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Earthquakes in Management of Urethritis:
Gonorrhea, Chlamydia,
and Mycoplasma, Oh My!
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Consultant: Talis Biomedical Corporation

| do intend to discuss an unapproved/investigative use of a
commercial product/device in my presentation:

e Off-label uses of antibiotics, for the purposes of M. genitalium
treatment
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Objectives

* Discuss management of urethritis

* Distinguish relevant updates to STI| epidemiology as they pertain to
clinical care

* Provide clinical resources to access expert guidance on STD
management at point-of care
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e 22-year-old cisgender man presents with 3 days of dysuria and penile discharge.
He has sex with cisgender women and cisgender men.

* What evaluation (specimen types and tests) would you recommend, and how
would you treat him?

Slide adapted from Jason Zucker, MD, MS



... Diagnostic stewardship is necessary to reduce unnecessary testing

OBJECTIVE EVIDENCE OF URETHRITIS
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Objective Evidence of Urethritis

If microscopy is unavailable, urethritis can be documented by any
of the following signs or laboratory tests:

 Mucoid, mucopurulent, or purulent discharge on exam
* Positive leukocyte esterase test on first-void urine

* Microscopic examination of sediment from a spun first-void
urine demonstrating 210 WBCs/HPF
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... we are headed into an era where you won’t always be able to count on cephalosporins

IF THIS WERE GONORRHEA ...

Sylvie Ratelle
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Gonorrhea is concentrated in ...

Gonorrhea — Rates of Reported Cases by Age Group and Sex, Gonorrhea — Total Population and Reported Cases by
United States, 2022 Race/Hispanic Ethnicity, United States, 2022

Age Group % Population % Reported Cases
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800
' : Gonorrhea — Rates of Reported Cases by County, - .
, , States, 2022 -

Black/AA (38.0%)

P

White (22.1%)

e —\\liracial (2.2%)
AAN (1.4%)
Asian (1.2%)

Black/AA (12.6%)

sian (6.19%) I
Multiracial (2
AI/AN (0.7%)

NH/PI (0.2%)

* Per 100,000
* Per 100,000

NOTE: In 2022, toal of 142,317 gonayhe cases (22,0%) had missing, nkiown, or othe race and were o reported t be ofHispanic thnicy
NOTE: Total includes cases of all ages, including those with unknown age. Ese e dreintied nthe” dthecwiknow “ategory>

ACRONYMS: Al/AN = American Indian or Alaska Native; Black/AA = Black or African American; NH/PI = Native Hawailan or other Pacific Islander 32
‘“47234
Gonorrhea — Rates of Reported Cases by Region, | o
States, 2013-2022
* Per 100,000

Rate*

250 2

200 ‘I)Ilvidv:est

es

* Youth and young adults

100

50

e South U.S
0 outhern U.J5.
2013 2016 2019 2022
Year
L] L]
* Non-white populations
27

Sylvie Ratelle

T * ... but no one and nowhere is exempt

Center of New England

A Project of the Division of STD Prevention
Massachusetts Department of Public Health
Funded by the CDC




Connecticut: Base STl Case Report Numbers Have

i\ Imost to 1980s Levels

United States 1990-2022
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Gonorrhea: Mucosal and Systemic Disease:
Increase in Base Case Numbers Dictates Increase in Complex Disease

Lam et al., AJM 2020

Shetty et al., JCP 2003

E———  Sylvie Ratelle
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e CDC's list of antibiotic resistance threats, 2013 and 2019
e How NG evolves resistance
*  Why we care more NOW

WHY MDR GONORRHEA IS AN URGENT THREAT

Sylvie Ratelle
STD/HIV

Prevention Training
Center of New England

A Project of the Division of STD Prevention
Massachusetts Department of Public Health
Funded by the CDC



CDC cares about gonorrhea ... so should we!

Neisseria gonorrhoeae - the drug-resistant farm of this bactera
causes gonarrhea, the second most commonly reported infection in
the United States. Gonorrhea can cause a variety of ilnesses in
men and wamen, including infertility. The CDC estimates there are
820,000 infections each year. In nearly a third of the cases,
treatment of the sexually-transmitted disease, is hampered by
growing antibiotic resistance

Home TW&Video CNNTrends US. World Poltics Justice Entertainment

Sexually-transmitted superbug could be major crisis

Ey Miriam Falg

ANTIBIOTIC RESISTANCE THREATS
IN THE UNITED STATES

2019

Revised Dec. 2019

il Antibiotic Resistance Threats in the U.S., 2013 [
Microorsanisms with the threat level of URGENT: TH™

e capinet

In 2013, CDC assessed antibiotic resistance
threats and categorized the threat level of
each germ as urgent, serious, or concerning.
Like the 2013 report, the 2019 report assesses
threats according to seven factors:

Clinical impact
Economic impact (when available)

Incidence

10-year projection of incidence (new
infections over the next 10 years)

B Transmissibility (how easily a germ
spreads or causes infections)

B Availability of effective antibiotics

B Barriers to prevention

The assessment focused on domestic impact,
but the international context of antibiotic
resistance was taken into account in the 10-
year incidence projection. Threats assigned
to the urgent and serious categories require
greater attention and action. Regardless of
category, CDC efforts are tailored to address
challenges associated with each germ.

WM Urgent Threats

These germs are public health threats that require urgent and aggressive action:
L]
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Figure 126-2. Historical Perspective, Gonococcal Antimicrobial Resistance in United States

1989 1993
1936 Penicillin no longer recommended; ceftriaxone primary Ciprofioxacin or ceftriaxone recommended
regimen as a primary regimen
Sulfanilamides introduced
1985 1998
1945 Tetracycline resistance widespread; ceftriaxone Marked increase in QRNG in Hawaii
Penicillin therapy of choice one of several recommended regimens

1976 2002
Penicillinase producing Neisseria Fluoroquinolenes not
gonorrhoeae identified in U.S. recommended in California

~ / ; :,/ >
S ) N 1991
~( Mepicat ScmNc:s}; i
- e BOMBSHELL ’ & QRNG first identified in Hawaii
2K N T AN
/"f{i T 2NN 2000
Fluoroquinolones no longer recommended in Hawaii

Penicillin =
Cures uoroquinolones not recommended in
Gonorrhea

The Great Crippler
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and Sterilizer
Annals of Internal Medicine
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(till the 1970s...) 2007

Fluoroquinolones not recommended

' Project of the Divsion of STD Preventon ©2008 by American College of Physicians

e et ot ke Workowski KA et al. Ann Intern Med 2008;148:606-613




First Description of High-Level Cephalosporin Resistance

ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, July 2011, p. 3538-3545 Vol. 55, No. 7
0066-4804/11/$12.00 doi:10.1128/AAC.00325-11
Copyright © 2011, American Society for Microbiology. All Rights Reserved.

