalence population (22% chlamydia 
prevalence). Evidence of harms in males was limited to two studies that found false positive rates 
of 0.4 percent for meatal (false alarm rate 4%) and 0.3 to 0.7 percent for urine (false alarm rates 
3 to 6%) testing, with false reassurance rates of <1 percent (Table 10; Appendix B Tables 7, 8 
and 9).61,71 
 
For gonorrhea testing, evidence was limited to three studies in females65,71,80 and two in 
males.61,71 (Tables 11 and 12; Appendix B Tables 7, 8 and 9). In females, false positive rates 
were <1 percent across sites (corresponding false alarm rates ranged from 0 to 20%); false 
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negative rates ranged from 0 to 10 percent (false reassurance rates 0 to 5%).65,71,80 In males, false 
positive rates were similarly low (<1% across sites). False alarm rates were 7 to 30 percent, but 
false reassurance rates were very low (0 to 0.2%).61,71 
 
Collection Methods 
 
One new study71 and two studies from the prior report76,79 reported false negative rates for 
clinician- and self-collected vaginal samples for diagnosis of chlamydial infection in females 
(Table 9; Appendix B Tables 7, 8 and 9). Clinician-collected vaginal sample testing was 
associated with false positive rates ranging from 0 to 1.2 percent and corresponding false alarm 
rates that ranged from 0 to 8 percent. Rates were similar for self-collected samples (false positive 
rates 0 to 1%; false alarm rate range 0 to 12%). False negative and false reassurance rates were 
low for both collection methods in two studies (range 0 to 12% and 0 to 5%, respectively).71,76 
The third, outlier study found higher false negative (44% for clinician- and 48% for self-
collected specimens) and false reassurance rates (11% for clinician- and 12% for self-
collected).79 One study directly compared the accuracy of clinician versus self-collected vaginal 
samples for gonorrhea in females and found a 0.3 percent false positive rate (false alarm rate 
14%) with clinician-collected samples and 0 percent false positive and false alarm rate for self-
collected samples. (Table 11; Appendix B Tables 7, 8 and 9).71 False reassurance rates were 0 
percent for both collection methods in this study. 
 
No studies reported the accuracy of clinician- versus self-collected methods for chlamydia or 
gonorrhea in males.  
 
Other Harms of Screening 
 
There were no studies of psychosocial harms, such as anxiety, related to testing that met criteria 
for this or the prior review, and no studies of risk behaviors or risk perception. 

 
Contextual Questions 

 
Contextual Question 1. What Is the Prevalence Rate of Chlamydial or 
Gonococcal Infections (and Concurrent HIV Infection) in Partners of 
Patients Who Test Positive for Chlamydial or Gonococcal Infections? 
 
Three studies reported prevalence rates in partners of patients who test positive for infection. 
Two studies reported prevalence rates for chlamydia88,89 and one study for gonorrhea.90 
Chlamydia rates ranged from 27 to 39 percent in male partners of infected women in a small 
study88 that compared home sampling versus conventional contact tracing. The study did not 
report the percentage of asymptomatic patients, but aimed to assess whether the test rate of 
partners could be increased by having male contacts of infected women send a urine sample 
directly from home compared with a urethral swab obtained in a clinical setting. Contact tracing 
results were reported as the percentage of partners who were examined in each group.  
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A prospective study of cervical chlamydia positive heterosexual women who were asymptomatic 
or had mild symptoms were followed to assess concurrent rectal chlamydia also assessed partner 
prevalence.89 The prevalence of infections in index cases was similar regardless of whether the 
partner had rectal chlamydia or not. An observational study conducted in Australia reported the 
prevalence of antibiotic resistant gonorrhea in partners of infected patients using pharyngeal and 
rectal swabs for asymptomatic MSM.90 Thirty-four of 458 partners (7.4%) simultaneously tested 
from a large prospective cohort were positive for gonorrhea.  
 
Contextual Question 2. What Is the Effectiveness of Partner Services 
(Such as Traditional Partner Services or Expedited Partner Therapy)? 
 
Three studies addressed partner services, including expedited partner therapy, in reducing rates 
of reinfection or acquisition of chlamydial or gonococcal infections in the index patient.91-93 
Types of partner services addressed in the studies included partner notification, a process by 
which sexual partners of patients diagnosed with a sexually transmitted infection are informed or 
notified of their exposure and the need to receive treatment; expedited partner therapy (EPT), in 
which there is facilitated access to antibiotic treatment or a prescription for medication by the 
index patient to their partner(s) without the need for a medical exam or evaluation of the partner; 
and expedited partner notification, when a clinician provides the index patient with antibiotics or 
a prescription to give to the sex partner.  
 
A systematic review commissioned by the Cochrane collaborative reviewed the effect of 
strategies of partner notification in persons with sexually transmitted infections.93 Expedited 
partner therapy was compared with simple patient referral (control) with regard to effects on 
rates of re-infection of the index patient. When combining trials of STI causing urethritis or 
cervicitis, expedited partner therapy was associated with decreased risk of re-infection of the 
index patient versus simple patient referral, but was not associated with decreased risk versus 
enhanced patient referral, in which additional support was given to enhance outcomes. In three 
trials, expedited partner therapy and enhanced patient referral were associated with similar levels 
of repeat infection (RR 0.96; 95% CI, 0.60 to 1.53).  
 
Another systematic review evaluated different methods of partner notification on rates of 
reinfection of the index patient.91 There were four randomized controlled trials of partner 
notification interventions that compared the effectiveness of expedited partner notification with 
simple patient referral that included verbal advice from the partner (attention-control) on the rate 
of index patient reinfection with gonorrhea or chlamydia. Expedited partner notification was 
defined as a doctor providing the index patient with antibiotics or a prescription to give to the sex 
partner for preventing index reinfection. Effects of expedited partner notification versus simple 
patient referral appeared smaller in trials that included only women with chlamydia (RR 0.90, 
95% CI, 0.60 to 1.35) than in trials that included patients with either gonorrhea or chlamydia 
(RR 0.61, 95% CI, 0.39 to 0.94). 
 
A pilot RCT of partner notification models in community settings evaluated the effect of 
accelerated partner therapy (APT), the U.K adaptation of EPT, for partner notification.92 APT 
conforms to U.K. prescribing regulations but is otherwise identical to EPT. One hundred ninety-
nine women reported 339 male partners, of whom 313 were contactable. The primary outcome 
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was whether each contactable partner was treated within 6 weeks of the index partner’s 
diagnosis. Rates of reinfection or persistence of infection in the index patient was reported as a 
secondary outcome. APT was offered using three different methods, implemented in three 
different arms of the intervention, as pharmacy notification (community pharmacist assessment 
of partners plus routine PN) or hotline (telephone assessment of partners plus standard partner 
notification) versus standard partner notification alone (control). Only 38/199 (19%) index 
patients returned a postal urine sample for reinfection or persistence and chlamydia positivity 
was 15 percent (2/13) in the standard arm, 0 percent in the hotline arm, and 10 percent (1/10) in 
the pharmacy arm.  
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Chapter 4. Discussion 
 

Summary of Review Findings 
 

The evidence reviewed in this report is summarized in Table 13. The USPSTF previously 
determined that treatment is effective for chlamydial and gonococcal infections. One new trial of 
screening was generally consistent with prior screening trials that reported decreased risk of PID 
associated with screening. New evidence on risk prediction tools indicate suboptimal accuracy 
and require validation in primary care populations in the U.S. Evidence largely confirmed prior 
findings regarding high accuracy of diagnostic testing at various anatomic sites and home-based 
testing, with low false-positive and false-alarm rates. Important gaps include lack of studies on 
psychosocial or other harms related to screening, studies comparing screening intervals or 
alternative screening strategies, and studies evaluating changes in risk behaviors or risk 
perception. 
 
Results of four screening trials, including one new trial, found screening for chlamydia 
associated with decreased risk of PID, though effects were not statistically significant in most 
trials and the magnitude of benefit was relatively small. No studies reported on the effectiveness 
of screening in men, other than one study that reported rates of epididymitis,67 and there were no 
studies of pregnant individuals for any outcome. One large, new, good- quality trial of young 
men and women in primary care clinics in rural Australia found screening for chlamydia 
associated with reduced risk of hospital diagnosed PID in hospital diagnosed patients, although 
absolute effects were small (absolute difference -13.7 per 100,000 women).67 In contrast to the 
three trials included in the prior report, this trial enrolled both men and women in primary care 
practices. There was no difference in risk of clinic-based PID diagnosis in women, epididymitis 
in men, or prevalence of chlamydia infection in young men or women. The study did not report 
data on transmission of infection. 
 
This report included studies on the accuracy of risk criteria that were not addressed in prior 
USPSTF reviews. Three studies in asymptomatic patients found fair discrimination, but require 
further validation in diverse clinical and geographic settings. One study in a mixed population of 
asymptomatic and symptomatic women found similar discrimination of age ≤22 alone versus 
multi-item risk criteria. In other populations (women presenting for IUD insertion or surgical 
abortion) risk criteria were not accurate. One study found a high rate of pharyngeal gonorrhea in 
a population of high risk persons attending STI clinics, with a strong correlation between 
increasing numbers of oral sex partners in the three month period and rates of pharyngeal 
gonorrhea. Screening both urogenital and pharyngeal sites in order to increase sensitivity of case 
detection in certain populations may have implications for extragenital testing in other higher 
risk populations, especially given data on the association between rectal STI and HIV acquisition 
in men.27,94  
 
Accuracy of diagnostic testing for chlamydia was highly accurate across all genitourinary 
anatomic sites with vaginal and endocervical testing demonstrating the highest 
accuracy,65,71,72,76,77,79 followed by urine testing in females.65,71,72,76,79 In males, meatal,61 
urethral73 and urine61,71 testing yielded similarly high sensitivity, as did rectal testing,73 based on 
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one study. Gonococcal testing was also highly accurate across anatomic sites for females with 
endocervical and vaginal sites demonstrating the highest accuracy,65,71,80 followed by urine 
samples.71 Urine testing for gonococcal infections demonstrated the highest sensitivity in males 
compared with meatal testing.61,71 One study of pharyngeal testing, conducted in MSM, 
demonstrated low sensitivity for chlamydial infection (69.2%) but higher sensitivity for 
gonococcal infection (89.1%).73 In females, self- and clinician-collected vaginal samples for 
chlamydia and gonorrhea diagnosis were both highly sensitive,71,76,79 but no studies meeting 
inclusion criteria compared collection methods in males. These results were largely based on 
asymptomatic patient populations, increasing relevance to screening populations in the U.S. 
 
In addition to diagnostic accuracy, other factors that may inform testing at extragenital sites 
include higher prevalence of extragenital chlamydial and gonococcal infection in MSM and 
persons attending STI clinics, as well as persons engaging in sexual contact at those sites. A 
small observational study of MSM in Australia reported the prevalence of antibiotic resistant 
gonorrhea in partners of infected patients using pharyngeal and rectal swabs and demonstrated 
that asymptomatic MSM can transmit antibiotic resistant strains of gonorrhea directly to their 
partners.90 In the U.S., prevalence data indicates that MSM are disproportionately affected by 
STIs, including HIV.31 In a report of prevalence data from STI and HIV clinic attendees, 
approximately one in eight men had an extragenital chlamydial or gonococcal infection.31 Given 
the reported rates of antibiotic resistant strains of gonococcal infection for MSM,95 
considerations to expand the range of specimen types for screening has the potential to increase 
identification of infected individuals, especially for asymptomatic MSM in whom nearly 90 
percent of all gonorrhea infections are in non-genital sites.96  
 
There are few harms to screening for infection based on findings from this review, including low 
rates of false positive or false negative findings, false alarm rates, and false reassurance rates. 
However, no studies provided data about other potential adverse effects of screening for any 
population groups, including anxiety, changes in risk behaviors or risk perception. Further 
research is needed to determine the effectiveness of screening in multiple populations and on 
various clinical outcomes; trials of gonorrhea screening, including screening high risk groups; 
effective screening strategies and intervals; and harms of screening. 

 
Limitations 

 
We restricted inclusion to English language studies and did not include studies published only as 
abstracts or modeling studies of screening versus no screening; however, we did not identify 
non-English language studies in our searches or unpublished studies that met inclusion criteria. 
The inclusion criteria for this review included settings and tests relevant to current U.S. practice 
and did not re-evaluate the accuracy of NAAT testing. Studies that evaluated that accuracy of 
rectal or extragenital NAAT prior to their FDA clearance were also not included, which may 
limit some data informing the performance of certain tests. Therefore, some studies included in 
the prior USPSTF review were excluded, reducing the potential evidence base. However, this 
approach improved the relevance of the evidence to the USPSTF screening recommendation. 
There was variation in the quality and applicability of studies. A number of studies were 
conducted in STI clinics or other high-risk clinical settings or in persons at higher risk for 
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infection, which may reduce applicability to primary care settings or persons at lower risk. 
Evidence on men was limited and there were no studies of pregnant individuals. Screening trials 
focused on PID and epididymitis as the main outcome, but other health outcomes such as 
infertility, chronic pelvic pain and ectopic pregnancy are also relevant, but may be more 
challenging to correlate. Detection of PID and epididymitis in one trial may have been limited by 
relatively low screening rates (17% to 25%).67 Differences in assay sensitivity may have 
contributed to differential impact on PID prevention. There were no screening studies that 
reported disease acquisition or transmission. Meta-analysis was not performed due to relatively 
small number of studies and heterogeneity in populations, settings, comparisons, and outcomes. 
We were not able to do formal graphical or statistical assessments for publication bias due to 
small numbers of studies. 

 
Emerging Issues/Next Steps 

 
Despite many years of relatively consistent screening recommendations, rates of chlamydial and 
gonococcal infections continue to rise. This trend is likely due in part to changes in risk 
behaviors, though it may also be due other factors. Screening tests for chlamydial and 
gonococcal infection are accurate regardless of anatomic site or collection method. Further 
understanding of the clinical significance of asymptomatic infections at extragenital sites and the 
effectiveness of screening at those sites is needed. Additional screening studies that evaluate 
extragenital testing may also inform strategies for screening in various settings and among target 
groups. There were no studies of alternative screening strategies, including testing for concurrent 
infection, including HIV, and no studies that addressed screening intervals. Further evaluation of 
expanded screening strategies may provide opportunities to further evaluate testing, especially 
among those at increased risk.  

 
Relevance for Priority Populations 

 
Evaluating the effectiveness of testing and risk criteria among priority populations has the 
potential to increase identification of infected individuals. Evidence on this topic has previously 
focused on women, with evidence lacking for men in general, and MSM in particular. Since the 
prior review, additional studies among MSM have emerged that demonstrate disproportionate 
risk for this group despite the overwhelming lack of screening studies in this population.31 For 
this review, two studies included populations of MSM in the study population (2 to 7%)68,73 and 
no studies included transgender or non-binary populations. While most studies were primarily 
conducted in heterosexual populations, several groups continue to experience increased risk for 
sexually transmitted infections including MSM, gender minority and transgender populations, 
but data are limited.97,98 Two studies were exclusively of men,61,73 of which one diagnostic 
accuracy study evaluated anatomic site- specific testing exclusively in MSM.73 Two studies were 
exclusively of adolescents (under age 19)65,75 and 17 studies included for this review included 
adolescents in the study population.62-70,72-74,76-80 Two studies were primarily in Black and 
Hispanic/Latino populations which, based on population data, have a higher prevalence of 
chlamydial infection, but studies in other populations with high prevalence of infection (e.g., 
American Indians/Alaska Natives) are lacking.65,68 While findings of this review may be 
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applicable across age categories, additional evidence is needed to inform clinical practice for 
men, including MSM, populations with higher prevalence of infection, rural populations, and in 
pregnant individuals, for whom no studies were identified. 

 
Future Research 

 
Research is lacking on the effectiveness of screening for gonorrhea in all population groups and 
for chlamydia in men, pregnant individuals, and women without risk factors. Studies that 
evaluate risk assessment criteria require further validation in settings applicable to U.S. primary 
care practice. Future studies could compare the effectiveness of screening versus no screening in 
populations at different levels of risk, using specimens from different anatomical sites, screening 
that includes testing for concurrent STIs including HIV, and screening at different intervals. 
Studies could evaluate the impact of access to screening for high-risk and known underserved 
populations. No studies provided data about potential adverse effects of screening other than 
those related to test performance for any asymptomatic population group. Studies are also needed 
to evaluate the effect of screening on risk behavior and risk perception. No study addressed 
screening in pregnant individuals.  

 
Conclusions 

 
Screening for chlamydial infection may reduce the incidence of PID in young women. Risk 
prediction criteria to identify persons with asymptomatic chlamydial or gonococcal infection are 
associated with limited accuracy and require further validation. Testing for asymptomatic 
chlamydial and gonococcal infections is accurate at most anatomic sites, using urine sampling, 
and using self-collected specimens. Research is needed to determine the effectiveness of 
screening in men, optimal screening intervals, and adverse effects of screening.  
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Note: Numbers in the figure correspond to the Key Question number. 

Key Questions 
1. In asymptomatic, sexually active adults and adolescents, including those who are pregnant, what is 

the effectiveness of screening for chlamydial and gonococcal infections in reducing complications of 
infection and transmission or acquisition of disease, including gonorrhea, chlamydia, and HIV?  

2. What is the accuracy of risk stratification methods or alternative screening strategies for identifying 
persons at increased risk of chlamydial and gonococcal infections (such as younger persons or men 
who have sex with men)? Screening strategies include testing for concurrent infections, including 
HIV, or using different screening intervals. 

3. What is the diagnostic accuracy of anatomic site-specific testing and collection methods for 
identifying persons with chlamydial and gonococcal infections? 

4. What are the harms of screening for chlamydial and gonococcal infections (such as labeling, anxiety, 
false-positive/alarm results, false-negative results/reassurance, or change in risk behaviors or risk 
perception)?



Figure 2. Diagnostic Accuracy of Site-Specific Testing for Female Chlamydial Infection 

Screening for Chlamydia and Gonorrhea 37 Pacific Northwest EPC 
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Figure 3. Diagnostic Accuracy of Site-Specific Testing for Male Chlamydial Infection* 

Screening for Chlamydia and Gonorrhea 38 Pacific Northwest EPC 

 
Legend  
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*Results from one study79 are not included in Figure 3 as the study did not report specificity or include data to calculate specificity  
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Figure 4. Diagnostic Accuracy of Site-Specific Testing for Female Gonococcal Infection 

Screening for Chlamydia and Gonorrhea 39 Pacific Northwest EPC 
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Figure 5. Diagnostic Accuracy of Site-Specific Testing for Male Gonoccocal Infection* 

Screening for Chlamydia and Gonorrhea 40 Pacific Northwest EPC 
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*Results from one study79 are not included in Figure 5 as the study did not report specificity or include data to calculate specificity 
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Table 1. Screening Recommendations of Other Groups 

Screening for Chlamydia and Gonorrhea 41 Pacific Northwest EPC 

Organization, year  Recommendations  
Centers for Disease Control and Prevention, 201529 Recommends annual screening for chlamydial and 

gonococcal infections in all sexually active women 
younger than 25 and in older women with specific risk 
factors (a new sex partner or multiple sex partners), per 
USPSTF. The CDC also recommends screening MSM at 
least annually, and recommends more frequent screening 
of MSM with multiple or anonymous partners. Clinical 
settings with a high prevalence of chlamydia should 
consider screening sexually active young men. 
Furthermore, CDC recommends screening women 
younger than 35 at intake in juvenile and adult 
correctional facilities and screening men up to age 30 at 
intake into jails. 

American College of Obstetricians and 
Gynecologists, 201648 

Recommends annual screening for C. trachomatis in all 
sexually active females aged 25 or younger and in older 
women with risk factors. Recommends chlamydial 
screening in all pregnant women in early pregnancy and 
repeat testing in the third trimester for women with risk 
factors. Recommends screening for gonorrhea in women 
younger than 25 years and for women 25 years and older 
with risk factors, and in pregnant females 25 years or 
younger or for those living in an area where gonorrhea is 
common.   

American Medical Association, 200949 Follow CDC recommendations. 
American Academy of Pediatricians, 201150  Follow CDC recommendations 
American Academy of Family Physicians, 201651 Follow USPSTF recommendations. 
American College of Physicians, 201552 Follows USPSTF screening recommendations for 

chlamydial infections. 
Public Health Agency of Canada53-55 Recommends annual screening for C. trachomatis and N. 

Gonorrhoeae in all sexually active persons under the age 
of 25 with retesting after 3 months in infected patients or 
based on continued risk factors. Risk-based screening is 
recommended for those 25 years and older. 
Recommends screening for chlamydia and gonorrhea at 
the first prenatal visit and again during pregnancy based 
on risk factors. 

Abbreviations: ACOG = American College of Obstetricians and Gynecologists; CDC = Centers for Disease Control and 
Prevention; MSM= men who have sex with men 



Table 2. Randomized Controlled Trials of Screening for Chlamydia to Reduce Adverse Outcomes 

Screening for Chlamydia and Gonorrhea 42 Pacific Northwest EPC 

Author, 
Year Population (n) Interventions Duration Attrition Outcomes  Quality 
Hocking et 
al., 201867 

Sexually active 
males and 
females age 
16-29 years in 
130 primary 
care clinics in 
Australia 
(n=63,338) 

Multifaceted 
screening 
program vs. 
usual care 
(control) 

Mean 
3.1 
years 

Not reported Incidence of PID in clinic‡:  
Screened: 0.45% 
(293/65,519) 
Control: 0.39% 
(237/60,384) 
RR 1.1 (95% CI 0.7 to 1.8) 
Incidence of PID in 
hospitals:  
Screened: 0.24% 
(57/23,527) 
Control: 0.38% 
(88/23,219) 
RR 0.6 (95% CI 0.4 to 1.0) 
Incidence of epididymitis§:  
Screened: 0.26% 
(106/41,168) 
Control: 0.27% 
(106/38,717) 
RR 0.9 (95% CI 0.6 to 1.4) 

Good 

Oakeshott 
et al., 
2010†74 

Sexually active 
females age 
<27 years 
recruited from 
universities 
and colleges in 
the U.K. 
(n=2,529) 

Immediate 
screening vs. 
deferred 
screening 
after 1 year 
(control) 
 

1 year Screened: 
5% 
Control: 7% 

Incidence of PID in 
asymptomatic women 
(n=1648): 
Screened: 0.6% (5/787) 
Control: 1.6% (14/861) 
RR 0.39 (95% CI 0.14 to 
1.08) 
Incidence of PID in all 
women: 
Screened: 1.3% (15/1191) 
Control: 1.9% (23/1186) 
RR 0.65 (95% CI 0.34 to 
1.22) 

Good 

Ostergaard 
et al., 
2000†75 

Female 
students 
recruited from 
high schools in 
one county in 
Denmark 
(n=1,700)  

Home 
screening vs. 
usual care 
opportunistic  
screening in a 
clinic (control) 

1 year Screened: 
49% 
Control: 42% 

Incidence of new 
chlamydia infections in all 
females: 
Screened: 2.9% (13/443)  
Control: 6.6% (32/487) 
RR 0.45 (95% CI 0.24 to 
0.84) 
p= 0.026 
Incidence of PID in all 
females: 
Screened: 2.1% (9/443) 
Control: 4.2% (20/487) 
RR 0.50 (95% CI 0.23 to 
1.08) 
p= 0.045  

Fair 



Table 2. Randomized Controlled Trials of Screening for Chlamydia to Reduce Adverse Outcomes 

Screening for Chlamydia and Gonorrhea 43 Pacific Northwest EPC 

Author, 
Year Population (n) Interventions Duration Attrition Outcomes  Quality 
Scholes et 
al., 1996†78 

Women age 18 
to 34 years 
recruited from 
a health 
maintenance 
organization in 
the U.S. 
selected by 
risk criteria 
(n=2,607)  

Clinic 
screening vs. 
usual care 
(control) 

1 year 24% of 
participants 
did not return 
final 
questionnaire  

Incidence of PID in all 
women: 
Screened: 8 per 10,000 
women-years (9 cases) 
Control: 18 per 10,000 
women-years (33 cases) 
RR 0.44 (95% CI 0.20 to 
0.90) 
  

Fair 

*Only includes participants with followup who were independently tested outside of study protocol. 
†Included in prior USPSTF evidence review 
‡Denominator is the number of females aged 16-33 years with at least one consultation during the intervention period 
§Denominator is the number of men aged 16-29 with at least one consultation during the intervention period 
 
Abbreviations: CI = confidence interval; PID = pelvic inflammatory disease; RR = relative risk; vs. = versus; U.K. = United 
Kingdom; U.S. = United States 
 



Table 3. Studies Evaluating Strategies for Identifying Persons Who Are at Increased Risk for Chlamydial or Gonococcal Infections 

