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Objectives
 Identify the impact of bacterial sexually transmitted 

infections (STIs) on the acquisition of HIV infection
 Identify symptoms suggestive of sexually transmitted 

infection (STI)
 Choose appropriate diagnostic tests for sexually 

transmitted infection
 Treat sexually transmitted infections according to 

guideline recommendations



How many sizes of condoms are 
there?  





Record highs!

https://www.cdc.gov/std/stats16/default.htm



State of Tennessee
 Primary and secondary syphilis rate 4.3 per 100,000 in 2011 and 

5.3 per 100,000 in 2015
 Tennessee now ranks 22nd in rates of 1˚ and 2˚ syphilis 
 In 2015, Tennessee is ranked 19th among 50 states in chlamydial 

infections (477.5 per 100,000 persons) 
 Ranked 17th among 50 states in gonorrheal infections (128 per 

100,000 persons).

.



Mayer KH & Venkatesh KK. Am J Reprod Immunol. 2011 Mar;65(3):308-16

STIs and HIV Transmission

https://www.ncbi.nlm.nih.gov/pubmed/21214660


STIs Facilitate HIV Transmission
 Disruption of mucosal 

integrity
 Increase HIV target 

cells in genital tract 
due to immune 
reaction to infection
 STIs promote HIV 

shedding in the 
genital tract

Presence of ulcerative 
STI increases likelihood 
of HIV acquisition up to 

5-fold!

https://www.cdc.gov/std/hiv/stds-and-hiv-fact-sheet-press.pdf



Syphilis: Treponema pallidum
 Spirochete
 Cannot culture in vitro, 

diagnosis by serology
 Not visible by normal light 

microscopy
 Transmission
 Direct contact with lesions
 Blood or exudate transfer
 Transplacentally

Electron photomicrograph, 36,000 x.

Source: CDC/NCHSTP/Division of STD Prevention, STD Clinical Slides 

Darkfield photomicrograph



Primary and Secondary Syphilis –Rates Reported cases by Region, United States, 2007-2016

Presenter
Presentation Notes
In 2016, the West had the highest rate of reported primary and secondary (P&S) syphilis cases (11.4 cases per 100,000 population), followed by the South (8.9 cases per 100,000 population), the Northeast (8.0 cases per 100,000 population), and the Midwest (5.7 cases per 100,000 population). During 2015–2016, the P&S syphilis rate increased in every region: 21.3% in the Midwest, 21.2% in the Northeast, 20.0% in the West, and 11.3% in the South.



Primary and Secondary Syphilis — Reported Cases by Sex and Sexual Behavior, 36 
States*, 2012–2016



Primary and Secondary Syphilis — Distribution of Cases by Sex and Sexual 
Behavior, United States, 2016

Presenter
Presentation Notes
Gay, bisexual, and other men who have sex with men (collectively referred to as MSM) continued to account for the majority of primary and secondary (P&S) syphilis cases in 2016.Of 27,814 reported P&S syphilis cases in 2016, 16,155 (58.1%) were among MSM, including 14,553 (52.3%) cases among men who had sex with men only and 1,602 (5.8%) cases among men who had sex with both men and women. Overall, 3,880 (13.9%) cases were among men who had sex with women only (MSW), 3,049 (11.0%) were among women, 4,689 (16.9%) were among men without information about sex of sex partner, and 41 (0.1%) were cases reported with unknown sex. Among the 20,035 male cases with information on sex of sex partner, 80.6% occurred among MSM.



Primary and Secondary Syphilis  - Distribution by Race/Ethnicity and Sexual 
Behavior, 2016

https://www.cdc.gov/std/stats16/default.htm



Natural History of Untreated Syphilis

Golden MR, et al. JAMA. 2003;290(11):1510-1514



Primary Syphilis

Dr. Kevin Dieckhaus. Copyright 2013.

Presenter
Presentation Notes
Darkfield examination and tests to detect T pallidum directly from lesion exudate are definitive methods for diagnosing early syphilisNo commerciallly available T pallidum detection tests, but some labs do PCR for T pallidum DNA



The Great Imitator
Diseases That Mimic Early Syphilis

Hook EW. Lancet 2017; 389: 1550–57.



Secondary Syphilis

Dr. Adriana Cruz, Centro Internacional de Entrenamiento e Investigaciones Médicas, Cali, Colombia.

