
Test of Cure Return Rate and Test Positivity, Strengthening the 
US Response to Resistant Gonorrhea, United States, 2018–2019

Karen Schlanger, PhD, MPH*, Kerry Mauk, MSPH*, Emily R. Learner, PhD*, Julia A. 
Schillinger, MD, MSc*,†, Masayo Nishiyama, RN‡, Robert Kohn, MPH§, Christina Thibault, 
MPH¶, Helen Hermus, RN||, Joey Dewater, MPH**, Vonda Pabon, RN††, Jamie Black, MPH‡‡, 
Sancta St. Cyr, MD*, Cau R. Pham, PhD*, Robert D. Kirkcaldy, MD*,
SURRG Working Group
*Centers for Disease Control and Prevention, Atlanta, GA

†New York City Department of Health and Mental Hygiene, Long Island City, NY

‡Denver Health, Denver, CO

§San Francisco Department of Public Health, San Francisco, CA

¶Public Health-Seattle & King County, Seattle, WA

||Milwaukee Health Department, Milwaukee, WI

**Hawaii Department of Health, Honolulu, HI

††Guilford County Department of Health, Greensboro, NC

‡‡Indiana Department of Health, Indianapolis, IN

Abstract

Background: Reduced antibiotic susceptibility (RS) in Neisseria gonorrhoeae (GC) may 

increase treatment failure. Conducting tests of cure (TOC) for patients with RS-GC may facilitate 

identification of treatment failures.

Methods: We examined 2018 to 2019 data from 8 jurisdictions participating in the US 

Centers for Disease Control and Prevention’s Strengthening US Response to Resistant Gonorrhea 
project. Jurisdictions collected GC isolates and epidemiological data from patients and performed 

antimicrobial susceptibility testing. Minimum inhibitory concentrations of ceftriaxone, 0.125 

μg/mL or greater; cefixime, 0.250 μg/mL or greater; or azithromycin, 2.0 μg/mL or greater 

were defined as RS. Patients with RS infections were asked to return for a TOC 8 to 10 

days posttreatment. We calculated a weighted TOC return rate and described time to TOC and 

suspected reasons for any positive TOC results.
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Results: Overall, 1165 patients were diagnosed with RS infections. Over half returned for TOC 

(weighted TOC, 61%; 95% confidence interval, 50.1%–72.6%; range by jurisdiction, 32%–80%). 

Test of cure rates were higher among asymptomatic (68%) than symptomatic patients (53%, P = 

0.001), and men who have sex with men (62%) compared with men who have sex with women 

(50%; P < 0.001). Median time between treatment and TOC was 12 days (interquartile range, 

9–16). Of the 31 (4.5%) TOC patients with positive results, 13 (42%) were suspected because 

of reinfection and 11 (36%) because of false-positive results. There were no treatment failures 

suspected to be due to RS-GC.

Conclusions: Most patients with a RS infection returned for a TOC, though return rates 

varied by jurisdiction and patient characteristics. Test of cure can identify and facilitate 

treatment of reinfections, but false-positive TOC results may complicate interpretation and clinical 

management.

Gonorrhea is one of the most commonly reported notifiable diseases in the United 

States, 616,392 cases were reported in 2019 and case rates have increased by more 

than 50% since 2015.1 Although symptoms are common in male urethral gonococcal 

infections, endocervical, rectal, and pharyngeal gonorrhea are often asymptomatic. If left 

untreated, gonorrhea may cause pelvic inflammatory disease and severe reproductive health 

complications.

Neisseria gonorrhoeae, the causative agent of gonorrhea, has developed resistance to each 

class of antibiotic used to treat it, and the US Centers for Disease Control and Prevention 

(CDC) classifies antibiotic-resistant gonorrhea as an urgent public health threat.2 In 2020, 

CDC removed azithromycin as part of treatment of gonorrhea due in part to concerns 

about declining azithromycin susceptibility. Currently, only 1 first-line treatment option 

remains, a single dose of ceftriaxone (500 mg to 1 g, depending on patient weight) by 

intramuscular injection, with oral cefixime (800 mg) as an alternate treatment.3 To date, 

no confirmed cases of gonorrhea treatment failures due to ceftriaxone-resistant infections 

have been confirmed in the United States. However, a small number of treatment failures 

due to ceftriaxone-resistant infections have been documented in other countries, and a case 

with similar resistant mutations but that responded to recommended therapy was recently 

documented in the United States.4–9 The threat of ceftriaxone-resistant infections and 

untreatable gonorrhea warrants robust surveillance for detection of resistance.

