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Disclosures

• In the past 12 months, Dr. Hsu has NOT had 
significant financial interests or other relationships 
with manufacturer(s) of product(s) or provider(s) 
of service(s) that will be discussed in this 
presentation. 

• This presentation will include discussion of 
pharmaceuticals or devices that have not been 
approved by the FDA.
– “Off‐label” use of extra‐genital (rectal and pharyngeal) 
nucleic acid amplification tests (NAATs) for gonorrhea 
and chlamydia

Goals

• Distinguish relevant updates to epidemiology, 

diagnosis, and treatment for bacterial, viral, 

and other STDs

• Highlight areas of 2015 CDC STD Treatment 

Guidelines that should be read carefully for 

detailed recommendations

CDC STD Treatment Guidelines Development
• Evidence-based on principal outcomes of STD therapy

1. Microbiologic eradication

2. Alleviation of signs & sx

3. Prevention of sequelae

4. Prevention of transmission

• Recommended regimens preferred over alternative 
regimens

• Alphabetized unless there is a priority of choice

• Reviewed April 2013; published 2015

• www.cdc.gov/std/treatment

• Pocket guides, teaching slides, charts, app

Language in yellow highlighted boxes reflects changes discussed 
at consultation meeting; actual language may differ

10. THE SPECTER OF MDR GC

www.cdc.gov/drugresistance/threat‐report‐2013/
Microorganisms with the threat level of URGENT:
1. C. difficile
2. Carbapenem‐resistant Enterobacteriaciae
3. Drug‐resistant N. gonorrhoeae
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Historical Perspective, Gonococcal Antimicrobial Resistance in United States

Workowski KA et al. Ann Intern Med 2008 ©2008 by American College of Physicians

(till the 1970s…)

N. gonorrhoeae – Evolution Into a ‘Superbug’

Bolan GA et al. NEJM 2012

Gonorrhea Treatment
Uncomplicated Genital, Rectal, 

or Pharyngeal Infections

Ceftriaxone 250 mg IM 
in a single dose

Azithromycin 
1 g orally

(preferred)
or

Doxycycline 100 mg 
BID x 7 days*

CDC 2012 STD Treatment Guidelines 
www.cdc.gov/std/treatment

PLUS*

* Regardless of CT test result

Proposed: Doxycycline may be removed 
from recommended to alternative, 
because of tetracycline resistance in U.S. 
GISP isolates

Gonorrhea – Treatment Issues

• Dual therapy may hinder development of 
antimicrobial resistance

• Limited options in cephalosporin‐allergic 
patients:
– Spectinomycin is no longer manufactured

– CDC recommended desensitization but now states 
it is impractical

– Consider azithromycin, but
• Requires 2 grams ‐‐ GI tolerance issues

• Resistance to azithro likely increasing and treatment 
failures have been seen

Back-Pocket GC Treatment Regimens:
Alternatives for cephalosporin-allergic patients

• Trial conducted in Baltimore, Birmingham, Pittsburgh, San 
Francisco

• 401 men and women 15 - 60 yrs

• 202 received gent 240 mg IM + azithro 2 g: 100% effective
• 199 received gemiflox 320 mg PO + azithro 2 g PO: 99.5% effective

• Bottom line
– Probably fine for urogenital gonorrhea, but trial not powered 

for extragenital gonorrhea (though it worked in the few cases 
enrolled)

– Efficacy limited by tolerance: 8% vomited in the gemiflox + 
azithro group and needed re-treatment with standard cftx + 
azithro 

Kirkcaldy RD et al. CID 2014
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IF CEFTRIAXONE UNAVAILABLE

 Cefixime 400 mg orally once

PLUS

 Dual treatment with azithromycin 1 g (preferred) or 
doxycycline 100 mg BID x 7 days, regardless of CT test 
result 

IN CASE OF SEVERE ALLERGY:

 Azithromycin 2 g orally once 

(Caution: GI intolerance, emerging resistance)

Gonorrhea Treatment Alternatives
Just for Anogenital Infections

MMWR  2012 / 61(31);590-594

Proposed:  Limit TOC only to pharyngeal GC in MSM treated with 
alternative regimen, may extend interval to 14 days

Prior TOC recommendation: Test of cure in 1 week for anyone treated w/ 
alternative regimens

9. RE‐SCREENING FOR STIS IN THOSE PREVIOUSLY

INFECTED, REACHES THOSE AT HIGHEST STI RISK

Repeat Testing after an STD infection

• Current CDC STD screening guidelines for GC and CT 
recommend screening persons at‐risk, including those with a 
prior STD

• Among sex workers with baseline GC, CT or trichomonas 
infection, the adjusted HR for any of these at follow up was 2.6 
(95% CI 2.1‐3.1) (Turner 2010)

• Project RESPECT in US STD clinic patients:
– 25.8% of women had 1 or more new infections with CT, GC, or Trich at 

one year of follow up. 