Presenter
Presentation Notes
A, Characteristic palmar rash. B, Syphilitic exanthem—posterior trunk. C, Syphilitic patchy alopecia. D, Syphilitic oral mucous patch. 



Neurosyphilis
 Early
 Cranial nerve dysfunction
 Meningitis
 Stroke (meningovascular syphilis)
 Acute altered mental status
 Auditory or ophthalmic abnormalities

 Late
 Tabes dorsalis
 General paresis

Presenter
Presentation Notes
Early = first few months or years of infectionLate = 10-30 years after infectionHIV – accelerated timeframe



Syphilis and HIV
 Primary:
 70% have more than one ulcer 
 Deeper and larger ulcerations 

 Secondary:
 May see primary and secondary syphilis at the same time in HIV + patients

 Neurosyphilis 
 Not necessarily a late manifestation, can occur early on in disease 
 Unclear if represents higher treponemal invasion due to immunocompromise 

versus higher rates of baseline CSF abnormalities 
 Male gender, CD4 <350, RPR >1:32 associated with neurosyphilis in HIV 



Syphilis Tests
 Treponemal
 TPPA
 T pallidum particle 

agglutination assay
 FTA-ABS
 Fluorescent treponemal 

antibody absorption
 MHA-TP
 Microhemagglutination 

assay
 Immunoassays

 Nontreponemal
 RPR
 VDRL

Presenter
Presentation Notes
Treponemal = antibodies directed at T pallidumNontreponemal looks at nonspecific Abs produced during syphilis but also in other disease states (cardiolipin)



Reverse vs Traditional Syphilis Diagnostic Algorithm

Binnicker MJ, et al. J Clin Microbiol. 2012 Jan; 50(1): 148–150.



Test Interpretations
Treponemal Test 
(IgG)

Non-treponemal Test 
(RPR)

Second
Treponemal
Test (TP-PA)

Interpretation

- n/a n/a Negative test

+ - + History of treated syphilis, though 
possibly very early or late latent –
thorough history is needed

+ + n/a Untreated or recently treated 
syphilis – thorough history is 
needed

+ - - False positive initial treponemal test



Treatment of Syphilis
 Primary, secondary, early latent syphilis
 Benzathine penicillin G 2.4 million units IM x 1

 Late latent syphilis or syphilis of unknown duration
 Benzathine penicillin G 2.4 million units IM once weekly for 3 

weeks
 Tertiary syphilis with normal CSF examination
 Benzathine penicillin G 2.4 million units IM once weekly for 3 

weeks

CDC. 2015 STD Guidelines.



Treatment of Syphilis
Neurosyphilis and ocular syphilis
 Acqueous crystalline penicillin G 18-24 million units per 

day, administered as 3-4 million units IV Q4 hours or by 
continuous infusion for 10-14 days

CDC. 2015 STD Guidelines.



Syphilis Treatment and Penicillin Allergy
 Pregnant
 Desensitize and treat with penicillin

 Nonpregnant primary or secondary syphilis
 Doxycycline, tetracycline, ceftriaxone, ?Azithromycin

 Latent syphilis
 Doxycycline or tetracycline for 28 days

 Neurosyphilis
 Desensitize and treat with penicillin
 Limited data re: ceftriaxone



Jarisch-Herxheimer Reaction
 Acute febrile reaction frequently accompanied by 

headache, myalgia and fever within the first 24 hours 
after initiation of treatment for any stage of syphilis
 More common in early syphilis
 Can use antipyretics, but these have not been found 

useful in prevention of this reaction



Followup
HIV negative
 Primary and secondary 

syphilis
 Clinical and serologic 

evaluation at 6 & 12 months 
after treatment

 Latent Syphilis
 Clinical and serologic 

evaluation at 6, 12, and 24 
months

HIV positive
 Primary and secondary 

syphilis
 Clinical and serologic evaluation 

at 3, 6, 9, 12 and 24 months 
after treatment

 Latent syphilis
 Clinical and serologic evaluation 

at 6, 12, 18, and 24 months

CDC. 2015 STD Guidelines.