Is Neisseria gonorrhoeae Initiating a Future Era of Untreatable
Gonorrhea?: Detailed Characterization of the First Strain with
High-Level Resistance to Ceftriaxone"t

Makoto Ohnishi.’ Danul Goipanan Ken bhimuld Takuh; Saika,’ Shinji I—Imhum *
Kazuhiro Iwasaku,” Shu-ichi Nakayama,' Jo Kitawaki.> and Magnus Unemo™*
National Institute of Infectious Diseases, Tokyo, Japan'; Swedish Reference Laboratory for Pathogenic Neisseria, Department of

Labaratory Medicine, Microbiology, Orebro University Hospital, Orebro, Sweden®; Mitsubishi Chemical Medience Corporation,
Tokyo, Japan®; Hoshina Clinic, Kyoto, Japan®; and the Kyoto Prefectural University of Medicine, Kyoto, Japan®

* Isolate came from pharynx of female CSW in Kyoto

e Cftx MIC 2 mcg/ml

— (R) to cefixime (MIC 8 mcg/ml), B-lactams, fluoroquinolones, macrolides,
tetracycline, TMP-SMX, chloramphenicol, nitrofurantoin

— (S) to spectinomycin, rifampin, possibly aminoglycosides and tigecycline,
possibly carbapenems

* Unique penA mosaic allele similar to that found in N. meningitidis and N.
flavescens — encodes variant of PBP2

SVilieRatens — mtrB, penB, ponAl mutations also present

STD/HIV
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Decreased Cephalosporin Susceptibility

Japan: 0% isolates have MICs to cefixime 2 0.5 ug/ml

Japan: Possible treatment failure with cefdinir
Japan: 30% isolates have MICs to cefixime 2 0.5 pg/ml

Japan: 8 (12%) of men with GC in study unsuccessfully
treated with cefixime

Hong Kong: 4 treatment failures with cefixime
2008-2009 Increasing MICs to cephalosporins reported in Australia,

Europe, and US
Japan: isolate with Ceftriaxone MIC of 2 pg/ml (female CSW)

Norway: 2 treatment failures with cefixime
Sweden: 1 pharyngeal GC treatment failure with
ceftriaxone 250 mg

Hook, IDSA 2011




How does gonococcal resistance develop?

* Transformation plays the key role

— N. gonorrhoeae highly competent for transformation throughout life cycle by its
own DNA or via closely related bacteria such as other Neisseria commensals and
N. meningitidis

* Pharyngeal gonorrhea may act as a reservoir where asymptomatic co-colonization with other
Neisseria species of this obligate human pathogen can occur

— Example: Asp345A insertion in PBP2 resulting in decreased penicillin binding affinity, likely
originates from commensal Neisseria species

— Cross-species conjugal plasmid transfer also possible

* TetM and B-lactamase-encoding plasmids relatively efficiently transferred intercellularly
between N. gonorrhoeae strains, as well as N. meningitidis, H. influenzae, and E. coli

Sylvie Ratelle

Unemo & Shafer, Ann NY Academy of Sciences, 2011




MDPH Clinical Alert: MDNS Gonorrhea

January 19, 2023

New guidance in Massachusetts (not nationally, nor regionally)

— Ensure compliance with recommended gonorrhea treatment
 Staying at ceftriaxone 500 mg IM x 1 dose (higher if patient heavier) for now

— Culture genital and extragenital sites of symptomatic individuals, in addition to doing
NAAT

 Discuss with your local clinical micro lab how to optimize, probably involves use of non-nutritive
swab transport kits (e.g. Amies agar gel or liquid)

* MDPH DSTDP Job Aid available

— Test of cure with NAAT and/or culture (if sx) at all previously positive mucosal sites, 14
days after initial treatment

e Test of reinfection with NAAT 3 months after treatment

— Presumptive treatment of partners now limited to symptomatic partners or those who
test positive

» To spare ceftriaxone for those who need it

syvie Ratele * Expect disagreement between test results (NAAT more sensitive than culture) and need
Prevenion T for increased counseling of patients

* Prepare for change (resisting resistance is futile, to some extent)




Maryn McKenna, WIRED, February 1, 2023

TO AN UNFAMILIAR eye, the press release from the Massachusetts Department of
Public Health two weeks ago looked pretty routine. Its language was a little unnerving,

= MIGIEB] occmme ousmess couse scan 1oms scrence  securrry maybe, but phrased carefully: Analysts had discovered a resident with a strain of
gonorrhea that showed “reduced response to multiple antibiotics,” but that person—and
SCIENCE FED 4. 2023 788 4 a second with a similar infection—had been cured.
The Last Drug That Can Fight Gonorrhea ls Starting to Falter To a civilian, the announcement may have felt like bumping over a little wave in a boat:

amoment of being off-balance, then back to normal. To people in public health and
medicine, it felt more like being on the Titanic and spotting the iceberg.

“This situation is both a warning and an opportunity,” says Kathleen Roosevelt, director of Massachusetts’ Division of
STD Prevention and HIV Surveillance, emphasizing that rates of gonorrhea are at historic highs across the US.
To try to curb that trend, her agency pushed out instructions to every frontline health care professional in the state,
asking them to extensively interview patients who test positive, encourage those who’ve received treatment to come
back to be sure they’re cured—and, crucially, change the way clinics test patients for infection to begin with.

~ 9y
g _t’ Here is what the news actually said: A disease so old and basic that we barely think
v i

Data gaps, funding cuts, and shyness about sex let gonorrhea gain drug resistance. There are no new treatments yet.

about it, even though it affects almost 700,000 Americans a year, is overcoming the last
antibiotics now available to treat it. If it gains the ability to evade those drugs, our only
options will be desperate searches for others that aren’t approved yet—or a return to a
time when untreated gonorrhea caused crippling arthritis, blinded infants as they were
Sylvie Ratelle born, and made men infertile through testicle damage and women via pelvic

STD/HIV o inflammatory disease
Prevention Training

Center of New England
A Project of the Division of STD Prevention The wearying thing, to professionals, is that they saw the iceberg coming. Gonorrhea is
Massachusetts Department of Public Health

Funded by the CDC not like Covid, a new pathogen that took us by surprise and required heroic research




We have seen no further MDR GC

Figure 1: Antibiotic susceptibility results* for N gonorrhoeae isolates collected from
January 19, 2023 - January 18, 2024 in Massachusetts**

Table 1: Geographic distribution* of N gonorrhoeae isolates with AST collected from January 19,
2023 — January 18**, 2024 by Health Service Region*** (N=560)

Health Service Region Count Percent
Western 20 3.6
Central 25 4.5
Northeast 116 20.7
Metro West 123 22.0
Boston 232 41.4
Southeast 41 7.3
Unknown 3 0.5
Total 560 100

"Based upon case residence at time of diagnosis

" When an individual patient had cultures positive from multiple anatomic sites on the same
day, only one culture is represented

o

Definitions of Health Service Regions can be found at: Health Services Regions.