Screening for Chlamydia and Gonorrhea 44 Pacific Northwest EPC 

Author, year Strategy Infection Sex 
Study 
design Population, N Results 

Quality 
rating 

Falasinnu et 
al., 201462 

Risk estimation 
model 

GC, CT M, F Cross-
sectional 

Asymptomatic men 
and women, attending 
clinic for STI testing; 
Canada (n=25,393) 

Derivation population (n=10,437): AUC=0.75; 95% CI, 
0.72 to 0.80 
Validation population (n=14,956): AUC=0.64; 95% CI, 
0.61 to 0.67 

Fair 

Falasinnu et 
al., 201663 

Risk estimation 
model 

GC, CT M, F Cross-
sectional 

Asymptomatic men 
and women, attending 
clinic for STI testing; 
Canada (n=20,862) 

Derivation population (n=10,437):AUC= 0.74 (95% CI 
0.70 to 0.77) 
Validation population (n=10,425): AUC=0.69 (95% CI 
0.67 to 0.71) 

Fair 

Falasinnu et 
al., 201664 

Population 
guideline vs. 
guideline + 
number of risk 
factors vs. 
clinical risk 
scorea 

STI M, F Cross-
sectional 

Asymptomatic men 
and women, attending 
clinic for STI testing; 
Canada (n=35,818) 

Guideline (any vs. no risk factors): AUC 0.55 (95% CI 
0.54 to 0.56) 
Guideline (numbers of risk factors): AUC 0.64 (95% CI 
0.63 to 0.66) 
Risk score model: AUC 0.73 (95% CI 0.71 to 0.74) 

Fair 

Grentzer et 
al., 201566 

Age vs. age + 
partner vs. risk-
based 
screeningb 

GC, CT F Cross-
sectional 

Women age 14 to 45 
years attending clinic 
for IUD insertion; U.S. 
(n=5087) 

Sensitivity; specificity; NPV; PPV; % 
Age: 80.7; 48.1; 98.8; 4.5 
Age + partner: 84.7; 44.8; 99.0; 4.5 
Risk: 99.3; 7.6; 99.7; 3.2 

Fair 

Javanbakht 
et al., 201868 

Risk estimation GC M, F Case-
Control 

Men and women age 
15 to 29 years 
reporting giving oral 
sex to partner of 
opposite sex in past 90 
days; U.S. (n=245) 

Risk of pharyngeal gonorrhea:  
Number of oral sex partners in 3 months: aOR 5.7; 95% 
CI 1.3 to 25.6 aOR 5.7; 95% CI 1.3 to 25.6 
Presence of concurrent urogenital gonorrhea: aOR 6.2; 
95% CI 2.6-14.3 

Fair 

Lavoue et 
al., 201469 

Model to predict 
infectionc 

CT F Cross-
sectional 

Women with surgical 
abortion and CT test; 
France (n=652 
derivation, n=326 
validation) 

Sensitivity, %; specificity, % 
Cutoff 40: 100; 26.9 
Cutoff 60: 83.3; 58.8 

Fair 

Miller, et al., 
200070 

Compares 9 
sets of 
screening 
criteriad 

CT F Cross-
sectional 

Women in family 
planning clinics; U.S. 
(n=4754) 

Criteria; AUC (SD); sensitivity, %; specificity, % 
CDC: NA, 85, 38 
Seattle-1: 0.599 (0.017); 56; 54 
Wisconsin: 0.604 (0.023); 50; 66 
Ontario: 0.630 (0.017); 76; 41 
California-1: 0.633 (0.016); 94; 20 
Age ≤ 22: 0.687 (0.014); 77; 51 
California-2: 0.701 (0.015); 97; 9 
Seattle-3: 0.723 (0.015); 92; 31 

Fair 



Table 3. Studies Evaluating Strategies for Identifying Persons Who Are at Increased Risk for Chlamydial or Gonococcal Infections 

Screening for Chlamydia and Gonorrhea 45 Pacific Northwest EPC 

Author, year Strategy Infection Sex 
Study 
design Population, N Results 

Quality 
rating 

Seattle-2: 0.726 (0.014); 84; 51 
Abbreviations: aOR = adjusted odds ratio; AUC = area under the receiver operating characteristic curve; CDC = Centers for Disease Control and Prevention; CI = confidence 
interval; CT = chlamydia; F = female; GC = gonorrhea; IUD = intrauterine device; M = male; NA = not applicable; NPV = negative predictive value; OR = odds ratio; PID = 
pelvic inflammatory disease; PPV = positive predictive value; RCT = randomized controlled trial; RR = relative risk; SD = standard deviation; STD = sexually transmitted disease; 
STI = sexually transmitted infection; U.K. = United Kingdom; U.S. = United States. 
 
aPopulation guideline from the Public Health Agency of Canada (any vs. no risk factors including age <30, 2 or more sexual partners, injection drug use, sexual contact with 
injection drug user, sexual contact with commercial sex workers, previous STD); guideline (numbers of risk factors including age <30, 2 or more sexual partners, injection drug 
use, sexual contact with injection drug user, sexual contact with commercial sex workers, previous STD); clinical risk score model (age, race/ethnicity [white/nonwhite], number of 
sexual partners [0, 1-2, 3 or more], previous CT or GC diagnosis [yes/no], condom use [always, not always]; injection drug use [yes/no]).  
bAge-based (≤25 years); age + partner-based (≤25 years + multiple partners); risk-based (≤25 years, multiple partners, history of STI, inconsistent condom use). 
cModel includes: 0 or 1 child (43 points); not using contraception (34 points); gestational age of abortion >10 weeks (23 points). Low-risk of CT infection = 0-40 points; 
intermediate-risk = 40-60; high-risk = 60-100. 
dScreening criteria listed in publication (Miller, 200069). 
 
  



Table 4. Characteristics of Diagnostic Accuracy Studies 

Screening for Chlamydia and Gonorrhea 46 Pacific Northwest EPC 

Study, 
year Assessment 

Country, 
Setting Eligibility Criteria  Population  

Sample size, 
Proportion with 
condition 

Study 
Quality  

Berry et 
al., 201761 

Site-specific 
testing 

U.K. 
Sexual health 
clinic  

Men attending sexual 
health clinic for 
sexual health 
screening 

Age (mean): NR 
100% male sex 
Race: NR 
Symptomatic: NR 

1517  
CT: 10.5% 
NG: 4.2% 

Fair 

Fang et 
al., 200865 

Site-specific 
testing 

U.S. 
Adolescent 
clinic 

Sexually active 
adolescent women, 
age 12 to 18 years 

Age (median): 16 
years 
100% female sex 
Race: 96% black 
Symptomatic: NR 

342† 
CT: 26.6% 
NG: 11.7% 

Fair 

Nye et al., 
201971 

Site-specific 
testing 
 
Collection 
method  

U.S. 
Family 
planning, 
obstetric/ 
gynecology, or 
STI clinic  

Eligible for screening 
per clinical site's 
standard practice, 
age ≥14 years 

Age (mean): 29 
years 
88% female sex 
Race: 45% black, 
46% white 
Symptomatic: 
38% 

3749‡ 
CT: 6.8% (6.2% 
women, 11.3% 
men) 
NG: 1.5% (1.6% 
women, 1.5% 
male 

Fair 

Schachter 
et al., 
200376* 

Site-specific 
testing 
 
Collection 
method 

U.S. and 
Canada 
Family 
planning, 
obstetric/ 
gynecology, or 
STI clinic 

Women attending 
family planning, 
obstetrics/ 
gynecology, or STI 
clinics for routine care 
or birth control, Age 
16 to 25 years 

Age (mean): NR, 
range 16 to 25 
years  
100% female sex 
Race NR 
Symptomatic: NR 

2,517 
CT: 9.6% 

Fair 

Schoeman 
et al., 
201277* 

Site-specific 
testing 

U.K. 
Sexual health 
clinic 

Women, Age ≥16 
years 

Age (mean): 25 
years 
100% female sex 
Race: 80% white, 
9% black, 7% 
mixed, 4% other 
Symptomatic: 
34% 

3974  
CT: 10.3%  

Fair 

Shrier et 
al., 
200479* 

Site-specific 
testing 
 
Collection 
method 

U.S.; 
University 
medical clinic 
for adolescents 
and young 
adults 

Sexually experienced 
women attending 
clinic for routine 
gynecologic care, age 
16 to 25 years 

Age (mean): 19 
years 
100% female sex 
Race: NR 
Symptomatic: 0% 

139  
CT: 21.6%  

Fair 

Skidmore 
et al., 
200872 

Site-specific 
testing 

U.K. 
Genitourinary 
medicine clinic 

Women attending 
genitourinary clinic, 
age 18 to 24 years  

Age (mean): NR; 
range 18 to 24 
years 
100% female sex 
Race: NR 
Symptomatic: NR 

267  
CT: 9.3%  

Fair 

Stewart et 
al., 
201280*  

Site-specific 
testing 

U.K. 
Sexual health 
clinic 

Women attending 
sexual health clinic, 
age ≥16 years 

Age (mean): 25 
years 
100% female sex 
Race: 80% white, 
9% black, 7% 
mixed, 4% other 
Symptomatic: 
28% 

3973 (2,234‡) 
NG: 2.5% (1.8%‡) 

Fair 



Table 4. Characteristics of Diagnostic Accuracy Studies 

Screening for Chlamydia and Gonorrhea 47 Pacific Northwest EPC 

Study, 
year Assessment 

Country, 
Setting Eligibility Criteria  Population  

Sample size, 
Proportion with 
condition 

Study 
Quality  

Sultan et 
al., 201673 

Site-specific 
testing 

U.K. 
Sexual health/ 
HIV clinic 

Men who have sex 
with men, age ≥18 
years 

Age (median): 37 
years 
100% male sex 
Race: NR 
Symptomatic: 
28% 

1064 
CT: 15%  
NG: 27% 

Fair 

Abbreviations: CT = Chlamydia trachomatis; NG = Neisseria gonorrhoeae; NR = not reported 
* Study included in prior USPSTF review 
† Participants were tested multiple times over a 5-year period. The total number of chlamydia tests administered was 1,080; the 
total number of gonorrhea tests was 1,079. 
‡ Asymptomatic population only 



Table 5. Diagnostic Accuracy of Anatomic Site-Specific Testing for Chlamydial Infection in Females 

Screening for Chlamydia and Gonorrhea 48 Pacific Northwest EPC 

Author, year 
Sample size Test 

Reference 
standard 

Endocervix, 
clinician-collected 
n=number tested 

Vagina, clinician-
collected 
n=number tested 

Vagina, self-
collected 
n=number tested 

Urethra 
n=number tested 

Urine 
n=number tested 

Schachter et 
al., 200376 
n=2,517 
(n=609 tested 
using Amplicor 
PCR) 

Amplicor 
CT/NG 
PCR 

LCx Probe System, 
Amplicor PCR or 
Amplified CT 
Assay, clinician-
collected cervical 
swab or urine 
sample 

n=600 
Sensitivity: 90.7  
(95% CI 81.7-96.2) 
Specificity: 99.4 
(95% CI 98.3-99.9) 

n=579 
Sensitivity: 93.3 
(95% CI 85.1-97.8) 
Specificity: 98.8 
(95% CI 98.4-99.7) 

n=568 
Sensitivity: 90.1 
(95% CI 81.7-96.2)  
Specificity: 99.0 
(95% CI 97.7-99.7) 

n=602 
Sensitivity: 97.3 
(95% CI 90.7-99.8)  
Specificity: 98.2 
(95% CI 96.8-99.2) 

n=577 
Sensitivity: 84.0 
(95% CI 73.7-91.5) 
Specificity: 99.0 
(95% CI 97.7-99.7) 

Schachter et 
al., 200376 
n=2,517 
(n=1,408 
tested using 
Amplified CT) 

Amplified 
CT Assay 

LCx Probe System, 
Amplicor PCR or 
Amplified CT 
Assay, clinician-
collected cervical 
swab or urine 
sample 

n=1,408 
Sensitivity: 89.1 
(95% CI 82.0-95.0)  
Specificity: 99.3 
(95% CI 98.7-99.7) 

n=1,408 
Sensitivity: 89.9 
(95% CI 83.1-94.7) 
Specificity: 99.4 
(95%CI 98.8-99.7) 

n=1,408 
Sensitivity: 93.3 
(95% CI 87.2-97.1)  
Specificity: 99.6 
(95% CI 99.1-99.9) 

n=1,407 
Sensitivity: 88.1 
(95% CI 81.1-93.4) 
Specificity: 99.3 
(95% CI 98.7-99.7) 

n=1,387 
Sensitivity: 72.0 
(95% CI 63.3-80.1) 
Specificity: 99.5 
(95% CI 99.0-99.8) 

Schoeman et 
al., 201277 
n=2,233* 
 

Aptima 
Combo-2 

Aptima CT, 
clinician-collected 
endocervical swab 

n=2,233 
Sensitivity: 89.0 
(95% CI 84.0-93.0)  
Specificity: 100.0 
(95% CI 99.8-100) 

- n=2,233 
Sensitivity: 97.0  
(95% CI 94.0-99.0) 
Specificity: 99.9 
(95% CI 99.7-100) 

- - 

Fang et al., 
200865 
n=342 (1,080 
tests) 

BD 
ProbeTec 
ET 

BD ProbeTec ET, 
clinician-collected 
endocervical swab 
and urine sample 

n=1,076 
Sensitivity: 90.1 
(95% CI 82.9-95.9)  
Specificity: 99.2 
(95% CI 98.9-99.9) 

- n=1,034 
Sensitivity: 98.2 
(95% CI 93.6-99.8) 
Specificity: 99.5 
(95% CI 98.7-99.8) 

- n=1,042 
Sensitivity: 89.2  
(95% CI 81.8-94.3) 
Specificity: 99.5 
(95% CI 98.8-99.8) 

Shrier et al., 
200479 
n=139 

Cobas 
Amplicor 
PCR 

Cobas Amplicor 
and Abbot LCx 
assay, clinician-
collected urethral, 
vaginal and 
endocervical swab 

n=126 
Sensitivity: 51.9  
(95% CI 32.0-71.3) 
Specificity: 100.0 
(95% CI 96.5-100) 

n=126 
Sensitivity: 55.6 
(95% CI 36.4-73.1) 
Specificity: 100.0 
(95% CI 96.5-100) 

n=126 
Sensitivity: 51.9  
(95% CI 32.0-71.3) 
Specificity: 99.0 
(95% CI 95.0-100) 

- n=126 
Sensitivity: 44.4 
(95% CI 26.9-63.6)  
Specificity: 100.0 
(95% CI 96.5-100) 

Nye et al., 
201971 
n=3,289* 

Cobas 
CT/NG 2.0 

Aptima Combo 2 
Assay and  
BD ProbeTec 
CTQ/GCQ, 
clinician-collected 
endocervical 
(women) or urethral 
(men) swab, and/or 
urine sample 

n=3,174 
Sensitivity: 93.0 
(95% CI 88.5-95.5)  
Specificity: 99.8 
(95% CI 99.6-99.9) 

n=2,241 
Sensitivity: 97.9 
(95% CI 94.0-99.3) 
Specificity: 99.7 
(95% CI 99.4-99.9) 

n=996 
Sensitivity: 96.0 
(95% CI 86.5-98.9)  
Specificity: 99.4 
(95% CI 98.6-99.7) 

- n=3,190 
Sensitivity: 93.1  
(95% CI 88.7-95.8) 
Specificity: 99.7 
(95% CI 99.4-99.8) 



Table 5. Diagnostic Accuracy of Anatomic Site-Specific Testing for Chlamydial Infection in Females 

Screening for Chlamydia and Gonorrhea 49 Pacific Northwest EPC 

Author, year 
Sample size Test 

Reference 
standard 

Endocervix, 
clinician-collected 
n=number tested 

Vagina, clinician-
collected 
n=number tested 

Vagina, self-
collected 
n=number tested 

Urethra 
n=number tested 

Urine 
n=number tested 

Skidmore et 
al., 200872 

Cobas 
Taqman 48 
CT 

Cobas Taqman 48 
CT, clinician-
collected 
endocervical swab 

- - n=255 
Sensitivity: 100.0 
(95% CI 85.2-100) 
Specificity: 100.0 
(95% CI 98.4-100) 

- - 

Schachter et 
al., 200376 
n=2,517 
(n=500 tested 
using LCx 
Probe System) 

LCx Probe 
System 
LCR 

LCx Probe System, 
Amplicor PCR or 
Amplified CT 
Assay, clinician-
collected cervical 
swab or urine 
sample 

n=498 
Sensitivity: 95.8  
(95% CI 85.8-99.5) 
Specificity: 99.8 
(95% CI 98.8-100) 

n=497 
Sensitivity: 100.0 
(95% CI 92.6-100)  
Specificity: 99.8 
(95% CI 98.8-100) 

n=500 
Sensitivity: 97.9 
(95% CI 88.9-99.9)  
Specificity: 99.5 
(95% CI 98.4-99.9) 

n=500 
Sensitivity: 91.7 
(95% CI 80.0-97.7) 
Specificity: 99.8 
(95% CI 98.8-100) 

n=499 
Sensitivity: 97.9  
(95% CI 88.9-99.9) 
Specificity: 98.1 
(95% CI 96.3-99.1) 

*Asymptomatic population  



Table 6. Diagnostic Accuracy of Anatomic Site-Specific Testing for Chlamydial Infection in Males 

Screening for Chlamydia and Gonorrhea 50 Pacific Northwest EPC 

Author, 
year 
Sample size Test 

Reference 
standard 

Meatal, self-
collected 
n=number tested 

Urine 
n=number tested 

Urethra 
n=number tested 

Rectum 
n=number tested 

Pharynx 
n=number tested 

Sultan et al., 
201673 
n=1,064 

Aptima 
Combo-2 

Standard of care 
testing at each 
anatomical site 

- n=NR 
Sensitivity: 89.0-
95.0, depending on 
volume of urine  
Specificity: not 
calculable 

n=NR 
Sensitivity: 98.6  
(95% CI 92.6-100) 
Specificity: not 
calculable 

n=NR 
Sensitivity: 92.1  
(95% CI 85-96.5) 
Specificity: not 
calculable 

n=NR 
Sensitivity: 69.2  
(95% CI 38.6-90.9) 
Specificity: not 
calculable 

Berry et al., 
201761 
n=1,517 

BD ProbeTec 
ET 

Abbott Real-Time 
CT/NG, urine 
sample 

n=1,517 
Sensitivity: 92.0 
(95% CI 86.1-95.9)  
Specificity: 99.7 
(95% CI 99.2-99.9) 

n=1,517 
Sensitivity: 100.0 
(95% CI 97.3-100) 
Specificity: 99.7 
(95% CI99.3-99.9) 

- - - 

Nye et al., 
201971 
n=460* 

Cobas CT/NG 
2.0 

Aptima Combo 2 
Assay and  
BD ProbeTec 
CTQ/GCQ, 
clinician-collected 
urethral swab, 
and/or urine 
sample 

-  n=460 
Sensitivity: 98.1 
(95% CI 89.9-99.7) 
Specificity: 99.3 
(95% CI 97.9-99.7) 

- - - 

*Asymptomatic population  



Table 7. Diagnostic Accuracy of Anatomic Site-Specific Testing for Gonococcal Infection in Females 

Screening for Chlamydia and Gonorrhea 51 Pacific Northwest EPC 

Author, year 
Sample size Test 

Reference 
standard 

Endocervix 
n=number tested 

Vagina, clinician-
collected 
n=number tested 

Vagina, self-
collected  
n=number tested 

Urine 
n=number tested 

Stewart et al., 
201280 
n=2,234* 
 

Aptima Combo-2 Aptima Combo-2, 
clinician-collected 
urethral and 
endocervical swab 

n=2,234 
Sensitivity: 90.0 
(95% CI 77.0-96.0)  
Specificity: 100.0 
(95% CI 99.8-100) 

- n=2,234 
Sensitivity: 98.0 
(95% CI 87.0-100) 
Specificity: 100.0 
(95% CI 99.8-100) 

- 

Fang et al., 200865 
n=342 (1,079 
tests) 
 

BD ProbeTec 
ET  

BD ProbeTec ET, 
clinician-collected 
endocervical swab 
and urine sample 

n=1,076 
Sensitivity: 95.5 
(95% CI 84.5-99.4) 
Specificity: 100.0 
(95% CI 99.6-100) 

- n=1,030 
Sensitivity: 100.0  
(95% CI 92.0-100) 
Specificity: 99.4 
(95% CI 98.7-99.8) 

n=1,040 
Sensitivity: 90.7 
(95% CI 77.9-97.4) 
Specificity: 96.9 
(95% CI 99.4-100) 

Nye et al., 201971 
n=3,289* 

Cobas CT/NG 
2.0 

Aptima Combo 2 
Assay and BD 
ProbeTec 
CTQ/GCQ, clinician-
collected 
endocervical 
(women) and/or 
urine sample 

n=3,174 
Sensitivity: 97.9 
(95% CI 88.9-99.6) 
Specificity: 99.9 
(95% CI 99.7-100) 

n=2,240 
Sensitivity: 100.0 
(95% CI 90.6-100) 
Specificity: 99.7 
(99.4-99.9) 

n=996 
Sensitivity: 100.0  
(95% CI 70.1-100) 
Specificity: 100.0 
(95% CI 99.6-100) 

n=3,190 
Sensitivity: 100 
(95% CI 92.6-100) 
Specificity: 99.6 
(95% CI 99.3-99.8) 

*Asymptomatic population  



Table 8. Diagnostic Accuracy of Anatomic Site-Specific Testing for Gonococcal Infection in Males 

Screening for Chlamydia and Gonorrhea 52 Pacific Northwest EPC 

Author, year 
Sample size Test 

Reference 
standard 

Meatal, self-
collected 
n=number tested 

Urine 
n=number tested 

Urethra 
n=number tested Rectum Pharynx 

Sultan et al., 
201673 
n=1,064 

Aptima 
Combo-2 

Standard of 
care testing at 
each 
anatomical site 

-  n=NR 
Sensitivity: 91.0-
93.0, depending on 
volume of urine 
(95% CI NR) 
Specificity: not 
calculable  

n=NR 
Sensitivity: 97.9 
(95% CI 93.9-99.6)  
Specificity: not 
calculable 

n=NR 
Sensitivity: 93.4 
(95% CI 88.5-96.7) 
Specificity: not 
calculable 

n=NR 
Sensitivity: 89.1 
(95% CI 83.1-93.5) 
Specificity: not 
calculable 

Berry et al., 
201761 
n=1,517 

BD 
ProbeTec 
ET 

Abbott Real-
Time CT/NG, 
urine sample 

n=1517 
Sensitivity: 100.0  
(95% CI 91.6-100) 
Specificity: 99.7 
(95% CI 99.2-99.9) 

n=1517 
Sensitivity: 92.9 
(95% CI 80.5-98.5) 
Specificity: 99.8 
(95% CI 99.4-99.7) 

- - - 

Nye et al., 
201971 
n=460 

Cobas 
CT/NG 2.0 

Aptima Combo 
2 Assay and 
BD ProbeTec 
CTQ/GCQ, 
clinician-
collected 
urethral swab, 
and/or urine 
sample 

-  n=460 
Sensitivity: 100.0 
(95% CI 64.6-100) 
Specificity: 99.3 
(95% CI 98.1-99.8) 

- - - 

*Asymptomatic population 



Table 9. False Positive, False Alarm, False Negative, and False Reassurance Rates of Testing for Chlamydial Infection in Females 

Screening for Chlamydia and Gonorrhea 53 Pacific Northwest EPC 

Anatomic site Number of studies Prevalence 

False positive 
rate range 

(1-specificity) 

False alarm  
rate range 

(1-PPV) 

False negative 
rate range 

(1-sensitivity) 

False 
reassurance  
rate range 

(1-NPV) 
Endocervix 
 

6 studies65,71,72,76,77,79 6.2-26.6% 0%-0.7% 0%-8.6% 4.2%-48.1% 
(excluding outlier: 

4.2%-11.9%) 
 

0.4%-11.6% 
(excluding outlier: 

0.4% to 1.5%) 

Urethra 1 study*76 8.6% 0.2%-1.7% 2.2%-11% 2.7%-11.9% 
 

0.4%-1.1% 

Urine 5 studies65,71,72,76,79 6.2-26.6% 0%-2.0% 0%-16.1% 
(excluding outlier: 

0%-7.5%) 

2.1%-55.6% 
(excluding outlier: 

2.1%-27.7%) 
 

0.2%-13.2% 
(excluding outlier: 

0.2%-5.1%) 

Vagina, clinician-collected 3 studies71,76,79 6.2%-21.6% 0%-1.2% 
 

0%-7.9% 0%-44.4% 
(excluding outlier: 

0%-11.9%) 
 

0%-10.8% 
(excluding outlier: 

0%-1.0%) 

Vagina, self-collected 6 studies65,71,72,76,77,79 6.2-26.6% 0%-1.0% 
 

0%-12.0% 0%-48.1% 
(excluding outlier: 

