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Sexually Transmitted Infections





Gonorrhea — Proportion of STD Clinic Patients Testing Positive by Age Group, 
Sex, and Sex of Sex Partners, STD Surveillance Network (SSuN), 2021*

* Reported 2021 data are preliminary as of June 15, 2022
NOTE: Results are based on data obtained from unique patients in participating sites with known sex of sex partners attending SSuN STD clinics
who were tested ≥1 times for gonorrhea in 2021 (n = 41,017).



Network (SSuN), Estimated Proportion of Gonorrhea Cases by Sex and Sex of Sex 
Partners and Jurisdiction, STD Surveillance 2021*

* Reported 2021 data are preliminary as of June 15, 2022
NOTE: Estimate based on weighted analysis of data on sex of sex partners obtained from interviews (n = 5,312) conducted among a random sample of gonorrhea cases 
reported January to December 2021. Includes ten SSuN sites reporting completed case investigations in 2021 for at least 2% of all reported gonorrhea cases.



Gonorrhea — Rates of Reported Cases by Year, United States, 1941–
2021*

* Reported 2021 data are preliminary as of July 7, 2022
† Per 100,000
CDC statistical data 2021



Antimicrobials for Gonorrhea
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Location of Participating Sentinel Sites and Regional Laboratories, 
Gonococcal Isolate Surveillance Project (GISP), 2021

NOTE: Baltimore and Seattle are both sentinel sites and regional laboratories.



GISP Data on Susceptibility

CDC - GISP Profiles - 2020

https://www.cdc.gov/std/statistics/gisp-profiles/default.htm
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Neisseria gonorrhoeae — Prevalence of Tetracycline, Penicillin, or Ciprofloxacin Resistance* 
or Elevated Cefixime, Ceftriaxone, or Azithromycin Minimum Inhibitory Concentrations 
(MICs)†, by Year — Gonococcal Isolate Surveillance Project (GISP), 2000–2021‡

* Resistance: Ciprofloxacin: MIC ≥ 1.0 µg/mL; Penicillin: MIC ≥ 2.0 µg/mL or Beta-lactamase positive; Tetracycline: MIC ≥ 2.0 µg/mL
† Elevated MICs: Azithromycin: MIC ≥ 1.0 µg/mL (2000–2004); ≥ 2.0 µg/mL (2005–2021); Ceftriaxone: MIC ≥ 0.125 µg/mL; Cefixime: MIC ≥ 0.25 µg/mL
‡ Reported 2021 data are preliminary as of June 23, 2022

NOTE: Cefixime susceptibility was not tested in 2007 and 2008.
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Neisseria gonorrhoeae — Percentage of Urethral Isolates with Elevated Minimum 
Inhibitory Concentrations (MICs) to Azithromycin* and Ceftriaxone† by Sex and Sex of 
Sex Partners, Gonococcal Isolate Surveillance Project (GISP), 2012–2021‡

* Elevated Azithromycin MIC: ≥ 2.0 µg/mL

† Elevated Ceftriaxone MIC: ≥ 0.125 µg/mL

‡ Reported 2021 data are preliminary as of June 23, 2022



2021 Treatment Guidelines for Gonorrhea
NEW Treatments

*For persons weighing ≥ 150kg, 1 g of IM 
ceftriaxone should be administered

Ceftriaxone 500 mg IM x 1 
for persons weighing <150kg*

Doxycycline 100 mg PO twice 
daily x 7 days

If chlamydia has not been excluded, treat for 
chlamydia with:

*For pregnancy, allergy, or concern for non-
adherence 1g PO Azithromycin can be used
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Gonorrhea — Estimated Proportion of Cases Treated with Recommended 
Regimen by Jurisdiction, STD Surveillance Network (SSuN), 2021*

* Reported 2021 data are preliminary as of June 15, 2022

NOTE: Includes only SSuN jurisdictions with treatment and dosage data ascertained for at least 80% of sampled, investigated cases. In 2021, the 
recommended treatment for uncomplicated gonorrhea was monotherapy with 500 mg ceftriaxone intramuscular. Data in this figure reflect 
patients treated in compliance with the current treatment recommendations. N = 3,462 completed investigations among randomly selected cases.



Why Increase the Dose and Change the Regimen?