Test of cure (TOC), in which patients diagnosed with gonorrhea return within 1 to 2 

weeks after treatment for retesting, is an approach to detect persistent infections despite 

treatment (ie, treatment failures), including resistant infections. In particular, conducting 

TOCs in patients whose infections demonstrate elevated antimicrobial minimum inhibitory 

concentrations (MICs)—a patient population that might be at elevated risk of treatment 

failure—may facilitate rapid detection of resistance. However, N. gonorrhoeae antimicrobial 

susceptibility testing (AST) is not typically performed outside of sexually transmitted 

disease (STD) clinics participating in antimicrobial resistance sentinel surveillance. 

Consequently, current CDC guidelines focus on criteria, other than AST results, that may 

correlate with treatment failures. At present, CDC only recommends a TOC for pharyngeal 
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gonorrhea infections because of the asymptomatic presentation of most infections and the 

suspicion of increased resistance development at this anatomic site.3

Data on the proportion of patients who return for a recommended TOC (TOC visit return 

rates) in the United States have been reported between 8.5% and 44.2%, with 3.4% to 4.6% 

of nucleic acid amplification test (NAAT) specimens collected at TOC visits positive for N. 
gonorrhoeae.10–12 However, although reexposure is sometimes assessed (10–11), AST on 

specimens collected is not often performed, and reasons for TOC NAAT positivity, other 

than reinfection, are often not investigated. To date, no data have been published on TOC 

visit return rates among persons with infections with reduced antibiotic susceptibility (RS). 

The objectives of this evaluation are to describe the TOC visit return rate among patients 

identified as having gonorrhea with RS to azithromycin, ceftriaxone, or cefixime from 42 

health centers in 8 city or county jurisdictions across the United States. We also sought 

to describe patient characteristics associated with higher TOC visit return rates, days from 

treatment to TOC, test results among persons who returned for a TOC visit, and suspected 

reasons for any positive TOC results based on review of patient records.

METHODS

Study Setting and Population

We used 2018 to 2019 data from Strengthening the US Response to Resistant Gonorrhea 
(SURRG) for this analysis. Strengthening the US Response to Resistant Gonorrhea 
is a CDC-supported multisite project designed to strengthen local laboratory, clinic, 

and epidemiological capacity to rapidly detect and respond to antimicrobial-resistant 

gonorrhea. The 8 funded SURRG grantees included the following: California (San Francisco 

County), Colorado (Denver County/Denver), Indiana (Marion County/Indianapolis), 

Hawaii (Honolulu County/Honolulu), New York City, North Carolina (Guilford County), 

Washington (King County/Seattle), and Wisconsin (Milwaukee City). Project methods are 

described in another article in this supplement.13

Based on locally developed SURRG specimen collection criteria, each participating 

jurisdiction collected urogenital, rectal, and pharyngeal specimens for NAAT, culture, and 

AST from patients attending partnering STD clinics (n = 16) and other selected health care 

settings, such as emergency rooms, human immunodeficiency virus (HIV) care providers, 

LGBTQ-focused, and Planned Parenthood health centers (hereafter referred to as non-STD 

clinics) (n = 26). All but 1 STD clinic and many non-STD clinics used the Hologic 

Aptima Combo 2 NAAT assay. Cultures were obtained from patients presumptively treated 

at the time of testing and from patients who returned to the clinic for treatment after a 

positive NAAT result. Patients diagnosed with gonorrhea were treated in accordance with 

clinic protocols and CDC treatment guidelines. Local public health laboratories performed 

gonorrhea NAATs and cultures and conducted AST using Etest gradient strips (bioMérieux, 