0%-9.3%) 
 

0%-11.7% 
(excluding outlier: 

0%-4.8%) 

*This study76 included results from three different tests 
Abbreviations: NPV=negative predictive value; PPV=positive predictive value 
 



Table 10. False Positive, False Alarm, False Negative, and False Reassurance Rates of Testing for Chlamydial Infection in Males 

Screening for Chlamydia and Gonorrhea 54 Pacific Northwest EPC 

Anatomic site Number of studies Prevalence 

False positive rate 
range 

(1-specificity) 

False alarm rate 
range 

(1-PPV) 

False negative 
rate range 

(1-sensitivity) 

False 
reassurance rate 

range 
(1-NPV) 

Meatal, self-collected 
 

1 study61 10.5% 0.4% 3.8% 8.0% 0.8% 

Urine 2 studies61,71 10.5% and 11.3% 0.3% and 0.7% 2.8% and 5.6% 0% and 1.9% 0% and 0.2% 
Abbreviations: NPV=negative predictive value; PPV=positive predictive value 
 
 



Table 11. False Positive, False Alarm, False Negative, and False Reassurance Rates of Testing for Gonococcal Infections in Females 

Screening for Chlamydia and Gonorrhea 55 Pacific Northwest EPC 

Anatomic site Number of studies Prevalence 

False positive 
rate range 

(1-specificity) 

False alarm  
rate range 

(1-PPV) 

False negative 
rate range 

(1-sensitivity) 

False 
reassurance  
rate range 

(1-NPV) 
Endocervix 
 

3 studies65,71,80 1.6%-11.7% 0%-0.1% 0%-6.1% 2.1%-10.0% 0%-0.2% 
 

Urine 1 study71 1.6% 0.4 20.0% 0 0% 
Vagina, clinician-collected 1 study71 11.7% 0.3 14.0% 0 0% 
Vagina, self-collected 3 studies65,71,80 1.6%-11.7% 0%-0.6% 0%-12% 0%-2.0% 0%-4.8% 

Abbreviations: NPV=negative predictive value; PPV=positive predictive value 



Table 12. False Positive, False Alarm, False Negative, and False Reassurance Rates of Testing for Gonococcal Infection in Males 

Screening for Chlamydia and Gonorrhea 56 Pacific Northwest EPC 

Anatomic site Number of studies Prevalence 

False positive rate 
range 

(1-specificity) 

False alarm rate 
range 

(1-PPV) 

False negative 
rate range 

(1-sensitivity) 

False 
reassurance rate 

range 
(1-NPV) 

Meatal, self-collected 
 

1 study61 4.2% 0.3% 10.6% 0% 0% 

Urine 2 studies61,71 1.5% and 4.2% 0.2% and 0.7% 7.1% and 30.0% 0% and 7.1% 0% and 0.2% 
Abbreviations: NPV=negative predictive value; PPV=positive predictive value 



Table 13. Summary of Evidence 

Screening for Chlamydia and Gonorrhea 57 Pacific Northwest EPC 

Key 
Question Population 

Studies (k) 
Participants (n)  
Study Design Summary of Findings  

Consistency 
and 
Precision Limitations 

Strength 
of 
Evidence  Applicability 

Key 
Question 1. 
Effectiveness 
of screening 
vs. no 
screening 

Young 
women; 
young 
adults 

Prior review: 
k=3 
n=6,836 
 
New evidence:  
k=1 n=63,338 
 
RCTs 

The prior review included 3 studies of 
screening women at increased risk for 
chlamydia that favored screening; only 1 
study showed statistically significantly 
reduced rates of PID (RR 0.44; 95% CI 0.20 
to 0.90). One new RCT of screening men 
and women age 16 to 29 for chlamydia 
found reduced rates of hospital diagnosed 
PID (RR 0.6; 95% CI, 0.4 to 1.0), though 
absolute effects were small. There was no 
difference in rates of PID or epididymitis 
diagnosed in clinics. No studies of gonorrhea 
screening were identified. 

Consistent; 
imprecise 
 
 
 

Prior trials were 
underpowered to 
address health 
outcomes; limited 
health outcomes 
reported in studies. 
No studies of 
gonorrhea 
screening. Limited 
studies of 
chlamydia 
screening in men 
or pregnant 
women. 

Low  Moderate 

Key 
Question 2. 
Accuracy of 
risk 
stratification 
methods for 
identifying 
persons at 
increased 
risk  

Women, 
men, MSM, 
young 
adults 

Prior review: 
k=0  
 
New evidence: 
k=7 
n=93,137 

No diagnostic accuracy studies of risk 
stratification in prior review. Seven studies 
evaluated accuracy of risk criteria and 
demonstrated low to moderate accuracy. 
Two studies of the “Vancouver” risk tool and 
one study of a 3-item risk score for 
identifying persons with chlamydial or 
gonococcal infections reported AUCs that 
ranged from 0.64 to 0.73. Age criteria alone 
(≤ 22) performed nearly as well as multiple 
item criteria for predicting chlamydia 
infection in women (AUC 0.687, SD 0.014). 
No studies compared screening intervals or 
alternative screening strategies such as 
testing for concurrent infection, including 
HIV. 

Consistent; 
precise 

Studies were 
retrospective and 
cross-sectional; 
models were 
applied to patients 
in one geographic 
location or 
population; unclear 
performance in 
other geographic 
locations or other 
populations.  

Moderate Moderate; 
Most studies 
conducted in 
one 
geographic 
location or 
high 
prevalence 
setting.  

Key 
Question 3. 
Diagnostic 
accuracy of 
anatomic 
site-specific 
testing and 
collection 
methods 

Men, 
Women, 
MSM; 
adolescents 

Prior review: 
k=4  
n=9,474 
 
New evidence: 
k=5  
n=6,730 
 

Site-specific testing for chlamydia was highly 
accurate: 
Endocervical sensitivity range 89 to 100% (7 
studies); vaginal sensitivity range 90 to 
100% (7 studies); Specificities were 99 to 
100% for endocervical testing, 95 to 100% 
for vaginal testing, and 96 to 100% for 
urinalysis. Sensitivities were high for meatal 
(100%), urethral (99%) and rectal (92%), but 

Consistent; 
precise, 
excluding 
one outlier 
study 

Some studies 
included 
symptomatic 
participants; 
prevalence of 
chlamydial or 
gonococcal 
infection ranged up 
to 27%; limited 

Moderate 
for 
accuracy 
of 
chlamydial 
and 
gonococcal 
testing; low 
for 

High for 
accuracy of 
testing; 
moderate for 
collection 
methods 



Table 13. Summary of Evidence 

Screening for Chlamydia and Gonorrhea 58 Pacific Northwest EPC 

Key 
Question Population 

Studies (k) 
Participants (n)  
Study Design Summary of Findings  

Consistency 
and 
Precision Limitations 

Strength 
of 
Evidence  Applicability 

Key 
Question 3. 
Cont.’d 

 
 low for pharyngeal (69%) testing in males 

based on one study each. Specificities were 
≥99 percent at all sites; specificity was not 
reported for pharyngeal testing. 
Site-specific testing for gonorrhea was highly 
accurate:  
Endocervical sensitivity 96% to 98% (3 
studies); vaginal sensitivity range 98% to 
100% (3 studies); urinalysis, females: 
sensitivity 89% and 100% (2 studies); 
Specificity was high at all sites (95% to 
100%). 
High sensitivity for urinalysis in males: 93% 
to 100% (1 study); Other sites, males: 89% 
to 100% (1 study, including rectal and 
pharyngeal sites). 
Collection methods for chlamydia were 
highly accurate:  
Self-collected, vaginal: sensitivity 90% and 
98%, (8 studies, excluding one outlier study 
that reported 52%); Clinician-collected, 
vaginal: sensitivity 90% and 100%, (5 
studies, excluding one outlier study that 
reported 56%) 
Collection methods for gonorrhea in women 
were highly accurate: 
Self-collected, vaginal: sensitivity 100% (3 
studies); Clinician-collected, vaginal: 
sensitivity 100% (1 study) 
No studies compared collection methods in 
males for chlamydia or gonorrhea testing. 

 
evidence on 
collection methods. 

collection 
methods 

 



Table 13. Summary of Evidence 

Screening for Chlamydia and Gonorrhea 59 Pacific Northwest EPC 

Key 
Question Population 

Studies (k) 
Participants (n)  
Study Design Summary of Findings  

Consistency 
and 
Precision Limitations 

Strength 
of 
Evidence  Applicability 

Key 
Question 4. 
Harms of 
screening vs. 
no screening 

Men, 
Women, 
MSM; 
adolescents 

Prior review: 
k=4  
n=9,474 
 
New evidence: 
k=4  
n=5,666  

False negative rates ranged from 0 to 28% 
and false positive rates were consistently low 
(range 0 to 2%) across all anatomic sites for 
female and male samples. For females, false 
positive rates for self- versus clinician 
collected methods ranged from 0 to 1.2%; 
false positive rates ranged from 0 to 12%. 
No studies reported harms of collection 
methods in males. 
 
No studies of psychosocial harms, such as 
anxiety related to testing, or studies of risk 
behaviors or risk perception. 

Consistent 
for testing 
related 
harms; 
precise for 
testing 
related 
harms 
 
N/A for 
psychosocial 
or risk 
behavior 
related 
harms 

Some studies 
included 
symptomatic 
participants; 
prevalence of 
chlamydial or 
gonococcal 
infection ranged up 
to 27% 

Moderate 
for testing 
related 
harms. 

Moderate for 
testing 
related 
harms. 

Abbreviations: AUC = area under the receiving operator curve; HIV = human immunodeficiency virus; MSM = men who have sex with men; NA = not applicable; PID = pelvic 
inflammatory disease; SD = standard deviation; RR = relative risk. 
 



Appendix A1. Search Strategy 

Screening for Chlamydia and Gonorrhea 60 Pacific Northwest EPC 

Ovid MEDLINE® Database Searches for Key Questions 1, 2, and 4 
Search Strategy: 
 
1     exp Chlamydia Infections/ or exp Chlamydia 
2     Neisseria gonorrhoeae 
3     Gonorrhea 
4     chlamydi*.ti,ab,kf. 
5     (gonorrhe* or gonorrhoe*).ti,ab,kf. 
6     or/1-5 
7     *Mass Screening 
8     (screen* or test*).ti,ab,kf. 
9     7 or 8 
10     6 and 9 
11     (random* or control* or group* or cohort or placebo or sham or trial).ti,ab,kw 
12     exp cohort studies 
13     cohort$.tw. 
14     controlled clinical trial.pt. 
15     epidemiologic methods 
16     limit 15 to yr=1966-1989 
17     exp case-control studies 
18     (case$ and control$).tw. 
19     or/12-14,16-18 
20     11 or 19 
21     10 and 20 
22     limit 21 to yr="2014 -Current" 
23     limit 22 to english language 
 
EBM Reviews - Cochrane Central Register of Controlled Trials for Key Questions 1, 2, and 4 
Search Strategy: 
 
1     exp Chlamydia Infections/ or exp Chlamydia 
2     Neisseria gonorrhoeae 
3     Gonorrhea 
4     chlamydi*.ti,ab. 
5     (gonorrhe* or gonorrhoe*).ti,ab. 
6     or/1-5 
7     (screen* or test*).ti,ab. 
8     6 and 7 
9     limit 8 to yr="2014 -Current" 
10     limit 9 to english language 
 



Appendix A1. Search Strategy 

Screening for Chlamydia and Gonorrhea 61 Pacific Northwest EPC 

Ovid MEDLINE® Database Searches for Key Questions 3 
Search Strategy: 
 
1     exp Chlamydia Infections/ or exp Chlamydia/  
2     Neisseria gonorrhoeae/  
3     Gonorrhea/  
4     chlamydi*.ti,ab,kf.  
5     gonorrhe*.ti,ab,kf.  
6     or/1-5  
7     exp "Sensitivity and Specificity"/  
8     (sensitiv* or "predictive value" or accuracy).ti,ab,kf.  
9     7 or 8  
10     6 and 9  
11     limit 10 to yr="2014 - 2019" 
 
EBM Reviews - Cochrane Central Register of Controlled Trials for Key Questions 3 
Search Strategy: 
 
1     exp Chlamydia Infections/ or exp Chlamydia/  
2     Neisseria gonorrhoeae/  
3     Gonorrhea/  
4     chlamydi*.ti,ab,kf.  
5     gonorrhe*.ti,ab,kf.  
6     or/1-5  
7     exp "Sensitivity and Specificity"/  
8     (sensitiv* or "predictive value" or accuracy).ti,ab,kf.  
9     7 or 8  
10     6 and 9  
11     limit 10 to yr="2014 - 2019"  
 
EBM Reviews - Cochrane Database of Systematic Reviews 
Search Strategy: 
 
1     chlamydi*.ti,ab,kf.  
2     gonorrhoe*.ti,ab.  
3     1 or 2  
4     limit 3 to full systematic reviews 
 



Appendix A2. Inclusion and Exclusion Criteria 

Screening for Chlamydia and Gonorrhea 62 Pacific Northwest EPC 

 Included Excluded 
Populations Asymptomatic adults (age ≥18 years) and adolescents 

(ages 13 to <18 years); pregnant persons 
Patients with symptoms of chlamydial or 
gonococcal infections; patients with current 
or recent diagnosis of any acute sexually 
transmitted infection; patients undergoing 
management for HIV infection; children 
(age <13 years); studies in which the 
majority of participants is comprised of 
persons infected with HIV or persons not 
infected with HIV and currently using pre-
exposure prophylaxis 

Interventions KQs 1, 4: Screening for chlamydial or gonococcal 
infections  
KQ 2: Screening strategies to detect infection, including 
selective screening of high-risk groups (such as younger 
persons, men who have sex with men, persons with high-
risk sexual behaviors, or persons with high-risk sexual 
partners); testing for concurrent sexually transmitted 
infections, including HIV; using defined screening intervals 
KQ 3: Test methods and approaches (such as self- vs. 
clinician-collected) to detect chlamydial or gonococcal 
infections in biological specimens from various anatomical 
sites (such as urine specimens and samples from the 
endocervix, urethra, vagina, anus, or pharynx)  

No intervention; no screening 

Comparisons KQs 1, 2: Screening vs. no screening or alternate screening 
strategies or methods 
KQ 3: Gold standard (nucleic acid amplification testing) or 
other reference standard (if study does not use nucleic acid 
amplification testing), specific to anatomic site or sites 
where gold standard sample is collected, when reported 

No comparison; testing methods not cleared 
or approved by the U.S. Food and Drug 
Administration 

Outcomes KQ 1: Complications of infection (such as pelvic 
inflammatory disease, ectopic pregnancy, infertility, 
chronic pelvic pain, or epididymitis); infection transmission 
or acquisition, including gonorrhea, chlamydia, and HIV; 
reproductive, pregnancy-related, and perinatal outcomes 
KQ 2: Accuracy of screening strategies 
KQ 3: Diagnostic accuracy of testing at a specific anatomic 
site; accuracy of self- vs. clinician-collected specimens 
KQ 4: Harms from screening or not screening (such as 
labeling, false-negative results, false-positive results, or 
changes in risk perception or risk behaviors) 

Intermediate outcomes (outcomes that are 
not health outcomes, such as eradication of 
infection or laboratory studies) 

Settings U.S.-relevant primary care and primary care–referable 
settings (such as correctional settings, community care, 
schools, sexually transmitted infection clinics, and family 
planning settings); emergency departments; military or 
college intake or entrance settings 

Other settings not relevant or referable to 
primary care in the United States 

Study Design All KQs: Good-quality systematic reviews 
Benefits: Randomized, controlled trials; controlled 
observational trials 
Harms: Randomized, controlled trials; controlled 
observational trials; uncontrolled observational trials 

Uncontrolled observational trials (except 
for evidence on screening harms), case 
reports, small uncontrolled observational 
trials, and case studies 

Study Quality Fair- and good-quality studies based on USPSTF criteria Poor-quality studies 
Abbreviations: HIV = human immunodeficiency virus, KQ = key question, USPSTF = U.S. Preventive Services 
Task Force. 



Appendix A3. Literature Flow Diagram 

Screening for Chlamydia and Gonorrhea 63 Pacific Northwest EPC 

 
*Included publications may be included for multiple key questions. 
 

KQ1: 4 trials (4 
publications) 

Abstracts of potentially relevant articles identified through 
searches and other sources: 2,356 

Excluded abstracts: 1,866 

Full-text publications reviewed: 490 

Included: 20 studies (20 
publications)* 

 

Excluded full text publications: 366 
Population not applicable: 59 
Intervention not appropriate: 86 
Wrong outcome(s): 99 
Comparison not appropriate: 25  
Wrong study design for KQ: 27 
Wrong publication type: 41 
Non-English language: 4 
Systematic review or meta-analysis used 
as source document: 20 
Wrong country: 5 
 

KQ3: 9 studies 
(9 publications) 
 

KQ4: 8 studies 
(8 publications) 

Publications pulled for 
background and contextual 
questions: 104 

KQ2: 7 studies 
(7 publications) 
 



Appendix A4. List of Included Studies 

Screening for Chlamydia and Gonorrhea 64 Pacific Northwest EPC 

1. Berry L, Stanley B. Comparison of self-collected meatal swabs with urine specimens for the diagnosis of 
Chlamydia trachomatis and Neisseria gonorrhoeae in men. J Med Microbiol. 2017 Feb;66(2):134-6. doi: 
10.1099/jmm.0.000428. PMID: 28068218. 

2. Falasinnu T, Gilbert M, Gustafson P, et al. Deriving and validating a risk estimation tool for screening 
asymptomatic chlamydia and gonorrhea. Sex Transm Dis. 2014 Dec;41(12):706-12. doi: 
10.1097/OLQ.0000000000000205. PMID: 25581805. 

3. Falasinnu T, Gilbert M, Gustafson P, et al. A validation study of a clinical prediction rule for screening 
asymptomatic chlamydia and gonorrhoea infections among heterosexuals in British Columbia. Sex Transm 
Infect. 2016a Feb;92(1):12-8. doi: 10.1136/sextrans-2014-051992. PMID: 25933609. 

4. Falasinnu T, Gilbert M, Gustafson P, et al. An assessment of population-based screening guidelines versus 
clinical prediction rules for chlamydia and gonorrhea case finding. Prev Med. 2016b Aug;89:51-6. doi: 
10.1016/j.ypmed.2016.04.001. PMID: 27143496. 

5. Fang J, Husman C, DeSilva L, et al. Evaluation of self-collected vaginal swab, first void urine, and 
endocervical swab specimens for the detection of Chlamydia trachomatis and Neisseria gonorrhoeae in 
adolescent females. J Pediatr Adolesc Gynecol. 2008;21(6):355-60. doi: 10.1016/j.jpag.2008.03.010. 
PMID: 19064231. 

6. Grentzer JM, Peipert JF, Zhao Q, et al. Risk-based screening for Chlamydia trachomatis and Neisseria 
gonorrhoeae prior to intrauterine device insertion. Contracept. 2015 Oct;92(4):313-8. doi: 
10.1016/j.contraception.2015.06.012. PMID: 26093189. 

7. Hocking JS, Temple-Smith M, Guy R, et al. Population effectiveness of opportunistic chlamydia testing in 
primary care in Australia: a cluster-randomised controlled trial. Lancet. 2018 Oct 20;392(10156):1413-22. 
doi: 10.1016/S0140-6736(18)31816-6. PMID: 30343857. 

8. Javanbakht M, Westmoreland D, Gorbach P. Factors associated with pharyngeal gonorrhea in young 
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10.1136/bmjopen-2016-015787. PMID: 28698334. Exclusion: Wrong publication type. 

 



Appendix A6. Criteria for Assessing Internal Validity of Individual Studies  

Screening for Chlamydia and Gonorrhea 92 Pacific Northwest EPC 

Randomized Controlled Trials (RCTs) and Cohort Studies 
Criteria: 
Initial assembly of comparable groups: 
For RCTs: Adequate randomization, including first concealment and whether potential 
confounders were distributed equally among groups 
For cohort studies: Consideration of potential confounders, with either restriction or 
measurement for adjustment in the analysis; consideration of inception cohorts 
Maintenance of comparable groups (includes attrition, cross-overs, adherence, contamination) 
Important differential loss to followup or overall high loss to followup 
Measurements: equal, reliable, and valid (includes masking of outcome assessment) 
Clear definition of interventions 
All important outcomes considered 
Analysis: adjustment for potential confounders for cohort studies or intention-to treat 
analysis for RCTs  
 
Definition of ratings based on above criteria: 
Good: Meets all criteria: Comparable groups are assembled initially and maintained throughout 
the study (followup ≥80%); reliable and valid measurement instruments are used and applied 
equally to all groups; interventions are spelled out clearly; all important outcomes are 
considered; and appropriate attention to confounders in analysis. In addition, intention-to-treat 
analysis is used for RCTs. 
Fair: Studies are graded “fair” if any or all of the following problems occur, without the fatal 
flaws noted in the “poor” category below: Generally comparable groups are assembled 
initially, but some question remains whether some (although not major) differences occurred 
with followup; measurement instruments are acceptable (although not the best) and generally 
applied equally; some but not all important outcomes are considered; and some but not all 
potential confounders are accounted for. Intention-to-treat analysis is used for RCTs. 
Poor: Studies are graded “poor” if any of the following fatal flaws exists: Groups assembled 
initially are not close to being comparable or maintained throughout the study; unreliable or 
invalid measurement instruments are used or not applied equally among groups (including not 
masking outcome assessment); and key confounders are given little or no attention. Intention-
to-treat analysis is lacking for RCTs 
 
Source: U.S. Preventive Services Task Force. Procedure Manual. 
https://www.uspreventiveservicestaskforce.org/Page/Name/appendix-vi-criteria-for-assessing-internal-validity-of-
individual-studies Accessed on 4/12/19. 
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Author, Year, 
Study name 

 
 
Eligibility criteria 

Number approached, 
eligible, enrolled, 
analyzed 

Population 
characteristics 
(age, sex, race) 

 
 
Country & setting 

 
Duration of 
followup 

 
 
Interventions 

Hocking et al., 
201867 ACCEPt 
Trial 

Age: 16-29 years 
Sex: female and male 
Sexual risk practices: 
sexually active 

Cluster RCT, not reported 
by population 
Approached: 165 clinics 
Eligible: 149 clinics 
Enrolled: 130 clinics 
Analyzed: 126 clinics 

Mean age NR; 35% age 
16-19, 32% age 20-24, 
33% age 25-29 
49% female, 51% male 
Race not reported 

Australia 
Primary care 

Mean 3.1 years Multifaceted screening 
program (includes clinician 
education, EMR alert, 
patient reminder system, 
quarterly testing report for 
clinic, clinician payment 
incentive, partner 
notification; n=30,527) 
Usual care (n=32,811) 

Oakeshott et al., 
2010*74  
POPI Trial† 
 
 
*Includes 
personal 
communication 
data 

Age: ≤27 years 
Sex: female 
Sexual risk practices: 
sexually active 

Approached: 3,528 
Eligible: 2,563 
Enrolled: 2,529 
Analyzed: 2,377 (including 
1,648 asymptomatic 
women) 

Mean age 21 years 
100% female 
61% white; 27% black; 
4% Asian; 8% other race 

United Kingdom 
Community 

1 year Immediate screening 
(n=1,259) 
Deferred (1 year) 
screening (n=1,270) 

Ostergaard et al., 
2000†75 

Age: high school students 
(age range not reported) 
Sex: female 
Sexual risk practices: 
sexually experienced 

Approached: 5,487 
Eligible: 1,761 
Enrolled: 1,700 
Analyzed: 930 

Population 
characteristics reported 
for followup population 
only (n=930) 
Mean age not reported; 
9% age 15 years, 27% 
age 16 years, 33% age 
17 years, 22% age 18 
years, 9% age ≥19 years 
100% female 
>95% white; other races 
not reported 

Denmark 
High school 

1 year Home screening 
(n=867) 
Usual care (opportunistic 
screening in a clinic; 
n=833) 
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Author, Year, 
Study name 

 
 
Eligibility criteria 

Number approached, 
eligible, enrolled, 
analyzed 

Population 
characteristics 
(age, sex, race) 

 
 
Country & setting 

 
Duration of 
followup 

 
 
Interventions 

Scholes et al., 
1996†78 

Age: 18-34 years 
Sex: female 
Sexual risk practices: 
increased risk of infection 
based on scoring 
algorithm that included 
age ≤24 years, Black 
race, nulliparity, douching 
in the preceding 12 
months; ≥2 sexual 
partners in the preceding 
12 months 

Approached: 36,547 
Eligible: 3,111 
Enrolled: 2,607 
Analyzed: 2,607 

Mean age 22 years 
100% female 
71% white; 21% black; 
2% Asian; 4% other race; 
2% Hispanic/Latino 

United States 
HMO 

1 year Immediate, clinic-based 
screening (n=1,009) 
Usual care (as-needed 
clinic visit) (n=1,598) 

Abbreviations: ACCEPt = the Australian Chlamydia Control Effectiveness Pilot; EMR = electronic medical record; HMO = health maintenance organization; NR = not reported; 
POPI = prevention of pelvic infection; RCT = randomized controlled trial 
† Included in prior USPSTF review 
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Author, Year, 
Study Name 

 
Attrition 

 
Outcomes 

 
Subgroups 

Adverse 
events/harms 

 
Sponsor 

 
Quality rating 

Hocking et al., 
201867  
ACCEPt Trial 

A vs B 
Not reported 

A vs B 
Repeat chlamydia infection: OR 3.1; 
95% CI, 0.7 to 13.8 
Incidence of PID* in clinics: 0.45% 
(293/65,519) vs 0.39% (237/60,384); 
RR 1.1 (95% CI 0.7 to 1.8) 
Incidence of PID in hospitals: 0.24% 
(57/23,527) vs 0.37% (88/23,219); RR 
0.6; 95% CI, 0.4 to 1.0 
Incidence of epididymitis in clinics**: 
0.26% (106/41,168) vs 0.27% 
(106/38,717); RR 0.9 (95% CI 0.6 to 
1.4) 
 
*denominator=number of women aged 
16–33 years with at least one 
consultation during the intervention 
period 
**denominator=women age 15-34  
**denominator=number of men aged 
16–29 years with at least one 
consultation during the intervention 
period. 
 