Followup
 If persistent symptoms, or persistent titer elevation (less 

than 4 fold drop)
 Retest for HIV if HIV negative initially
 Consider lumbar puncture
 Re-treat with benzathine penicillin G 2.4 million units IM once 

weekly for 3 weeks
 Neurosyphilis: if initial CSF pleocytosis, repeat LP at 6 

months



Case 1
 23yoM presents with a new, painless ulcer on the shaft of 

his penis. He is MSM, with multiple recent partners with 
inconsistent condom use. He has never been tested for 
syphilis before. He is HIV-negative. He has no medication 
allergies. 



Case 1
 What is the next step? 
A. Test with treponemal IgG, RPR to confirm diagnosis
B. PCN IM 2.4MU weekly x 3 (presume late latent infection 

given no prior testing)
C. PCN IM 2.4MU IM x 1
D. Swab lesion for culture to confirm diagnosis

Presenter
Presentation Notes
Answer 4Marcus Gunn pupil – relative afferent pupillary defectAdie's (Tonic) PupilCommon in women in the 3rd/4th decade of life (but also can be present in men)Either no or sluggish response to light (both direct and consensual responses)Thought to be caused from denervation in the postganglionic parasympathetic nerveAssociated with Holmes-Adie syndrome described with Adie's pupil and absent deep tendon reflexesOverall, this is a benign process (including Holmes-Adie syndrome)



Case 1
 What about his partners?
A. All partners over the past 90 days should be treated with 

PCN IM x 1
B. All partners over 90 days should be tested, and treated if 

positive
C. All partners over the past 1 year should be treated with PCN 

IM x 1
D. All partners over the past year should be treated with PCN 

IM weekly x 3



Treating Sexual Partners

Empiric treatment for primary syphilis
Even if serology negative

Day of diagnosis
of infectious syphilis

Treat for primary syphilis if no serology or f/u 
uncertain

If serology negative, no treatment
If serology positive, treat as appropriate for stage

of infection

>90 days Within 90 days

Presenter
Presentation Notes
Sexual transmission of syphilis is thought only to occur when mucocutaneous syphilitic lesions are present.



Case 2
 36yoM who presented to the emergency room with 

complaints of vision loss over the prior 3 months.
 Recently saw PCP 3 weeks ago with a large, painless 

ulcerative perianal lesion.
 Seen by an ophthalmologist 2 weeks ago and was 

diagnosed with uveitis treated with oral steroids. Despite 
this treatment, he developed retinal detachment.
 Pt is MSM, multiple partners with inconsistent condom 

use. 



Case 2
 HIV Ag/Ab positive
 HIV viral load 1,642,400 copies/mL
 CD4 absolute 136 cells/mm3

 RPR 1:256



Case 2
 What is the likely diagnosis?
A. Neurosyphilis
B. Primary syphilis
C. Ocular syphilis
D. All of the above

Presenter
Presentation Notes
Correct 4



Does he need a lumbar puncture?

 “A CSF examination should be performed in all instances 
of ocular syphilis, even in the absence of clinical 
neurologic findings.”



Case 2
 Lumbar puncture with the following results
 CSF WBC 30 cells/µL, protein 75 mg/dL, CSF VDRL positive



Neurosyphilis CSF Profile
 Reactive CSF VDRL
 CSF WBC ≥ 20 cells/mL
 CSF WBC may be <20 cells/mL in setting of AIDS (CD4 

count <200 cells/µL)
 70% have elevated protein and CSF pleocytosis

Presenter
Presentation Notes
If CD4 <200 and WBC <20, would have to reflex to CSF treponemal test (FTA-ABS)



Case 2
 At what stage of infection does neurosyphilis occur?
A. Primary
B. Secondary
C. Tertiary
D. All of the above (can occur at any stage)

Presenter
Presentation Notes
Answer 4



Ocular Syphilis
 Can involve almost any eye structure
 Most common = posterior uveitis and pan uveitis

 Usually occurs in early syphilis, but can an occur at any 
stage

https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6440a6.htm



Ocular Syphilis
 Screen for visual complaints in any patient at risk for 

syphilis
 + Syphilis = need for HIV testing
 Syphilis + ocular complaints = need for immediate 

ophthalmic exam
 Can be associated with neurosyphilis
 Perform LP in any patient with syphilis and ocular 

complaints

CDC. Clinical Advisory: Ocular Syphilis in the United States. Available at 
http://www.cdc.gov/std/syphilis/clinicaladvisoryos2015.htm. Accessed 4.24.16.