France) for azithromycin, ceftriaxone, and cefixime on any identified N. gonorrhoeae 
isolates. Patients with isolates exhibiting elevated azithromycin MICs of 2.0 μg/mL or 

greater, ceftriaxone MICs of 0.125 μg/mL or greater, or cefixime MICs of 0.25 μg/mL or 

greater were categorized as having an RS infection.
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Health department disease investigation staff (or nursing staff in the case of Denver) 

attempted to contact (at least 3 times) any patient with RS gonorrhea and recommended 

the patient return for a TOC clinical visit with testing by NAAT and culture 8 to 10 days 

after treatment to ensure the infection was cured. The SURRG protocol to conduct a TOC 

8 to 10 days after treatment was developed early in SURRG based on the best available 

evidence on time to clearance for RNA-based NAATs (eg, Aptima Combo 2) and expert 

opinion among clinicians from SURRG jurisdictions.14,15 Patients with positive gonorrhea 

NAATs at TOC visits were managed per CDC treatment guidelines and local protocols (ie, 

retreatment with the recommended regimen, and a second TOC by NAAT and culture).15 

Per SURRG protocols, demographic, clinical, epidemiological, and laboratory data were 

collected from all patients with specimens collected for culture; these deidentified data were 

subsequently submitted to CDC.

Definitions and Measures

Tests of cure visits were classified by local project staff based on the documented reason 

for the visit and review of clinical records. No limit was imposed on the number of days 

after initial treatment a local program could classify a subsequent visit as a TOC visit. At 

TOC visits, specimens for NAAT and culture were collected from the anatomic site(s) of the 

recently diagnosed RS infection. We defined the TOC visit return rate as the percentage of 

patients with RS gonorrhea who returned for a TOC visit following treatment. We limited 

this analysis to patients’ first TOC visit (ie, data on any subsequent TOC visits for patients 

who tested gonorrhea-positive at their initial TOC visit are not included in this analysis).

We defined patients as having positive TOC results if they had a positive gonorrhea NAAT 

at 1 or more of the same anatomic sites as their initial RS infection, and defined days to 

TOC as the number of days from treatment to the TOC visit. Patients were considered 

symptomatic if, at the initial testing or treatment visit, they reported symptoms commonly 

associated with gonorrhea at 1 or more of the infected anatomic sites (eg, dysuria, genital 

discharge, or throat, rectal, or abdominal pain).

Based on review of patient records, we designated the most likely suspected reason for 

each NAAT-positive TOC case into 1 of the following 6 categories using definitions 

described in Table 3: (1) “pharyngeal gonorrhea treatment failure due to alternative 

treatment,” (2) “treatment failure due to suboptimal treatment,” (3) “reinfection,” (4) “false-

positive due to residual genetic material/nonviable organism,” (5) “treatment failure due to 

pharmacokinetic/pharmacodynamic or host factor issues,” and (6) “treatment failure due to 

ceftriaxone resistance.”

Analysis

This analysis included patients diagnosed with RS gonorrhea at participating clinics during 

2018 to 2019. Among patients diagnosed with RS gonorrhea, we calculated the percent 

of patients who returned for a TOC and reported the unadjusted and weighted rates (with 

95% confidence intervals). We used inverse-variance weighting to estimate the overall return 

rate, accounting for sample size differences across jurisdictions. We also performed χ2 

tests to compare differences in TOC visit return rates across key characteristics, including 
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gender, gender of recent sex partners among men, symptomatology, and anatomic site of 

RS infection. To assess for changes in TOC visit return rates over time, we conducted a 

Cochran-Armitage trend test. All analyses were conducted using SAS Version 9.4 (SAS 

Institute Inc., Cary, NC).

Human Subjects Protection

The CDC’s institutional review board reviewed the SURRG protocol and determined the 

project to be a public health activity and not human subject research.