100

3 3 3

Percent of Isolates Susceptible

~
S

0

Cefoxitin Cefixime Ceftriaxone  Ciprofloxacin  Spectinomycin Azithromycin = Tetracycline Penicillin
Isolate Count 540 552 560 560 540 540 56 40

Antibiotic Tested

* Antibiotic susceptibility testing was performed by e-test at the Massachusetts State Public Health Laboratory with additional testing performed
at Mayo Clinic Laboratories, Massachusetts General Hospital, Lowell General Hospital, and Laboratory Corporation of America
** When an individual patient had cultures positive from multiple anatomic sites on the same day, only one culture is represented

https://www.mass.gov/lists/data-and-reports-about-sexually-transmitted-infections-stis#data-from-massachusetts-
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Improving interpretation and use of surveillance data for
antimicrobial resistant N. gonorrhoeae

Kirstin Oliveira Roster

All PPML Meeting
February 29, 2024

Roster et al., unpublished data

Project Aims
How deep is the iceberg?

Estimate the undetected disease burden upon discovery of a novel strain of
gonorrhea.

Which surveillance signals indicate strain elimination?

Assess the probability of strain elimination after increasing time without
further detections.

Optimal strategies for resistance detection and monitoring?

Compare policies in their ability to quickly detect new strains and monitor the
relative prevalence of resistant and susceptible strains.

& Prevention Policy
s o ° MODELING LAB

Sample parameters Run
from prior distributions simulations

Simulations — Introducing the resistant strain

Index case

resistant strain
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simulations with outputs within
calibration target ranges

Model calibration: Approximate Bayesian Computation

Accept parameters that produce

1MSM, high risk

MSM, |ow risk:

MSHV, high rik

MSHW, law risic
MSW, high risk
MW, low risk

WSM, high risk

WM, fow sk

Estimate posterior
distributions
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Base strain dynamics
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Undetected infections Likelihood of strain elimination

2 cases detected 2 cases detected

" 124 _ 0.84
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g . 2051
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a
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g 2 s
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2127 lﬁ%’
£10
§ 4
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Increasing time without additional detected cases

;:{ . Prevention Policy
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1. New drugs or novel therapeutics for gonorrhea are coming
2. New strategies for antimicrobial stewardship using rapid molecular diagnostics

3. Vaccines under development

WAYS TO STEM THE TIDE OF MDR GC

Sylvie Ratelle
STD/HIV

Prevention Training
Center of New England

A Project of the Division of STD Prevention
Massachusetts Department of Public Health
Funded by the CDC



Ways to Stem Tide of MDR GC:
1. Novel drugs and therapeutics

Solithromycin — oral fluoroketolide with activity against
N. gonorrhoeae, M. genitalium, and C. trachomatis.

Solithromycin Versus Ceftriaxone Plus Azithromycin for the Treatment of
Uncomplicated Genital Gonorrhoea (SOLITAIRE-U): A Randomised Phase 3 Non-
Inferiority Trial. Chen et al. Lancet Infect Dis, 2019.

99 (80%) of 123 patients in the solithromycin group and 109 (84%) of 129 patients in
the ceftriaxone plus azithromycin group had N gonorrhoeae eradication at test of cure
(difference -4-:0%, 95% Cl -13:6 to 5-5), thus solithromycin did not meet the criterion
for non-inferiority at the prespecified -10% margin. The frequency of adverse events
was higher in the solithromycin....

A Phase 2 Trial of Oral Solithromycin 1200 Mg or 1000 Mg as Single-Dose Oral
Therapy for Uncomplicated Gonorrhea. Hook et al. Clin Infect Dis, 20189.

59 participants were enrolled; 28 received 1200 mg of solithromycin and 31 received
1000 mg..

“100% effective for treatment of culture-proven gonorrhea at genital, oral, and rectal
sites of infection and is a promising new agent for gonorrhea treatment”

Slide courtesy of Sanjay Ram



The NEW ENGLAND JOURNAL of MEDICINE WayS to Stem Tide of MDR GC:
1. Novel drugs and therapeutics

ORIGINAL ARTICLE

A spiropyrimidinetrione
Single-Dose Zoliflodacin (ETX0914)

for Treatment of Urogenital Gonorrhea :
Also active vs

Stephanie N. Taylor, M.D., Jeanne Marrazzo, M.D., M.P.H,, .
Byron E. Batteiger, M.D., Edward W. Hook, IIl, M.D., Arlene C. Sefia, M.D., M.P.H., chla mYd 1a, ureap lasma,
Jill Long, M.D., M.P.H., Michael R. Wierzbicki, Ph.D., Hannah Kwak, M.H.S., . .
Eii'.a-—.:-.:m-:ira M. Johnson, B.S.P.H., Kenneth Lawrence, Pharm.D., M- genltal’um

and John Mueller, Ph.D.

179 participants (167 men, and 12 women); 141 participants in the micro-ITT population could be evaluated
Microbiologic cure at urogenital sites in in 55 of 57 (96%) who received 2 g of zoliflodacin, 54 of 56 (96%)
who received 3 g of zoliflodacin, and 28 of 28 (100%) who received ceftriaxone.

Rectal infections cured in all 5 participants who received 2 g of zoliflodacin and all 7 who received 3 g, and in
all 3 participants who received ceftriaxone.

Pharyngeal infections were cured in 4 of 8 participants (50%), 9 of 11 participants (82%), and 4 of 4
participants (100%) in the groups that received 2 g of zoliflodacin, 3 g of zoliflodacin, and ceftriaxone,
respectively.

21 adverse events related to zoliflodacin, mostly Gl.

Taylor et al, NEJM, 2018 Slide courtesy of Sanjay Ram



Clinical Infectious Diseases Ways to Stem Tide of MDR GC:
i)
AlDSA, | [

1. Novel drugs and therapeutics

Gepotidacin for the Treatment of Uncomplicated

Urogenital Gonorrhea: A Phase 2, Randomized, Dose- Gepotidacin (GSK) — another
Ranging, Single-Oral Dose Evaluation . .

