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Outline
• Key theories
• Antibiotics

– Novel antibiotics
– Older ones for treatment and prevention

• Diagnostics
• Vaccines
• Condoms
• Male circumcision
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Reproductive number

• β = transmission efficiency
• C = contact rate
• D = duration of infectiousness

Goal: Reproductive # (β x c x d) < 1

Gunn and Klausner, STD, 2019



Core Group Theory
• Gonorrhea prevalence 

is < 1% overall
• R0 < 1
• A core sub-population 

must exist to sustain 
endemicity

Yorke, Hethcote and Nold, STD, 1978
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CDC Declares Gonorrhea Urgent Threat
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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 
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Old Drugs
• Ertapenem IM/IV 1000 MG
• Fosfomycin Oral Suspension

• ClinicalTrials.gov Identifier: NCT03294395
• 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 
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69% Cipro susceptible
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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

N > 5000 isolates, 1996-2006, 16 countries
Mutated Ser-91 (S91F) is necessary and sufficient 

Detected resistance in 98.6% of infections
13



GyrA Serine 91 Testing 
UCLA Health 2015-2017

• November 2015, UCLA 
Health began reflex gyrA
serine 91 genotyping all 
Neisseria gonorrhoeae 
nucleic acid positive 
clinical specimens

• UCLA Health serves 
> 500,000 lives

Allan-Blitz et al, CID, 201714



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
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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
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Percent Cure by Anatomic Site and 
Study Population
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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

…new companies bringing NG/ NG-resistance assays

Klausner and Kerndt, JAMA, May 2013
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Expedited Partner Therapy

21

CDC: EPT is a “useful option” to further partner treatment, particularly 
for male partners of women with chlamydia or gonorrhea



• 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 any STD

24
Bolan R et al. STD, 2015

Trend toward 73% reduction in syphilis



Molina JM et al, Lancet ID, 2018



73% reduction in syphilis incidence
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84% U.S. social media app users interested 
in doxy for STI prevention, 2019
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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  



Doxy Concerns
• Resistance—other pathogens 

like Staphylococcal aureus 
(MRSA), Gram-negative 
enteric infections
– No resistance in syphilis or 

chlamydia
• Long-term safety, microbiome
• Golden and Handsfield raised 

issues of risk vs. benefit:  
preventing a preventing 
treatable disease vs. 
complications; cost-
effectiveness 

Grant JS et al. CID, 2019



Point-of-Care Diagnostics

Ft. Lauderdale, New York City,  Los Angeles, Boston,  Mississippi



Same-day testing = same-day treatment

STD, 2020



Rapid 25-minute point-of-care

Binx Visby Medical

510K cleared  August 13, 2019 Clin Trials NCT03852316 
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Point-of-Care Rapid Treponemal Test

FDA-cleared Syphilis Health Check 33



Can testing decrease STIs at 
population level?

• Some evidence from San Francisco, Australia for syphilis
• Additional evidence from Paris for syphilis 

(14% decline 2017 2018)
• Evidence chlamydia screening reduces sequelae but not 

prevalence (Hocking et al, 63 clinic RCT)
• NG screening  drive resistance, labelling, cost

Clin Infect Dis. 2017 Aug 1;65(3):389-395

https://www.ncbi.nlm.nih.gov/pubmed/28419198


Vaccines

• MenB vaccine for gonorrhea
– 30-40% protection 4 epi studies
– NZ, Alberta, Norway, Cuba
– NIH July 2020 and Australia

• NG peptide mimic vaccine (Rice)
• Phase 1 C. trachomatis vaccine

(Abraham, Lancet Inf Dis, 2019)
• Immunogenicity T. pallidum-0751 

adhesion (Cameron)
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Condoms
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Male Circumcision

Lancet Global Health, 2014

42% reduction in syphilis incidence



Summary
• Antibiotics

–New antibiotics forthcoming
–Smarter use of older antibiotics

• Resistance-guided treatment of gonorrhea
• Syphilis prophylaxis
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Summary
• Diagnostics

–Point-of-care diagnostics, rapid tests
• Vaccines

–Promising vaccines … but a long way off
• Condoms and male circumcision
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Paradigm shift

From personal responsibility … 
to public health accountability
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Thank you
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