RESULTS

Study Population

During 2018 to 2019, 1165 patients were diagnosed with gonococcal infections with RS 

to azithromycin, ceftriaxone, and/or cefixime (Table 1). The number of patients with RS 

infections varied by jurisdiction, ranging from 27 in Guilford County, NC to 460 in New 

York City. Patients from New York City constituted 39.5% of the study population. Most 

patients (94%) had an infection with RS to azithromycin (MIC ≥2.0 μg/mL) and less than 

4% had an infection with RS to ceftriaxone (0.125–0.25 μg/mL) or cefixime (0.25–0.50 μg/

mL), respectively. Most patients self-identified as male (94%), and less than 1% identified 

as transgender or “other gender” identity. Two thirds of male patients (cis and trans males) 

reported recent sex only with other men (MSM); 20% reported sex only with women 

(MSW). The majority of patients were non-Hispanic Black (35%) or non-Hispanic White 

(33%), and median age was 29 years (interquartile range [IQR], 25–36 years). Most patients 

had urethral RS infections (57%). Only 3% of patients with RS gonorrhea had endocervical 

infections. Sixty-one percent of patients with RS gonorrhea reported symptoms. Symptoms 

were more commonly reported by male patients with RS urethral infections (84.7%; 599 

of 707) than by patients with RS endocervical (46.9%; 23 of 48), rectal (20.1%; 62 of 

256), or pharyngeal infections (18.4%; 25 of 228) (results not shown). Ninety percent of 

patients with RS gonorrhea received their care at STD clinics. Additional data on collected 

specimens, isolates, and overall patient populations in SURRG are reported elsewhere.13

Comparison of Patients Who Did and Did Not Return for a TOC Visit

Among patients with RS gonorrhea, 59% (690 of 1165) returned for a TOC visit, with a 

wide variability in TOC visit return rates by jurisdiction, ranging from 32% (9 of 28) in 

Honolulu to 80% (101 of 126) in Denver (Table 1). The weighted overall TOC return rate 

was 61% (95% confidence interval, 50.1%–72.6%), and unweighted return rates were steady 

over time (Figure S1, http://links.lww.com/OLQ/A740). Asymptomatic patients were more 

likely to return for a TOC visit than symptomatic patients (68% vs 53%, respectively; P 
= 0.001). A higher proportion of women (cis and trans females) returned for a TOC visit 

than men (65% vs 59%, respectively, P = 0.32), but this difference was not statistically 

significant. Among men (cis and trans males), MSM and cis and trans males who reported 

recent sex with both men and women (MSMW) were more likely to return for a TOC than 

MSW (62% vs 50%, respectively, P < 0.001). Patients with RS urethral infections were 

less likely to return for a TOC than patients with nonurethral RS infections (54% vs 68%, 

statistical test not performed as observations are not independent with some people infected 
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at multiple anatomic sites) (Table 1). When stratified by symptom status, asymptomatic male 

patients, regardless of gender of sex partners and anatomic site of infection, were more 

likely to return for a TOC visit than symptomatic male patients (68.7% vs 52.8%) (Table 

2). Overall, asymptomatic patients with RS gonorrhea were more likely to return for a TOC 

visit than symptomatic patients with RS gonorrhea at the same anatomic site. We did not 

observe clinically meaningful differences in TOC return rates by clinic type, HIV status, or 

history of gonorrhea (Table 1).

Days From Treatment to TOC Visit

Dates of treatment were available for 87% (597 of 690) of patients with a TOC visit 

documented. For these patients, the median time between treatment and TOC visit was 12 

days (range, 4–48 days; IQR, 9–16 days) (Fig. 1) and was shorter for patients who tested 

positive at their TOC visit (11 days) than those who tested negative (13 days) (results 

not shown). Thirty-three percent (202 of 597) returned for their TOC visit during the 

recommended interval of 8 to 10 days after treatment, and 97% (579 of 597) returned within 

30 days of treatment (Fig. 1).

TOC Results and Suspected Reasons for Positive Results

Among the 690 patients who returned for a TOC visit (representing 744 RS infections due to 

some patients being infected at multiple anatomic sites), 31 (4.5%) tested gonorrhea NAAT-

positive at one or more of the same anatomic site where they were previously diagnosed 

as having an RS infection. Test of cure NAAT positivity was highest for RS pharyngeal 

infections (12.1%; 19 of 157). Test of cure positivity for urethral, endocervical, and rectal 

RS infections was 2.4% (9 of 381), 0% (0 of 32), and 1.7% (3 of 174), respectively ( P < 

0.001 nonpharyngeal vs pharyngeal).