Stephanie N. Taylor,' David H. Morris,” Ann K. Avery,’ Kimberly A. Workowski,* Byron E. Batteiger.” Courtney A. Tiffany® b a Cte r I a I to p o I So m e ra s e I I

Caroline R. Perry,” Aparna Raychaudhuri,® Nicole E. Scangarella-Oman,® Mohammad Hossain,” and Etienne F. Dumont®

et et o o s, ot ogasee S Ao f Rt Dieaac, Eay hbeent Copit o sk kot Gt opertoat in h | b itor

Medicine, Division of Infectious Diseases, Indiana University School of Medicine, Indianapolis; and *Research & Development, GlaxoSmithKline, Collegeville, Pennsylvania

* 69 participants (with microbiologically evaluable end-points), with Ng isolated from 69
(100%) urogenital, 2 (3%) pharyngeal, and 3 (4%) rectal specimens.

* 95% were male

* 1500-mg or 3000-mg single oral dose of gepotidacin

* Atthe pharyngeal and rectal sites, 1/2 and 3/3, respectively, demonstrated
microbiological cure.

e QOverall, about 95% efficacy

* All 3 failures were isolates that demonstrated the highest observed gepotidacin MIC of 1
ug/mL and a common gene mutation

Taylor et al, CID, 2018 Slide courtesy of Sanjay Ram



Ways to Stem Tide of MDR GC:
1. Novel drugs and therapeutics

AMERICAN m
SOCIETY FOR AN OPEN ACCESS JOURNAL PUBLISHED BY
MICROBIOLOGY THE AMERICAN SOCIETY FOR MICROBIOLOGY

mBio. 2021 Mar-Apr; 12(2): e00242-21. PMCID: PMC8092225
Published online 2021 Mar 16. doi: 10.1128/mBi0.00242-21 PMID: 33727348

Synthetic DNA Delivery of an Optimized and Engineered Monoclonal Antibody
Provides Rapid and Prolonged Protection against Experimental Gonococcal Infection

Elizabeth M. Parzych,? Sunita Gulati,” Bo Zheng,® Mamadou A. Bah,? Sarah T. C. Elliott,® Jacqueline D. Chu,?
Nancy Nowak,? George W. Reed,P Frank J. Beurskens,© Janine Schuurman,? Peter A. Rice, David B. Weiner,2 and

Sanjay Ram®™

—————  Sylvie Ratelle
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Ways to Stem Tide of MDR GC:
2. New strategies for antimicrobial stewardship using rapid molecular diagnostics

* Rapid POC testing — same day diagnosis
— Almost prime time
— May include POC testing for resistance too

— Will eliminate gap time to treatment for asymptomatic patients
(therefore less carriage and transmission)

— May provide information for more targeted antimicrobial treatment
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Can molecular diagnostics help ‘repurpose’ drugs?

AMERICAN Journal of
T . ; (]
= ucromowoer Clinical Microbiology

Multiplex Real-Time PCR Assay for
Simultaneous Identification of Neisseria
gonorrhoeae and Its Ciprofloxacin
Susceptibility Status

Sumudu R. Perera,>~® Nurul H. Khan,®* Irene Martin,c Ali Taheri,>*
Rajinder P. Parti,®* Paul N. Levett,¥ Greg B. Horsman,@ Anthony Kusalik,®
Jo-Anne R. Dillon=t

Mutations in in GyrA highly predictive
of Cipro resistance

Utility will depend on cost of testing (in
turn depends on number of tests run),
and prevalence of Cipro-R isolates

Allan-Blitz et al., Sex Transm Dis 2018

Clinical Infectious Diseases —
J& hivma .
M A J D R A R T I C L E l‘gj‘f:}um [Jlsczsﬁsmﬁé}:\mcrim Fﬂssocmﬂnn GERORD:

Resistance-Guided Treatment of Gonorrhea: A Prospective
Clinical Study

Jeffrey D. Klausner,' Claire C. Bristow,2 Olusegun 0. Soge,® Akbar Shahkolahi,’ Toni Waymer,” Robert K. Bolan,® Susan S. Philip.® Lenore E. Ashel,’
Stephanie N. Taylor® Leandro A. Mena,® Deborah A. Goldstein,” Jonathan A. Powell,' Michael R. Wierzbicki,' and Sheldon R. Morris?

CID, published online, Aug 2020

Samples used for NAAT tests evaluated for presence
of serine 91 mutation in gyrA — ‘Wild-type’ Ser 91
predicts quinolone sensitivity

100% cure rate with quinolones when Ser 91 in
GyrA present

Use restricted to asymptomatic persons — long

turnaround time
Slide courtesy of Sanjay Ram



Single Antibiotic Test Does Not Improve Diagnosis of Triple-

Resistant Gonococcal Infections

100-
Resistance profile
=== BC resistant

~ ABC resistant

~
(%)}
1

POC test

= A resistance only

N
[$)]
1

= ABC resistance

Identified infections treated
with effective antibiotic (%)
3

0 25 50 75 100

Test coverage (%)
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Ways to Stem Tide of MDR GC:
3. Vaccines

N. meningitidis serogroup B vaccine showed
~31% effectiveness against gonorrhea in
New Zealand

Thought to be due to outer membrane
protein similarities between N. meningitidis
and N. gonorrhoeae

NIH-sponsored study of meningococcal
group B vaccine rMenB+OMV NZ (Bexsero)
to prevent gonococcal infection now
underway

Sylvie Ratelle
STD/HIV

Prevention Training
Center of New England
~e— APde of the Division of STD
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Articles I

Effectiveness of a group B outer membrane vesicle
meningococcal vaccine against gonorrhoea in New Zealand:
a retrospective case-control study

Hiefers Pt ses-Hoaemits, famine Fynter; fane Morgan, Peter St ion, Borborn 8 cé e, Feficity Goodyear- Smith, Strves Sod

Summarny

Backgmund Gonorthoea is 3 major global public health § Iin.li:-—-- bated by dng nsi v, Effective
vaccine development has been unsaccessful, but surveillance data naggess th I vesicle meningoooccal
group B vaccines afect the incidence of gonorrhoes, We unﬂnﬂ.rmd’e:hrmm of the outer membrne vesicle

meningoooocl B vaccine (MeNTB) against gonrrhoes in young adults aged 1530 years in New Zeakand.