Which is the recommended treatment for ocular syphilis?

A. Ceftriaxone 2 gm IM x 1
B. Benzathine Penicillin G 2.4 MU once weekly x 3 weeks
C. Aqueous PCN G IV for 10-14 days
D. Procaine PCN IM + probenecid x 10-14 days

Presenter
Presentation Notes
Recommended regimen is C, alternative is DBenzathine PCN G does not achieve measurable penicillin levels in the CSF



Chlamydia — Rates of Reported Cases 
by Region, United States, 2007–2016

Presenter
Presentation Notes
reported cases of chlamydia were highest in the South (529.7 cases per 100,000 population, 3.0% increase from 2015), followed by the Midwest (487.5, 5.1% increase from 2015), West (485.9, 5.8% increase from 2015), and Northeast (454.6, 7.0% increase from 2015). 



Potential Complications of Chlamydia
 Epididymitis
 Pelvic Inflammatory Disease (in up to 10-15%)
 Reactive arthritis
 Conjunctivitis
 Lymphogranuloma venereum (LGV)
 Proctitis & proctocolitis
 Urethral strictures

Presenter
Presentation Notes
Perihepatitis (Fitz-Hugh-Curtis Syndrome), inflammation of the liver capsule, is another possible complication of untreated chlamydia. Perihepatitis was initially attributed to gonococcal infection, but it is now more often associated with chlamydial infection (up to 70%). It is characterized by right upper quadrant pain, nausea, vomiting, and fever, which are generally accompanied by evidence of PID on physical exam. 



Presenter
Presentation Notes
Urethritis   2. Epididymitis- swollen and tender testicles;  3. Normal Cervix  4. Chlamydia cervicitis5.  Conjuctivitis caused by chlamydia. Inflamed upper and lower eyelids



Which is the preferred clinical diagnostic method for chlamydia?

A. Nucleic acid amplification test (NAAT)
B. Culture
C. Chlamydia serology
D. Gram Stain of exudate

Presenter
Presentation Notes
Correct A



NAAT Testing
 FDA approved for testing urine, 

vaginal or urethral specimens
 Not FDA approved for 

oropharyngeal or rectal swab 
specimens
 Improved sensitivity and specificity 

compared to culture in these sites
 Can do NAAT testing on liquid 

based cytology specimens



Chlamydia: Recommended Treatment Regimen

 Azithromycin 1 gram PO x 1
 Doxycycline 100 mg BID x 7 days



Case 3
 32yoF who is in a monogamous relationship with a man, 

who recently disclosed to his patient that he had sex with 
a woman who does commercial sex work
 Pt presents to the clinic complaining of vaginal discharge.
 Her partner has no similar symptoms.



Case 3 
 You suspect chlamydia, NAAT is positive for chlamydia. 
 She receives azithromycin 1 gram PO x 1 for treatment of 

presumptive chlamydia

Presenter
Presentation Notes
    Effective treatment of chlamydia may reduce HIV transmission and susceptibility. •         Patients and their sex partners should abstain from sexual intercourse until they and their sex partners have completed treatment. Abstinence should be continued until 7 days after a single-dose regimen or after completion of a 7–day regimen. •         Timely treatment of sex partners is essential for decreasing the risk for reinfecting the patient. 



When should patients treated for chlamydia undergo repeat 
testing?

A. Repeat testing is not recommended
B. 3-4 weeks after treatment
C. 3 months after treatment
D. No retesting needed, just repeat azithromycin 

1 gram in 3 months

Presenter
Presentation Notes
Correct answer CTest-of-cure to detect therapeutic failure (i.e., repeat testing 3–4 weeks after completing therapy) is not advised for persons treated with the recommended or alterative regimens, unless therapeutic adherence is in question, symptoms persist, or reinfection is suspected. Moreover, the use of chlamydial NAATs at <3 weeks after completion of therapy is not recommended because the continued presence of nonviable organisms (394,395(http://www.cdc.gov/std/tg2015/references.htm#394),519(http://www.cdc.gov/std/tg2015/references.htm#519)) can lead to false-positive results.A high prevalence of C. trachomatis infection has been observed in women and men who were treated for chlamydial infection during the preceding several months (480,481(http://www.cdc.gov/std/tg2015/references.htm#480),520-522(http://www.cdc.gov/std/tg2015/references.htm#520)). Most post-treatment infections do not result from treatment failure, but rather from reinfection caused by failure of sex partners to receive treatment or the initiation of sexual activity with a new infected partner, indicating a need for improved education and treatment of sex partners. Repeat infections confer an elevated risk for PID and other complications in women. Men and women who have been treated for chlamydia should be retested approximately 3 months after treatment, regardless of whether they believe that their sex partners were treated (480,481(http://www.cdc.gov/std/tg2015/references.htm#480)). If retesting at 3 months is not possible, clinicians should retest whenever persons next present for medical care in the 12-month period following initial treatment. 2015 DHHS Guidelines