– 14.7% of men had a new GC or CT infection.  

– Conclusion: patients with GC/CT or trich infections should return at 3 
months because they are at high risk for new infections (Peterman 
2006)

Aghaizu A et al. STI 2014

• Sexually active female 
students 15‐27 years old, 
enrolled in the British 
Prevention of Pelvic Infection 
(POPI) trial between 2004‐06, 
who self‐collected 2 vaginal 
swab specimens

“One in four women with chlamydia 
infection at baseline retested 
positive, supporting recent 
recommendations to routinely retest 
chlamydia positives.”

Repeat Screening after an STD infection

Proposed:   

• Women with CT, GC or trich should be rescreened at 3 
months after treatment. 

• Men with CT or GC should be rescreened at 3 months after 
treatment.  

• Patients diagnosed with syphilis should undergo follow up 
serologic serology per current recommendations.  

• HIV testing should also be considered in all patients with a 
prior STD history  8. TREATING SEX PARTNERS SIGHT UNSEEN

(EPT) IS LEGAL (MOSTLY)
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“PDPT can prevent 
reinfection of index 
case and has been 
associated with a 
higher likelihood of 
partner 
notification…”

CDC EPT guidelines

www.cdc.gov/STD/EPT

Infection During Follow-up Among Patients 
Completing The EPT Trial
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Chlamydia, Gonorrhea, and EPT

• EPT is supported by the CDC and permissible in at 
least 35 states 

• Standard partner treatment for chlamydia 
infection is one oral dose of 1g of the antibiotic 
azithromycin

• Standard partner treatment for gonorrhea is  one 
oral dose of 1g of the antibiotic azithromycin 
PLUS one oral dose of 400 mg of cefixime

• EPT has been shown to be safe and effective in the 
treatment of sex partners

• Most states with long‐standing EPT programs also 
have had no reports of adverse events

Golden MR et al. PLOS Med 2015

7. THE EPIDEMIC OF SYPHILIS (& HIV
CO‐INFECTION) IN MSM CONTINUES

HIV and Syphilis Diagnoses
Have Increased in Young MSM

• Survey of trends in HIV and syphilis diagnoses 
in 73 large metro areas, 2004/2005 and 
2007/2008

• Primary and secondary syphilis rates increased 
in 70% of areas

• Average increases in young black men

– HIV: 68%

– Syphilis: 203%

Torrone et al, JAIDS, 2011.
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Syphilis/HIV Co‐infection Common

Proportion of MSM Attending STD Clinics with Primary 
and Secondary Syphilis Co-infected with HIV,
STD Surveillance Network (SSuN), 2013

CDC, Sexually Transmitted Diseases Surveillance, 2013

Can We Screen for Syphilis Control?

• Syphilis screening could lead to 
decreases in MSM population prevalence

Ro = T 
 C  D

• How do we scale up screening in MSM?

Stay tuned …

Don’t forget the “triple dip” for MSM

HIV/Syphilis/
HepC Serologies

Pharyngeal GC NAAT*

Urine GC/CT NAAT

Rectal GC/CT NAAT*

*Off-label use . Not FDA-approved for testing at extragenital sites, but 
many reference labs have validated the assay for use.

6. MYCOPLASMA GENITALIUM HAS

EMERGED

Mycoplasma genitalium:
Epidemiology

• First identified in the early 1980’s
• Cause of male urethritis

– 15‐20% of non‐gonococcal urethritis (NGU) cases
– 20‐25% of non‐chlamydial NGU
– 30% of persistent or recurrent urethritis
– More common than N. gonorrhoeae but less common 
than C. trachomatis

– Co‐infection with C. trachomatis is not uncommon

• Unknown whether it can cause male infertility or 
other male anogenital tract disease syndromes

• Pathogenic role in women also less clear

Mycoplasma genitalium:
Diagnostics

• Very slow‐growing organism
– Culture can take up to 6 months

– Only a few laboratories in the world are able to 
recover clinical isolates

• Nucleic acid amplification testing (NAAT) is the 
preferred method to detect M. genitalium
– Research settings

– In‐house PCR assays (?)