Methods We did a retrospective cass-control study of patients at semal heahh clinics aged 1530 years who were bom
Isetween Jan 1, 1984, amd Dec 31, 1998, eligible 1o moeive MeN TR, ::llﬁ:.pmﬂlw:ﬂtpumhnﬂmdﬂmﬂh ar
both. Demographic data. ssmal health cinic data, and Mational 1 data were inked via patients'
unigque personal identifier. For pmmﬂmmﬂwmmuﬁmﬂhlﬂnﬁm;mhhﬂunrﬂ:md
Neisseria ponarrhoeae onby from a clinical specimen, and controls were mdividuals with a pesitive chlamy dia test ondy.
W estimated odds ratics [(OFs) comparing disease oulcomes in vaccinaled vemsus umvaccinated participants via
multivariable kygistic regression. Vaccine efectivensss was caloulabed as 100 (1-0R).

Firidings 11 of 24 clinics nationally provided records. Thmmumﬂsuandmuhﬁzmﬂp:rm!mdm
olmntnn.tlﬂ?muﬂmoldﬁmﬁh.mdlﬂlmﬂ.mntmmhﬂm Vaccinated individuals were

@®

hlidjhbemuﬂ:mmnhuh{ﬁﬂ[ﬂ%lnim[ﬂﬁﬂ,zd]uﬂdﬂliﬁ[ﬂ%ﬂ
O-61-4-79); pcid-D031). Estimale vaccine effectiveness of MeNZR agai for ethnicity,
deprivation, geographical area, and sex was 3156 (95% CI 21-39).

Interpretation Exposure i MeNZHE was associated with reduced rates of gonorrhoea diagnosis, the hrst Hme a
rmhulhmmmwmhrmlhm proof of principle thal can inform
pective vaccine d not anb for gonorrhoea bat alse for meningococcal vaccines.

Funding GSK Vaccines, Auckland UniSenvices,

Introduction

Gonorrhora o associaied with significant morhidiy,  extent, Morway™ suggesting that OMY vamines coold
induding pebric inflammatony disease, mfertility, and  affect the inddence of gonorthoea

chrumic pain, and is 2 major gobal public health concern,  OMV vactines are genemlly only thought to be usefil
with an estimated 78 million incident new cases sach  against epidemics dominated by strains belonging o the

Petousis-Harris et al.

Lancet, 2017



Ways to Stem Tide of MDR GC:
3. Vaccine epitopes under development

The Journal of

Infectious Diseases

J Infect Dis. 2022 May 15; 225(10): 1861-1864. PMCID: PMC9113499
Published online 2021 Dec 31. doi: 10.1093/infdis/jiab630 PMID: 34971376

Efficacy of an Experimental Gonococcal Lipooligosaccharide Mimitope Vaccine
Requires Terminal Complement

Lisa A Lewis,®' Sunita Gulati,” Wioleta M Zelek,? B Paul Morgan,? Wen-Chao Song,? Bo Zheng,! Nancy Nowak,’
Rosane B DeOliveira," Bryan Sanchez,! Leandro DeSouza Silva," Janine Schuurman,* Frank Beurskens,*

Sanjay Ram," and Peter A Rice'

Sylvie Ratelle
STD/HIV



Back to Our Case ...

» 22-year-old cisgender man presents with 3 days of dysuria and penile discharge. He
has sex with cisgender women and cisgender men.

* What evaluation (specimen types and tests) would you recommend, and how
would you treat him?

li aglzallpted from Jason Zucker, MD, MS

Ratelle




\\\\\\\\‘\;‘}-‘ Wf?/{/'% National Network of

NPTC  STD Clinical Prevention

7.

s

7SS | Training Centers
S 2

N

Etiologies of non-gonoccocal urethritis

C. trachomatis (15-40%)

M. genitalium (15-25%)

* T vaginalis (1-8%)

* Herpes simplex virus (3%)

* N. meningitidis

e Other bacteria (i.e. H. influenzae)

e Other viruses (i.e. adenovirus, Epstein-Barr virus)
 Unknown (~50%)

Slide adapted from Jason Zucker, MD, MS



WHERE WE WERE WITH CHLAMYDIA
TREATMENT ...
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First-Pass Answer: RCT: Chlamydia Treatment

Azithromycin vs. Doxycycline for Chlamydia infection
Antibiotic Treatment failures Efficacy
group
Doxycycline 0 100%
Azithromycin 5 97%

(3.2%; 95%CI 0.4-7.4%)

» Captive audience: juvenile detention facilities

» Difference in failure rates was 3.2%

» The non-inferiority of azithromycin was not established

» Both medications are effective

» Azithro had some treatment failures, but adherence is
likely to be much greater with single-dose azithromycin

Sylvie Ratelle

: Prevention Training Geisler et al. NEJM 2015;373:2512-2521

tion Trainin;
4 Center of New England



WHERE WE ARE NOW WITH CHLAMYDIA
TREATMENT

Sylvie Ratelle
STD/HIV

Prevention Training
Center of New England

A Project of the Division of STD Prevention

Massachusetts Department of Public Health
Funded by the CDC




Chlamydia Transmission

N

large

Proposed transmission patterns:

urethra

. intestine/
» Genitoanal (grey) pharynx rectum
: A
]
« Ano-oral (black) : :
1 1
v |

 Gastrointestinal transit to large |, . Sy

intestine and rectum intestine/ urethra /
rectum

Rank RG, Yeruva L, CID 2015 and Infect Immun 2014
De Vries HJ, STD 2016 Slide courtesy of A Kapoor, BIDMC




Individual study and study subgroup summary estimates of rectal chlamydia
positivity in women stratified by clinical subgroup/population type (n=14).

%

Rectal CT summary prevalence

Study Estimated proportion (95%Cl)  Weight

| |
a) Routine clinic-attending women: I n Wo m e n u
van Liere etal., 2014 - 0.084 (0.065, 0.108) 33.29 u
Gratrix et al., 2015 . 0.043 (0.037, 0.051) 39.95
Ostergaard et al., 1997 - 0.056 (0.032, 0.098) 26.76
Subtotal e} 0.060 (0.032, 0.089)  100.00

b) Women of high risk™ u u u u . o
Musil et al., 2016 _ 0.571(0.441,0692) 23.14 Atte n d I n g ro utl n e CI I n ICS 6 /0
Rodriguez-Hart et al., 2012 —— 0.036 (0.014, 0.088)  26.27 -

Sethupathi et al., 2010 — 0.126(0.083, 0.186)  25.94
Bachmann et al., 2010 —_— 0.343(0.257, 0.441)  24.65