• Concern about resistance increasing with azithromycin use

– Empiric treatments for STIs

– Other uses e.g. bronchitis, Mycoplasma genitalium, etc

• PK/PD of beta-lactam antibiotics

– fT (free time) >MIC, needs 20 hours above MIC

– MIC creep for many antibiotics

• Preserving antibiotics in general for the future with lack of antibiotics in the pipeline 





GC Treatment Alternatives and Cephalosporin Allergy

Alternative

• Cefixime 800 mg orally as a single dose

• Ciprofloxacin 500mg PO x 1 if resistance testing available

• gyrA testing

Allergy

• Gentamicin 240mg IM Plus Azithromycin 2g PO x1

*No reliable alternatives for pharyngeal gonorrhea

• https://www.cdc.gov/mmwr/volumes/69/wr/mm6950a6.htm



New Treatments: repurposing antibiotics
NABOGO Trial . deVires et al
• New AntiBiotic treatment Options for 

uncomplicated GOnorrhea
• RCT , double blinded, single center for 

anal GC 
• Evaluating ceftriaxone, ertapenem, 

gentamicin and fosfomycin
• Outcome: proportion of participants 

with negative NAAT at 7-14 days after 
treatment

• Stats: modified intention to treat with 
lost to follow up was considered 
failure; all arms compared to 
ceftriaxone

• Non inferiority- lower Hochberg-
corrected 95% CI for difference 
between experimental and control 
group was > -10%

• de Vries et al. Lancet ID, 2022

NABOGO Design
• September 2017-June 2020
• 2160 patients
• >18 years of age
• Anal GC diagnosed by NAAT or 

symptomatic with + gram stain 
• 1:1:1 arms
• Excluded: complicated infections (PID, 

epididymitis), other infections, pregnancy, 
new HIV diagnosis, CD4 <200, known 
allergy to any of the medications, 
renal/liver disease,  and other conditions

• DSMB: early termination if <60% efficacy 
which happened in Fosfomycin arm



NABOGO Results and Conclusions
• Single dose of ertapenem 1000mg was non-inferior but 

in the intention to treat arm (due to lost to follow up), 
non-inferiority was not established
– May not be able to use in resistant ceftriaxone 

organisms- due to volume of distribution and 
concentrations

– Costs of ertapenem
– GI intolerance
– Risk of carbapenem resistance

• Gentamicin
– 5mg/kg dose may be higher than the 240 mg IM 

dose + azithromycin now recommended
– Frequent pharyngeal failures with single dose; multi-

dose may have oto/renal toxicity
• Fosfomycin 6 g oral was inferior; study arm stopped

– Multiday dosing 3 g days 1,3 5 was non inferior 
previous studies



New Antimicrobials



Novel Antibiotics in Phase 3 Trials

Zoliflodacin

• A novel spiropyrimidinetrione antimicrobial
• Inhibits DNA biosynthesis 
• 2gm or 3 gm oral doses
• 96% cure in micro-ITT
• Benefits

– Maintains efficacy against cipro-
resistant strains

• Limitations: few with rectal infections; poor 
pharyngeal levelsà failures but no 
resistance detected 

Gepotidacin

• A novel triazaacenaphthylene bacterial 
type II topoisomerase inhibitor

• Phase 2 study, uncomplicated urogenital 
GC (originally studied for UTIs)

• Single dose 1500mg or 3000 mg oral
• Micro-ITT eradication was 97%, 95% and 

96% for urogenital , pharyngeal and rectal 
specimen respectively

• Failures occurred in organisms with high 
MICs and a common gene mutation

• Limitations: small sample size, few patients 
with pharyngeal or rectal GC enrolled; only 
3% evaluated were womenTaylor S et al.  N Engl J Med 2018; 379:1835-1845

Taylor, S et al. Clin Infect Dis. 2018 Aug 1;67(4):504-512



Changes to GC Screening and Testing

• More frequent screening for populations especially those at risk (sexually active populations)

• Testing at extragenital sites for women (pharyngeal and anal) based on risk for infection and 
complications

• Offering of self-collected swabs for all anatomic sites provided that the laboratory performing 
testing has been validated for self-collected specimen types

• NAAT and culture testing at sterile body sites in cases of disseminated gonorrhea (DGI) 
(limited data on NAAT use) with genital and extra genital testing concurrently to increase 
yield of diagnosis



What else can we do? 
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Current testing at CUMC



Hologic Aptima Assays

• Aptima Combo assays –
utilize TMA and target 
capture to detect rRNA
for the following 
pathogens:
– CT/GC (combo)
– Trichomonas





Neisseria gonorrhoeae/Chlamydia trachomatis Assay

• Combines target capture, TMA, and DKA
• Cleared for the following specimens on the Panther System: 

– Clinician-collected endocervical, vaginal, and male urethral swab 
specimens 

– Male urine specimens 
– Clinician-collected PreservCyt Solution liquid Pap specimens 
– Patient-collected vaginal swab specimens

• only female urine, endocervical and vaginal swabs are accepted
Trichomonas vaginalis Assay



Flasher vs. 
Glower probe



Neisseria gonorrhoeae Culture

• Fastidious organism and 
susceptible to cold
– In general, poor yield

• Requires special media for 
isolation (e.g. Thayer-Martin 
agar) and CO2 incubation

• Collection and transport to lab 
ASAP (<2 hrs ideal)

https://microbeonline.com/chocolate-agar-composition-uses-colony-characteristics/

So why do it at all??

Antibiotic susceptibility results







Developments in “Near Patient” Testing





https://www.nationalgeographic.com/science/article/space-shuttle-program
https://www.nasa.gov/feature/meet-nasa-s-orion-spacecraft/



Alternate Future of STI testing?