We described the suspected reasons for each of the 31 patients with a positive gonorrhea 

NAAT at their TOC visit (Table 3). Ceftriaxone resistance was not a suspected reason for 

NAAT positivity for any of the patients. Most positive results at TOC visits were suspected 

to be due to reinfection (41.9%) or detection of genetic material from nonviable organisms 

(false-positives) (35.5%). In addition, 7 patients (22.6%) were suspected of having a positive 

TOC NAAT and persistent infection owing to inadequate treatment with a nonrecommended 

or alternative treatment or host factor issues. Among the 11 patients with suspected false-

positive NAATs, the median time between treatment and TOC was 9 days (range, 5–13 

days). Among the other 20 TOC NAAT-positive patients, the median days between treatment 

and TOC visit was 13 days (range, 8–33 days). Most TOC NAAT-positive patients (29 of 31) 

received care at clinics that used the Hologic Aptima Combo-2. Two TOC NAAT-positive 

patients received care at a clinic that used the Roche cobas 4800 CT/NG assay; both of these 

patients were suspected of testing positive due to reinfection.

DISCUSSION

We found 61% of patients diagnosed with RS gonorrhea returned for a TOC visit overall, 

with wide variability across the 8 jurisdictions participating in SURRG. Return rates were 

higher among asymptomatic patients, women, and MSM compared with symptomatic 
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patients, men, and MSW, respectively. The median time from treatment to TOC visit was 12 

days, and 5% of patients tested NAAT-positive at their TOC visit. We did not identify any 

treatment failures due to ceftriaxone-resistant infections and determined that most positive 

results at TOC visits were likely due to reinfection or false positive NAAT results. Our 

findings suggest that the majority of patients diagnosed with and notified of RS gonorrhea 

will return for a TOC visit to facilitate detection of treatment failures, and that while 

TOC can identify and facilitate treatment of reinfections, false-positive TOC results can 

complicate interpretation and clinical management.

The TOC visit return rates we observed in our analysis are similar to the rates reported in the 

United Kingdom (58%), where TOC is recommended for all cases of gonorrhea.16 However, 

our TOC visit return rates were considerably higher than rates observed in other United 

States–based TOC evaluations, which reported rates of 44% and 26% among MSM with 

urethral, rectal or pharyngeal gonococcal infections in evaluations in New York City and 

Los Angeles, respectively, and 9% among STD clinic patients (from 17 clinics participating 

in the STD Surveillance Network) diagnosed with pharyngeal gonorrhea and treated with 

alternate regimes.10–12 It is unclear why the TOC visit return rates we observed were higher 

than other United States–based TOC analyses, although ours was the first to assess the 

TOC visit return rate among patients identified with RS gonorrhea, and patients in our 

study may have been more likely to return for a TOC visit after being informed their 

infection demonstrated RS. Further, the reasons for the wide variability we observed in 

TOC rates across the 8 jurisdictions were not immediately clear, as TOC protocols across 

the jurisdictions were similar. Additional investigation would be useful to determine if 

these differences are due to variability in how the TOC model was implemented locally, 

demographics of patient populations, and/or other factors, such as clinic access.

Although our overall TOC visit return rate was higher than other United States–based 

studies, nearly 40% of patients with RS gonorrhea did not return for a TOC visit. Thus, 

detection of treatment failures, even when patients are informed of having RS gonorrhea 

can be difficult. Given that most gonococcal infections are asymptomatic, patients with RS 

gonorrhea who do not return for a TOC visit may unknowingly spread these RS infections 

and challenge containment efforts. Many confirmed ceftriaxone-resistant treatment failure 

cases from around the world (with documented AST results) reported ceftriaxone MICs of 

≥0.50 μg/mL, which is higher than any of the ceftriaxone MICs we reported.8 It is unclear 

if patients would be more likely to return for a TOC if they were informed they had an 

infection with a level of resistance at or above levels observed in cases that led to treatment 

failures elsewhere.