– None commercially available (YET)
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Mycoplasma genitalium:
Treatment

• 7‐day doxycycline regimen recommended for treatment of 
urethritis is largely ineffective against M. genitalium with a median 
cure rate of approximately 31%

• 1 gram single dose azithromycin significantly more effective against 
M. genitalium than doxycycline in two randomized trials
– However, resistance to azithromycin appears to be rapidly emerging: 

median cure rate for both men and women is approximately 85%, but 
was only 40% in the most recent trial

– Individuals with treatment failures after 1g azithromycin regimen 
frequently have macrolide resistant strains suggesting that single dose 
azithromycin therapy may select for resistance

• Moxifloxacin (400mg x 7, 10 or 14 days) successfully used to treat 
M. genitalium treatment failures in men and women, with cure 
rates of 100% in initial reports
– However, moxifloxacin has been used in a relatively small number of 

cases and the drug has not been tested in clinical trials

5. TRICHOMONAS VAGINALIS DIAGNOSTICS

HAVE IMPROVED

Newer Testing Options for Trich

• Microscopy is inferior to new options, including 

– Rapid antigen testing (OSOM)

– APTIMA TMA Trichomonas Vaginalis

• Nucleic Acid Amplification Test

• Utilizes same technology as APTIMA Combo 2 (for CT/GC)

• May use same specimen type as used with APTIMA Combo 2 (i.e. 
vaginal swab, endocervical swab, urine) 

Huppert CID 2007

Test Sens Spec

APTIMA TMA 98% 98%

OSOM 90% 100%

Culture 83% 100%

Wet prep 56% 100%

Slide courtesy of Marrazzo, IDSA 2011

4. GENITAL HSV EPIDEMIOLOGY IS

CHANGING

NHANES HSV2 Seroprevalence
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NHANES HSV1&2 Seroprevalence
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“Almost 1 in 10 adolescents who 10 
years ago already would have acquired 
HSV1 earlier in life now are vulnerable 
to getting a primary infection as they 
enter their sexually active years.” 
Kimberlin, JID 2013

23% decline in HSV1 seroprevalence

What About Genital HSV‐1?
• HSV1 now causes MOST of first genital HSV episodes in young 

adults

– Among >3400 HSV double‐seronegative women 18‐30 yrs from control arm 
of herpes vaccine trial who acquired disease during a 20 month period:

• 5.3% became infected

• HSV1 2.3x more common than HSV2 infection

• Genital HSV1 2.5x more common than oral HSV1

– Increasing proportion of anogenital herpetic infections have been 
attributed to HSV‐1 infection in women and MSM 

• Primary genital HSV1 and HSV2 remain indistinguishable clinically, 
and are treated with the same antiviral regimens

• Genital HSV1 does not recur as often as genital HSV2 (?)

Bernstein DI et al., CID 2013
Whitley RJ, CID 2013
Ryder N et al., STI 2009
Roberts CM et al., STD 2003

What are the implications for genital 
HSV vaccine development?

Monica Lewinsky & Bill 
Clinton Feb. 2, 1998

They are in 
the majority, 
not the 
minority …

3. WE EXPECT HPV9 VACCINE ROLL‐OUT
THIS YEAR

www.cdc.gov/vaccines/acip/

2. HIV PREVENTION INCLUDES PREP FOR
THOSE AT HIGHEST RISK FOR ACQUISITION
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MSM in SF City Clinic
Diagnosed with Rectal Chlamydia or Gonorrhea
2003‐05

Bernstein et al. JAIDS, 2010

Rectal Chl or GC Annual HIV 
Incidence

Adjusted 
HR

Still HIV 
Uninfected

None 2.25% -- 97.75%

2 or more episodes 15.00% 8.81 85.00%

MSM in SF City Clinic
Diagnosed with Rectal Chlamydia or Gonorrhea
2003‐05

Bernstein et al. JAIDS, 2010

Rectal Chl or GC Annual HIV 
Incidence

Adjusted 
HR

Still HIV 
Uninfected

None 2.25% -- 97.75%

2 or more episodes 15.00% 8.81 85.00%

2. HIV PREVENTION INCLUDES PREP FOR THOSE AT HIGHEST RISK FOR

ACQUISITION

3. WE EXPECT HPV9 VACCINE ROLL‐OUT THIS YEAR
4. GENITAL HSV EPIDEMIOLOGY IS CHANGING

5. TRICHOMONAS VAGINALIS DIAGNOSTICS HAVE IMPROVED

6. MYCOPLASMA GENITALIUM HAS EMERGED

7. THE EPIDEMIC OF SYPHILIS (& HIV CO‐INFECTION) IN MSM CONTINUES
8. TREATING SEX PARTNERS SIGHT UNSEEN (EPT) IS LEGAL (MOSTLY)
9. RE‐SCREENING FOR STIS IN THOSE PREVIOUSLY INFECTED, REACHES THOSE
AT HIGHEST STI RISK
10. THE SPECTER OF MDR GC

Drum roll please …

1. CDC STD TREATMENT GUIDELINES:
A ROSE BY ANY OTHER NAME …

Misnomer! 

•Prevention
•Screening

•Counseling
•Management

AND 

•Treatment Guidelines

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)
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Download the app now …

… Or search “STD Treatment” in App store