• Does “Home Testing” 
mean POC,or
something else??

• Convenient (and 
discreet) vs. Rapid



What’s Missing?

These assays all give an ID, but where’s my AST result??
More importantly…why do I care?!?



Multi-drug resistant Neisseria gonorrhoea

• Antimicrobial resistance in gonorrhoea has increased rapidly in 
recent years and has reduced the options for treatment.

• Eighty-two million new cases of gonorrhoea occurred in 2020.

• Most gonorrhea cases in 2020 were in the WHO African Region 
and the Western Pacific Region.

• Most people affected are aged 15–49 years.

https://www.who.int/news-room/fact-sheets/detail/multi-drug-resistant-gonorrhoea



Antibiotic resistance in Neisseria gonorrhoeae

Quillin, S., Seifert, H. Neisseria gonorrhoeae host adaptation and pathogenesis.Nat Rev Microbiol 16, 226–240 (2018). https://doi.org/10.1038/nrmicro.2017.169



Visser M, van Westreenen M, van Bergen J, et al. Sex Transm Infect 2020;96:220–222.





N. gonorrhoeae resistance testing

https://diagnostics.roche.com/global/en/products/params/resistanceplus-gc.html

Registration status: CE-IVD, not yet available in the U.S.



Antibiotic Resistant Mycoplasma genitalium
• M. genitalium cases are on the rise in both men and 

women

• Resistance to azithromycin rapidly increasing

• Molecular markers for macrolide resistance strongly 
correlate with treatment failure 
– Studies have shown prevalence ranging from 44% to 90% in 

the United States, Canada, Western Europe, and Australia 

https://www.cdc.gov/std/treatment-guidelines/mycoplasmagenitalium.htm



Mycoplasma genitalium resistance testing

• detection of 5 mutations 
in the 23S rRNA gene 
(A2058G, A2059G, 
A2058T, A2058C, and 
A2059C) associated with 
resistance to 
azithromycin

Registration status: CE-IVD, not yet available in the U.S. https://diagnostics.roche.com/global/en/products/params/resistanceplus-mg.html



Mycoplasma genitalium resistance testing

• Detection of 4 mutations 
in the 23S rRNA gene 
(A2058G, A2059G, 
A2058T,
A2058C) associated with 
resistance to 
azithromycin

CE-IVD in Vitro Diagnostic Medical Device. Not available in the U.S.

https://www.cepheid.com/en/tests/Sexual-Health/SpeeDx-RPMG-FleX



What is in the pipeline?



Diagnostic Summary- STI testing
• Molecular techniques have largely replacing traditional 

culture-based ID 
– Dramatically increased sensitivity, turnaround time

• Trend toward near patient testing will continue

• There is a critical need for continued development and 
implementation of molecular-based antimicrobial 
resistance testing to combat antibiotic resistance. 



Conclusion
• Neisseria gonorrhea continues to be a 

significant STI 

• Resistance in GC isolates is a problem

• Guidelines are created and updated based 
on susceptibility testing at GISP sites

• Pipeline for new therapeutics is limited but 
there are some new drugs

• Control of GC includes:

• Screening and testing

• Successful treatment- resistance based 
treatment

• Implementation of new diagnostics

• Possible new principals for prevention 
increased testing and DoxyPEP

% decreased susceptibility cefixime and/or ceftriaxone WHO Gonococcal 
Antimicrobial Surveillance Programme

https://thenativeantigencompany.com/gonorrhea-whats-currently-in-the-
clinical-pipeline/ Feb 26, 2020

Resistance
Orange 6-30% 
Red 71-100%

https://thenativeantigencompany.com/gonorrhea-whats-currently-in-the-clinical-pipeline/


The CDC-funded NYC STD Prevention Training Center at Columbia University 
provides a continuum of education, resources, consultation and technical 
assistance to health care providers, and clinical sites. www.nycptc.org

Didactic Presentations
Webinars, conferences, trainings
and grand rounds presentations to 
enhance and build knowledge

Technical Assistance
Virtual and on-site technical assistance 
regarding quality improvement, clinic 
implementation and best practices around 
sexual health provision

Clinical Consultation Warmline
Clinical guidance regarding STD cases; no 
identifying patient data is submitted 
www.stdccn.org

Resources
Clinical guidance tools regarding the STD 
treatment guidelines, screening algorithms 
and knowledge books, such as the Syphilis 
Monograph. To download a copy please visit: 
http://bit.ly/SyphilisMonograph2019PTC

NYC STD PREVENTION TRAINING CENTER (PTC)

http://www.nycptc.org/
http://www.stdccn.org/
http://bit.ly/SyphilisMonograph2019PTC


STI Treatment 
Guide Mobile App
Get treatment regimens FAST

Download CDC’s 
free app for 
iPhone and 
Android devices

www.cdc.gov/std


