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CDC Declares Gonorrhea Urgent Threat



40 years ago…
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New Drugs

• Solithromycin (halted)

• Gepotidacin (phase 3) 

– ClinicalTrials.gov Identifier: NCT04010539

• Zoliflodacin (phase 3)

– ClinicalTrials.gov Identifier: NCT03959527 

• Ertapenem 1000 MG

• Fosfomycin Oral Suspension

• ClinicalTrials.gov Identifier: NCT03294395



Old Drugs, New Uses

• Ciprofloxacin for NG treatment

– ClinicalTrials.gov Identifier: NCT02961751

• Doxycycline for rectal CT treatment

– ClinicalTrials.gov Identifier: NCT03608774

• Doxycycline for STI prevention

– Seattle, San Francisco, Vancouver, 

Sydney, Melbourne, Paris and Kenya 



69% Cipro susceptible



Gyrase A Serine 91

• Ciprofloxacin targets the DNA Gyrase subunit

-TCC-

-TTC-

Ser-91

Phe-91

Tanaka M, Genitourin Med, 1996; Allan-Blitz, STD, 2017

Mutated Ser-91 (S91F) is necessary and sufficient 

Detects resistance in 98.6% of infections

(N > 5000 isolates, 1996-2006, 16 countries)



GyrA Serine 91 Testing 

UCLA Health

• November 2015, UCLA 

Health began reflex gyrA

serine 91 genotyping all 

Neisseria gonorrhoeae 

nucleic acid positive 

clinical specimens

• UCLA Health serves 

> 500,000 lives



p-value < 0.001
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NIH Clinical Outcome Study

• Prospective clinical outcome study of Cipro 

500 mg single dose oral therapy in gyrA wild 

type NG infections

• 8 clinics across the U.S.

• 117 culture-positive wild type infections at 

various anatomic sites

• Culture test of cure at 5-7 days

ClinicalTrials.gov NCT02961751



100% Cure Regardless of Anatomic Site

Analysis Population Statistic

Cervical/

Urethral Rectal Pharyngeal

All 

anatomic 

sites

Intent-to-Treat

Number of Infections with 

Microbiological cure, n 38 81 35 154

Number of infections, N 39 89 40 168

Microbiological cure, % 97.4 91 87.5 91.7

95% CI, % 90.4, 100.0 85.0, 100.0 77.0, 100.0 87.6, 100.0

Microbiological 

Intent-to-Treat

Number of Infections with 

Microbiological cure, n 33 74 14 121

Number of infections, N 34 79 16 129

Microbiological cure, % 97.1 93.7 87.5 93.8

95% CI, % 89.1, 100.0 88.0, 100.0 69.5, 100.0 89.6, 100.0

Per-Protocol

Number of Infections with 

Microbiological cure, n 30 73 14 117

Number of infections, N 30 73 14 117

Microbiological cure, % 100 100 100 100

95% CI, % 90.5, 100.0 96.0, 100.0 80.7, 100.0 97.5, 100.0

Klausner, JAMA Open Network, in review



Advantages to Resistance-Guided 

Therapy with Ciprofloxacin

• Inexpensive 

• Oral therapy

• Easy to use for partner treatment

• Safe for partner treatment

• Highly efficacious at ALL anatomic sites of infection

• Might reduce selection pressure and “save” 

ceftriaxone

Klausner and Kerndt, JAMA, May 2013



• Traveler's diarrhea (Stack, Gastroenterology, 1979)

‒Doxy 100 mg daily = 85% efficacy

• Scrub typhus (Twartz, JID, 1982)

‒Doxy 200 mg weekly = 89% efficacy

• Leptospirosis (Takafuji, NEJM, 1984)

‒Doxy 200 mg weekly = 95% efficacy

• Lyme disease (Nadelman, NEJM, 2001)  

‒Doxy 200 mg x 1 = 87% efficacy

Doxycycline prophylaxis 
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• Daily 100 mg dose vs. behavioral  intervention

• N = 30 men

• 48 week total follow-up

Bolan R et al. STD, 2015



73% reduction in syphilis

19

Bolan R et al. STD, 2015



Molina JM et al, Lancet ID, 2018



73% reduction in syphilis incidence



84% U.S. social media app users interested 

in doxy for STI prevention, 2019



More prevention efforts gained targeting men with higher 

sexual activity

Wilson DP et al, STD, 2011

70% use-effectiveness by 50% of gay men 

predicted to reduce syphilis cases by 

∼50% after 12 months and 85% after 10 years  



Concerns

• Resistance—other pathogens 
like Staphylococcal aureus 
(MRSA), 
Gram-negative enteric 
infections