CT prevalence 
76/2,237 (3.4%) vs. 59/1,716 (3.4%) 
OR 0.9 (95% CI 0.5 to 1.5) 
aOR 0.9 (95% CI 0.5 to 1.6) 
 
 

Not reported None reported in 
any clinic 

Australian Government 
Department of Health, 
National Health and 
Medical Research 
Council, Victorian 
Department of Health 
and Human Services, 
and New South Wales 
Ministry of Health. 

Good 

Oakeshott et al., 
2010*74  
POPI Trial† 
 
 
*Includes personal 
communication data 

A vs B 
5% vs 7% 

A vs B 
Incidence of PID: 1.3% (15/1191) vs 
1.9% (23/1186); RR 0.65 (95% CI 0.34 
to 1.22) 

A vs B 
Incidence of PID, 
asymptomatic at 
baseline: 0.6% 
(5/787) vs 1.6% 
(14/861); RR 0.39 
(95% CI 0.14 to 
1.08) 

Not reported BUPA Foundation Good 



Appendix B Table 2. Evidence Table: Effectiveness of Screening to Reduce Complications and Transmission—Study Outcomes 

Screening for Chlamydia and Gonorrhea 97 Pacific Northwest EPC 

Author, Year, 
Study Name 

 
Attrition 

 
Outcomes 

 
Subgroups 

Adverse 
events/harms 

 
Sponsor 

 
Quality rating 

Ostergaard et al., 
2000†75 
 
 
 

A vs B 
49% vs 42% 

A vs B 
Incidence of PID: 2.1% (9/443) vs 
4.2% (20/487); RR 0.50 (95% CI, 0.23 
to 1.08) 
Incidence of new chlamydia infection: 
2.9% (13/443) vs 6.6% (32/487); RR 
0.45 (95% CI, 0.24 to 0.84) 

Not reported Not reported Danish National Board 
of Health; Løvens 
Kemiske Fabriks 
Research Foundation; 
Nycomed DAK; Jacob 
Madsen’s & Hustru 
Olga Madsen’s 
Foundation; Helga and 
Peter Kornings 
Foundation; Aarhus 
County Medical District 
Association 

Fair 

Scholes et al., 
1996†78 

24% (not 
reported by 
intervention 
group) 

A vs B 
Incidence of PID: 0.9% (9/1,009) vs 
2.1% (33/1,598); RR 0.44 (95% CI, 
0.20 to 0.90) 

Not reported Not reported National Institute of 
Allergy and Infectious 
Diseases; Bristol- 
Myers Squibb. 

Fair 

Abbreviations: ACCEPt = the Australian Chlamydia Control Effectiveness Pilot; CI = confidence interval; CT = Chlamydia trachomatis; PID = pelvic inflammatory disease; POPI 
= prevention of pelvic infection; RR = relative risk. 
† Included in prior USPSTF review



Appendix B Table 3. Quality Assessment of Studies of Effectiveness of Screening to Reduce Complications and Transmission 

Screening for Chlamydia and Gonorrhea 98 Pacific Northwest EPC 

Author, year 
Study name 

Randomization 
adequate? 

Allocation 
concealment 
adequate? 

Groups 
similar at 
baseline? 

Eligibility 
criteria 

specified? 

Outcome 
assessors 
masked? 

Care 
provider 
masked? 

Patient 
masked? 

Attrition and 
withdrawals 
reported? 

Loss to 
followup: 

differential 
(>10%)/ high 

(>20%)? 

Analyze 
people in the 

groups in 
which they 

were 
randomized? Quality 

Hocking et al., 
201867 ACCEPt 
Trial 

Yes Yes Yes Yes Yes No Yes Yes Differential: 
no 
High overall: 
no 

Yes Good 

Oakeshott et 
al., 2010*74  
POPI Trial† 
 

Yes Yes Yes Yes Yes Yes Yes Yes Differential: 
no 
High overall: 
no 

Yes Good 

Ostergaard et 
al., 2000*75 
 

Yes Unclear Yes Yes Yes Unclear Unclear Yes Differential: 
no 
High overall: 
yes 

Yes Fair 

Scholes et al., 
1996*78 

Unclear Unclear Yes Yes Yes Unclear Unclear Yes Differential: 
unclear High 
overall: yes 

Yes Fair 

* Included in prior USPSTF review 

 



Appendix B Table 4. Evidence Table: Accuracy of Risk Stratification Methods or Screening Strategies—Study Characteristics 

Screening for Chlamydia and Gonorrhea 99 Pacific Northwest EPC 

Author, year 
Study name Study design 

Country & 
setting Comparison 

Study duration 
Mean followup Eligibility criteria 

Number enrolled 
Number analyzed 

Withdrawals 
Baseline 

demographics 
Falasinnu et al., 201462 Cross-

sectional 
Canada 
Specialty 
clinic (STI) 

Derivation population for 
clinical risk prediction 
tool (n=10,437) 
Validation population for 
clinical risk prediction 
tool (n=14,956) 

NA (cross 
sectional 
population) 

Age criteria not 
reported; 
Female or 
heterosexual 
male; 
Asymptomatic; 
attending clinic for 
STI testing 

Enrolled: 25,393 
Analyzed: 25,393 
Withdrawals: NA 
Loss to followup: NA 

Age 
Mean age NR 
14-19 years: 2% 
20-24 years: 16% 
25-29 years: 28% 
30-39 years: 32% 
≥ 40 years: 22% 
Sex 
Female: 35% 
Male: 65% 
Race/Ethnicity 
White: 71% 
Nonwhite: 29% 
Sexual partners in  
previous 6 months 
0 partners: 5% 
1-2 partners: 63% 
≥ 3 partners: 31%  
Condom use 
Never: 22% 
Sometimes: 51% 
Always: 27% 
CT or NG positive: 2% 

Falasinnu et al., 
201663 (Sexually 
Transmitted 
Infections) 
 
Related publications: 
Falasinnu et al., 2014 

Cross-
sectional 

Canada 
Specialty 
clinic (STI) 

Derivation population for 
clinical risk prediction 
tool* (n=10,437) 
Validation population for 
clinical risk prediction 
tool (n=10,425) 
 
 
*Same derivation 
population as Falasinnu 
2014 

NA (cross 
sectional 
population) 

Age criteria not 
reported; 
Female or 
heterosexual 
male; 
Asymptomatic, 
attending clinic for 
STI testing 

Enrolled: 20,862 
Analyzed: 20,862 
Withdrawals: NA 
Loss to followup: NA 

NR 



Appendix B Table 4. Evidence Table: Accuracy of Risk Stratification Methods or Screening Strategies—Study Characteristics 

Screening for Chlamydia and Gonorrhea 100 Pacific Northwest EPC 

Author, year 
Study name Study design 

Country & 
setting Comparison 

Study duration 
Mean followup Eligibility criteria 

Number enrolled 
Number analyzed 

Withdrawals 
Baseline 

demographics 
Falasinnu et al., 
201664  
 
(Preventive Medicine) 

Cross-
sectional 

Canada 
Specialty 
clinic (STI) 

Population-based 
screening (according to 
published guidelines) 
Clinical prediction- 
based screening 
(according to risk score) 
 
Total n=35,818 

NA (cross 
sectional 
population) 

Age criteria not 
reported; 
Female or 
heterosexual 
male; 
Asymptomatic, 
attending clinic for 
STI testing 

Enrolled: 35,818 
Analyzed: 35,818 
Withdrawals: NA 
Loss to followup: NA 

Age 
Mean age: NR 14-19 
years: 6% 
20-24 years: 20% 
25-29 years: 25% 
30-39 years: 28% 
≥40 years: 21% 
Sex 
Female: 37% 
Male: 63% 
Race/ethnicity  
White: 72% 
Nonwhite: 28% 
Sexual partners in 
previous 6 months  
0 partners: 6% 
1-2 partners: 64% 
≥3 partners: 30% 
Condom use 
Never or 
sometimes: 71% 
Always: 29% 
CT or NG positive: 3% 

Grentzer et al., 
201566 

Cross-
sectional 

USA 
Specialty 
clinic 
(IUD 
placeme
nt) 

Age-based screening 
(≤25 years) 
Age + partner-based 
screening (≤25 years + 
multiple partners) 
Risk-based screening 
(≤25 years, multiple 
partners, history of STI, 
inconsistent condom use) 

NA (cross 
sectional 
population) 

Age 14-45 years; 
Female; 
At risk for unwanted 
pregnancy; attending 
clinic for IUD 
insertion 

Enrolled: 5,087 
Analyzed: 5,087 
Withdrawals: NA 
Loss to followup: NA 

Age 
Mean age: NR 
14-19 years: 10% 
20-25 years: 43% 
26-45 years: 47% 
100% female 
Race/ethnicity  
White: 46% 
Black: 46% 
Other: 8% 



Appendix B Table 4. Evidence Table: Accuracy of Risk Stratification Methods or Screening Strategies—Study Characteristics 

Screening for Chlamydia and Gonorrhea 101 Pacific Northwest EPC 

Author, year 
Study name Study design 

Country & 
setting Comparison 

Study duration 
Mean followup Eligibility criteria 

Number enrolled 
Number analyzed 

Withdrawals 
Baseline 

demographics 
Javanbakht et al., 
201868 

Case-control 
(positive 
NG=cases; 
negative 
NG=control) 

USA 
Specialty 
clinic (STI) 

Single group 
Association between self- 
reported risk factor and 
positive NG test 
 
Total n=245 

2 years Age 15 to 29 years; 
Female or male; 
Reported giving oral 
sex to a partner of 
the opposite sex in 
the past 90 days 

Enrolled: 245 
Analyzed: 245 
Withdrawals: NA 
Loss to followup: NA 

Age 
Mean age: NR 
15-19 years: 21% 
20-24 years: 48% 
25-29 years: 31% 
Sex 
Female: 56% 
Male: 44% 
Race/ethnicity 
Black: 50% 
White: 9% 
Hispanic/Latino: 35% 
Other: 6% 
Pharyngeal NG infection 
7% 

Lavoue et al., 201469 Cross-
sectional 

France; 
population 
based 
setting 

A: Derivation data set, 
n=652 
B: Validation data set, 
n=326 

9 months; 
between January 
and September 
2010 

Women who had a 
surgical abortion 
with an 
interpretable CT 
test result 

Eligible: 1277 
Enrolled: 1000 
Analyzed: 978 
Withdrawals: NA 

CT Result 
Positive: 48/652 
(7.3%), 18/326 
(5.6%) 
Sex 
Female: 100% 
Age 
<20: 162 
20-24: 298 
25-29: 207 
30-34: 164 
>34:164 
Race 
NR 



Appendix B Table 4. Evidence Table: Accuracy of Risk Stratification Methods or Screening Strategies—Study Characteristics 

Screening for Chlamydia and Gonorrhea 102 Pacific Northwest EPC 

Author, year 
Study name Study design 

Country & 
setting Comparison 

Study duration 
Mean followup Eligibility criteria 

Number enrolled 
Number analyzed 

Withdrawals 
Baseline 

demographics 
Miller et al., 200070 Cross- 

sectional 
 
 
 
  

North 
Carolina, 
US; 
population 
based 
setting 

Compare 8 sets of 
screening criteria (Table 
1) for CT infections plus 
age alone 

4 to 9 months in 
each county, 
depending on 
clinic volume; 
NR 

Women undergoing 
pelvic examination in 
the study sites 

Enrolled: 7150 
(4754 women in 
family planning 
clinics and 2396 
women in STD 
clinics)  
Analyzed: 6672 
Withdrawals: NA 
 
Ineligible 
Resent testing or 
hysterectomy: 156 
Missing 
questionnaires: 286 
Women with 
unsatisfactory 
specimens: 36  
 

CT Results 
Positive: 7.8% (95% CI 
7.0-8.6%) 
vs. 11% (95% CI 9.7-
12.4%) 
Sex 
Female: 100% 
Age 
≤ 20: 183/1394 (13.1%) 
vs. 120/586 (20.5%) 
21-24: 1345/4471 
(30.1%) vs. 697/2201 
(31.7%) 
≥25: 1732/4471 (38.7%) 
vs. 918/2201 (41.7%) 
Race/Ethnicity 
White: 1999/4471 
(44.7%) vs. 874/2201 
(39.7%) 
Black: 2007/4471 (44.9%) 
vs. 1120/2201 (50.9%) 
Native American: 
235/4471 (5.3%) vs. 
96/2201 (4.4%) 
Latina: 146/4471 (3.3%) 
vs. 56/2201 (2.5%) 
Other: 84/4471 
(1.9%) vs. 
55/2201 (2.5%) 
Genitourinary 
symptoms  
No: 3064/4471 (68.5%) 
vs. 456/2201 (20.7) 
Yes: 1407/4471 
(31.5%) vs. 
1745/2201 (79.3%) 

Abbreviations: CT = Chlamydia trachomatis; IUD = intrauterine device; NA = not applicable; NG = Neisseria gnorrhoeae; NR = not reported; STD = sexually transmitted disease; 
STI = sexually transmitted infection.  



Appendix B Table 5. Evidence Table: Accuracy of Risk Stratification Methods—Study Outcomes 

Screening for Chlamydia and Gonorrhea 103 Pacific Northwest EPC 

Author, year 
Study name 

Adjusted 
variables for 

statistical 
analysis Intermediate/Clinical health outcome results 

Adverse 
events/ harms Sponsor 

Quality 
rating 

Falasinnu et al., 
201462 

Unadjusted A vs. B 
Risk estimation model AUC (model includes age, nonwhite  race/ethnicity, 
number of sexual partners, previous  chlamydia diagnosis, and previous 
gonorrhea diagnosis) 0.74 (95% CI 0.70 to 0.77) vs. 0.64 (95% CI 0.61 to 
0.67) 
Prevalence based on risk score category 
≤0: 0/267 (0%) vs. 0/287 (0.1%) 
1-5: 16/3,098 (0.5%) vs. 55/4,493 (1.2%) 
6-10: 53/4,377 (1.2%) vs. 135/6,494 (2.1%) 
Prevalence according to risk score - sensitivity; specificity;  PPV (see also 
Sheet 2) 
≥-2: 100%; 0%; 1.8% vs. 100%; 0%; 2.2% 
≥-1: 100%; 1.2%; 1.8% vs. 100%; 0.9%; 2.2% 
≥0: 100%; 1.3%; 1.8% vs. 100%; 0.9%; 2.2% 
≥1: 100%; 2.6%; 1.8% vs. 99.9%; 2.0%; 2.3% 
≥2: 99.5%; 3.7%; 1.8% vs. 99.9%; 2.7%; 2.3% 
≥3: 99.5%; 3.7%; 1.8% vs. 99.9%; 2.7%; 2.3% 
≥4: 96.7%; 16.7%; 2.0% vs. 91.0%; 15.7%; 2.4% 
≥5: 95.8%; 22.2%; 2.2% vs. 87.2%; 22.6%; 2.5% 
≥6: 91.2%; 32.7%; 2.4% vs. 83.3%; 32.3%; 2.7% 

NR Canadian 
Institutes of 
Health 
Research 

Fair 



Appendix B Table 5. Evidence Table: Accuracy of Risk Stratification Methods—Study Outcomes 

Screening for Chlamydia and Gonorrhea 104 Pacific Northwest EPC 

Author, year 
Study name 

Adjusted 
variables for 

statistical 
analysis Intermediate/Clinical health outcome results 

Adverse 
events/ harms Sponsor 

Quality 
rating 

Falasinnu et al., 
201663 (Sexually 
Transmitted 
Infections) 
 
Related 
publications: 
Falasinnu, 2014 

Unadjusted A vs. B 
Risk estimation model AUC (model includes age, nonwhite  race/ethnicity, 
number of sexual partners, previous  chlamydia diagnosis, and previous 
gonorrhea diagnosis) 0.74 (95% CI 0.70 to 0.77) vs. 0.69 (95% CI 0.67 to 
0.71) 
Prevalence according to risk score category 
≤0: 0/267 (0%) vs. 0/169 (0.1%) 
1-5: 16/3,098 (0.5%) vs. 30/2,084 (1.5%) 
6-10: 53/4,377 (1.2%) vs. (181/4,173 (4.3%) 
Prevalence according to risk score - sensitivity; specificity;  PPV (see also 
Sheet 2) 
≥-2: 100%; 0%; 1.8% vs. 100%; 0%; 5.3% 
≥-1: 100%; 1.2%; 1.8% vs. 100%; 0.7%; 5.4% 
≥0: 100%; 1.3%; 1.8% vs. 100%; 0.7%; 5.4% 
≥1: 100%; 2.6%; 1.8% vs. 99.9%; 1.7%; 5.4% 
≥2: 99.5%; 3.7%; 1.8% vs. 99.9%; 2.5%; 5.5% 
≥3: 99.5%; 3.7%; 1.8% vs. 99.9%; 2.5%; 5.5% 
≥4: 96.7%; 16.7%; 2.0% vs. 97.1%; 10.8%; 5.8% 
≥5: 95.8%; 22.2%; 2.2% vs. 96.2%; 13.7%; 5.9% 
≥6: 91.2%; 32.7%; 2.4% vs. 94.5%; 22.5%; 6.4% 
≥7: 84.9%; 47.7%; 2.8% vs. 90.1%; 34.1%; 7.2% 
≥8: 82.2%; 53.0%; 3.0% vs. 86.0%; 37.9%; 7.2% 

NR Canadian 
Institutes of 
Health 
Research 

Fair 

Falasinnu et al., 
201664  
 (Preventive 
Medicine) 

Unadjusted A vs. B AUC: 
population (guideline)-based screening including no risk factors, 0.55 (95% 
CI: 0.54 to 0.56);  
population (guideline)-based screening including risk factors, 0.64 (95% CI 
0.63 to 0.66) vs. risk-based screening 0.73 (95% CI 0.71 to 0.74) 
Prevalence according to risk score - sensitivity;  specificity; PPV (see 
also Sheet 2): 
≥0: 100%; 0%; 3.0% vs. 100%; 0.1%; 3.0% 
≥1: 94.5%; 15.4%; 3.3% vs. 99.9%; 0.2%; 3.0% 
≥2: 68.0%; 54.9%; 4.4% vs. 99.9%; 0.6%; 3.0% 
≥3: 23.9%; 89.8%; 6.7% vs. 99.8%; 2.0%; 3.0% 
≥4: 2.8%; 98.4%; 5.2% vs. 99.8%; 2.0%; 3.0% 
≥5: 0.2%; 99.8%; 3.2% vs. 99.7%; 3.4%; 3.1% 
≥6: 0.0%; 100%; 0% vs. 98.2%; 5.8%; 3.1% 

NR Canadian 
Institutes of 
Health Research 

Fair 
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Screening for Chlamydia and Gonorrhea 105 Pacific Northwest EPC 

Author, year 
Study name 

Adjusted 
variables for 

statistical 
analysis Intermediate/Clinical health outcome results 

Adverse 
events/ harms Sponsor 

Quality 
rating 

Grentzer et al., 
201566 

Unadjusted A vs. B vs. C (see also Sheet 2) Sensitivity; specificity; 
NPV; PPV 
80.7%; 48.1%; 98.8%; 4.5% vs. 84.7% vs. 44.8% vs. 
99.0% vs. 4.5% vs. 99.3%; 7.6%; 99.7%; 3.2 

NR Susan 
Thompson 
Buffett 
Foundation, 
Eunice Kennedy 
Shriver National 
Institute of Child 
Health & Human 
Development, 
National Center 
for Advancing 
Translational 
Sciences 

Fair 



Appendix B Table 5. Evidence Table: Accuracy of Risk Stratification Methods—Study Outcomes 

Screening for Chlamydia and Gonorrhea 106 Pacific Northwest EPC 

Author, year 
Study name 

Adjusted 
variables for 

statistical 
analysis Intermediate/Clinical health outcome results 

Adverse 
events/ harms Sponsor 

Quality 
rating 

Javanbakht et al., 
201868 

Adjusted ORs 
included 
demographic 
characteristics, 
substance use, 
and other risk 
behaviors 

Association between specific risk factors and pharyngeal NG infection 
Age (vs age 25-29 years) 
15-19 years: OR 2.2 (95% CI 0.8 to 6.2); aOR 2.1 (95% CI 
0.7 to 6.9) 
20-24 years: OR 1.7 (95% CI 0.7 to 4.3); aOR 1.6 (95% CI 
0.6 to 4.4) 
Female: OR 1.6 (95% CI 0.8 to 3.4); aOR1.2 (95% CI 0.6 
to 2.8) 
Race/Ethnicity (vs. white race) 
Black: OR 1.8 (95% CI 0.4 to 8.5) 
Hispanic/Latino: OR 1.7 (95% CI 0.4 to 8.4) 
Other: OR 0.7 (95% CI 0.1 to 8.2) 
Homeless: OR 2.1 (95% CI 0.6 to 6.8)  Sex of sex 
partners (vs. MSW)  MSMW : OR 9.9 (95% CI 1.7 to 56.4) 
Sex of sex partners (vs. WSM) 
WSMW: OR 1.8 (95% CI 0.6 to 5.5) 
No. sex partners, past 3 months (vs. 1 partner) 
2 to 4: OR 1.9 (95% CI 0.8 to 4.1) 
≥5: OR 2.0 (95% CI 0.6 to 6.2) 
No. oral sex partners, past 3 months (vs. 1 partner) 
2 to 4: OR 2.5 (95% CI 1.2 to 5.5); aOR 3.3 (95% CI 1.4 to 
7.8) 
≥5: OR 4.1 (95% CI 1.1 to 15.1); aOR 5.7 (95% CI 1.3 to 
24.6) 
Partner ejaculates in mouth, all of the time, past 3  months 
OR 3.6 (95% CI 1.2 to 10.5); aOR 3.1 (95% CI 1.3 to 7.5) 
Swallows ejaculate/vaginal fluids, all of the time, past 3 months 
OR 2.3 (95% CI 1.0 to 5.3); aOR 2.5 (95% CI 1.1 to 6.3) 

NR National 
Institutes of 
Health/National 
Institutes of 
Allergy and 
Infectious 
Diseases 

Fair 



Appendix B Table 5. Evidence Table: Accuracy of Risk Stratification Methods—Study Outcomes 

Screening for Chlamydia and Gonorrhea 107 Pacific Northwest EPC 

Author, year 
Study name 

Adjusted 
variables for 

statistical 
analysis Intermediate/Clinical health outcome results 

Adverse 
events/ harms Sponsor 

Quality 
rating 

Lavoue et al., 201469 Unadjusted Predictive factors associated with CT in the multiple logistic regression 
model (Table 3) 
Parity, aOR, 95% CI  
0-1: 3.46, 1.34-9.93 
>1: 1 
Contraception 
No: 2.70, 1.41-5.16 
Yes: 1 
Gestational age at induced abortion, aOR, 95% CI 
≤ 10 weeks:1 
> 10 weeks: 1.96, 1.06-3.64 

NR University 
Hospital of 
Rennes, France 

 Fair 

Miller et al., 200070 Unadjusted Table 3 
Family Planning Clinics: ROC area (SD),  Sensitivity, Specificity 
CDC 
N/A, 0.85, 0.38 
Seattle-1 
0.599 (0.017), 0.56, 0.54 
 Wisconsin  
0.604 (0.023), 0.50, 0.66 
Ontario 
0.630 (0.017), 0.76, 0.41 
California-1  
0.633 (0.016), 0.94, 0.20 
California-2  
0.701 (0.015), 0.97, 0.09 
Seattle-2  
0.726 (0.014), 0.84, 0.51 
Seattle-3 
0.723 (0.015), 0.92, 0.31 
Age ≤ 22 
0.687 (0.014), 0.77, 0.51 

NR Centers for 
Disease Control 
and Prevention, 
UNC STD 
Clinical 
Research 
Center, Robert 
Wood Johnson 
Clinical 
Scholars 
Program, 
Clinical 
Associate 
Physician 
Program of the 
General Clinical 
Research 
Center 

 Fair 

Abbreviations: aOR = adjusted odds ratio ; AUC = area under the receiver operating characteristic curve; CDC = Centers for disease control and prevention; CI = confidence 
interval; CT = Chlamydia trachomatis; NPV = negative predictive value; NG = Neisseria gonorrhoeae; NR = not reported; MSW = men who have sex with women; MSMW = men 
who have sex with men and women; OR = odds ratio; PPV = positive predictive value; ROC; receiver operating characteristic; SD = standard deviation; WSM = women who have 
sex with men; WSMW = women who have sex with men and women.



