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CDC 2018 STD Surveillance Summary

www.cdc.gov/std



Quiz

In the 2019 CDC report, Antibiotic 
Resistance in the United States, 
N. gonorrhoeae was ranked at 
which threat level?

-Urgent 

-Serious

-Concerning

-Watch List



CDC, Antibiotic resistance in the United States, 2019



Gonorrhea Treatment

2015 CDC Treatment Guidelines
Ceftriaxone 250mg IM x 1 

Plus

Azithromycin 1g orally x 1

Antimicrobial 
Stewardship

PK/PD 
properties of 
ceftriaxone



Azithromycin Resistance

Figure from: St. Cyr, 2020 STD Prevention Conference; SURRG data,Dr. Lindley Barbee

Local SURRG 
Data: 10% of 
MSM with GC 

have AZM 
resistance



Ceftriaxone PK/PD properties

Slide credit: Dr. Lindley Barbee & Dr. Sancta St. Cyr



Gonorrhea Treatment

2015 CDC Treatment Guidelines

Ceftriaxone 250mg IM x 1 

Plus

Azithromycin 1g orally x 1

2021 CDC Treatment Guidelines

?



Chlamydia trachomatis & Mycoplasma genitalium

From giantmicrobes.com



Case

• 42 yo man with well-controlled HIV (VL undetectable, 
CD4>500) who completed routine STI screening at his last 
medical visit, test results shown below. How would you 
treat him?

• Azithromycin 1g po x 1

• Doxycycline 100mg po BID x 7 days

• Doxycycline 100mg po BID x 21 days

• Needs additional assessment before treatment

Site GC CT

Pharynx - -

Rectum - +

Urethra (urine) - -



Chlamydia Treatment

2015 CDC Treatment Guidelines
Azithromycin 1g po x 1
Or
Doxycycline 100mg po BID x 7 days

Doxycycline
• May be more effective 

for symptomatic 
infections

• More effective for 
rectal infections

Azithromycin
• Single dose that can 

be directly observed
• Evidence of 

equivalence for GU 
tract infections

• Safe in pregnancy



RCTs of Doxycycline vs. Azithromycin, 
Urogenital Chlamydia

Kong FY, CID 2014; Geiser W, NEJM 2015

100%

97%

97%

90%

90%

94%
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Geisler, symptomatic, 2015

Geisler, overall, 2015

Kong meta-analysis, 2014

Azithromycin Doxycycline

2.6% (95% CI: 0.5 – 4.7)

Symptomatic
7.4% (95% CI: 2.0-12.9)

Efficacy Difference

3.2% (95% CI: 0.4-7.4)

p-value = 0.17



Are treatment outcomes different for 
rectal chlamydia?



Enrollment

Before 
Enrollment

Randomized, double-blinded, placebo-controlled trial of AZM 
vs. DOX for treatment of rectal CT in MSM 

DMID Protocol 17-0092; Dombrowski JC et al, National STD Prevention Conference 2020

MSM in Seattle & Boston diagnosed with rectal CT

(Goal N=274)

Repeat rectal swab for NAAT
Randomize (1:1)

AZM + 
Placebo DOX

Rectal swab for NAAT
Adherence assessment

2 Weeks

4 Weeks

Placebo AZM 
+ DOX

Rectal swab for NAAT

Safety monitoring: serious adverse events only 



Rectal Chlamydia Treatment Study Flow 
Chart

*1 participant did not receive allocated intervention

Assessed for eligibility (n=185)

Excluded (n=8)

Randomized (n=177)

Doxycycline* (n=88) Azithromycin (n=89)

Discontinued treatment (n=7)
Lost to follow-up (n=5)
Early termination (n=2)

Discontinued treatment (n=5)
Lost to follow-up (n=5)
Early termination (n=2)

Intention to treat (n=88)
Complete case (n=70)

16 negative baseline CT NAAT 

Per protocol (n=46)

Intention to treat (n=89)
Complete case (n=65)

17 negative baseline CT NAAT 

Per protocol (n=48)

Enrollment

Allocation

Follow-Up

Analysis



Microbiologic Cure at Four Weeks, by 
Treatment Group
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Absolute 
Difference

26% 
(95% CI: 16-36%)

p<0.001

20% 
(95% CI: 9-31%)

p<0.001

Only one participant 
randomized to 

doxycycline had a 
+NAAT, other seven 

lost to follow-up



What about adherence to doxycycline 
and lymphogranuloma venereum (LGV)?