Consistent with previous analyses, we reported a higher TOC visit return rate among 

asymptomatic patients than symptomatic patients and speculate that patients who were 

initially symptomatic and whose symptoms cleared are less motivated to return for a TOC 

visit than asymptomatic patients.10 We also found differences in the TOC visit return rate by 

gender, gender of sex partners among men, and anatomic site of infection. One hypothesis 

for the observed difference in TOC return rates between MSM and MSW only is that some 

MSM (perhaps through provider or media messaging) may be aware that antimicrobial-

resistant gonorrhea rates are highest among MSM and, therefore, more motivated to return 
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for a TOC visit when told they have a RS infection compared with MSW only. A second 

hypothesis is that MSM have higher TOC return rates than MSW only because of a greater 

likelihood of having asymptomatic infections (ie, rectal and pharyngeal infections) than 

MSW only. Further study of TOC visit return rate differences by patient characteristics, and 

the reasons for those differences may help guide patient TOC messaging. Our findings on 

TOC visit return rates, days between treatment and TOC visits, and TOC positivity have 

implications for clinic operations (eg, patient volume, clinic flow, testing resources, and 

protocols) particularly as providers implement or consider implementing the updated 2020 

gonorrhea TOC guidelines, which recommend a TOC 7 to 14 days after treatment for all 

patients diagnosed with pharyngeal gonorrhea.3 Anecdotally, a small number of SURRG 

clinics reported that implementing a TOC for patients with RS gonorrhea led to strain on 

clinic staff and reduced clinic availability for walk-in patients. Future work could investigate 

TOC burden on staff, clinic operations, resources, and patients, including assessing if TOC 

leads to turning away other priority patients. Documenting the value and cost-effectiveness 

of conducting TOC in different scenarios and evaluating if different models to streamline 

TOC specimen collection (eg, self-collected specimens, home-based testing) can reduce 

staff involvement and patient time in the clinic, or increase TOC visit return rates, are 

important next steps to support widespread integration of any current or future gonorrhea 

TOC recommendations into clinic operations.

In this evaluation, TOC activities did not identify any treatment failures due to ceftriaxone-

resistant infections. This finding was not unexpected because there have not been any 

confirmed cases of ceftriaxone-resistant gonorrhea in the United States (although we did 

not know this would be the case when we established the SURRG TOC protocol). In 

SURRG, we purposefully set AST thresholds for RS to include MICs lower than current 

CLSI breakpoints for cephalosporin nonsusceptibility. This strategy allowed us to investigate 

emerging resistant infections and to pilot and evaluate response efforts including TOC. Our 

TOC activities, however, identified patients with persistent infections because of inadequate 

treatment and reinfection. Among the 5% of patients who tested TOC-positive, 65% were 

suspected of having persistent infections due to nonrecommended or alternative treatment 

regimens, host factor issues, or reinfection, and so retreating these patients has the potential 

both to prevent infection sequalae and to prevent onward transmission.

At the same time, we found that about one-third of positive TOC results were likely false-

positives. This finding was not surprising, given the well-documented issue of false-positive 

NAAT results from residual nonviable genetic material and ongoing debate about the most 

appropriate timing for gonorrhea TOC recommendation.14–20 Also, potentially germane to 

this analysis, RS infections might be associated with delayed clearance of genetic material.19 

In our analysis, the 11 patients who likely had false-positive NAATs at their TOC visit 

returned for their TOC visit less than 14 days after treatment; and 8 of the 11 patients 

returned for their TOC visit less than 10 days after treatment. These results suggest that 

waiting to perform TOC using NAATs until at least 10 days after treatment would likely 

reduce false-positive results. However, even if TOC were consistently performed at least 

10 days after treatment, it may still be difficult for clinicians to differentiate between false-

positive results, persistent infections, and reinfections. Recommendations for management 

of patients with a positive TOC can be found in the 2021 CDC STI treatment guidelines and 

Schlanger et al. Page 8

Sex Transm Dis. Author manuscript; available in PMC 2023 June 20.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



include a careful sexual history to elicit sexual activity since initial treatment, retreatment, 

culture and antibiotic susceptibility testing, a second TOC, and consultation if cephalosporin 

treatment failure is suspected.21 Further, although DNA-based NAAT assays have been 

associated with higher rates of false positivity than RNA-based assays,14,19 we do not 

think the use of different assays across participating clinics impacted our results, as the 

RNA-based Aptima combo 2 was used in all suspected false-positive TOC cases in our 

analysis.