– No resistance in syphilis or 
chlamydia

• Long-term safety

• Golden and Handsfield raised 
issues of risk vs. benefit:  
preventing STIs vs. preventing 
treatable disease; impact on 
microbiome; cost-
effectiveness 

Grant JS et al. CID, 2019



Vaccines

• MenB vaccine for gonorrhea

–30-40% protection in epi studies

–NIH, July 2020

• Phase 1 C. trachomatis vaccine

–Sonya Abraham et al, Lancet Infectious Diseases 

(2019)

• Immunogenicity of T. pallidum-0751 adhesin



STI Pipeline Drug and Vaccine 

Summary

• New antibiotics forthcoming

• Smarter use of older antibiotics

• Promising vaccines but a long way off
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WHAT’S NEW!



Extra-Genital Testing

■ Throat and anal swabs now cleared for 2 assays

■ Soon to be submitted for 3 additional assays



Multi-site Extra-Genital Study -
Chlamydia
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Mycoplasma genitalium Assays

■ Hologic Aptima MG – RNA based assay

– Available as an “analyte specific reagent” for several 
years

– FDA approved in 2019 for multiple sample types

■ cobas TV/MG – Real time DNA PCR assay

– FDA approved in 2019

■ Automated, mid-high throughput, can be run with 
samples used for chlamydia/gonorrhea testing

– Caution when “bundling”!!!



New Assay on the Immediate Horizon

■ SpeeDx ResistancePlus MG (RPMG) – PlexZyme®

chemistry

– Results: MG (-); MG(+)/MRM(-); 
MG(+)/MRM(+)

– CE-IVD cleared for use in Europe

– Under evaluation in the US

■ Assay is platform agnostic

– Data shows good performance on the Cepheid 
GeneXpert platform (CE-IVD cleared for use in 
Europe)



MG Macrolide Resistance Markers (MRMs)*

1. Romano 2018, 2. Bachmann (unpublished), 3. Chambers 2019, 4. Allan-Blitz 2018, 
5. Getman 2016, 6.  Xiao 2018, 7. Xiao 2019, 8. Dionne-Odom 2018 

Seattle, WA
62% (hetero men)1

69% (men w/urethritis)2

94% (MSM)3

Los Angeles, CA
80% (clinic attendees)4 Birmingham, AL

44% (STD Clinic)6

61% (hetero couples)7

61% (men w/urethritis)2

74% (HIV+ MSM)8

Durham & Greensboro, NC
61% & 64%  (men 

w/urethritis)2

Pittsburgh, PA
58% (men w/urethritis)2

New Orleans, LA
60% (men w/urethritis)2

7 U.S. cities
48% (clinic attendees)5

Slide Material Courtesy of Lisa Manhart

MG MRM prevalence ranges from 44%-90% across U.S. sites 

*MRMs in the 23S rRNA gene, typically A2071 and A2072 (E.coli numbering 2058 and 2059) 

• Worldwide, reported MG MRM prevalence ranges from 4%-100%, mostly in the 15%-60% range



Australian Guidelines

Men with NGU or proctitis; Women with PID

• Collect diagnostic sample

• DX 100 mg BID x 7 days

F/U Day 7-14

Review lab 

results

MG(-)

• Treat for other STI 

found via lab 

testing

MG(+)/MRM(-)

• AZ 500 mg x 5 

days

MG(+)/MRM(+)

• Sitafloxacin

• MX 400 mg x 7 

days



Is 2-stage treatment an improvement?

■ Among 47 women with PID; cure rates were above 
90%*

■ Among 80 women, 160 MSW and 196 MSM:

– 71.5% were MRM(+)

– Cure rates were 95.4% for MRM(-) and 91.9% for 
MRM(+) patients**

■ 244 patients with 68% MRM(+)

– 94.8% & 92.2% cure rates for MRM(-) and MRM 
(+)

*Latimer et al. Sex Transm Dis 2019

**Durukan et al. Presented at the International Society for STD Research meeting, July 2019

***Read et al.  Clin Infect Dis 2019



Point of Care Tests

■ A POC that could 

– detect ~95% of cases and treat only 60% could 

– reduce prevalence by 15% and 

– save $60 million/y (Rönn, et al, CID 2019)



The future is here

■ binx health io® CT/NG detects chlamydia and 

gonorrhea using molecular amplification technology 

in 30 minutes

■ Gettinger, et al, STD 2019

– Adds ~11 min in Student Health Clinic

– ~84% were willing to wait up to 20 min



Direct to Consumer

■ Order a test kit, mail samples, get results & referral to Tx:  

– I Want the Kit (C. Gaydos, JHU)

– Great strategy to increase access (or is it?)