Appendix B Table 6. Quality Assessment of Studies of Risk Stratification Methods or Screening Strategies—Cohort Studies 

Screening for Chlamydia and Gonorrhea 108 Pacific Northwest EPC 

Author, Year 
Study 

Design 

Did the study 
attempt to enroll 
all (or a random 

sample of) 
patients meeting 
inclusion criteria, 

or a random 
sample (inception 

cohort)? 

Did the study 
use accurate 
methods for 
ascertaining 

exposures and 
potential 

confounders? 

Were outcome 
assessors and/or 

data analysts 
blinded to the 

exposure being 
studied? 

Did the article 
report attrition? 

Is there high 
attrition? 

Were outcomes 
pre- specified and 

defined, and 
ascertained using 

accurate 
methods? 

Quality 
rating 

Falasinnu et al., 201462 Cross-
sectional 

Yes Yes No N/A N/A Yes Fair  

Falasinnu et al., 201663 
(Sexually Transmitted 
Infections) 
 
Related publications: 
Falasinnu et al., 2014
  

Cross-
sectional 

Yes Yes No N/A N/A Yes Fair 

Falasinnu et al., 
201664  
(Preventive Medicine) 

Cross-
sectional 

Yes Yes No N/A N/A Yes Fair 

Grentzer et al., 201566 Cross-
sectional 

Yes Yes No N/A N/A Yes Fair 

Javanbakht et al., 
201868 

Case-control Yes Yes Yes No N/A Yes Fair 

Lavoue et al., 201469 Cross-
sectional 

Yes Yes No N/A N/A Yes Fair 

Miller et al., 200070 Cross-
sectional 

Yes Yes No N/A N/A Yes Fair 

Abbreviations: NA = not applicable. 
Note: Standard cohort quality assessment criteria was modified in this table for cross-sectional studies 
 



Appendix B Table 7. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Characteristics 

Screening for Chlamydia and Gonorrhea 109 Pacific Northwest EPC 

Study, year Condition 
Screening 
test(s) Sex 

Definition of a 
positive 
screening exam 

Reference 
standard(s) 

Country 
Setting 
Prevalence 

Population 
Characteristics 

Eligibility 
Criteria 

Sample size 
Proportion 
with 
condition 

Proportion 
unexaminable 
by screening 
test 

Fang et al ., 
200865 

Chlamydia 
trachomatis 

BDProbeTec 
ET NAAT 
Site: vaginal 
swab (self- 
collected) 

Female Positive result 
from at least two 
of the collection 
sites (urine, self- 
collected vaginal 
swab, clinician- 
collected 
endocervical 
swab) 

Sites: 
endocervical 
(clinician- 
collected) 
and urine 
sample 

USA 
Adolescent 
clinic 
Prevalence: 
26.6% 

Age, median: 16 
years 
Sex: 100% 
female 
Race: Black: 
96% 
Symptomatic: 
not reported 

Age 12-18 
Sexually active 

133 
26.6% 

Not reported 

Fang et al., 
200865 

Chlamydia 
trachomatis 

BDProbeTec 
ET NAAT 
Site: urine 
sample 

Female Positive result 
from at least two 
of the collection 
sites (urine, self- 
collected vaginal 
swab, clinician- 
collected 
endocervical 
swab) 

Site: 
Endocervical 
(clinician- 
collected) 
and vaginal 
swab (self-
collected) 

USA 
Adolescent 
clinic 
Prevalence: 
26.6% 

Age, median: 16 
years 
Sex: 100% 
female 
Race: Black: 
96% 
Symptomatic: 
not reported 

Age 12-18 
Sexually active 

133 
26.6% 

Not reported 

Fang et al., 
200865 

Chlamydia 
trachomatis 

BDProbeTec 
ET NAAT 
Site: 
endocervical 
swab 
(clinician- 
collected) 

Female Positive result 
from at least two 
of the collection 
sites (urine, self- 
collected vaginal 
swab, clinician- 
collected 
endocervical 

Sites: vaginal 
swab (self- 
collected) 
and urine 
sample 

USA 
Adolescent 
clinic 
Prevalence: 
26.6% 

Age, median: 16 
years 
Sex: 100% 
female 
Race: Black: 
96% 
Symptomatic: 
not reported 

Age 12-18 
Sexually active 

133 
26.6% 

Not reported 

Fang et al., 
200865 

Chlamydia 
trachomatis 

BDProbeTec 
ET NAAT 
Site: urine 
sample 

Female Positive result 
from at least two 
of the collection 
sites (urine, self- 
collected vaginal 
swab, clinician- 
collected 
endocervical 

Site: 
endocervical 
(clinician- 
collected) 
and vaginal 
swab (self-
collected) 

USA 
Adolescent 
clinic 
Prevalence: 
11.7% 

Age, median: 16 
years 
Sex: 100% 
female 
Race: Black: 
96% 
Symptomatic: 
not reported 

Age 12-18 
Sexually active 

133 
11.7% 

Not reported 



Appendix B Table 7. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Characteristics 

Screening for Chlamydia and Gonorrhea 110 Pacific Northwest EPC 

Study, year Condition 
Screening 
test(s) Sex 

Definition of a 
positive 
screening exam 

Reference 
standard(s) 

Country 
Setting 
Prevalence 

Population 
Characteristics 

Eligibility 
Criteria 

Sample size 
Proportion 
with 
condition 

Proportion 
unexaminable 
by screening 
test 

Nye et al ., 201971 Chlamydia 
trachomatis 

Cobas 
CT/NG 2.0 
Site: 
endocervical 
swab 

Female Two confirmatory 
NAATs from 
endocervical 
and/or urine 
specimens 

Aptima 
Combo 2 
Assay 
BD ProbeTec 
CTQ/GCQ 
Site: Urine 
and/or 
endocervical 

USA 
Settings: 
39% family 
planning 
clinics, 22% 
obstetrics/ 
gynecology, 
38% STI 
clinics 
(includes 
symptomatic 
patients) 

Age, mean: 29 
Female: 88% 
Race: Black: 
45% 
White: 46.4% 
(includes 
symptomatic 
patients) 

VENUS and 
VENUS II 
enrollment: 
≥14 years old 
Eligible for 
screening per 
clinical site's 
standard 
practice 
Excluded use 
of Replens  
vaginal 
lubricant within 
3 days 
Excluded 
antimicrobial 
use in past 21 
days for GC or 
CT 
 
VENUS II only: 
Asymptomatic 
women only 

3174 
Prevalence: 
5.9% 

31/6045 
(0.04%), not 
reported for 
asymptomatic 
population 



Appendix B Table 7. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Characteristics 

Screening for Chlamydia and Gonorrhea 111 Pacific Northwest EPC 

Study, year Condition 
Screening 
test(s) Sex 

Definition of a 
positive 
screening exam 

Reference 
standard(s) 

Country 
Setting 
Prevalence 

Population 
Characteristics 

Eligibility 
Criteria 

Sample size 
Proportion 
with 
condition 

Proportion 
unexaminable 
by screening 
test 

Nye et al ., 201971 Chlamydia 
trachomatis 

Cobas 
CT/NG 2.0 
Site: Female 
urine 

Female Two confirmatory 
NAATs from 
endocervical 
and/or urine 
specimens 

Aptima 
Combo 2 
Assay 
BD ProbeTec 
CTQ/GCQ 
Site: Urine 
and/or 
endocervical 

USA 
Settings: 
39% family 
planning 
clinics, 22% 
obstetrics/ 
gynecology, 
38% STI 
clinics 
(includes 
symptomatic 
patients) 

Age, mean: 29 
Female: 88% 
Race: Black: 
45% 
White: 46.4% 
(includes 
symptomatic 
patients) 

VENUS and 
VENUS II 
enrollment: 
≥14 years old 
Eligible for 
screening per 
clinical site's 
standard 
practice 
Excluded use 
of Replens  
vaginal 
lubricant within 
3 days 
Excluded 
antimicrobial 
use in past 21 
days for GC or 
CT 
 
VENUS II only: 
Asymptomatic 
women only 

3190 
Prevalence: 
6.3% 

31/6045 
(0.04%), not 
reported for 
asymptomatic 
population 



Appendix B Table 7. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Characteristics 

Screening for Chlamydia and Gonorrhea 112 Pacific Northwest EPC 

Study, year Condition 
Screening 
test(s) Sex 

Definition of a 
positive 
screening exam 

Reference 
standard(s) 

Country 
Setting 
Prevalence 

Population 
Characteristics 

Eligibility 
Criteria 

Sample size 
Proportion 
with 
condition 

Proportion 
unexaminable 
by screening 
test 

Nye et al ., 201971 Chlamydia 
trachomatis 

Cobas 
CT/NG 2.0 
Site: clinician- 
collected 
vaginal swab 

Female Two confirmatory 
NAATs from 
endocervical 
and/or urine 
specimens 

Aptima 
Combo 2 
Assay 
BD ProbeTec 
CTQ/GCQ 
Site: Urine 
and/or 
endocervical 

USA 
Settings: 
39% family 
planning 
clinics, 22% 
obstetrics/ 
gynecology, 
38% STI 
clinics 
(includes 
symptomatic 
patients) 

Age, mean: 29 
Female: 88% 
Race: Black: 
45% 
White: 46.4% 
(includes 
symptomatic 
patients) 

VENUS and 
VENUS II 
enrollment: 
≥14 years old 
Eligible for 
screening per 
clinical site's 
standard 
practice 
Excluded use 
of Replens  
vaginal 
lubricant within 
3 days 
Excluded 
antimicrobial 
use in past 21 
days for GC or 
CT 
 
VENUS II only: 
Asymptomatic 
women only 

2241 
Prevalence: 
6.4% 

31/6045 
(0.04%), not 
reported for 
asymptomatic 
population 



Appendix B Table 7. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Characteristics 

Screening for Chlamydia and Gonorrhea 113 Pacific Northwest EPC 

Study, year Condition 
Screening 
test(s) Sex 

Definition of a 
positive 
screening exam 

Reference 
standard(s) 

Country 
Setting 
Prevalence 

Population 
Characteristics 

Eligibility 
Criteria 

Sample size 
Proportion 
with 
condition 

Proportion 
unexaminable 
by screening 
test 

Nye et al ., 201971 Chlamydia 
trachomatis 
 

 

Cobas 
CT/NG 2.0 
Site: self- 
collected 
vaginal swab 

Female Two confirmatory 
NAATs from 
endocervical 
and/or urine 
specimens 

Aptima 
Combo 2 
Assay 
BD ProbeTec 
CTQ/GCQ 
Site: Urine 
and/or 
endocervical 

USA 
Settings: 
39% family 
planning 
clinics, 22% 
obstetrics/ 
gynecology, 
38% STI 
clinics 
(includes 
symptomatic 
patients) 

Age, mean: 29 
Female: 88% 
Race: Black: 
45% 
White: 46.4% 
(includes 
symptomatic 
patients) 

VENUS and 
VENUS II 
enrollment: 
≥14 years old 
Eligible for 
screening per 
clinical site's 
standard 
practice 
Excluded use 
of Replens  
vaginal 
lubricant within 
3 days 
Excluded 
antimicrobial 
use in past 21 
days for GC or 
CT 
 
VENUS II only: 
Asymptomatic 

 l  

996 
Prevalence: 
5.0% 

31/6045 
(0.04%), not 
reported for 
asymptomatic 
population 

Schachter et al ., 
200376* 

Chlamydia 
trachomatis 

Amplified CT 
Assay 
Site: FCU 

Female Agreement 
between positive 
results with 
vaginal swab and 
cervical swab or 
FCU 

Culture U.S. and 
Canada 
Family 
planning, 
obstetrics/ 
gynecology, 
and STI 
clinics 
CT 
prevalence 
across sites: 
5.4 to 10.2% 
by culture 

Age (range): 16 
to 25 years 
100% female 
Race: NR 

Females Age 
16 to 25  
Excluded 
antibiotics 
within 30 days 
Excluded 
symptoms or 
partner with 
symptoms 

1388 
Proportion 
with CT by 
culture of 1 
specimen: 
8.6% 

Not reported 



Appendix B Table 7. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Characteristics 

Screening for Chlamydia and Gonorrhea 114 Pacific Northwest EPC 

Study, year Condition 
Screening 
test(s) Sex 

Definition of a 
positive 
screening exam 

Reference 
standard(s) 

Country 
Setting 
Prevalence 

Population 
Characteristics 

Eligibility 
Criteria 

Sample size 
Proportion 
with 
condition 

Proportion 
unexaminable 
by screening 
test 

Schachter et al ., 
200376* 

Chlamydia 
trachomatis 

Amplified CT 
Assay 
Site: cervix 

Female Agreement 
between positive 
results with 
vaginal swab and 
cervical swab or 
FCU 

Culture U.S. and 
Canada 
Family 
planning, 
obstetrics/ 
gynecology, 
and STI 
clinics 
CT 
prevalence 
across sites: 
5.4 to 10.2% 
by culture 

Age (range): 16 
to 25 years 
100% female 
Race: NR 

Females Age 
16 to 25  
Excluded 
antibiotics 
within 30 days 
Excluded 
symptoms or 
partner with 
symptoms 

1408 
Proportion 
with CT by 
culture of 1 
specimen: 
8.5% 

Not reported 

Schachter et al ., 
200376* 

Chlamydia 
trachomatis 

Amplified CT 
Assay 
Site: clinician- 
collected 
vaginal 

Female Agreement 
between positive 
results with 
vaginal swab and 
cervical swab or 
FCU 

Culture U.S. and 
Canada 
Family 
planning, 
obstetrics/ 
gynecology, 
and STI 
clinics 
CT 
prevalence 
across sites: 
5.4 to 10.2% 
by culture 

Age (range): 16 
to 25 years 
100% female 
Race: NR 

Females Age 
16 to 25  
Excluded 
antibiotics 
within 30 days 
Excluded 
symptoms or 
partner with 
symptoms 

1408 
Proportion 
with CT by 
culture of 1 
specimen: 
8.5% 

Not reported 



Appendix B Table 7. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Characteristics 

Screening for Chlamydia and Gonorrhea 115 Pacific Northwest EPC 

Study, year Condition 
Screening 
test(s) Sex 

Definition of a 
positive 
screening exam 

Reference 
standard(s) 

Country 
Setting 
Prevalence 

Population 
Characteristics 

Eligibility 
Criteria 

Sample size 
Proportion 
with 
condition 

Proportion 
unexaminable 
by screening 
test 

Schachter et al ., 
200376* 

Chlamydia 
trachomatis 

Amplified CT 
Assay 
Site: self- 
collected 
vaginal 

Female Agreement 
between positive 
results with 
vaginal swab and 
cervical swab or 
FCU 

Culture U.S. and 
Canada 
Family 
planning, 
obstetrics/ 
gynecology, 
and STI 
clinics 
CT 
prevalence 
across sites: 
5.4 to 10.2% 
by culture 

Age (range): 16 
to 25 years 
100% female 
Race: NR 

Females Age 
16 to 25  
Excluded 
antibiotics 
within 30 days 
Excluded 
symptoms or 
partner with 
symptoms 

1408 
Proportion 
with CT by 
culture of 1 
specimen: 
8.5% 

Not reported 

Schachter et al ., 
200376* 

Chlamydia 
trachomatis 

Amplified CT 
Assay 
Site: urethral 
swab 

Female Agreement 
between positive 
results with 
vaginal swab and 
cervical swab or 
FCU 

Culture U.S. and 
Canada 
Family 
planning, 
obstetrics/ 
gynecology, 
and STI 
clinics 
CT 
prevalence 
across sites: 
5.4 to 10.2% 
by culture 

Age (range): 16 
to 25 years 
100% female 
Race: NR 

Females Age 
16 to 25  
Excluded 
antibiotics 
within 30 days 
Excluded 
symptoms or 
partner with 
symptoms 

1407 
Proportion 
with CT by 
culture of 1 
specimen: 
8.5% 

Not reported 



Appendix B Table 7. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Characteristics 

Screening for Chlamydia and Gonorrhea 116 Pacific Northwest EPC 

Study, year Condition 
Screening 
test(s) Sex 

Definition of a 
positive 
screening exam 

Reference 
standard(s) 

Country 
Setting 
Prevalence 

Population 
Characteristics 

Eligibility 
Criteria 

Sample size 
Proportion 
with 
condition 

Proportion 
unexaminable 
by screening 
test 

Schachter et al ., 
200376* 

Chlamydia 
trachomatis 

Amplicor 
Site: FCU 

Female Agreement 
between positive 
results with 
vaginal swab and 
cervical swab or 
FCU 

Culture U.S. and 
Canada 
Family 
planning, 
obstetrics/ 
gynecology, 
and STI 
clinics 
CT 
prevalence 
across sites: 
5.4 to 10.2% 
by culture 

Age (range): 16 
to 25 years 
100% female 
Race: NR 

Females Age 
16 to 25  
Excluded 
antibiotics 
within 30 days 
Excluded 
symptoms or 
partner with 
symptoms 

577 
Proportion 
with CT by 
culture of 1 
specimen: 
13.0% 

Not reported 

Schachter et al ., 
200376* 

Chlamydia 
trachomatis 

Amplicor 
Site: cervix 

Female Agreement 
between positive 
results with 
vaginal swab and 
cervical swab or 
FCU 

Culture U.S. and 
Canada 
Family 
planning, 
obstetrics/ 
gynecology, 
and STI 
clinics 
CT 
prevalence 
across sites: 
5.4 to 10.2% 
by culture 

Age (range): 16 
to 25 years 
100% female 
Race: NR 

Females Age 
16 to 25  
Excluded 
antibiotics 
within 30 days 
Excluded 
symptoms or 
partner with 
symptoms 

600 
Proportion 
with CT by 
culture of 1 
specimen: 
12.5% 

Not reported 



Appendix B Table 7. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Characteristics 

Screening for Chlamydia and Gonorrhea 117 Pacific Northwest EPC 

Study, year Condition 
Screening 
test(s) Sex 

Definition of a 
positive 
screening exam 

Reference 
standard(s) 

Country 
Setting 
Prevalence 

Population 
Characteristics 

Eligibility 
Criteria 

Sample size 
Proportion 
with 
condition 

Proportion 
unexaminable 
by screening 
test 

Schachter et al ., 
200376* 

Chlamydia 
trachomatis 

Amplicor 
Site: clinician- 
collected 
vaginal 

Female Agreement 
between positive 
results with 
vaginal swab and 
cervical swab or 
FCU 

Culture U.S. and 
Canada 
Family 
planning, 
obstetrics/ 
gynecology, 
and STI 
clinics 
CT 
prevalence 
across sites: 
5.4 to 10.2% 
by culture 

Age (range): 16 
to 25 years 
100% female 
Race: NR 

Females Age 
16 to 25  
Excluded 
antibiotics 
within 30 days 
Excluded 
symptoms or 
partner with 
symptoms 

579 
Proportion 
with CT by 
culture of 1 
specimen: 
13.0% 

Not reported 

Schachter et al ., 
200376* 

Chlamydia 
trachomatis 

Amplicor Site: 
self- collected 
vaginal 

Female Agreement 
between positive 
results with 
vaginal swab and 
cervical swab or 
FCU 

Culture U.S. and 
Canada 
Family 
planning, 
obstetrics/ 
gynecology, 
and STI 
clinics 
CT 
prevalence 
across sites: 
5.4 to 10.2% 
by culture 

Age (range): 16 
to 25 years 
100% female 
Race: NR 

Females Age 
16 to 25  
Excluded 
antibiotics 
within 30 days 
Excluded 
symptoms or 
partner with 
symptoms 

568 
Proportion 
with CT by 
culture of 1 
specimen: 
13.2% 

Not reported 



Appendix B Table 7. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Characteristics 

Screening for Chlamydia and Gonorrhea 118 Pacific Northwest EPC 

Study, year Condition 
Screening 
test(s) Sex 

Definition of a 
positive 
screening exam 

Reference 
standard(s) 

Country 
Setting 
Prevalence 

Population 
Characteristics 

Eligibility 
Criteria 

Sample size 
Proportion 
with 
condition 

Proportion 
unexaminable 
by screening 
test 

Schachter et al ., 
200376* 

Chlamydia 
trachomatis 

Amplicor 
Site: urethral 
swab 

Female Agreement 
between positive 
results with 
vaginal swab and 
cervical swab or 
FCU 

Culture U.S. and 
Canada 
Family 
planning, 
obstetrics/ 
gynecology, 
and STI 
clinics 
CT 
prevalence 
across sites: 
5.4 to 10.2% 
by culture 

Age (range): 16 
to 25 years 
100% female 
Race: NR 

Females Age 
16 to 25  
Excluded 
antibiotics 
within 30 days 
Excluded 
symptoms or 
partner with 
symptoms 

602 
Proportion 
with CT by 
culture of 1 
specimen: 
12.5% 

Not reported 

Schachter et al ., 
200376* 

Chlamydia 
trachomatis 

LCx Probe 
Site: FCU 

Female Agreement 
between positive 
results with 
vaginal swab and 
cervical swab or 
FCU 

Culture U.S. and 
Canada 
Family 
planning, 
obstetrics/ 
gynecology, 
and STI 
clinics 
CT 
prevalence 
across sites: 
5.4 to 10.2% 
by culture 

Age (range): 16 
to 25 years 
100% female 
Race: NR 

Females Age 
16 to 25  
Excluded 
antibiotics 
within 30 days 
Excluded 
symptoms or 
partner with 
symptoms 

499 
Proportion 
with CT by 
culture of 1 
specimen: 
9.6% 

Not reported 



Appendix B Table 7. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Characteristics 

Screening for Chlamydia and Gonorrhea 119 Pacific Northwest EPC 

Study, year Condition 
Screening 
test(s) Sex 

Definition of a 
positive 
screening exam 

Reference 
standard(s) 

Country 
Setting 
Prevalence 

Population 
Characteristics 

Eligibility 
Criteria 

Sample size 
Proportion 
with 
condition 

Proportion 
unexaminable 
by screening 
test 

Schachter et al ., 
200376* 

Chlamydia 
trachomatis 

LCx Probe 
Site: cervix 

Female Agreement 
between positive 
results with 
vaginal swab and 
cervical swab or 
FCU 

Culture U.S. and 
Canada 
Family 
planning, 
obstetrics/ 
gynecology, 
and STI 
clinics 
CT 
prevalence 
across sites: 
5.4 to 10.2% 
by culture 

Age (range): 16 
to 25 years 
100% female 
Race: NR 

Females Age 
16 to 25  
Excluded 
antibiotics 
within 30 days 
Excluded 
symptoms or 
partner with 
symptoms 

498 
Proportion 
with CT by 
culture of 1 
specimen: 
9.6% 

Not reported 

Schachter et al ., 
200376* 

Chlamydia 
trachomatis 

LCx Probe 
Site: clinician- 
collected 
vaginal 

Female Agreement 
between positive 
results with 
vaginal swab and 
cervical swab or 
FCU 

Culture U.S. and 
Canada 
Family 
planning, 
obstetrics/ 
gynecology, 
and STI 
clinics 
CT 
prevalence 
across sites: 
5.4 to 10.2% 
by culture 

Age (range): 16 
to 25 years 
100% female 
Race: NR 

Females Age 
16 to 25  
Excluded 
antibiotics 
within 30 days 
Excluded 
symptoms or 
partner with 
symptoms 

497 
Proportion 
with CT by 
culture of 1 
specimen: 
9.7% 

Not reported 



Appendix B Table 7. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Characteristics 

Screening for Chlamydia and Gonorrhea 120 Pacific Northwest EPC 

Study, year Condition 
Screening 
test(s) Sex 

Definition of a 
positive 
screening exam 

Reference 
standard(s) 

