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— Novel antibiotics
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Reproductive number

e 3 = transmission efficiency
e C = contact rate
e D = duration of infectiousness

Goal: Reproductive # (B xcxd) <1

Gunn and Klausner, STD, 2019



Core Group Theory

« Gonorrhea prevalence
IS < 1% overall

e Ry<1
e A core sub-population

must exist to sustain
endemicity

Yorke, Hethcote and Nold, STD, 1978

Dynamics and Control of the Transmission of Gonorrhea
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CDC Declares Gonorrhea Urgent Threat
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40 years ago...
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Laboratories Asked to Begin Tests
To Detect a Type of Gonorrhea
That Resists Penicillin
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GENEVA, Jan. 8—In an urgent step
to prevent the development of a major
International health problem, the World rr ea ear

Health Organization has asked laborato-
ries throughout the world to begin tests UNITED PRESS I
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New Drugs

e Solithromycin (halted)

o Gepotidacin (phase 3)
— ClinicalTrials.gov Identifier: NCT04010539

« Zoliflodacin (phase 3)
— ClinicalTrials.gov Identifier: NCT03959527



Old Drugs

Ertapenem IM/IV 1000 MG
Fosfomycin Oral Suspension
e 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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Figure 32. Resistance or Elevated MIC Patterns of Neisseria
gonorrhoeae Isolates to Antimicrobials, Gonococcal Isolate
Surveillance Project (GISP), 2018

A. By Number of Antimicrobials

Any 4 antimicrobials, 0.3%

Any 5 antimicrobials, <0.1%
Any 3 antimicrobials, 4.1%

Any 2 antimicrobials, 14.8%

69% Cipro susceptible

Tetracycline only, 13.4%

Susceptible*, 48.7%

Penicillin only, 2.8%

Fluoroquinolone only, 15.3%
Azithromycin only, 0.5%

Cefixime only, <0.1%
Ceftriaxone only, 0.0%




Gyrase A Serine 91

Ciprofloxacin targets the DNA Gyrase subunit

@ Ciprofloxacin cipru:l‘loxacin S e r- 9 1

(2 ~- .
TTC-
/\ /\ Phe-01

| gyrA gyr8 ’ I (1% | ;

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

Detected resistance in 98.6% of infections

13
Tanaka M, Genitourin Med, 1996: Allan-Blitz, STD, 2017



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,'2017
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Decline in Ceftriaxone/Azithro Use for
Treatment of Neisseria gonorrhoeae
Infections with Implementation of gyrA
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94%
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Ciprofloxacin Use for
Neisseria gonorrhoeae Infection
November 2015 - September 2017
Among Non-Empirically Treated Wild Type
GyrA Infections

® Other mCiprofloxacin

27%
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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

e 8 clinics across the U.S.

e 117 culture-positive wild type infections at
various anatomic sites

e Culture test of cure at 5-7 days

ClinicalTrials.gov NCT02961751 NIH>




100% Cure Regardless of Anatomic Site

Analysis Population

Intent-to-Treat

Microbiological
Intent-to-Treat

Per-Protocol

Klausner, JAMA Open Network, in review

Statistic

Number of Infections with
Microbiological cure, n

Number of infections, N
Microbiological cure, %

95% ClI, %

Number of Infections with
Microbiological cure, n

Number of infections, N
Microbiological cure, %

95% ClI, %

Number of Infections with
Microbiological cure, n

Number of infections, N
Microbiological cure, %

95% ClI, %

Cervical/
Urethral

38
39
97.4

90.4, 100.0

33
34
97.1

89.1, 100.0

30
30
100

90.5, 100.0

81
89
91

85.0, 100.0

100

96.0, 100.0

Pharyngeal

35
40
87.5

77.0,100.0

14
16

100

80.7, 100.0

All
anatomic
sites

154
168
91.7

87.6, 100.0

121
129
93.8

89.6, 100.0

97.5, 100.04
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Percent Cure by Anatomic Site and
Study Population
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® Intent-to-treat Modified Intent-to-treat  m Per protocol

Klausner, JAMA Open Network, in review
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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



Expedited Partner Therapy

Permissible

Potentially
allowable

Prohibited

CDC: EPT is a “useful option” to further partner treatment, particularly
for male partners of women with chlamydia or gonorrhea o1



Doxycycline prophylaxis

» Traveler's diarrhea (Stack, Gastroenterology, 1979)
Doxy 100 mg daily = 85% efficacy

e 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



THE REAL WORLD OF STD PREVENTION

Doxycycline Prophylaxis to Reduce Incident Syphilis

among HIV-Infected Men Who Have Sex With Men
Who Continue to Engage in High-Risk Sex:
A Randomized, Controlled Pilot Study

Robert K. Bolan, MD,* Matthew R. Beymer, MPH, *7 Robert E. Weiss, PhD,] Risa B Flynn,*
Arleen A. Leibowitz, PhD, § and J'Lf;fm D. Klausner, MD, UPH"

e Dally 100 mg dose vs. behavioral intervention
e N =30men
48 week total follow-up

Bolan R et al. STD, 2015



/3% reduction in any STD

TABLE 3. Results of GLMMs for STDs (n = 30)*

No. Visits With Follow-Up Analysis On-Drug Analysis
Outcome (Through 48 wk) (Through 36 wk)