SR —_— 0.259 (0,085, 0.433)  100.00 (95% Cl 3 - 9%)

c) All women reporting history of anal-intercourse:

il Among those positive for

Cosentino et al, 2012 —-— 0.077 (0.051, 0.115)  23.15
Gamer et al., 2015 —— 0.066 (0.031,0.136) 1520 . . 0
e urogenital chlamydia: 68%
Hunte etal., 2010 — 0.175(0.112, 0.263)  9.09 .
Subtotal < 0.102 (0.075, 0.128)  100.00 O 0
d) All positive for urogenital CT: (9 5 /0 C I 5 7 8 O /0 )
Ding and Challenor, 2013 B — 0.773 (0.680, 0.845)  100.00
Using reported anal
e) All HIV positive women: g p
Mavyer et al., 2012 -— 0.017 (0.005, 0.059)  100.00

intercourse as an indicator for

A S S T rectal testing leads to missed

2 6 8
Proportion of women with rectal chlamydia infection

Chandra et al. Sex Transm Infect 2018;94:320-326 d I ag n Oses

©2018 by BMJ Publishing Group Ltd




INCREASING EVIDENCE THAT DOXYCYCLINE X 1 WEEK
IS SUPERIOR TO AZITHROMYCIN X 1 DOSE FOR
RECTAL CHLAMYDIA

I

il

]
i
\| |

(
i




Next Answer: Chlamydia:
Microbiologic Cure is Better with Doxycycline

WOMEN MEN
* Dukers-Muijrers et al., CID 2019 * Dombrowski et al., CID 2021
— Prospective multicenter cohort study (FemCure) — Randomized, double-blind, placebo-controlled trial
— Women in Netherlands — MSM in Seattle and Boston
— Microbiologic cure in rectal infxns — Microbiologic cure in rectal infxns across analysis

groups
* azithromycin 71 - 77%
* doxycycline 91 — 100%
— Trial stopped early due to interim analysis
* Lauetal.,, NEJM 2021

* azithromycin 78.5%
* doxycycline 95.5%

* Peuchant et al., Lancet ID 2022
— Multicentre, open-label, randomised, controlled,

superiority trial (Clazidoxy) — Randomized, double-blind, placebo-controlled trial
— Women in France — Australian men with asx rectal chlamydia
— Microbiologic cure in concurrent rectal+vaginal — Microbiologic cure in rectal infxns
infxns * azithromycin 76.4%
* azithromycin 85% « doxycycline 96.9%

e doxycycline 94%

E———  Sylvie Ratelle
_— STD/HIV

Prevention Training

: Center of New England

llllllllllllllllllll



Figure 2. Comparison of 2-week and 4-week cure percentage by treatment group and analysis population.

100

95 Doxycycline

“Azithromycin performed so

:j, . poorly that even in the context
Z & of expected imperfect

: adherence in real-world use,

£ . ——— doxycycline should be the

g = e T i recommended treatment for

) rectal CT in MSM.”

50

2 weeks 4 weeks

OXFORD

Sylvie Ratelle UNIVERSITY PRESS
STD/HIV

i L Dombrowski et al., CID 2021
A Project of the Division of ‘enﬂon

https://doi.org/10.1093/cid/ciab153

The content of this slide may be subject to copyright: please see the slide notes for details.
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RESEARCH SUMMARY

Azithromycin or Doxycycline
for Asymptomatic Rectal Chlamydia trachomatis

Lau A et al. DOI: 10.1056/ NEJMoa2031631

CLINICAL PROBLEM

Chlamydia trachomatis is 2 common STI globally among
men who have sex with men and is most often asymp-
tomatic. Although guidelines have recommended treat
ment with either doxycycline or azithromycin, data
from randomized trials are lacking.

CLINICAL TRIAL

Design: A double-blind, randomized trial in Australia
involving men with asymptomatic rectal chlamydia
to compare the efficacy of daxycycline with that of
azithromycin.

Intervention: 625 men were assigned to receive either
doxycycline or azithromycin. The primary outcome
was a negative nucleic acd amplification test for rectal
chlamydia (microbiologic cure) at 4 weeks.

ig ;‘- 100 mg, twice daily for 7 days
(N=311) (N=314)
Azithromycin Daxycydline

RESULTS

Efficacy: The daxycycline regimen was significantly
more efficacious than the azithromycin regimen for
the treatment of asymptomatic rectal chlamydia.

Microbiologic Cure in Modified Intention-to-Treat Population
Risk difference, 19.9 [95% C1, 14.6 to 25.3; P<0.001)

B

Microbilogic Cure at 4 Wis
8§ & B
1 Il 1

[
S

o

Azithromycin Daxycycline

Safety: Adverse events including nausea, diarrhea,
and vomiting were !ess common in the daxycycline
group than in the azithromycin group.

LIMITATIONS AND REMAINING QUESTIONS

Further study is required to understand the following:

» Why azithromycin }s less efficacious for rectal chls
mydia, since other trials have shown it to be only
slightly less effective than doxycycline for urogenital
infection

= Whether larger azithromycin doses may be more ef
fective for higher-load nfections

» Whether azithromycin will cure rectal chlamydia in
women

Links: Full article | NEJM Quick Take

Adverse Events, induding Nausea, Diarrhea, and Vomiting
Risk difference, 113 [95% Q1, -19.5 to -3.2; P-0.006)
100 —

g B
1 L

Perce nt of Patie nts
8

h
-3

o

Azithromycin Doxycycline

CONCLUSIONS
A 7-day course of doxycycline was superior to single-dose

azithromycin in the treatment of rectal chlamydia infec-
tion among men who have sex with men.

“Adverse events including nausea,
diarrhea, and vomiting were less

common in the doxycycline group
than in the azithromycin group.”

Lau et al., NEJM 2021



Chlamydia Treatment in Massachusetts:
DOT versus ‘Scripts

* Fig. 1 Patient Flow Diagram * Fig. 2 Time to Treatment

Randomized for full review Time to treatment
(n=262)
- Unable to contact pharmacy or clinic (n = 20) 100 = DOT
- Out of state provider (n = 5) ..
i ° —— Prescription
Clinics and pharmacies contacted 2
(n=237) - Clinician uncertain of treatment outcome (n = 16) 3
| - Pharmacy uncertain of medication pick-up date (n=9) ]
- Alternate treatment provided (n = 7) g 50
1 - Untreated and unable to assign to treatment group (n = 6) =
Included in final analysis ‘E
(n=199) by
| o
| ) o
[ ! 0
DOT pursued (n = 80) Pharmacy prescription pursued (n = 119) . T S . T TR
- Treatment completed (n = 79) - Treatment completed (n = 118) 0 10 20 30 40 50 60
- Treatment not completed (n = 1) - Treatment not completed (n=1) Days to treatment

“Pharmacy prescriptions are frequently used for the treatment of chlamydia in

Massachusetts. We did not observe a significant difference in time to treatment
between directly observed therapy and pharmacy prescriptions.” gt

: : £ %
Platt LR et al., J Prim Care Community Health 2021 fg : \9
N2

Data source: MDPH Bureau of Infectious Disease and Laboratory Sciences, Division STD Prevention 4.)%% Puauo&



What about
chlamydia in
pregnancy?