Mycoplasma genitalium

Manhart 2007

• Causes urethritis in men

• No consensus on causal role in cervicitis, PID

• Population prevalence (2001-2002 data):
- CT:        4.0%
- M. gen: 1.0%
- GC:       0.4%

• FDA approved test now available

• No recommendation for screening (yet?)

• Recently updated clinical epidemiology data



Bachmann LH, CID 2020

Study Site (n) N.g. C.t. M.g. T.v.

Birmingham, AL 
(n=235)

33% 23% 30% 7%

Durham, NC 
(n=93)

42% 32% 25% 8%

Greensboro, NC 
(n=152)

43% 29% 39% 10%

New Orleans, LA 
(n=103)

37% 25% 29% 2%

Pittsburgh, PA 
(n=174)

26% 27% 28% 12%

Seattle, WA 
(n=157)

35% 25% 29% 2%

Overall 35% 25% 29% 7%

Prevalence of Key Pathogens among Men with 
Urethritis (MAGNUM study)



Prevalence of Resistance Mutations in M. gen 
among Men with Urethritis (MAGNUM study)

Bachmann LH, CID 2020

1. 23S rRNA mutation, among those with evaluable results
2. parC mutation, among those with evaluable results
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Azithromycin (1) Quinolone (2)



Resistance-Guided Treatment Algorithm 
Melbourne Sexual Health Centre

Read TRH, Clin Infect Dis, 2018; Durukan D, Clin Infect Dis, 2020

Urethritis, cervicitis & 
proctitis

Doxycycline x 7 days
Combined M.gen diagnostic & resistance assay

Doxycycline x 7 days
Combined M.gen diagnostic & resistance assay

M. gen +
AZM susceptible

M. gen +
AZM resistant

AZM 1g x 1
+

500mg/day x 3

AZM 1g x 1
+

500mg/day x 3

Sitafloxacin
100mg/day x 7

Sitafloxacin
100mg/day x 7

2020 study2020 study

2017-2018

+ M. gen
(n=388)

2017-2018

Doxycycline x 7 daysDoxycycline x 7 days

M. gen +
AZM susceptible

(n=109)

M. gen +
AZM resistant

(n=274)

AZM 1g x 1
+

500mg/day x 3

AZM 1g x 1
+

500mg/day x 3

Moxifloxacin
400mg/day x 7 
Moxifloxacin

400mg/day x 7 

95.4% cure
(n=104)

92.0% cure
(n=252)

Initial report 
95% and 92% cure



A Proposed Approach to Urethritis Treatment*

Images from antimicrobe.org

• * Not currently recommended in CDC guidelines. 
• * This is the approach used in Public Health – Seattle & King County Sexual Health Clinic

Patient 
with 
Urethritis

Ceftriaxone + 
doxycycline

Doxycycline 
100mg BID x 7d

+ M.gen

- M.gen

Moxifloxacin 
400mg qd x 7d



Trivia 

• This sexually transmitted pathogen is itself frequently 
infected with a virus:
- Chlamydia trachomatis
- Neisseria gonorrhoeae
- Mycoplasma genitalium
- Trichomonas vaginalis
- Shigella spp.
- Treponema pallidum



Trivia 

Graves KJ, Int J of STD & AIDS, 2018; Graves KJ, Clin Infect Dis, 2019



Trichomonas vaginalis Treatment

Obstet Gynecology 2020; Kissinger, JAIDS 2010; Kissinger, Lancet Infect Dis 2018

2015 CDC Treatment Guidelines

Metronidazole 2g orally single dose

Or

Tinidazole 2g orally single dose

RCTs show superiority of 7d 
course vs. single dose in both 
HIV+ women (92% vs. 83%)

& HIV- women (89% vs. 81%)

Disulfuram-Disulfuram-
like reaction 
with alcohol

(let go of 
this)

2020 ACOG Guidelines

Metronidazole 500mg BID x 7 days



Alternative Treatments for T. vaginalis

STD Guidelines 2015, Kurohara protocol; Table from Muzny, Sex Transm Infect 2013

First Line
Recommended

Alternatives
Supporting evidence generally poor quality
Avoid intravaginal treatments in pregnancy

Nitroimidazole resistance
Higher dose & longer course

• MTZ or TIN 2g po daily x 5-7 days
• TIN 2-3g po daily + intravaginal TIN 

500mg BID x 14 days ($$$)

Nitroimidazole allergy
Oral desensitization
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Case

• January 13, 2021

• King County back to Phase 1 of COVID re-opening plan 
(facility-based and in-person contact is limited)

• Your patient calls triage about notification of gonorrhea 
diagnosis from partner, last sex with this partner 2 wk ago, 
no symptoms