Country 
Setting 
Prevalence 

Population 
Characteristics 

Eligibility 
Criteria 

Sample size 
Proportion 
with 
condition 

Proportion 
unexaminable 
by screening 
test 

Schachter et al ., 
200376* 

Chlamydia 
trachomatis 

LCx Probe 
Site: self- 
collected 
vaginal 

Female Agreement 
between positive 
results with 
vaginal swab and 
cervical swab or 
FCU 

Culture U.S. and 
Canada 
Family 
planning, 
obstetrics/ 
gynecology, 
and STI 
clinics 
CT 
prevalence 
across sites: 
5.4 to 10.2% 
by culture 

Age (range): 16 
to 25 years 
100% female 
Race: NR 

Females Age 
16 to 25  
Excluded 
antibiotics 
within 30 days 
Excluded 
symptoms or 
partner with 
symptoms 

500 
Proportion 
with CT by 
culture of 1 
specimen: 
9.6% 

Not reported 

Schachter et al ., 
200376* 

Chlamydia 
trachomatis 

LCx Probe 
Site: urethral 
swab 

Female Agreement 
between positive 
results with 
vaginal swab and 
cervical swab or 
FCU 

Culture U.S. and 
Canada 
Family 
planning, 
obstetrics/ 
gynecology, 
and STI 
clinics 
CT 
prevalence 
across sites: 
5.4 to 10.2% 
by culture 

Age (range): 16 
to 25 years 
100% female 
Race: NR 

Females Age 
16 to 25  
Excluded 
antibiotics 
within 30 days 
Excluded 
symptoms or 
partner with 
symptoms 

500 
Proportion 
with CT by 
culture of 1 
specimen: 
9.6% 

Not reported 

Schoeman et al ., 
201277* 

Chlamydia 
trachomatis 

AC2 
Site: 
endocervix 

Female Positive result 
from one NAAT 
confirmed by 
second NAAT 

Aptima CT United 
Kingdom 
Sexual 
health clinic 
Prevalence: 
NR 

Age (mean): 25 
years 
100% female 
Ethnicity: 80% 
white, 9% black, 
7% mixed, 4% 
other 

Females ≥16 
years  
Excluded if 
used 
antibiotics in 
the preceding 
28 days 

3974 
enrolled 1347 
asymptomati 
c 
10.3% of 
enrolled with 
CT 

0.7% 



Appendix B Table 7. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Characteristics 

Screening for Chlamydia and Gonorrhea 121 Pacific Northwest EPC 

Study, year Condition 
Screening 
test(s) Sex 

Definition of a 
positive 
screening exam 

Reference 
standard(s) 

Country 
Setting 
Prevalence 

Population 
Characteristics 

Eligibility 
Criteria 

Sample size 
Proportion 
with 
condition 

Proportion 
unexaminable 
by screening 
test 

Schoeman et al ., 
201277* 

Chlamydia 
trachomatis 

AC2 
Site: self- 
collected 
vaginal 

Female Positive result 
from one NAAT 
confirmed by 
second NAAT 

Aptima CT United 
Kingdom 
Sexual 
health clinic 
Prevalence: 
NR 

Age (mean): 25 
years 
100% female 
Ethnicity: 80% 
white, 9% black, 
7% mixed, 4% 
other 

Females ≥16 
years  
Excluded if 
used 
antibiotics in 
the preceding 
28 days 

3974 
enrolled 
10.3% with 
CT 

0.7% 

Shrier et al ., 
200479* 

Chlamydia 
trachomatis 

Amplicor 
Site: 
endocervix 

Female 1 positive culture 
or 2 positive 
nonculture tests 
or 1 positive 
nonculture test 
confirmed by 
nested PCR 

Culture 
Amplicor 
Abbot LCx 
assay 

United 
States; 
University 
medical 
center and 
children's 
hospital; 
21.6% 
positive for 
CT at any 
site 

Age (mean): 19 
years 
100% female 
22% history of 
CT Median time 
since previous 
CT infection: 
539 
days (range: 43 
to 2738) 
8% with history 
of other STI 

Females aged 
16 to 25 years 
Excluded if 
symptoms 
Excluded if 
treated for CT 
in previous 6 
weeks 
Excluded if 
sexual contact 
with a partner 
diagnosed 
with an STI 

139 eligible 
126 
analyzed 
21.6% CT 
2% NG or 
trichomonias 
is (1 
participant 
had CT and 
NG) 

1 participant 
excluded 
because no 
samples were 
collected by 
physician 

Shrier et al ., 
200479* 

Chlamydia 
trachomatis 

Amplicor 
Site: FCU 

Female 1 positive culture 
or 2 positive 
nonculture tests 
or 1 positive 
nonculture test 
confirmed by 
nested PCR 

Culture 
Amplicor 
Abbot LCx 
assay 

United 
States; 
University 
medical 
center and 
children's 
hospital; 
21.6% 
positive for 
CT at any 
site 

Age (mean): 19 
years 
100% female 
22% history of 
CT Median time 
since previous 
CT infection: 
539 
days (range: 43 
to 2738) 
8% with history 
of other STI 

Females aged 
16 to 25 years 
Excluded if 
symptoms 
Excluded if 
treated for CT 
in previous 6 
weeks 
Excluded if 
sexual contact 
with a partner 
diagnosed 
with an STI 

139 eligible 
126 
analyzed 
21.6% CT 
2% NG or 
trichomonias 
is (1 
participant 
had CT and 
NG) 

1 participant 
excluded 
because no 
samples were 
collected by 
physician 



Appendix B Table 7. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Characteristics 

Screening for Chlamydia and Gonorrhea 122 Pacific Northwest EPC 

Study, year Condition 
Screening 
test(s) Sex 

Definition of a 
positive 
screening exam 

Reference 
standard(s) 

Country 
Setting 
Prevalence 

Population 
Characteristics 

Eligibility 
Criteria 

Sample size 
Proportion 
with 
condition 

Proportion 
unexaminable 
by screening 
test 

Shrier et al ., 
200479* 

Chlamydia 
trachomatis 

Amplicor 
Site: clinician- 
collected 
vaginal 

Female 1 positive culture 
or 2 positive 
nonculture tests 
or 1 positive 
nonculture test 
confirmed by 
nested PCR 

Culture 
Amplicor 
Abbot LCx 
assay 

United 
States; 
University 
medical 
center and 
children's 
hospital; 
21.6% 
positive for 
CT at any 
site 

Age (mean): 19 
years 
100% female 
22% history of 
CT Median time 
since previous 
CT infection: 
539 
days (range: 43 
to 2738) 
8% with history 
of other STI 

Females aged 
16 to 25 years 
Excluded if 
symptoms 
Excluded if 
treated for CT 
in previous 6 
weeks 
Excluded if 
sexual contact 
with a partner 
diagnosed 

ith  STI 

139 eligible 
126 
analyzed 
21.6% CT 
2% NG or 
trichomonias 
is (1 
participant 
had CT and 
NG) 

1 participant 
excluded 
because no 
samples were 
collected by 
physician 

Shrier et al ., 
200479* 

Chlamydia 
trachomatis 

Amplicor Site: 
self- collected 
vaginal 

Female 1 positive culture 
or 2 positive 
nonculture tests 
or 1 positive 
nonculture test 
confirmed by 
nested PCR 

Culture 
Amplicor 
Abbot LCx 
assay 

United 
States; 
University 
medical 
center and 
children's 
hospital; 
21.6% 
positive for 
CT at any 
site 

Age (mean): 19 
years 
100% female 
22% history of 
CT Median time 
since previous 
CT infection: 
539 
days (range: 43 
to 2738) 
8% with history 
of other STI 

Females aged 
16 to 25 years 
Excluded if 
symptoms 
Excluded if 
treated for CT 
in previous 6 
weeks 
Excluded if 
sexual contact 
with a partner 
diagnosed 

ith  STI 

139 eligible 
126 
analyzed 
21.6% CT 
2% NG or 
trichomonias 
is (1 
participant 
had CT and 
NG) 

1 participant 
excluded 
because no 
samples were 
collected by 
physician 

Skidmore et al., 
200872 

Chlamydia 
trachomatis 

Cobas 
Taqman 48 
CT 
Site: ulvo- 
vaginal swab 
(self- 
collected) 

Female Not reported. Cobas 
Taqman 48 
CT 
Site: 
endocervical 
swab 

United 
Kingdom 
Genitourinary 
medicine 
clinic 
Prevalence: 
93% 

Age: 18-24m 
mean not 
reported 100% 
female Race: 
not reported 

Females age 
18-24 years 
Additional 
criteria not 
reported 

267 
enrolled 9.3% 
with CT 

Not reported 



Appendix B Table 7. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Characteristics 

Screening for Chlamydia and Gonorrhea 123 Pacific Northwest EPC 

Study, year Condition 
Screening 
test(s) Sex 

Definition of a 
positive 
screening exam 

Reference 
standard(s) 

Country 
Setting 
Prevalence 

Population 
Characteristics 

Eligibility 
Criteria 

Sample size 
Proportion 
with 
condition 

Proportion 
unexaminable 
by screening 
test 

Berry et al ., 
201761 

Chlamydia 
trachomatis 

BD Viper 
XTR Site: 
Meatal swab 
(self- 
collected) 

Male Agreement 
between both 
collection 
methods, or 
samples 
confirmed by 
Real-time CT/NG 
assay or positive 
GC culture 

BC Viper 
XTR Site: 
Urine sample 

United 
Kingdom 
Sexual 
health clinic 
Prevalence: 
10.5% 

Age: NR 
Sex: 100% male 
Race: NR 

Men attending 
sexual health 
clinic for 
sexual health 
screening. 
Additional 
criteria NR. 

1728 
screened, 
1517 
analyzed 
10.5% 

12.20% 

Berry et al ., 
201761 

Chlamydia 
trachomatis 

BD Viper 
XTR Site: 
Urine sample 

Male Agreement 
between both 
collection 
methods, or 
samples 
confirmed by 
Real-time CT/NG 
assay or positive 
GC culture 

BC Viper 
XTR Site: 
Meatal swab 

United 
Kingdom 
Sexual 
health clinic 
Prevalence: 
10.5% 

Age: NR 
Sex: 100% male 
Race: NR 

Men attending 
sexual health 
clinic for 
sexual health 
screening. 
Additional 
criteria NR. 

1728 
screened, 
1517 
analyzed 
10.5% 

12.20% 



Appendix B Table 7. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Characteristics 

Screening for Chlamydia and Gonorrhea 124 Pacific Northwest EPC 

Study, year Condition 
Screening 
test(s) Sex 

Definition of a 
positive 
screening exam 

Reference 
standard(s) 

Country 
Setting 
Prevalence 

Population 
Characteristics 

Eligibility 
Criteria 

Sample size 
Proportion 
with 
condition 

Proportion 
unexaminable 
by screening 
test 

Nye et al ., 201971 Chlamydia 
trachomatis 

Cobas 
CT/NG 2.0 
Site: Male 
urine 

Male Two confirmatory 
NAATs from 
urethral and/or 
urine specimens 

Aptima 
Combo 2 
Assay 
BD ProbeTec 
CTQ/GCQ 
Site: Urine 
and/or 
urethral swab 

USA 
Settings: 
39% family 
planning 
clinics, 22% 
obstetrics/ 
gyneacology, 
38% STI 
clinics 
(includes 
symptomatic 
patients) 

Age, mean: 29 
Female: 88% 
Race: Black: 
45% 
White: 46.4% 
(includes 
symptomatic 
patients) 

VENUS and 
VENUS II 
enrollment: 
≥14 years old 
Eligible for 
screening per 
clinical site's 
standard 
practice 
Excluded use 
of Replens  
vaginal 
lubricant within 
3 days 
Excluded 
antimicrobial 
use in past 21 
days for GC or 
CT 
 
VENUS II only: 
Asymptomatic 
women only 

460 
Prevalence: 
11.3% 

31/6045 
(0.04%), not 
reported for 
asymptomatic 
population 

Sultan et al., 
201673 

Chlamydia 
trachomatis 

AC2 
Site: pooled 
sample of 
pharyngeal, 
urine/urethral, 
and rectal 
specimens 

Male Positive test, 
confirmed with 
Aptima single- 
analyte assay 

Standard of 
care testing 
at each 
anatomical 
site 

United 
Kingdom 
Sexual 
health clinic 
Prevalence: 
16% 
(includes 
symptomatic 
patients) 

Age: <35: 43% 
35-45 years: 
37% 
>45 years: 20% 
100% male 
Sexual risk 
practices: men 
who have sex 
with men 

Males ≥18 
years 
Men who have 
sex with men 
Excluded if 
received 
antibiotics in 
previous 4 
weeks 

1064 
enrolled 771 
asymptomati 
c 
16% of full 
sample with 
CT 

Not reported 



Appendix B Table 7. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Characteristics 

Screening for Chlamydia and Gonorrhea 125 Pacific Northwest EPC 

Study, year Condition 
Screening 
test(s) Sex 

Definition of a 
positive 
screening exam 

Reference 
standard(s) 

Country 
Setting 
Prevalence 

Population 
Characteristics 

Eligibility 
Criteria 

Sample size 
Proportion 
with 
condition 

Proportion 
unexaminable 
by screening 
test 

Fang et al ., 
200865 

Neisseria 
gonorrhoeae 

BDProbeTec 
ET NAAT 
Site: vaginal 
swab (self- 
collected) 

Female Positive result 
from at least two 
of the collection 
sites (urine, self- 
collected vaginal 
swab, clinician- 
collected 
endocervical 
swab) 

Sites: 
endocervical 
(clinician- 
collected) 
and urine 
sample 

USA 
Adolescent 
clinic 
Prevalence: 
11.7% 

Age, median: 16 
years 
Sex: 100% 
female 
Race: Black: 
96% 
Symptomatic: 
not reported 

Age 12-18 
Sexually active 

133 
11.7% 

Not reported 

Fang et al ., 
200865 

Neisseria 
gonorrhoeae 

BDProbeTec 
ET NAAT 
Site: 
endocervical 
swab 
(clinician- 
collected) 

Female Positive result 
from at least two 
of the collection 
sites (urine, self- 
collected vaginal 
swab, clinician- 
collected 
endocervical 
swab) 

Sites: vaginal 
swab (self- 
collected) 
and urine 
sample 

USA 
Adolescent 
clinic 
Prevalence: 
11.7% 

Age, median: 16 
years 
Sex: 100% 
female 
Race: Black: 
96% 
Symptomatic: 
not reported 

Age 12-18 
Sexually active 

133 
11.7% 

Not reported 



Appendix B Table 7. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Characteristics 

Screening for Chlamydia and Gonorrhea 126 Pacific Northwest EPC 

Study, year Condition 
Screening 
test(s) Sex 

Definition of a 
positive 
screening exam 

Reference 
standard(s) 

Country 
Setting 
Prevalence 

Population 
Characteristics 

Eligibility 
Criteria 

Sample size 
Proportion 
with 
condition 

Proportion 
unexaminable 
by screening 
test 

Nye et al ., 201971 Neisseria 
gonorrhoeae 

Cobas 
CT/NG 2.0 
Site: 
endocervical 
swab 

Female Two confirmatory 
NAATs from 
endocervical 
and/or urine 
specimens 

Aptima 
Combo 2 
Assay 
BD ProbeTec 
CTQ/GCQ 
Site: Urine 
and/or 
endocervical 

USA 
Settings: 
39% family 
planning 
clinics, 22% 
obstetrics/ 
gyneacology, 
38% STI 
clinics 
(includes 
symptomatic 
patients) 

Age, mean: 29 
Female: 88% 
Race: Black: 
45% 
White: 46.4% 
(includes 
symptomatic 
patients) 

VENUS and 
VENUS II 
enrollment: 
≥14 years old 
Eligible for 
screening per 
clinical site's 
standard 
practice 
Excluded use 
of Replens  
vaginal 
lubricant within 
3 days 
Excluded 
antimicrobial 
use in past 21 
days for GC or 
CT 
 
VENUS II only: 
Asymptomatic 
women only 

3174 
Prevalence: 
1.5% 

31/6045 
(0.04%), not 
reported for 
asymptomatic 
population 



Appendix B Table 7. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Characteristics 

Screening for Chlamydia and Gonorrhea 127 Pacific Northwest EPC 

Study, year Condition 
Screening 
test(s) Sex 

Definition of a 
positive 
screening exam 

Reference 
standard(s) 

Country 
Setting 
Prevalence 

Population 
Characteristics 

Eligibility 
Criteria 

Sample size 
Proportion 
with 
condition 

Proportion 
unexaminable 
by screening 
test 

Nye et al ., 201971 Neisseria 
gonorrhoeae 

Cobas 
CT/NG 2.0 
Site: Female 
urine 

Female Two confirmatory 
NAATs from 
endocervical 
and/or urine 
specimens 

Aptima 
Combo 2 
Assay 
BD ProbeTec 
CTQ/GCQ 
Site: Urine 
and/or 
endocervical 

USA 
Settings: 
39% family 
planning 
clinics, 22% 
obstetrics/ 
gyneacology, 
38% STI 
clinics 
(includes 
symptomatic 
patients) 

Age, mean: 29 
Female: 88% 
Race: Black: 
45% 
White: 46.4% 
(includes 
symptomatic 
patients) 

VENUS and 
VENUS II 
enrollment: 
≥14 years old 
Eligible for 
screening per 
clinical site's 
standard 
practice 
Excluded use 
of Replens  
vaginal 
lubricant within 
3 days 
Excluded 
antimicrobial 
use in past 21 
days for GC or 
CT 
 
VENUS II only: 
Asymptomatic 
women only 

3190 
Prevalence: 
1.5% 

31/6045 
(0.04%), not 
reported for 
asymptomatic 
population 



Appendix B Table 7. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Characteristics 

Screening for Chlamydia and Gonorrhea 128 Pacific Northwest EPC 

Study, year Condition 
Screening 
test(s) Sex 

Definition of a 
positive 
screening exam 

Reference 
standard(s) 

Country 
Setting 
Prevalence 

Population 
Characteristics 

Eligibility 
Criteria 

Sample size 
Proportion 
with 
condition 

Proportion 
unexaminable 
by screening 
test 

Nye et al ., 201971 Neisseria 
gonorrhoeae 

Cobas 
CT/NG 2.0 
Site: clinician- 
collected 
vaginal swab 

Female Two confirmatory 
NAATs from 
endocervical 
and/or urine 
specimens 

Aptima 
Combo 2 
Assay 
BD ProbeTec 
CTQ/GCQ 
Site: Urine 
and/or 
endocervical 

USA 
Settings: 
39% family 
planning 
clinics, 22% 
obstetrics/ 
gyneacology, 
38% STI 
clinics 
(includes 
symptomatic 
patients) 

Age, mean: 29 
Female: 88% 
Race: Black: 
45% 
White: 46.4% 
(includes 
symptomatic 
patients) 

VENUS and 
VENUS II 
enrollment: 
≥14 years old 
Eligible for 
screening per 
clinical site's 
standard 
practice 
Excluded use 
of Replens  
vaginal 
lubricant within 
3 days 
Excluded 
antimicrobial 
use in past 21 
days for GC or 
CT 
 
VENUS II only: 
Asymptomatic 
women only 

2240 
Prevalence: 
1.7% 

31/6045 
(0.04%), not 
reported for 
asymptomatic 
population 



Appendix B Table 7. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Characteristics 

Screening for Chlamydia and Gonorrhea 129 Pacific Northwest EPC 

Study, year Condition 
Screening 
test(s) Sex 

Definition of a 
positive 
screening exam 

Reference 
standard(s) 

Country 
Setting 
Prevalence 

Population 
Characteristics 

Eligibility 
Criteria 

Sample size 
Proportion 
with 
condition 

Proportion 
unexaminable 
by screening 
test 

Nye et al ., 201971 Neisseria 
gonorrhoeae 

Cobas 
CT/NG 2.0 
Site: self- 
collected 
vaginal swab 

Female Two confirmatory 
NAATs from 
endocervical 
and/or urine 
specimens 

Aptima 
Combo 2 
Assay 
BD ProbeTec 
CTQ/GCQ 
Site: Urine 
and/or 
endocervical 

USA 
Settings: 
39% family 
planning 
clinics, 22% 
obstetrics/ 
gyneacology, 
38% STI 
clinics 
(includes 
symptomatic 
patients) 

Age, mean: 29 
Female: 88% 
Race: Black: 
45% 
White: 46.4% 
(includes 
symptomatic 
patients) 

VENUS and 
VENUS II 
enrollment: 
≥14 years old 
Eligible for 
screening per 
clinical site's 
standard 
practice 
Excluded use 
of Replens  
vaginal 
lubricant within 
3 days 
Excluded 
antimicrobial 
use in past 21 
days for GC or 
CT 
 
VENUS II only: 
Asymptomatic 
women only 

996 
Prevalence: 
0.9% 

31/6045 
(0.04%), not 
reported for 
asymptomatic 
population 

Stewart et al ., 
201280* 

Neisseria 
gonorrhoeae 

AC2 
Site: self- 
collected 
vaginal 

Female Positive culture 
with biochemical 
confirmation or 
positive result 
from one NAAT 
confirmed by 
second NAAT 

Culture 
Aptima GC 

United 
Kingdom 
Sexual 
health clinic 
Prevalence: 
NR 

Age (mean): 25 
years 
100% female 
Ethnicity: 80% 
white, 9% black, 
7% mixed, 4% 
other 

Women ≥16 
years 
Excluded if 
used 
antibiotics in 
the preceding 
28 days 

3973 
enrolled 2.5% 
with NG 

0.8% 



Appendix B Table 7. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Characteristics 

Screening for Chlamydia and Gonorrhea 130 Pacific Northwest EPC 

Study, year Condition 
Screening 
test(s) Sex 

Definition of a 
positive 
screening exam 

Reference 
standard(s) 

Country 
Setting 
Prevalence 

Population 
Characteristics 

Eligibility 
Criteria 

Sample size 
Proportion 
with 
condition 

Proportion 
unexaminable 
by screening 
test 

Stewart et al ., 
201280* 

Neisseria 
gonorrhoeae 

AC2 
Site: 
endocervical 

Female Positive culture 
with biochemical 
confirmation or 
positive result 
from one NAAT 
confirmed by 
second NAAT 

Culture 
Aptima GC 

United 
Kingdom 
Sexual 
health clinic 
Prevalence: 
NR 

Age (mean): 25 
years 
100% female 
Ethnicity: 80% 
white, 9% black, 
7% mixed, 4% 
other 

Women ≥16 
years 
Excluded if 
used 
antibiotics in 
the preceding 
28 days 

3973 
enrolled 2.5% 
with NG 

0.8% 

Berry et al., 
201761 

Neisseria 
gonorrhoeae 

BD Viper 
XTR Site: 
Meatal swab 
(self- 
collected) 

Male Agreement 
between both 
collection 
methods, or 
samples 
confirmed by 
Real-time CT/NG 
assay or positive 
GC culture 

BC Viper 
XTR Site: 
Urine sample 

United 
Kingdom 
Sexual 
health clinic 
Prevalence: 
4.2% 

Age: NR 
Sex: 100% male 
Race: NR 

Men attending 
sexual health 
clinic for 
sexual health 
screening. 
Additional 
criteria NR. 

1728 
screened, 
1517 
analyzed 
4.2% 

12.20% 

Berry et al ., 
201761 

Neisseria 
gonorrhoeae 

BD Viper 
XTR Site: 
Urine sample 

Male Agreement 
between both 
collection 
methods, or 
samples 
confirmed by 
Real-time CT/NG 
assay or positive 
GC culture 

BC Viper 
XTR Site: 
Meatal swab 

United 
Kingdom 
Sexual 
health clinic 
Prevalence: 
4.2% 

Age: NR 
Sex: 100% male 
Race: NR 

Men attending 
sexual health 
clinic for 
sexual health 
screening. 
Additional 
criteria NR. 