■ Quality?

– Lab Developed (or modified) Tests

– Sample stability

– Inappropriate test requests



Caveat Emptor!

Bobbie, do you know anything 

about a company called XXX with a 

STI- multiplex test? They tested a 

women positive from a vaginal 

swab in one of our clinics and 

called it positive for TP, (no RPR 

or TPPA positive titers).



WHAT’S ON THE WAY?



Ex-US

■ Dual Syphilis POC

– Non-treponemal and treponemal antibodies at 

the same time

– Non-treponemal and HIV antibodies at the same 

time

■ HIV Viral Load 

– Over/under critical cut-off



Improved POC

■ Shorter time to results

■ Multiplexing

■ Instrument- free

– Or disposable

– Or reusable

■ COST

■ Over-the Counter



Questions we Should be Asking

■ A woman has a positive chlamydia test

– What about gonorrhea or trichomonas? Syphilis 

if she is pregnant? HIV?

■ What if reagents are expired or stored improperly or 

timing isn’t followed?

■ How is Quality managed?



Issues to Consider

■ Linkage to Care

■ Surveillance

■ Managing Co-infections

■ Managing Partners



Summary

■ The future is NOW

– But tomorrow is going to be even cooler!

■ With changes in technology

– Changes in clinic flow

– Changes in clinic utilization

– Changes in outreach

■ Thoughtful and planned change can support public 
health efforts
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About Treatment Action Group

Treatment Action Group (TAG) is an independent, activist and 
community-based research and policy think tank fighting for 
better treatment, prevention, a vaccine, and a cure for HIV, 

tuberculosis, and hepatitis C virus.

www.treatmentactiongroup.org



2019 STI Pipeline Report

http://www.treatmentactiongroup.org/content/pipeline-gonorrhea-chlamydia-and-syphilis

http://www.treatmentactiongroup.org/content/pipeline-gonorrhea-chlamydia-and-syphilis


A Case for HIV/STI Activism

STIs are a burden in terms of sheer 
numbers

• 2016: Est 376 million new infections 
(~ 1 million per day) of four STIs: 
gonorrhea, chlamydia, syphilis, and 
trichomoniasis. (WHO 2018)

• 2018: More than 2.4 million 
reported syphilis, gonorrhea and 
chlamydia infections in the US, 
increase of more than 100,000 from 
2017. (CDC 2018 STD Surveillance)

• 2008: CDC estimated that annual 
chlamydia costs were $517 million, 
gonorrhea costs were $163 million, 
and syphilis costs were $40 million. 
(Owusu-Edusei K Jr, et al. The estimated direct 
medical cost of selected STIs in the US, 2008. Sex 
Transm Dis. 2013 Mar;40(3):197–201.)

Image from:CDC 2019 
https://www.cdc.gov/nchhstp/newsroom
/docs/factsheets/STD-Trends-508.pdf

https://apps.who.int/iris/bitstream/handle/10665/277258/9789241565691-eng.pdf?ua=1
https://www.cdc.gov/std/stats18/default.htm
https://www.cdc.gov/nchhstp/newsroom/docs/factsheets/STD-Trends-508.pdf


Cases of More Severe Consequences

• Syphilis remains the second leading 
cause of stillbirth and miscarriage 
worldwide. (WHO. Estimates on Congenital Syphilis. Feb 
2019)

• Undetected gonorrhea and chlamydia 
carry an increased risk of blindness for 
babies. (CDC. Conjunctivitis in Newborns) 

• With chlamydia, most of the infections 
(70–80%) in women are asymptomatic; 
however, an estimated 5 out of 1,000 
will lead to tubal factor infertility. (de la 
Maza LM, et al. Update on Chlamydia trachomatis vaccinology. Clin
Vaccine Immunol. 2017)