Outcome Doxy Arm CM Arm OR (93% C1) OR (953% CI)

STT contraction

Gonorrhea or chlamydia only ' 8 0.36 (0.08-1.56) ) 0.42 (0.09-1.89)
Syphilis only . 0.24 (0.04-1.33) 0.27 (0.04-1.73)
Any STD (gonorrhea, chlamydia, f ) 0.27 (0.09-0.83) 0.30 (0.08-1.09)
syphilis, or any combination thereof)

*ORs or rate ratios below 1 indicate the decreased odds/rates in the doxycyclme amm compared with CM arm; OR or rate ratios above | indicate mcreased
odds/rates in the doxy arm compared with the CM arm.

Trend toward 73% reduction in syphilis

24

Bolan R et al. STD, 2015



@ % ® Post-exposure prophylaxis with doxycycline to prevent
- sexually transmitted infections in men who have sex with
men: an open-label randomised substudy of the ANRS

IPERGAY trial

On Demand PEP with Doxycycline
(200 mg ~ 24h after sex, up to 72h)"

PEP with doxycycline reduced the overall incidence of

bacterial STls by 47% in MSM on PrEP (8.7 months of FU)

Molina JM et al, Lancet ID, 2018



/3% reduction in syphilis incidence

05— HR0-Z7 (95% Cl0-07-0-98); p=0-047
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84% U.S. social media app users interested
In doxy for STI prevention, 2019

High Interest in Doxycycline for Sexually Transmitted Infection Postexposure Prophylaxis in a
Multicity Survey of Men Who Have Sex With Men Using a Social Networking Application.

= Author information

1 Bridge HIV, San Francisco Department of Public Health.
2 Department of Epidemiology and Biostatistics, University of California, San Francisco, San Francisco, CA.

Abstract
Current strategies to prevent sexually transmitted infections (5Tls) are not controlling the epidemic. The efficacy of doxycycline 5T

postexposure prophylaxis shows promise in pilot studies, but wider acceptability is unknown. A majority ( of diverse individuals using §
gay social networking application were interested in doxycycline STl postexposure prophylaxis. Doxycycline STI postexposure prophylaxis

should be examined in larger trials.
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/0% use-effectiveness by 50% of gay men
predicted to reduce syphilis cases by
~50% after 12 months and 85% after 10 years

3000
e i prrenl Condilinms
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More prevention efforts gained targeting men
with higher sexual activity

Wilson DP et al, STD, 2011



Doxy Concerns

« Resistance—other pathogens IAIDSA L]

like Staphylococcal aureus
(MRSA), Gram-negative
enteric infections

— No resistance in syphilis or
chlamydia

» Long-term safety, microbiome

* Golden and Handsfield raised
iIssues of risk vs. benefit:
preventing a preventing
treatable disease vs.
complications; cost-
SERNERERS

Grant JS et al. CID, 2019



Point-of-Care Diagnhostics

”

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



Same-day testing = same-day treatment

Safety and Effectiveness of Same-Day Chlamydia
trachomatis and Neisseria gonorrhoeae Screening and
Treatment among Gay, Bisexual, Transgender, and
Homeless Youth in Los Angeles, California and New
Orleans, Louisiana

Erin Keizur;Cameron Goldbecl;Gabriella Vavala;Adriana Romero;Manuel Ocasio;Jasmine Fournier;Sung-Jae Lee;Sue-Ellen
Abdalian;Mary Rotheram;jeffrey Klausner;

Total 05 es | Mew Orleans
(m=140) ( ) [ (m=93) [ (m=13)

Before Offering Same-Day Treatment After Offering Same-Day Treatment

STD, 2020



Rapid 25-minute point-of-care

Binx Visby Medical

510K cleared August 13, 2019 Clin Trials NCT03852316

32



Point-of-Care Rapid Treponemal Test

FDA-cleared Syphilis Health Check 33



Can testing decrease STls at
population level?

e 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)

100 Cavees %)
Comtrobs %)
o Gonorhoea cses (n)
0 160
E (] 1 100
40 B0 =
w4 &0
) || | | l )
o [T g
206044 2005, 2006 2007 2008 20040 2010 2011 3012 2013 1014
Year
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Condoms

36



Male Circumcision

Association between male circumcision and incidence of
syphilis in men and women: a prospective study in HIV-1

serodiscordant heterosexual African couples

42% reduction in syphilis incidence

Lancet Global Health, 2014



Summary

e Antibiotics
—New antibiotics forthcoming

—Smarter use of older antibiotics
* Resistance-guided treatment of gonorrhea
 Syphilis prophylaxis

38



Summary

e Diagnostics
—Point-of-care diagnostics, rapid tests
e Vaccines
—Promising vaccines ... but a long way off

e Condoms and male circumcision

39



Paradigm shift

From personal responsibility ...
to public health accountabillity



Thank you

WHAT WILL IT TAKE TO
THE STRENGTH C
A COMIC BOO

YOU CAN HAVE
SYPHILIS AND
NOT KNOW IT.
I SUGGEST
TESTING EVERY
3-6 MONTHS.

41
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