First-line
therapy is sti
single-dose
azithromycin.

Sylvie Ratelle
STD/HIV

Prevention Training
Center of New England

A Project of the Division of STD Prevention

Massachusetts Department of Public Health
Funded by the CDC

High rates of persistent and recurrent chlamydia in

W) Chock for updates

pregnant women after treatment with azithromyecin

Jodie Dionne-Odom, MD, MSPH; Akila Subramaniam, MD, MPH; Kristal J. Aaron, DrPH, MPH; Willlam M. Geisler, MD, MPH;

Alan T. N. Tita, MD, PhD; Jeanne Marrazzo, MD, MPH

BACKGROUND: Chlamyda frachomafis i& a common bacterial
sexually transmitted infection that can persist or recur after antibiotic
treatment. Universal screening for chlamydia in pregnancy is recom-
mended to prevent adverse birth outcomes. Single-dosa oral azithromycin
has been the first-line therapy for chiamydia in pregnancy since 2006,
OBJECTIVE: In the setting of limited data and rising sexually trans-
mitted infection rtagin the United States, our goal was to document rates
and risk factors for persistent or recurrent chlamydia after azithromycin
treatment in pregnancy,

(+ — +), or clearance (+ —). Logistic regression models were used o
identify demographic and clinical risk factors for persistent or recurrent
chlamydia in pregnancy.

RESULTS: Among 810 women with 840 pregnancies with repeat
chiamydia testing after azithromycin treatment, 114 (14%) had persis-
tence and an additional 72 %] had recumence later in pregnancy. The
median time to repeat testing was 30 days (interquartile range, 24 —49
days). Concomitant gonomrhea or syphilis in pregnancy was independertly
associated with persistent or recurrent chlamydia (adjusted odds ratio,

STUDY DESIGN: This retuspective cohort study included preg i

with urogenital chlamydia and follow-up testing in women who delivered at
an Alabama facility between November 2012 and December 2017,
Pregrancies with prescribed azithromycin therapy and repeat chiamydia
testing =21 days later were included. Chlamydia frachomatis nucleic acid
amplification testing was performed on genital swab or urine samples,
Descriptive characteristics and birth outcomes were compared for cate-
gonies stratified by repeat test results: persistence (+ +), recurrence

1.6 95% idence interval, 1.1—2.4),

CONCLUSION: Persistent or recurrent chlamydia after azithromycin
treatment was detected in nearly 1 in 4 pregnancies with repeat testing in
our urhan center, highlighting the importance of performing a test of cure
and ensuring pariner therapy to reduce recurrent chiamydia risk.

Key words: aithmmycin, Chfamydia frachomats, infection in preg-
nangy, recurrent chlamydia

Introduction

Chlamydia trachomatis is an intracellular
bacterium that cuses cervical infection.
More than 1.1 million cases of chlamydia
in women were reported to the US
Centers for Disease Control and Pre
vention (CDC) in 2018." Women be-
tween the ages of 15 and 24 years and
women who reside in the southeastern
United States, where the case rate is 744
cases per 100,000 persons, are dis-
proportionally affected by chlamydia.'
Untreated chlamydia in pregnancy has
been associated with preterm delivery
and low birthweight (LBW) infants.”
Infection in women is usually asymp-
tomatic, and timely screening and
treatment in pregnancy can prevent
adverse outcomes'’ Despite rising

Aunors). Published by Elsevier ine. Thisis an
aricle under hie CC BY. icansa (ftip:/)

chlamydia rates in the US, few studies
focus on chlamydia treatment outcomes
after azithromydn therapy in pregnant
women."'

The American College of Obstetri-
cians and Gynecologists (ACOG) has
recommended universal screening for
chlamydia in pregnancy since 2007."
CDC recommends performing a test
of cure for pregnant women with chla-
mydia at least 21 days after treatment
and repeat testing 12 weeks later to
screen for reinfection.'”* In an ohser-
vational study from a commercial lab-
oratory database in the United States
(2005—2008), 59% of pregnant women
had chlamydia testing and 3.5% had a
positive result. Among women with
chlamydia who underwent repeated
testing, 6% had repeat positivity during
pregnancy but treatment data were not
available.” Recurrent chlamydia in
nonpregnant women is well docu-
mented: a systematic review suggested a
14% recurrence rate during follow-up
periods ranging from 2 months to 13
years.”” Younger age (<26 years) and
bacterial sexually transmitted infection
(STT) coinfection have been associated

with recurrent chlamydia in nonpreg-
nant women.'*~?

Chlamydia infection that recurs af-
ter antibiotic treatment and clearance
(defined by a negative test) usually
represents reinfection from a sexual
partner. The mechanism for repeatedly
positive chlamydia testing i more
varied. It may represent recurrent
infection (after undocumented clear-
ance}, false-posiive  polymerase
chain reaction test result owing to re-
sidual DNA/RNA, or treatment fail-
ure.'® Unlike gonococcal infection,
istant  chlamydial
* Single-dose oral
azithromycin (1 g) is the CDC-
recommended treatment for chla-

antimicrobial
infection is rare.”

mydia in pregnancy.”
has a favorable safety profile in preg-
nancy, and it is one of the most
commonly  prescribed  antibiotic
agents worldwide.” Recent reports
sugpest that clinical treatment failure
can occur with azithromycin treat-
ment for rectal chlamydia and nonre-
sponse to azithromycin for urogenital
chlamydia in pregnancy has been
reported.*' 7

Azithromycin

NOVEMBER 2020 AJOG MFM 1

“In this retrospective cohort
study of 810 pregnant women
with urogenital chlamydia
treated with first-line
azithromycin, nearly 1 in 4
pregnancies with repeat
chlamydia testing had
persistence or recurrence. STI
coinfection with gonorrhea or
syphilis during pregnancy was
the only significant risk factor
for persistent or recurrent
chlamydia in a model that
adjusted for age, race, and
insurance status.”

Dionne-Odom et al., AJOG MFM 2021



Unanswered Questions

* What about alternative regimens — azithromycin daily or weekly?

* Mechanism of azithromycin failure unknown
— Not likely:

* Mechanism of action (doxycycline and azithromycin both target bacterial protein synthesis
and are considered bacteriostatic)

* Antibiotic resistance (never (!) conclusively demonstrated in vivo)

* Inadequate tissue penetration of drug in rectal environment (Fong et al. PLoS One 2017:
azithromycin concentration above MIC for chlamydia for at least 14 days)

* Prevalence of LGV biovars (uncommon in Dombrowski et al. study)
— Temporary suppression with single-dose azithromycin? (chlamydia persistence)
— Different host-microbe interactions in rectal environment vs. genital tract?