Our evaluation has several strengths including being a multisite project conducted over a 

2-year period across 42 heath centers in 8 jurisdictions, using standardized data collection, 

and a large sample size. It is also the first analysis to our knowledge of TOC visit return 

rates and outcomes among patients identified with RS gonorrhea.

This analysis has several limitations. First, TOC return rates reported may not be 

generalizable to all persons with gonorrhea in the general population or in local 

jurisdictions. Strengthening the US Response to Resistant Gonorrhea was conducted in 8 US 

jurisdictions and 90% of patients came from STD clinics, whereas nationally, in 2019, only 

8.6% of nationally reported gonorrhea cases were diagnosed in STD clinics.1 Second, some 

patients may have returned for a TOC visit at a facility not participating in SURRG, which 

may have underestimated the proportion of patients with a TOC visit. Third, small numbers 

of patients with RS infections identified at non-STD clinics may have limited our ability 

to detect differences in the TOC return percent by clinic setting. Fourth, the time between 

treatment and TOC visit was missing or not usable for 93 patients who returned for a TOC 

visit. And third, designations of suspected reasons for gonorrhea NAAT-positive specimens 

were based on best-available evidence in the medical record and may not represent the 

true reasons for NAAT-positive TOC results. For example, TOC-positive patients may 

have underreported interval sexual exposure, and thus, we may have undercounted likely 

reinfections. Also, because gonorrhea culture is less sensitive than NAAT, interpretation of a 

negative TOC-culture with a positive TOC NAAT alone does not necessarily indicate a false 

positive NAAT.

With the threat of ceftriaxone-resistant gonorrhea and limited alternative treatment options, 

conducting TOC on patients with known RS gonorrhea may be an important strategy 

to rapidly detect resistant infections, ensure infections are cured, and thus reduce the 

onward spread of resistant infections. Results of this analysis may also be useful to guide 

implementation of the recent TOC recommendations for all patients treated for pharyngeal 

gonorrhea.3,21 This evaluation provides data to support that a high proportion of patients 

with RS gonorrhea will return for a TOC within a reasonable time frame and could facilitate 

surveillance for treatment failures due to ceftriaxone resistance. Tests of cure can also 

identify cases of treatment failure due to inadequate treatment or host factor issues, as well 

as cases of reinfection—all situations from which patients can benefit from retreatment. 

Notably, our results also suggest that TOC conducted at the middle or later end of the 

recommended interval of 7 to 14 days might reduce false-positive NAAT results in patients 

whose infections demonstrate reduced antibiotic susceptibility. However, decisions about 

timing of TOC may also balance implications for possible reinfection and loss to follow-up 

and pragmatic decisions about clinic scheduling and patient availability. Further efforts to 
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pilot and evaluate the most effective and efficient TOC models and messaging may enhance 

our ability to monitor for treatment failures and contain the spread of ceftriaxone-resistant 

gonorrhea that is anticipated to appear in the United States in the near future.
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Figure 1. 
Days between treatment and TOC visit among patients returning for a TOC visit, SURRG, 

2018–2019 (N = 597)*.
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TABLE 2.

TOC Clinic Visit Return Rates by Symptomatic Status and Patient Characteristics, SURRG, 2018–2019

Asymptomatic* Symptomatic*

Characteristics n N % n N %

Sex

 Female (cis and trans female) 25 39 64.1 16 24 66.7

 Male (cis and trans male) 287 418 68.7 360 680 52.9

Sex of males’ sex partners

 MSM/MSMW 246 341 72.1 275 494 55.7

 MSW only 32 53 60.4 83 117 46.9

Infection source†

 Urethral 66 108 61.1 315 599 52.6

 Endocervical 17 25 68.0 15 23 65.2

 Rectal 140 194 72.2 34 62 54.8

 Pharyngeal 142 203 70.0 15 25 60.0

*
N, number of patients who were asymptomatic or symptomatic with or without a TOC visit; n, number of patients who returned for a TOC visit 

within that category.

†
Includes reduced susceptible infections at more than 1 anatomic site.

MSM/MSMW, cis and transgender males who reported recent sex with men or both men and women.
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