• What do you recommend?
- Defer treatment, call if symptoms develop, screen when safe 

to come in
- Ceftriaxone 250mg IM x1 + azithromycin 1g po x1
- Cefixime 800mg PO x1 + azithromycin 1g po x1
- Cefpodoxime 400mg q12h x 2 + azithromycin 1g po x 1 



Recommended Oral Therapies for Gonorrhea, 
Chlamydia, and Syphilis 

Barbee L et al, STD 2020
CDC Dear Colleague letter available at: 
https://www.cdc.gov/std/prevention/disruptionGuidance.htm



Recommendations for Syndromic Management of 
STI Syndromes Over the Phone

Barbee L et al, STD 2020



STD Case Reports Down Nationally in 2020

Screenshot from talk:  Chesson H, 2020 National STD Prevention Conference



Case Reports in King County, 2020 vs. 2019

Kerani R, 2020 National STD Prevention Conference

• Weekly gonorrhea cases: 
13% decrease

Pre-lockdown Stay Home Order Reopening

• Weekly syphilis cases:   
11% decrease

Pre-lockdown Stay Home Order Reopening



Reported partner change since COVID-19 
arrived in the U.S.

Sanchez et al, AIDS & Behavior 2020 (AMIS Survey)

• Online surveys among MSM in U.S., April 2020 (n=1,051)
N (%)

Number of sex partners

Decreased 539 (51)

No change 500 (48)

Increased 9 (1)

Opportunities to have sex

Decreased 715 (68)

No change 282 (27)

Increased 45 (4)

Use of dating/hook-up apps to meet in-person

Decreased 513 (49)

No change 472 (45)

Increased 61 (6)



Available at https://www.kingcounty.gov/depts/health/communicable-diseases/hiv-
std/~/media/depts/health/communicable-diseases/documents/hivstd/sex-and-covid-19.ashx (or just search 
“King County COVID sex”



NAAT Swab Shortage

Letter available at: https://www.cdc.gov/std/general/DCL-Diagnostic-Test-Shortage.pdf

Key recommendations:
• Prioritize women <25 years of age (or at risk) & 

asymptomatic MSM
• In MSM

• Rectal > pharyngeal > urethral/urine
• Extend screening intervals beyond q3 months

• Empiric treatment of patients with STI syndromes
• Forgo testing of contacts (but still treat empirically)



HIV/STI Home Self-Testing*

*Informational only – no endorsement implied



HIV/STI Home Testing Under Investigation

• Emory Experience (research 
context)

Norelli J et al, National STD Prevention Conference 2020

• Upcoming study in Public 
Health – Seattle & King 
County Sexual Health Clinic
- Established patients on 

PrEP
- PI: Chase Cannon



Epidemiology Quiz

Nationwide, the relative increase in incidence rates from 
2014-18 was greatest for which of the following infections?

-Chlamydia

-Gonorrhea

-Syphilis, primary & secondary

-Syphilis, congenital



CDC 2018 STD Surveillance Summary

www.cdc.gov/std
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Congenital Syphilis, United States

CDC STD Surveillance Report, 2018



Nationally, syphilis among women associated 
with injection drug use

Data from Kidd, MMWR 2019; Graphics from G. Bolan keynote presentation, 2020 UW 
STD & AIDS  Research Symposium



Syphilis in Women, King County

Berzkalns et al, 2020 National STD Prevention Conference



Congenital Syphilis, King County

Berzkalns et al, 2020 National STD Prevention Conference

Update
• 4 cases since June 2019
• All women in prenatal 

care
• All had negative first 

trimester screening
• Public Health – Seattle & 

King County 
recommends 3rd

trimester screening



Treatment 
Changes

COVID-19

Context
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in 

Prevention

• Doxycycline
• Mouthwash
• Men B vaccine 



Doxycycline Prophylaxis for STI Prevention:  
Evidence to Date

Reference Population Intervention Results

Bolan RK, 
Sex Transm
Dis, 2015

HIV+ MSM with 
history of syphilis, 
US (n=30)

Doxy 100mg daily 
vs. contingency 
management
(No STI = $)

• 73% ↓ in STI
• Driven by ↓ in syphilis
• No self-reported 

behavior change

Molina JM, 
Lancet Infect 
Dis, 2018

HIV-negative MSM 
on even-driven 
HIV PrEP in 
France

Doxy 200mg within 
72 hrs after sex vs. 
no medication 
(open label)