• Neurosyphilis: 2009 to 2015 prevalence 
of reported cases was low, but this may 
be an underestimate (CDC, Reported Cases of 
Neurosyphilis Among Early Syphilis Cases, 2018)

Image from: CDC 2019 
https://www.cdc.gov/nchhstp/newsroom
/docs/factsheets/STD-Trends-508.pdf

https://www.who.int/reproductivehealth/congenital-syphilis-estimates/en/
https://www.cdc.gov/conjunctivitis/newborns.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5763486/
https://www.cdc.gov/nchhstp/newsroom/docs/factsheets/STD-Trends-508.pdf


STIs Complicate HIV Risk

• Bacterial infections have long been known to be 
associated with an increased risk of acquiring and 
transmitting HIV. (Ward H. Contribution of STIs to the sexual 
transmission of HIV. Curr Opin HIV AIDS. 2010)

• A recent modeling study found that 10.4% of new 
HIV infections among men who have sex with men 
(MSM) could be attributed to chlamydia and 
gonorrhea infections. (Jones J, et al. Proportion of incident HIV 
cases among MSM attributable to GC  and CT: a modeling analysis. Sex 
Transm Dis. 2019)



Problematic Risk Compensation Narratives

• Healthcare providers are 
struggling to provide PrEP
and U=U messaging

• A significant factor may be 
fears of risk compensation

• Difficult to fix in a time of STI 
burden Image from: Calabrese. Prevention Paradox. 

2018

https://www.forbes.com/sites/lisafitzpatrick/2019/12/07/hhs-pays-for-prep-but-who-will-prescribe-it/#15c664e385cf

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6016621/
https://www.forbes.com/sites/lisafitzpatrick/2019/12/07/hhs-pays-for-prep-but-who-will-prescribe-it/#15c664e385cf


Expand the Lessons of HIV 
Prevention

• U=U and PrEP, similar to the reproductive health 
movement, have brought choice, community 
empowerment, and (dare I say it) pleasure into the mix. 

• Dramatic decreases in new HIV infections that were 
never possible with limited tools.

• Commitment to biomedical research activism for STIs
• Refocused on structural and policy factors
• See the sexual revolution through: get to a place where 

individuals can make informed, empowered choices that 
are fully respected by stakeholders (even if it’s not the 
same choice we would make)



Fund and Convene Sexual Health Advocates

• Get with your sex positive PrEP, U=U, and 
reproductive health advocates

• Engage affected communities meaningfully

• Provide transparent data & communication

• Fund us: marginalized communities don’t always 
have the same access to resources as other key 
stakeholders do



Advocacy for Increased Research 
$$$

• More NIH funding for STI biomedical research
• Initial $9 million NIH investment in vaccine research is a far 

cry from what will be needed to develop these essential 
tools, and advocates should make the case for increased 
investment now. (NIAID. Seeking centers to develop vaccines for sexually 
transmitted infections. 2018 April 18)

• Guarantee access of new tools while discussing appropriate 
incentives for innovation

• TAG is seeking to write a report on research targets and 
immediate key funding needs (pending funding)

https://www.niaid.nih.gov/grants-contracts/seeking-centers-develop-vaccines-sexually-transmitted-infections


Early Implementation Discussions 
on Pipeline Tools

• Cost that guarantees access 
but incentivizes innovation

• E.g. discussions on accessing 
zoliflodacin and gepotidacin
for MDR and XDR gonorrhea 
should happen now

• Rapid advancement through 
regulatory processes

• Combatting sex negative, 
paternalistic narratives

• E.g. doxycycline should be 
seriously considered for pre-
and post- exposure 
prophylaxis for syphilis and 
chlamydia

Traeger, Assoc. of PrEP with Incidence of 
STIs, 2019

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6459111/figure/joi190027f1/


Implementation of Existing Tools

• Bicillin LA shortages 

• Unacceptable declines in 
funding

• Revitalizing infrastructure

Nat’l Academy of Public Administration, The STD 
Epid. in America: The Frontline Struggle, 2019

http://www.ncsddc.org/wp-content/uploads/2019/11/NCSD-Phase-II-Final-Report.pdf


Email & Shameless Plugs

• Jeremiah.Johnson@treatmentactiongroup.org

• Access TAG’s STD Pipeline Report

• Fund sex positive sexual health advocates!

mailto:Jeremiah.Johnson@treatmentactiongroup.org