Sylvie Ratelle
STD/HIV

Prevention Training
Center of New England
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|
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Chlamydia trachomatis is atypical ...
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Back to Our Case ...

» 22-year-old cisgender man presents with 3 days of dysuria and penile discharge. He
has sex with cisgender women and cisgender men.

* What evaluation (specimen types and tests) would you recommend, and how
would you treat him?

li aglzallpted from Jason Zucker, MD, MS

Ratelle
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Case 1, continued

* A nucleic acid amplification test returns negative for Trichomonas vaginalis, but
one for Mycoplasma genitalium is positive.

* How would you treat him now? What would you recommend for his recent sex
partners?
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MyCOPIasma genitalium' D/INPTC STD Clinical Prevention
Diagnostic Stewardship leads to Antimicrobial ~ "
Stewardship

When to Test

* Recurrent NGU or cervicitis
* Consider testing in pelvic inflammatory disease
* Asymptomatic screening not recommended

How to Test
* FDA approved genital and urine NAAT

Emerging Drug Resistance
* In U.S., Canada, Europe, & Australia, macrolide resistance 44%-90%
* U.S. fluoroquinolone resistance 0-15%

Treatment
* Resistance guided therapy, if resistance testing is available
* Sex partners of symptomatic persons treated only if positive

Slide courtesy of Jason Zucker, MD, MS
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Mycoplasma genitalium

* Men with urethritis symptoms were
enrolled from 6 U.S. STD clinics during
6/2017-8/2018

Clinical Infectious Diseases . . ..
RIDSA (MUl B+ More than 1in 4 men with urethritis
had Mycoplasma genitalium

Prevalence of Mycoplasma genitalium Infection,
Antimicrobial Resistance Mutations, and Symptom S A Saepe el R

. . ais Durham, NC (n=93 24.7(16.0-33.5)
Resolution Following Treatment of Urethritis , NC (n=93)
Laura H. Bmhmmn Rabert D. Itur!tnaldy William M. Geisler Harold C. Wiesenfeld,* I.IsaF_M:nhln. Stephanie M. Taylor® Arlene C. Sefia G reensboro, NC 38.8 (31.1-46.6)
Candice J. McNeil, Lori Newman, Noelle Myler,* Rachael Fuchs,” and Katherine E. Bowden'; for the MAGNUM® Laboratory Working Group o
g Medicine. Univarsity of Alshama st Bimingham, Bawingham, (n_lsz)
USA, ‘Diapariment of Epidamiology, Lini W X
o e o i Pittsburgh, PA (n=174) el el
Birmingham, AL 29.8 (23.9-35.6)
Bachmann LH, Kirkcaldy RD, Geisler WM, Wiesenfeld HC, Manhart LE, Taylor SN, Sefia AC, McNeil CJ, Newman L, (n=235)
Myler N, Fuchs R, Bowden KE; MAGNUM Laboratory Working Group. Prevalence of Mycoplasma genitalium
Infection, Antimicrobial Resistance Mutations, and Symptom Resolution Following Treatment of Urethritis. Clin New oriea ns, LA 29.1(20.4-37.9)
Infect Dis. 2020 Dec 17;71(10):e624-e632. doi: 10.1093/cid/ciaa293. PMID: 32185385; PMCID: PMC7744987.
(n=103)
Seattle, WA (n=157) 20,4 (14.1-26.7)
TOTAL (n=914) 28.7 (23.8-33.6)

Slide courtesy of Jason Zucker, MD, MS
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 Start with doxycycline to reduce bacterial load

Doxycycline 100 mg PO twice Moxifloxacin 400mg twice

daily x 7 days

daily x 7 days

If macrolide sensitivity available and sensitive

Doxycycline 100 mg PO twice
daily x 7 days

Azithromycin 2.5g over 4

(Azithromycin 1 g x 1 day then

)

Slide courtesy of Jason Zucker, MD, MS

Durukan D, Read TRH, Murray G, Doyle M, Chow EPF, Vodstrcil LA, Fairley CK, Aguirre I, Mokany E, Tan LY, Chen MY, Bradshaw CS. Resistance-Guided Antimicrobial Therapy Using Doxycycline-Moxifloxacin and Doxycycline-2.5 g
Azithromycin for the Treatment of Mycoplasma genitalium Infection: Efficacy and Tolerability. Clin Infect Dis. 2020 Sep 12;71(6):1461-1468. doi: 10.1093/cid/ciz1031. PMID: 31629365.




Clinical Update on Mycoplasma genitalium

It's Friday at 4:30pm. You are called about a male
patient with urethritis who tested positive for M.
Genitalium and has persistent symptoms despite
treatment with multiple antibiotic regimens including
doxycycline, azithromycin, and moxifloxacin. You
suspect resistance. What do you do next?

2
Y

BROWN UNIVERSITY

%I—:; Slide courtesy of Phil Chan



Clinical Update on Mycoplasma genitalium

Treatment Failure
Considerations and Options

1. Minocycline for 2-4 weeks (There may be
some increased activity compared to
doxycycline);

2. Obtain pristinamycin (streptogramin) or
sitafloxacin through an EUA (challenging);

3. If the person is going to Europe, send a
prescriptions for this medication to that

| g country (if available);

PO s o o D DR G 4. Lefamulin (not available).

*Before concluding resistance, exclude re-infection
(partners should be tested and treated if positive)

**Would only move to last-line(s) if symptomatic (Only re-
BROWN UNIVERSITY teSt If SymptomatiC)

s
] [e]

) Slide courtesy of Phil Chan
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Mycoplasma genitalium — Take homes

When to Test

» Recurrent NGU or cervicitis

» Consider testing in pelvic inflammatory disease
« Asymptomatic screening not recommended

How to Test
* FDA approved genital and urine NAAT

Treatment
» Doxycycline followed by Moxifloxacin
» Sex partners of symptomatic persons treated only if positive

Slide courtesy of Jason Zucker, MD, MS
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Want to know more about STDs?
There’s an app for that.

CDC STD Treatment
Guidelines App for Apple
and Android

Available NOW, FREE!
(accept no competitors)

Search “STD Treatment”
in App store
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STD Clinical Consultation Network

* Provides STI/STD clinical consultation services within 1-5 business days,
depending on urgency, to clinicians nationally

* Consultation request is linked to your regional PTC’s STI/STD expert faculty
e Just a click away: www.STDCCN.org
 Also embedded in Treatment Guidelines App!
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