1728 
screened, 
1517 
analyzed 
4.2% 

12.20% 



Appendix B Table 7. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Characteristics 

Screening for Chlamydia and Gonorrhea 131 Pacific Northwest EPC 

Study, year Condition 
Screening 
test(s) Sex 

Definition of a 
positive 
screening exam 

Reference 
standard(s) 

Country 
Setting 
Prevalence 

Population 
Characteristics 

Eligibility 
Criteria 

Sample size 
Proportion 
with 
condition 

Proportion 
unexaminable 
by screening 
test 

Nye et al., 201971 Neisseria 
gonorrhoeae 

Cobas 
CT/NG 2.0 
Site: Male 
urine 

Male Two confirmatory 
NAATs from 
endocervical 
and/or urine 
specimens 

Aptima 
Combo 2 
Assay 
BD ProbeTec 
CTQ/GCQ 
Site: Urine 
and/or 
urethral swab 

USA 
Settings: 
39% family 
planning 
clinics, 22% 
obstetrics/ 
gyneacology, 
38% STI 
clinics 
(includes 
symptomatic 
patients) 

Age, mean: 29 
Female: 88% 
Race: Black: 
45% 
White: 46.4% 
(includes 
symptomatic 
patients) 

VENUS and 
VENUS II 
enrollment: 
≥14 years old 
Eligible for 
screening per 
clinical site's 
standard 
practice 
Excluded use 
of Replens  
vaginal 
lubricant within 
3 days 
Excluded 
antimicrobial 
use in past 21 
days for GC or 
CT 
 
VENUS II only: 
Asymptomatic 
women only 

460 
Prevalence: 
1.5% 

31/6045 
(0.04%), not 
reported for 
asymptomatic 
population 

Sultan et al ., 
201673 

Neisseria 
gonorrhoeae 

AC2 
Site: pooled 
sample of 
pharyngeal, 
urine/urethral, 
and rectal 
specimens 

Male Positive test, 
confirmed with 
Aptima single- 
analyte assay 

Standard of 
care testing 
at each 
anatomical 
site 

United 
Kingdom 
Sexual 
health clinic 
Prevalence: 
27% 
(includes 
symptomatic 
patients) 

Age: <35: 43% 
35-45 years: 
37% 
>45 years: 20% 
100% male 
Sexual risk 
practices: men 
who have sex 
with men 

Males ≥18 
years 
Men who have 
sex with men 
Excluded if 
received 
antibiotics in 
previous 4 
weeks 

1064 
enrolled 771 
asymptomati 
c 
27% of full 
sample with 
NG 

Not reported 

Abbreviations: AC2 = Aptima Combo 2; CT = Chlamydia trachomatis; FCU = first-catch urines; GC = Neisseria gonorrhoeae; LCx = ligase chain reaction; NAATs = nucleic acid 
amplification tests; NG = Neisseria gonorrhoeae; NR = not reported; STI = sexually transmitted infection. 
*Study included in prior USPSTF review.



Appendix B Table 8. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Outcomes Part 1 

Screening for Chlamydia and Gonorrhea 132 Pacific Northwest EPC 

Study, year Condition 
Screening 

test(s) Sex 

Number of 
indeterminate 

results 

Proportion 
who 

underwent 
reference 
standard 

and 
included in 

analysis 
True 

positives 
False 

positives 
False 

negatives 
True 

negatives 
Sensitivity 
(95% CI) 

Specificity 
(95% CI) 

Fang et al ., 
200865 

Chlamydia 
trachomatis 

BDProbeTec 
ET NAAT 
Site: vaginal 
swab (self- 
collected) 

Female 5.5% 
(indeterminate 
results were 
included in 
calculations of 
sensitivity) 

100% 108 5 2 919 98.2 
(93.59- 
99.78) 

99.46 
(98.74- 
99.82) 

Fang et al., 
200865 

Chlamydia 
trachomatis 

BDProbeTec 
ET NAAT 
Site: urine 
sample 

Female 3.90% 100% 99 5 12 926 89.2 
(81.88- 
94.29) 

99.46 
(98.75- 
99.82) 

Fang et al., 
200865 

Chlamydia 
trachomatis 

BDProbeTec 
ET NAAT 
Site: 
endocervical 
swab (clinician- 
collected) 

Female 0.40% 100% 100 4 11 961 90.1 
(82.92- 
94.95) 

99.6 
(98.94- 
99.89) 

Fang et al., 
200865 

Chlamydia 
trachomatis 

BDProbeTec 
ET NAAT 
Site: urine 
sample 

Female 6.00% 100% 39 1 4 996 90.70 
(77.86- 
97.1) 

99.9 
(99.44- 
100) 

Nye et al ., 
201971 

Chlamydia 
trachomatis 

Cobas CT/NG 
2.0 
Site: 
endocervical 
swab 

Female Unclear Unclear 174* 6* 13* 2981* 93.0 
(88.5 to 
95.5) 

99.8 
(99.6 to 
99.9) 

Nye et al ., 
201971 

Chlamydia 
trachomatis 

Cobas CT/NG 
2.0 
Site: Female 
urine 

Female Unclear Unclear 186 9 14 2981 93.1 
(88.7 to 
95.8) 

99.7 
(99.4 to 
99.8) 

Nye et al ., 
201971 

Chlamydia 
trachomatis 

Cobas CT/NG 
2.0 
Site: clinician- 

Female Unclear Unclear 140 6 3 2092 97.9 (94 
to 99.3) 

99.7 
(99.4 to 
99.9) 



Appendix B Table 8. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Outcomes Part 1 

Screening for Chlamydia and Gonorrhea 133 Pacific Northwest EPC 

Study, year Condition 
Screening 

test(s) Sex 

Number of 
indeterminate 

results 

Proportion 
who 

underwent 
reference 
standard 

and 
included in 

analysis 
True 

positives 
False 

positives 
False 

negatives 
True 

negatives 
Sensitivity 
(95% CI) 

Specificity 
(95% CI) 

collected 
vaginal swab 

Nye et al ., 
201971 

Chlamydia 
trachomatis 

Cobas CT/NG 
2.0 
Site: self- 
collected 
vaginal swab 

Female Unclear Unclear 47 6 2 941 96.0 
(86.5 to 
98.9) 

99.4 
(98.6 to 
99.7) 

Schachter et 
al., 200376 

Chlamydia 
trachomatis 

Amplified CT 
Assay 
Site: FCU 

Female Not reported Unclear 86* 6* 33* 1262* 72.27 
(63.32- 
80.08) 

99.53 
(98.97- 
99.83) 

Schachter et 
al., 200376 

Chlamydia 
trachomatis 

Amplified CT 
Assay 
Site: cervix 

Female Not reported Unclear 106 9 13 1280 89.1% 
(82.04- 
94.05) 

99.3% 
(98.68- 
99.68) 

Schachter et 
al., 200376 

Chlamydia 
trachomatis 

Amplified CT 
Assay 
Site: clinician- 
collected 
vaginal 

Female Not reported Unclear 107 8 12 1281 89.9 
(83.05- 
94.68) 

99.4 
(98.78- 
99.73) 

Schachter et 
al., 200376 

Chlamydia 
trachomatis 

Amplified CT 
Assay 
Site: self- 
collected 
vaginal 

Female Not reported Unclear 111 5 8 1284 93.3 
(87.18- 
97.05) 

99.6 
(99.10- 
99.87) 

Schachter et 
al., 200376 

Chlamydia 
trachomatis 

Amplified CT 
Assay 
Site: urethral 
swab 

Female Not reported Unclear 105 9 14 1279 88.1 
(81.05- 
93.42) 

99.3 
(98.68- 
99.68) 

Schachter et 
al., 200376 

Chlamydia 
trachomatis 

Amplicor 
Site: FCU 

Female Not reported Unclear 63 5 12 497 84.0 
(73.72- 
91.45) 

99.0 
(97.69- 
99.68) 

Schachter et 
al., 200376 

Chlamydia 
trachomatis 

Amplicor 
Site: cervix 

Female Not reported Unclear 68 3 7 522 90.7 
(81.71- 

99.4 
(98.34- 



Appendix B Table 8. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Outcomes Part 1 

Screening for Chlamydia and Gonorrhea 134 Pacific Northwest EPC 

Study, year Condition 
Screening 

test(s) Sex 

Number of 
indeterminate 

results 

Proportion 
who 

underwent 
reference 
standard 

and 
included in 

analysis 
True 

positives 
False 

positives 
False 

negatives 
True 

negatives 
Sensitivity 
(95% CI) 

Specificity 
(95% CI) 

96.16) 99.88) 
Schachter et 
al., 200376 

Chlamydia 
trachomatis 

Amplicor 
Site: clinician- 
collected 
vaginal 

Female Not reported Unclear 70 6 5 498 93.3 
(85.12- 
97.80) 

98.8 
(98.38- 
99.73) 

Schachter et 
al., 200376 

Chlamydia 
trachomatis 

Amplicor 
Site: self- 
collected 
vaginal 

Female Not reported Unclear 68 5 7 488 90.7 
(81.71- 
96.16) 

98.99 
(97.65- 
99.67) 

Schachter et 
al., 200376 

Chlamydia 
trachomatis 

Amplicor 
Site: urethral 
swab 

Female Not reported Unclear 73 9 2 518 97.3 
(90.70- 
99.68) 

98.2 
(96.78- 
99.22) 

Schachter et 
al., 200376 

Chlamydia 
trachomatis 

LCx Probe 
Site: FCU 

Female Not reported Unclear 47 9 1 442 97.92 
(88.93- 
99.95) 

98 (96.25- 
99.08) 

Schachter et 
al., 200376 

Chlamydia 
trachomatis 

LCx Probe 
Site: cervix 

Female Not reported Unclear 46 1 2 449 95.8 
(85.75- 
99.49) 

99.8 
(98.77- 
99.99) 

Schachter et 
al ., 200376 

Chlamydia 
trachomatis 

LCx Probe 
Site: clinician- 
collected 
vaginal 

Female Not reported Unclear 48 1 0 448 100 (92.6 
100) 

99.8 
(98.77- 
99.99) 

Schachter et 
al., 200376 

Chlamydia 
trachomatis 

LCx Probe 
Site: self- 
collected 
vaginal 

Female Not reported Unclear 47 2 1 450 97.92 
(88.93- 
99.95) 

99.5 
(98.41- 
99.95) 

Schachter et 
al., 200376 

Chlamydia 
trachomatis 

LCx Probe 
Site: urethral 
swab 

Female Not reported Unclear 44 1 4 451 91.67 
(80.02- 
97.68) 

99.8 
(98.77- 
99.99) 

Schoeman 
et al., 
201277 

Chlamydia 
trachomatis 

AC2 
Site: 
endocervix 

Female 4 97.3% 163 0 20 2050 89.0% 
(84.0 to 
93.0) 

100% 
(99.8 to 
100.0) 
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Screening for Chlamydia and Gonorrhea 135 Pacific Northwest EPC 

Study, year Condition 
Screening 

test(s) Sex 

Number of 
indeterminate 

results 

Proportion 
who 

underwent 
reference 
standard 

and 
included in 

analysis 
True 

positives 
False 

positives 
False 

negatives 
True 

negatives 
Sensitivity 
(95% CI) 

Specificity 
(95% CI) 

Schoeman 
et al., 
201277 

Chlamydia 
trachomatis 

AC2 
Site: self- 
collected 
vaginal 

Female 4 See above 178 1 5 2049 97.0% 
(94.0 to 
99.0%) 

99.9% 
(99.7 to 
100.0%) 

Shrier et 
al., 200479 

Chlamydia 
trachomatis 

Amplicor 
Site: 
endocervix 

Female None reported; 8 
participants had 
a single-positive 
result that 
needed 
confirmation by 
nested PCR 

90.6% 
(analysis 
only 
included 
eligible 
participants 
with results 
on all 
tests) 

14 0 13 99 51.9% 
(32.0 to 
71.3%) 

100% 
(96.5 to 
100%) 

Shrier et 
al., 200479 

Chlamydia 
trachomatis 

Amplicor 
Site: FCU 

Female None reported; 8 
participants had 
a single-positive 
result that 
needed 
confirmation by 
nested PCR 

90.6% 
(analysis 
only 
included 
eligible 
participants 
with results 
on all 
tests) 

12 0 15 99 44.4% 
(26.9 to 
63.6%) 

100% 
(96.5 to 
100%) 

Shrier et 
al., 200479 

Chlamydia 
trachomatis 

Amplicor 
Site: clinician- 
collected 
vaginal 

Female None reported; 8 
participants had 
a single-positive 
result that 
needed 
confirmation by 
nested PCR 

90.6% 
(analysis 
only 
included 
eligible 
participants 
with results 
on all 
tests) 

15 0 12 99 55.6% 
(36.4 to 
73.1%) 

100% 
(96.5 to 
100%) 

Shrier et 
al., 200479 

Chlamydia 
trachomatis 

Amplicor 
Site: self- 

Female None reported; 8 
participants had 

90.6% 
(analysis 

14 1 13 98 51.9% 
(32.0 to 

99.0% 
(95.0 to 



Appendix B Table 8. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Outcomes Part 1 

Screening for Chlamydia and Gonorrhea 136 Pacific Northwest EPC 

Study, year Condition 
Screening 

test(s) Sex 

Number of 
indeterminate 

results 

Proportion 
who 

underwent 
reference 
standard 

and 
included in 

analysis 
True 

positives 
False 

positives 
False 

negatives 
True 

negatives 
Sensitivity 
(95% CI) 

Specificity 
(95% CI) 

collected 
vaginal 

a single-positive 
result that 
needed 
confirmation by 
nested PCR 

only 
included 
eligible 
participants 
with results 
on all 
tests) 

71.3%) 100%) 

Skidmore et 
al., 200872 

Chlamydia 
trachomatis 

Cobas 
Taqman 48 
CT 
Site: ulvo- 
vaginal swab 
(self- 
collected) 

Female 4.5% (12/267) 95.5% 
(255/267) 

23 0 0 232 100% 
(85.18 to 
100) 

100% 
(98.42 to 
100) 

Berry et al ., 
201761 

Chlamydia 
trachomatis 

BD Viper XTR 
Site: Meatal 
swab (self- 
collected) 

Male 0 87.80% 126 5 11 1375 91.97 
(86.09- 
95.92) 

99.64 
(99.16- 
99.88) 

Berry et al ., 
201761 

Chlamydia 
trachomatis 

BD Viper XTR 
Site: Urine 
sample 

Male 0 87.80% 137 4 0 1376 100 
(97.34- 
100) 

99.7 
(99.26- 
99.92) 

Nye et al ., 
201971 

Chlamydia 
trachomatis 

Cobas CT/NG 
2.0 
Site: Male 
urine 

Male Unclear Unclear 51 3 1 405 98.1 
(89.9 to 
99.7) 

99.3 
(97.9 to 
99.7) 

Sultan et al ., 
201673 

Chlamydia 
trachomatis 

AC2 
Site: pooled 
sample of 
pharyngeal, 
urine/urethral, 
and rectal 
specimens 

Male Not reported Not 
reported 

26 Unable 
to 
calculate 

Unable 
to 
calculate 

Unable 
to 
calculate 

88.5% 
(69.8 to 
97.6) 

Unable to 
calculate 
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Screening for Chlamydia and Gonorrhea 137 Pacific Northwest EPC 

Study, year Condition 
Screening 

test(s) Sex 

Number of 
indeterminate 

results 

Proportion 
who 

underwent 
reference 
standard 

and 
included in 

analysis 
True 

positives 
False 

positives 
False 

negatives 
True 

negatives 
Sensitivity 
(95% CI) 

Specificity 
(95% CI) 

Fang et al ., 
200865 

Neisseria 
gonorrhoeae 

BDProbeTec 
ET NAAT 
Site: vaginal 
swab (self- 
collected) 

Female 4.70% 100% 44 6 0 980 100 
(91.96- 
100) 

99.4 
(98.68- 
99.78) 

Fang et al ., 
200865 

Neisseria 
gonorrhoeae 

BDProbeTec 
ET NAAT 
Site: 
endocervical 
swab (clinician- 
collected) 

Female 0.30% 100% 42 0 2 1032 94.5 
(84.53- 
99.44) 

100 
(99.64- 
100) 

Nye et al ., 
201971 

Neisseria 
gonorrhoeae 

Cobas CT/NG 
2.0 
Site: 
endocervical 
swab 

Female Unclear Unclear 47 3 1 3123 97.9 
(88.9 to 
99.6) 

99.9 
(99.7 to 
100) 

Nye et al ., 
201971 

Neisseria 
gonorrhoeae 

Cobas CT/NG 
2.0 
Site: Female 
urine 

Female Unclear Unclear 48 13 0 3129 100 (92.6 
to 100) 

99.6 
(99.3 to 
99.8) 

Nye et al ., 
201971 

Neisseria 
gonorrhoeae 

Cobas CT/NG 
2.0 
Site: clinician- 
collected 
vaginal swab 

Female Unclear Unclear 38 7 0 2195 100 (90.6 
to 100) 

99.7 
(99.4 to 
99.9) 

Nye et al ., 
201971 

Neisseria 
gonorrhoeae 

Cobas CT/NG 
2.0 
Site: self- 
collected 
vaginal swab 

Female Unclear Unclear 9 0 0 987 100 (70.1 
to 100) 

100 (99.6 
to 100) 



Appendix B Table 8. Evidence Table: Diagnostic Accuracy of Anatomic Site-Specific Testing—Study Outcomes Part 1 

Screening for Chlamydia and Gonorrhea 138 Pacific Northwest EPC 

Study, year Condition 
Screening 

test(s) Sex 

Number of 
indeterminate 

results 

Proportion 
who 

underwent 
reference 
standard 

and 
included in 

analysis 
True 

positives 
False 

positives 
False 

negatives 
True 

negatives 
Sensitivity 
(95% CI) 

Specificity 
(95% CI) 

Stewart 
et al ., 
201280 

Neisseria 
gonorrhoeae 

AC2 
Site: self- 
collected 
vaginal 

Female None 97% 39 0 1 2194 98.0% 
(87.0 to 
100.0%) 

100.0% 
(99.8 to 
100.0%)* 

Stewart 
et al ., 
201280 

Neisseria 
gonorrhoeae 

AC2 
Site: 
endocervical 

Female None 97% 36 0 4 2194 90.0% 
(77.0 to 
96.0) 

100.00% 
(99.8 to 
100.0)* 

Berry et 
al., 
201761 

Neisseria 
gonorrhoeae 

BD Viper XTR 
Site: Meatal 
swab (self- 
collected) 

Male 0 87.80% 42 5 0 1470 100 
(91.59- 
100) 

99.7 
(99.21- 
99.89) 

Berry et 
al ., 
201761 

Neisseria 
gonorrhoeae 

BD Viper XTR 
Site: Urine 
sample 

Male 0 87.80% 39 3 3 1472 92.9 
(80.52- 
98.50) 

99.8 
(99.41- 
99.96) 

Nye et al., 
201971 

Neisseria 
gonorrhoeae 

Cobas CT/NG 
2.0 
Site: Male 
urine 

Male Unclear Unclear 7 3 0 450 100 (64.6 
to 100) 

99.3 
(98.1 to 
99.8) 

Sultan et 
al., 
201673 

Neisseria 
gonorrhoeae 

AC2 
Site: pooled 
sample of 
pharyngeal, 
urine/urethral, 
and rectal 
specimens 

Male Not reported Not 
reported 

49 Unable to 
calculate 

Unable to 
calculate 

Unable to 
calculate 

81.6% 
(68.0 to 
91.2) 

Unable to 
calculate 

Abbreviations: AC2 = Aptima Combo 2; CT = Chlamydia trachomatis; FCU = first- catch urines; GC = Neisseria gonorrhoeae; LCx = ligase chain reaction; NAATs = nucleic 
acid amplification tests; NG = Neisseria gonorrhoeae; NR = not reported; STI = sexually transmitted infection.  



Appendix B Table 9. Evidence Table: Diagnostic Accuracy Studies of Anatomic Site-Specific Testing—Study Outcomes, Part 2 

Screening for Chlamydia and Gonorrhea 139 Pacific Northwest EPC 

Study, year Condition 
Screening 

test(s) Sex 

Positive 
likelihood 

ratio  
(95% CI) 

Negative 
likelihood 

ratio  
(95% CI) 

Positive 
predictive 

value 
(95% CI) 

Negative 
predictive 

value  
(95% CI) 

 False 
positive 

rate 

False 
alarm 
rate 

False 
negative 

rate 

False  
reassurance 

rate Sponsor 
Quality 
rating 

Fang et al., 
200865 

Chlamydia 
trachomatis 

BDProbeTec 
ET NAAT 
Site: vaginal 
swab (self- 
collected) 

Female 181.44 
(75.67-
435) 

0.02 
(0.00- 
0.07) 

94.7 95.1 0.54 12 1.8 4.8 National 
Institute of 
Child Health 
and Human 
Development 

Fair 

Fang et al., 
200865 

Chlamydia 
trachomatis 

BDProbeTec 
ET NAAT 
Site: urine 
sample 

Female 166.07 
(69.12-
399) 

0.11 
(0.06- 
0.19) 

95% 94.9 0.54 5 10.8 5.1 National 
Institute of 
Child Health 
and Human 
Development 

Fair 

Fang et al., 
200865 

Chlamydia 
trachomatis 

BDProbeTec 
ET NAAT 
Site: 
endocervical 
swab 
(clinician- 
collected) 

Female 217.34 
(81.58-
579.05) 

0.10 
(81.58-
579.05) 

96% 98.5 0.4 4 8.9 1.5 National 
Institute of 
Child Health 
and Human 
Development 

Fair 

Fang et al., 
200865 

Chlamydia 
trachomatis 

BDProbeTec 
ET NAAT 
Site: urine 
sample 

Female 904.26 
(127.20-
6428) 

0.09 
(0.04- 
0.24) 

95.1 96 0.1 4.9 9.3 4 National 
Institute of 
Child Health 
and Human 
Development 

Fair 

Nye et al., 
201971 

Chlamydia 
trachomatis 

Cobas 
CT/NG 2.0 
Site: 
endocervical 
swab 

Female 463.22 
(208.07 to 
1031.26)* 

0.07 (0.04 
to 0.12)* 

96.70% 99.60% 0.20% 3.30% 7.00% 0.40% Roche 
Molecular 
Systems 

Fair 

Nye et al., 
201971 

Chlamydia 
trachomatis 

Cobas 
CT/NG 2.0 
Site: Female 
urine 

Female 308.97 
(160.74 to 
593.89) 

0.07 (0.04 
to 0.12) 

94.9 99.5 0.3 5.1 6.9 0.5 Roche 
Molecular 
Systems 

Fair 

Nye et al., 
201971 

Chlamydia 
trachomatis 

Cobas 
CT/NG 2.0 
Site: clinician- 
collected 
vaginal swab 

Female 342.33 
(153.91 to 
761.40) 

0.02 (0.01 
to 0.06) 

95.9 99.9 0.3 4.1 2.1 0.1 Roche 
Molecular 
Systems 

Fair 
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Screening for Chlamydia and Gonorrhea 140 Pacific Northwest EPC 

Study, year Condition 
Screening 

test(s) Sex 

Positive 
likelihood 

ratio  
(95% CI) 

Negative 
likelihood 

ratio  
(95% CI) 

Positive 
predictive 

value 
(95% CI) 

Negative 
predictive 

value  
(95% CI) 

 False 
positive 

rate 

False 
alarm 
rate 

False 
negative 

rate 

False  
reassurance 

rate Sponsor 
Quality 
rating 

Nye et al., 
201971 

Chlamydia 
trachomatis 

Cobas 
CT/NG 2.0 
Site: self- 
collected 
vaginal swab 

Female 151.39 
(68.04 to 
336.83) 

0.04 (0.01 
to 0.16) 

88.9 99.8 0.6 10.1 4 0.2 Roche 
Molecular 
Systems 

Fair 

Schachter 
et al., 
200376 

Chlamydia 
trachomatis 

Amplified CT 
Assay 
Site: FCU 

Female 131.3 
(62.2 to 
277.2)* 

0.28 (0.21 
to 0.37)* 

92.5% 
(85.1 to 
96.9%)* 

97.5% 
(96.5 to 
98.2%)* 

0.5 7.5 27.7 2.5 Roche 
Molecular 
Systems; 
Abbott 
Laboratories; 
Gen-Probe, 
Inc.; Centers 
for Disease 
Control 

Fair 

Schachter 
et al., 
200376 

Chlamydia 
trachomatis 

Amplified CT 
Assay 
Site: cervix 

Female 113.3 
(60.9 to 
210.7)* 

0.11 (0.07 
to 0.18)* 

91.4% 
(84.7 to 
95.8%)* 

99.0% 
(98.3 to 
99.5%)* 

0.7 8.6 11.9 1 Roche 
Molecular 
Systems; 
Abbott 
Laboratori 
es; Gen- 
Probe, Inc.; 
Centers for 
Disease 
Control 

Fair 

Schachter 
et al., 
200376 

Chlamydia 
trachomatis 

Amplified CT 
Assay 
Site: clinician- 
collected 
vaginal 

Female 127.1 
(66.1 to 
244.4)* 

0.10 (0.06 
to 0.17)* 

92.2% 
(85.8 to 
96.4%)* 

99.1% 
(98.4 to 
99.5%)* 

0.6 7.8 11.9 0.9 Roche 
Molecular 
Systems; 
Abbott 
Laboratori 
es; Gen- 
Probe, Inc.; 
Centers for 
Disease 
Control 

Fair 
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Study, year Condition 
Screening 

test(s) Sex 

Positive 
likelihood 

ratio  
(95% CI) 

Negative 
likelihood 

ratio  
(95% CI) 

Positive 
predictive 

value 
(95% CI) 

Negative 
predictive 

value  
(95% CI) 