• 47% ↓ in combined 
STI

• 70% ↓ in CT
• 73% ↓ in syphilis
• No ↓ in GC



Interest in Doxycycline PEP for STI among MSM

PHSKC program dataSpinelli M, Sex Transm Dis, 2018

0 50 100

HIV-positive MSM on
Grindr (n=203)

HIV-negative MSM on
Grindr (n=1038)

SF City Clinic PrEP
users (n=47)

Harborview STI clinic
PrEP users (n=35)

84%

86%

African American & Latino MSM were 
more likely to report interest that non-

Hispanic white MSM

Atlanta, Birmingham, Chicago, 
NYC, SF, Seattle

King County STD Clinic 
PrEP Program (N=35)



Doxy Prophylaxis Use among Men and Transgender Persons 
who Have Sex with Men, King County Pride Survey, 2019

Dombrowski JC, 2020 National STD Prevention Conference

Yes No

91%
n=266

9%
n=25

14%

21%
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p=0.001

Taking the antibiotic doxycycline every day or after having condomless sex may 
reduce the risk of getting syphilis and chlamydia (by about 70%).

Have you ever taken doxycycline to reduce the risk of getting an STD?



Ongoing Doxycycline Prophylaxis Studies

Slide courtesy of Connie Celum



Referrals to doxy PEP study in Seattle

Eligibility: 
MSM or TGW living with HIV or on 
PrEP plus GC, CT or early syphilis in 
past 12 months

Referrals at Madison clinic:
-Rodney Perkins: 206 265-9153
-Colleen Kimsey: 206 321-6984
-Lindsay Legg: lmlegg@uw.edu
-doxypepstudy@uw.edu

Referrals at Sexual Health (formerly 
STD) Clinic:
Cheryl Malinski 
Cheryl.Malinski@kingcounty.gov



Any interventions for gonorrhea 
prevention?



OMEGA Study
Oral Mouthwash use to Eradicate GonorrhoeA

Chow E, et al. National STD Prevention Conference 2020

• Double-blind RCT

• 530 MSM

• Australia & New Zealand

• Primary outcome 

+Pharyngeal NAAT w/in 12 wk

Adjusted Risk Difference
2.5% (95% CI: -1.8% to 6.8%)

N=227 N=219



Do we already have a partially effective 
gonococcal vaccine?

Perez O, et al, Vaccimonitor, 2009.  Whelan J, et al Emerg Infect Dis 2016

• Ecological evidence of 
decrease in GC after 
update of meningococcal 
vaccination campaigns in 
Cuba & Norway

• Cross-reaction with 
serogroup B 
meningococcal vaccine 
containing N. meningitidis-
derived outer membrane 
vesicles 



Case-Control Studies of Meningococcal 
Vaccine Effectiveness for GC Prevention 

Petousis-Harris, et al, Lancet 2017; Abara et al, National STD Prevention Conference 2020

Year-by-Year Difference in % of cases & controls 
vaccinated and Gonorrhea & Chlamydia Cases

Estimated effectiveness of MeNZB against 
gonorrhea (adjusted):
31% (95% CI: 21-39)

Estimated effectiveness of Men4B 
against gonorrhea (adjusted):

41% (95% CI: 25-53)

NYC & Philadelphia, 2016-2018New Zealand, 2004-14

Areas of Active Research
Efficacy?

Ongoing RCT in Alabama and 
North Carolina

Public health impact?
Depends on duration of immunity 
& uptake in population



• Single dose azithromycin is falling out of favor for STD treatment
- Fosters resistance in N. gonorrhoeae 

- Less effective than doxycycline for C. trachomatis

- Most M. genitalium already resistant

• Treatment options in the context of the COVID pandemic
- Local recommendations: “Sex in the time of COVID” article in Sex 

Transm Dis (Barbee LA, et al)

• Clinical significance of, appropriate treatment for M. genitalium
- Available test, no screening recommendation, drug resistance

- Consider 2-stage urethritis treatment: doxy -> moxi if M. gen positive

Synthesis – Learning Objectives



Acknowledgements

Lindley Barbee

Connie Celum

Matthew Golden

Roxanne Kerani

Hillary Liss

Lisa Manhart

Meena Ramchandani



The content in this presentation are those of the author(s) and do not 
necessarily represent the official views of, nor an endorsement, by 
HRSA, HHS, or the U.S. Government. 

This Mountain West AIDS Education and Training (MWAETC) 
program is supported by the Health Resources and Services 
Administration (HRSA) of the U.S. Department of Health and 
Human Services (HHS) as part of an award totaling $2,911,844  
with 0% financed with non-governmental sources. 

Acknowledgment



Thank you

jdombrow@uw.edu