 False 
positive 

rate 

False 
alarm 
rate 

False 
negative 

rate 

False  
reassurance 

rate Sponsor 
Quality 
rating 

Schachter 
et al., 
200376 

Chlamydia 
trachomatis 

Amplified CT 
Assay 
Site: self- 
collected 
vaginal 

Female 197.8 
(88.9 to 
440.0)* 

0.07 (0.03 
to 0.13)* 

94.9% 
(89.2 to 
98.1%) 

99.4% 
(98.8 to 
99.7%) 

0.4 5.1 6.7 0.6 Roche 
Molecular 
Systems; 
Abbott 
Laboratori 
es; Gen- 
Probe, Inc.; 
Centers for 
Disease 
Control 

Fair 

Schachter 
et al., 
200376 

Chlamydia 
trachomatis 

Amplified CT 
Assay 
Site: urethral 
swab 

Female 126.27 
(65.64 to 
242.94) 

0.12 (0.07 
to 0.19) 

92.11% 
(85.84 to 
95.73) 

98.92% 
(98.24 to 
99.34) 

0.7 7.9 11.9 1.1 Roche 
Molecular 
Systems; 
Abbott 
Laboratori 
es; Gen- 
Probe, Inc.; 
Centers for 
Disease 
Control 

Fair 

Schachter 
et al., 
200376 

Chlamydia 
trachomatis 

Amplicor 
Site: FCU 

Female 85.0 
(35.3 to 
204.5) 

0.16 (0.10 
to 0.27)* 

92.7% 
(83.7 to 
97.5%)* 

97.7% 
(96.0 to 
98.8%)* 

0.1 7.3 6 2.3 Roche 
Molecular 
Systems; 
Abbott 
Laboratori 
es; Gen- 
Probe, Inc.; 
Centers for 
Disease 
Control 

Fair 

Schachter 
et al., 
200376 

Chlamydia 
trachomatis 

Amplicor 
Site: cervix 

Female 152.9 
(49.4 to 
473.7)* 

0.09 (0.05 
to 0.19)* 

95.8% 
(88.1 to 
99.1%)* 

98.6% 
(97.2 to 
99.4%)* 

0.6 4.2 9.3 1.4 Roche 
Molecular 
Systems; 
Abbott 
Laboratori 
es; Gen- 
Probe, Inc.; 

Fair 
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Study, year Condition 
Screening 

test(s) Sex 

Positive 
likelihood 

ratio  
(95% CI) 

Negative 
likelihood 

ratio  
(95% CI) 

Positive 
predictive 

value 
(95% CI) 

Negative 
predictive 

value  
(95% CI) 

 False 
positive 

rate 

False 
alarm 
rate 

False 
negative 

rate 

False  
reassurance 

rate Sponsor 
Quality 
rating 

Centers for 
Disease 
Control 

Schachter 
et al., 
200376 

Chlamydia 
trachomatis 

Amplicor 
Site: clinician- 
collected 
vaginal 

Female 78.7 
(35.5 to 
174.7)* 

0.07 (0.03 
to 0.16)* 

92.1% 
(83.6 to 
97.0%)* 

99.0% 
(97.7 to 
99.7%)* 

1.2 7.9 6.7 1 Roche 
Molecular 
Systems; 
Abbott 
Laboratori 
es; Gen- 
Probe, Inc.; 
Centers for 
Disease 
Control 

Fair 

Schachter 
et al., 
200376 

Chlamydia 
trachomatis 

Amplicor Site: 
self- collected 
vaginal 

Female 91.8 
(38.2 to 
220.2)* 

0.09 (0.05 
to 0.19)* 

93.2% 
(84.7 to 
97.7%)* 

98.6% 
(97.2 to 
99.4%)* 

1 6.8 9.3 1.4 Roche 
Molecular 
Systems; 
Abbott 
Laboratori 
es; Gen- 
Probe, Inc.; 
Centers for 
Disease 
Control 

Fair 

Schachter 
et al., 
200376 

Chlamydia 
trachomatis 

Amplicor 
Site: urethral 
swab 

Female 56.99 
(29.79 to 
109.04) 

0.03 (0.01 
to 0.11) 

89.02% 
(80.91 to 
93.95) 

99.62% 
(98.51 to 
99.90) 

1.8 11 2.7 0.4 Roche 
Molecular 
Systems; 
Abbott 
Laboratori 
es; Gen- 
Probe, Inc.; 
Centers for 
Disease 
Control 

Fair 



Appendix B Table 9. Evidence Table: Diagnostic Accuracy Studies of Anatomic Site-Specific Testing—Study Outcomes, Part 2 

Screening for Chlamydia and Gonorrhea 143 Pacific Northwest EPC 

Study, year Condition 
Screening 

test(s) Sex 

Positive 
likelihood 

ratio  
(95% CI) 

Negative 
likelihood 

ratio  
(95% CI) 

Positive 
predictive 

value 
(95% CI) 

Negative 
predictive 

value  
(95% CI) 

 False 
positive 

rate 

False 
alarm 
rate 

False 
negative 

rate 

False  
reassurance 

rate Sponsor 
Quality 
rating 

Schachter 
et al., 
200376 

Chlamydia 
trachomatis 

LCx Probe 
Site: FCU 

Female 49.07 
(25.66-
93.81) 

0.02 (0.00 
to 0.15) 

83.93% 
(73.20 to 
90.90) 

99.77% 
(98.45 to 
99.97) 

2 16.1 2.1 0.2 Roche 
Molecular 
Systems; 
Abbott 
Laboratori 
es; Gen- 
Probe, Inc.; 
Centers for 
Disease 
Control 

Fair 

Schachter 
et al., 
200376 

Chlamydia 
trachomatis 

LCx Probe 
Site: cervix 

Female 431.25 
(60.82 to 
3057.64) 

0.04 (0.01 
0.16) 

97.87% 
(86.65 to 
99.69) 

99.56% 
(98.30 to 
99.89) 

0.2 2.1 4.2 0.44 Roche 
Molecular 
Systems; 
Abbott 
Laboratori 
es; Gen- 
Probe, Inc.; 
Centers for 
Disease 
Control 

Fair 

Schachter 
et al., 
200376 

Chlamydia 
trachomatis 

LCx Probe 
Site: clinician- 
collected 
vaginal 

Female 449.00 
(63.38 to 
3180.64) 

0 97.96% 
(87.14 to 
99.71) 

100 0.2 2 0 0 Roche 
Molecular 
Systems; 
Abbott 
Laboratori 
es; Gen- 
Probe, Inc.; 
Centers for 
Disease 
Control 

Fair 

Schachter 
et al., 
200376 

Chlamydia 
trachomatis 

LCx Probe 
Site: self- 
collected 
vaginal 

Female 221.29 
(55.48 to 
882.67) 

0.02 (0.00 
to 0.15) 

95.92% 
(85.49 to 
98.94) 

99.78% 
(98.48 to 
99.97) 

0.5 4.1 2.1 0.2 Roche 
Molecular 
Systems; 
Abbott 
Laboratori 
es; Gen- 
Probe, Inc.; 

Fair 



Appendix B Table 9. Evidence Table: Diagnostic Accuracy Studies of Anatomic Site-Specific Testing—Study Outcomes, Part 2 

Screening for Chlamydia and Gonorrhea 144 Pacific Northwest EPC 

Study, year Condition 
Screening 

test(s) Sex 

Positive 
likelihood 

ratio  
(95% CI) 

Negative 
likelihood 

ratio  
(95% CI) 

Positive 
predictive 

value 
(95% CI) 

Negative 
predictive 

value  
(95% CI) 

 False 
positive 

rate 

False 
alarm 
rate 

False 
negative 

rate 

False  
reassurance 

rate Sponsor 
Quality 
rating 

Centers for 
Disease 
Control 

Schachter 
et al., 
200376 

Chlamydia 
trachomatis 

LCx Probe 
Site: urethral 
swab 

Female 414.33 
(58.38 to 
2940.57) 

0.08 (0.03 
to 0.21) 

97.78% 
(86.11 to 
99.68) 

99.12% 
(97.78 to 
99.65) 

0.2 2.2 8.3 0.9 Roche 
Molecular 
Systems; 
Abbott 
Laboratori 
es; Gen- 
Probe, Inc.; 
Centers for 
Disease 
Control 

Fair 

Schoeman 
et al., 
201277 

Chlamydia 
trachomatis 

AC2 
Site: 
endocervix 

Female Unable to 
calculate 

0.11 (0.07 
to 0.17)* 

100.0% 
(97.7 to 
100.0)* 

99.0% 
(98.5 to 
99.4)* 

0 0 11 1 None 
reported 
(Gen- Probe 
provided 
supplies) 

Fair 

Schoeman 
et al., 
201277 

Chlamydia 
trachomatis 

AC2 
Site: self- 
collected 
vaginal 

Female 1994.0 
(281.0 to 
14151.3)* 

0.03 (0.01 
to 0.06)* 

99.4% 
(96.9 to 
99.9%)* 

99.8% 
(99.4 to 
99.9%)* 

0.1 0.6 3 0.2 None 
reported 
(Gen- Probe 
provided 
supplies) 

Fair 

Shrier et al., 
200479 

Chlamydia 
trachomatis 

Amplicor 
Site: 
endocervix 

Female Unable to 
calculate 

0.48 (0.33 
to 0.71)* 

100% 
(77.0 to 
100%) 

88.4% 
(81.1 to 
93.6%) 

0 0 48.1 11.6 Roche 
Molecular 
Systems, 
Inc.; Centers 
for Disease 
Control and 
Prevention 
; National 
Institute of 
Mental 
Health, 
National 
Institutes of 
Health 

Fair 
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Screening for Chlamydia and Gonorrhea 145 Pacific Northwest EPC 

Study, year Condition 
Screening 

test(s) Sex 

Positive 
likelihood 

ratio  
(95% CI) 

Negative 
likelihood 

ratio  
(95% CI) 

Positive 
predictive 

value 
(95% CI) 

Negative 
predictive 

value  
(95% CI) 

 False 
positive 

rate 

False 
alarm 
rate 

False 
negative 

rate 

False  
reassurance 

rate Sponsor 
Quality 
rating 

Shrier et al., 
200479 

Chlamydia 
trachomatis 

Amplicor 
Site: FCU 

Female 0.56 
(0.40 to 
0.78) 

Unable to 
calculate 

100% 
(76.4 to 
100%) 

86.8% 
(79.6 to 
92.3%) 

0 0 55.6 13.2 Roche 
Molecular 
Systems, 
Inc.; Centers 
for Disease 
Control and 
Prevention 
; National 
Institute of 
Mental 
Health, 
National 
Institutes of 
Health 

Fair 

Shrier et al., 
200479 

Chlamydia 
trachomatis 

Amplicor 
Site: clinician- 
collected 
vaginal 

Female Unable to 
calculate 

0.44 (0.29 
to 0.68)* 

100% 
(78.7 to 
100%) 

89.2% 
(82.4 to 
94.0%) 

0 0 44.4 10.8 Roche 
Molecular 
Systems, 
Inc.; Centers 
for Disease 
Control and 
Prevention 
; National 
Institute of 
Mental 
Health, 
National 
Institutes of 
Health 

Fair 

Shrier et al., 
200479 

Chlamydia 
trachomatis 

Amplicor Site: 
self- collected 
vaginal 

Female 51.3 (7.1 
to 373.2)* 

0.49 (0.33 
to 0.72)* 

93.3% 
(69.8 to 
99.7%) 

88.3% 
(81.0 to 
93.5%) 

1.0 6.7 48.1 11.7 Roche 
Molecular 
Systems, 
Inc.; Centers 
for Disease 
Control and 
Prevention 
; National 
Institute of 

Fair 
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Screening for Chlamydia and Gonorrhea 146 Pacific Northwest EPC 

Study, year Condition 
Screening 

test(s) Sex 

Positive 
likelihood 

ratio  
(95% CI) 

Negative 
likelihood 

ratio  
(95% CI) 

Positive 
predictive 

value 
(95% CI) 

Negative 
predictive 

value  
(95% CI) 

 False 
positive 

rate 

False 
alarm 
rate 

False 
negative 

rate 

False  
reassurance 

rate Sponsor 
Quality 
rating 

Mental 
Health, 
National 
Institutes of 
Health 

Skidmore et 
al., 200872 

Chlamydia 
trachomatis 

Cobas 
Taqman 48 
CT 
Site: ulvo- 
vaginal swab 
(self- 
collected) 

Female Unable to 
calculate 

0 100 100 0 0 0 0 Test kits 
provided by 
Roche 
Diagnostic s 

 

Berry et al ., 
201761 

Chlamydia 
trachomatis 

BD Viper 
XTR Site: 
Meatal swab 
(self- 
collected) 

Male 253.84 
(105.67 to 
609.75) 

0.08 (0.05 
to 0.14) 

96.18 
(91.3 to 
98.37) 

99.21 
(98.61 to 
99.55) 

0.36 3.8 8.03 0.8 Becton 
Dickinson 
and Coventry 
and 
Warwicksh 
ire Partnershi 
p Trust 

Fair 

Berry et al ., 
201761 

Chlamydia 
trachomatis 

BD Viper 
XTR Site: 
Urine sample 

Male 345.00 
(129.67 to 
917.93) 

0 97.2 100 0.3 2.8 0 0 Becton 
Dickinson 
and Coventry 
and 
Warwicksh 
ire Partnershi 
p Trust 

Fair 

Nye et al ., 
201971 

Chlamydia 
trachomatis 

Cobas 
CT/NG 2.0 
Site: Male 
urine 

Male 133.38 
(43.17 to 
412.12) 

0.02 (0.00 
to 0.13) 

94.4 99.8 0.7 5.6 1.9 0.2 Roche 
Molecular 
Systems 

Fair 

Sultan et al 
., 201673 

Chlamydia 
trachomatis 

AC2 
Site: pooled 
sample of 
pharyngeal, 
urine/urethral, 
and rectal 
specimens 

Male Unable to 
calculate 

Unable to 
calculate 

Unable to 
calculate 

Unable to 
calculate 

Unable 
to 
calculate 

Unable 
to 
calculate 

11.5 Unable to 
calculate 

NHS 
bodies, 
Camden 
Provider 
Services, 
NHS 
Foundatio n 
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Screening for Chlamydia and Gonorrhea 147 Pacific Northwest EPC 

Study, year Condition 
Screening 

test(s) Sex 

Positive 
likelihood 

ratio  
(95% CI) 

Negative 
likelihood 

ratio  
(95% CI) 

Positive 
predictive 

value 
(95% CI) 

Negative 
predictive 

value  
(95% CI) 

 False 
positive 

rate 

False 
alarm 
rate 

False 
negative 

rate 

False  
reassurance 

rate Sponsor 
Quality 
rating 

Trust 
Fang et al., 
200865 

Neisseria 
gonorrhoeae 

BDProbeTec 
ET NAAT 
Site: vaginal 
swab (self- 
collected) 

Female 164.22 
(74.01-
364.90) 

0 88% 95.2 0.6 12 0 4.8 National 
Institute of 
Child Health 
and Human 
Developm 
ent 

Fair 

Fang et al., 
200865 

Neisseria 
gonorrhoeae 

BDProbeTec 
ET NAAT 
Site: 
endocervical 
swab 
(clinician- 
collected) 

Female   100 99.5 0 0 5.5 0.5 National 
Institute of 
Child Health 
and Human 
Developm 
ent 

Fair 

Nye et al., 
201971 

Neisseria 
gonorrhoeae 

Cobas 
CT/NG 2.0 
Site: 
endocervical 
swab 

Female 1020.29 
(328.99 to 
3164.21) 

0.02 (0.00 
to 0.15) 

93.9 100 0.1 6.1 2.1 0 Roche 
Molecular 
Systems 

Fair 

Nye et al., 
201971 

Neisseria 
gonorrhoeae 

Cobas 
CT/NG 2.0 
Site: Female 
urine 

Female 241.69 
(140.50 to 
415.78) 

0 80 100 0.4 20 0 0 Roche 
Molecular 
Systems 

Fair 

Nye et al., 
201971 

Neisseria 
gonorrhoeae 

Cobas 
CT/NG 2.0 
Site: self- 
collected 
vaginal swab 

Female Not 
calculate 
d 

0 100 100 0 0 0 0 Roche 
Molecular 
Systems 

Fair 

Stewart et 
al., 201280 

Neisseria 
gonorrhoeae 

AC2 
Site: self- 
collected 
vaginal 

Female Unable to 
calculate 

0.03 (0.00 
to 0.17)* 

100.0% 
(90.9 to 
100.0%)* 

100.0 
(99.8 to 
100.0%)* 

0 0 2 0 See above See 
above 

Stewart et 
al., 201280 

Neisseria 
gonorrhoeae 

AC2 
Site: 
endocervical 

Female Unable to 
calculate 

0.10 (0.04 
to 0.25)* 

100.0% 
(90.2 to 
100.0)* 

99.8% 
(99.5 to 
100.0)* 

0 0 10 0.2 None 
reported 
(Gen- Probe 
provided 
supplies) 

Good 
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Screening for Chlamydia and Gonorrhea 148 Pacific Northwest EPC 

Study, year Condition 
Screening 

test(s) Sex 

Positive 
likelihood 

ratio  
(95% CI) 

Negative 
likelihood 

ratio  
(95% CI) 

Positive 
predictive 

value 
(95% CI) 

Negative 
predictive 

value  
(95% CI) 

 False 
positive 

rate 

False 
alarm 
rate 

False 
negative 

rate 

False  
reassurance 

rate Sponsor 
Quality 
rating 

Berry et al., 
201761 

Neisseria 
gonorrhoeae 

BD Viper 
XTR Site: 
Meatal swab 
(self- 
collected) 

Male 295.00 
(122.97 to 
707.70) 

0 89.4 
(77.78 to 
95.27) 

100 0.3 10.6 0 0 Becton 
Dickinson 
and Coventry 
and 
Warwicksh 
ire Partnershi 
p Trust 

Fair 

Berry et al., 
201761 

Neisseria 
gonorrhoeae 

BD Viper 
XTR Site: 
Urine sample 

Male 465.55 
(146.96 to 
1418.36) 

0.07 (0.02 
to 0.21) 

92.9 99.8 0.2 7.1 7.1 0.2 Becton 
Dickinson 
and Coventry 
and 
Warwickshire 
Partnership 
Trust 

Fair 

Nye et al., 
201971 

Neisseria 
gonorrhoeae 

Cobas 
CT/NG 2.0 
Site: Male 
urine 

Male 151.00 
(48.88 to 
466.44) 

0 70 100 0.7 30 0 0 Roche 
Molecular 
Systems 

Fair 

Sultan et al., 
201673 

Neisseria 
gonorrhoeae 

AC2 
Site: pooled 
sample of 
pharyngeal, 
urine/urethral, 
and rectal 
specimens 

Male Unable to 
calculate 

Unable to 
calculate 

Unable to 
calculate 

Unable to 
calculate 

Unable 
to 
calculate 

Unable 
to 
calculate 

18.4 Unable to 
calculate 

NHS 
bodies, 
Camden 
Provider 
Services, 
NHS 
Foundation 
Trust 

 

Abbreviations: AC2 = Aptima Combo 2; CT = Chlamydia trachomatis; FCU = first- catch urines; GC = Neisseria gonorrhoeae; LCx = ligase chain reaction; NAATs = nucleic acid 
amplification tests; NG = Neisseria gonorrhoeae; NR = not reported; STI = sexually transmitted infection.



Appendix B Table 10. Quality Assessment of Diagnostic Accuracy Studies of Anatomic Site-Specific Testing 

Screening for Chlamydia and Gonorrhea 149 Pacific Northwest EPC 

Author, 
year 

Was a 
consecutive 
or random 
sample of 
patients 
enrolled? 

Was a 
case- 
control 
design 
avoided? 

Did the study 
avoid 
inappropriate 
exclusions? 

Were the 
index test 
results 
interpreted 
without 
knowledge 
of the 
results of the 
reference 
standard? 

If a 
threshold 
was used, 
was it pre- 
specified? 

Is the 
reference 
standard 
likely to 
correctly 
classify 
the target 
condition? 

Were the 
reference 
standard 
results 
interpreted 
without 
knowledge 
of the 
results of 
the index 
text? 

Was there an 
appropriate 
interval 
between 
index test(s) 
and 
reference 
standard? 

Did all 
patients 
receive a 
reference 
standard? 

Did patients 
receive the 
same 
reference 
standard? 

Were all 
patients 
included in 
the analysis? 

Quality 
rating 

Berry et al., 
201761 Unclear Yes Unclear Unclear NA Yes Unclear Yes Yes Yes 

Yes, 
excluding 
those with 
only one 
sample 
(n=211) Fair 

Fang et al., 
200865 Unclear Yes Yes Unclear NA Yes Unclear Yes Yes Yes Unclear Fair 
Nye et al., 
201971 Unclear Yes Yes Unclear NA Yes Unclear Yes Yes Yes Yes Fair 
Schachter 
et al., 
200376 Unclear Yes Yes Unclear NA Yes Unclear Yes Yes 

Yes, at least 
one culture Yes Fair 

Shoeman 
et al., 
201277 Unclear Yes Yes Unclear NA Yes Unclear Yes Yes Yes Yes Fair 

Shrier et al., 
200479 Unclear Yes Yes Unclear NA Yes Unclear Yes Yes Yes 

No, 
approximately 
9% excluded Fair 

Skidmore et 
al., 200872 Unclear Yes Unclear Unclear NA Yes Unclear Yes Yes Yes Yes Fair 
Stewart et 
al., 201280 Unclear Yes Yes Unclear NA Yes Unclear Yes Yes Yes No, 97% Fair 
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Screening for Chlamydia and Gonorrhea 150 Pacific Northwest EPC 

Author, 
year 

Was a 
consecutive 
or random 
sample of 
patients 
enrolled? 

Was a 
case- 
control 
design 
avoided? 

Did the study 
avoid 
inappropriate 
exclusions? 

Were the 
index test 
results 
interpreted 
without 
knowledge 
of the 
results of the 
reference 
standard? 

If a 
threshold 
was used, 
was it pre- 
specified? 

Is the 
reference 
standard 
likely to 
correctly 
classify 
the target 
condition? 

Were the 
reference 
standard 
results 
interpreted 
without 
knowledge 
of the 
results of 
the index 
text? 

Was there an 
appropriate 
interval 
between 
index test(s) 
and 
reference 
standard? 

Did all 
patients 
receive a 
reference 
standard? 

Did patients 
receive the 
same 
reference 
standard? 

Were all 
patients 
included in 
the analysis? 

Quality 
rating 

Sultan et 
al., 201673 Unclear Yes Yes Unclear NA Yes Unclear Yes Yes 

No, but 
similar. All 
were 
standard of 
care for each 
clinic Unclear Fair 

Abbreviations: NA = not applicable. 

 
 



Appendix C. Selective Screening Criteria for Chlamydial Infection as Described in Miller, 2000 

Screening for Chlamydia and Gonorrhea 151 Pacific Northwest EPC 

Source: Miller WC, Hoffman IF, Owen-O'Dowd J, et al. Selective screening for chlamydial infection: which criteria 
to use? Am J Prev Med. 2000 Feb;18(2):115-22.  PMID: 10698241. 
 
CDC Recommendations 
Indications for screening: 
Mucopurulent discharge 
Age < 20 years 
Age 20–24 years with 1 risk marker 
Age > 24 years with 2 risk markers 
Risk markers: 
No or inconsistent condom use 
New sex partner or ≥ 2 sex partners in past 3 months 
 
Seattle–1 
Any 2 risk markers: 
Age ≤ 24 years 
No condom use 
New sex partner in past 3 months 
Cervical friability 
Mucopurulent discharge 
 
Wisconsin 
Any 1 risk marker: 
New sex partner in past 3 months 
≥2 sex partners in past 3 months 
Partner with STD 
Cervical friability 
Mucopurulent discharge 
PID 
Gonorrheal infection 
 
Ontario 
Any 1 risk marker: 
New sex partner in past year 
Urinary frequency 
Bleeding 
Cervical friability 

Mucopurulent discharge 
Genital warts 
 
California–1 
Any 2 risk markers: 
Age ≤ 24 years  
Unmarried 
No condom use 
New sex partner in past 3 months 
Cervical friability 
 
California–2 
Any 1 risk marker: 
Age ≤ 24 years 
Unmarried 
Cervicitis (mucopurulent discharge, cervical 
friability, PID) 
 
Seattle–2 
Sum≥4 points: 
1 point – Age ≤ 24 years 
2 points – Unmarried 
1 point – African-American 
1 point – Nulliparous 
1 point – ≥ 2 sex partners in past year 
1 point – Vaginal douche in past year 
2 point – Cervical ectopy 
 
Seattle–3 
Sum ≥ 3 points: 
1 point – Age ≤ 24 years 
2 points – African-American 
1 point – Nulliparous 
1 point – ≥ 2 sex partners in past year 
1 point – Vaginal douche in past year
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