Gonorrhea
 Neisseria gonorrhoeae
 Gram-negative intracellular diplococcus
 Infects mucus-secreting epithelial cell
 Evades host response through alteration of surface 

structures





Gonorrhea — Rates of Reported Cases 
by Region, United States, 2007–2016

Presenter
Presentation Notes
had the highest rate of reported gonorrhea cases (166.8 cases per 100,000 population) among the four regions of the United States in 2016, followed by the Midwest (142.9 cases per 100,000 population), the West (142.1 cases per 100,000 population), and the Northeast (108.8 cases per 100,000 population).During Northeast). 2015–2016, the gonorrhea rate increased in all four regions: 23.8% in the Midwest, 21.9% in the West, 15.7% in the Northeast, and 15.4% in the South. During 2012–2016, the rate of gonorrhea in the West increased by 95.7% (72.6 to 142.1 cases per 100,000 population), while other regions had smaller overall increases during this time period (i.e., 27.8% in the South, 25.0% in the Midwest, and 18.0% in the



Source: Seattle STD/HIV Prevention Training Center at the University of Washington       Purulent vaginal Discharge. Courtesy of Public Health Agency of Canada
Connie Celum and Walter Stamm



Case 4
 18yoM who recently went on a 5-day trip to Atlanta 

complaining of urethral drainage noted on his underwear.
 While in Atlanta he had anal insertive sex with 3 men not 

previously known to him.
 He did not use a condom with any partners.
 He has no known drug allergies.



Case 4

 What is the preferred regimen?
A. Doxycycline 100 mg BID x 7 days
B. Metronidazole 500 mg BID x 7 days
C. Ceftriaxone 2 gm IM x 1
D. Ceftriaxone 250 mg IM + azithromycin 1 gm PO x 1

Presenter
Presentation Notes
Correct = D



Recommended Treatment Regimen for Gonorrhea

 Ceftriaxone 250 mg IM x 1
PLUS
 Azithromycin 1 gram PO x 1

CDC. 2015 Sexually Transmitted Diseases Guidelines. 



Case 4
 Your patient’s urine GC/chlamydia urine NAAT was 

positive for both gonorrhea AND chlamydia.

 Are we done? 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwjQj5L1ptPYAhXsRN8KHSGuAc8QjRwIBw&url=https://imgflip.com/memegenerator/Blank-Nut-Button&psig=AOvVaw1ZKq7fQgrMRoCp76G_hqkq&ust=1515876701844750


Case 4
 What about his partners?
A. All partners over the past 30 days should receive empiric 

treatment
B. All partners over the past 60 days should receive empiric 

treatment
C. All partners over the past 90 days should receive empiric 

treatment
D. All partners over the past 90 days should be tested and 

treated if positive

Presenter
Presentation Notes
The most recent sex partner should be evaluated and treated even if last sexual contact was > 60 days before symptom onset or diagnosis



Prevalence of GC and 
Chlamydia by Site of Infection

Kent, CK, et al. Clin Infect Dis 2005;41:67–74.

Presenter
Presentation Notes
2003 study in San Francisco – municipal STD clinic and gay men’s Community health centerThe prevalence of infection varied by anatomic site (chlamydia: rectal, 7.9%; urethral, 5.2%; andpharyngeal, 1.4%; for gonorrhea, rectal, 6.9%; urethral, 6.0%; and pharyngeal, 9.2%). Approximately 85% of rectalinfections were asymptomatic supporting the need for routine screening. Because 53% of chlamydial infectionsand 64% of gonococcal infections were at nonurethral sites, these infections would be missed and not treated ifonly urethral screening was performed. In addition, 170% of chlamydial infections would be missed and nottreated if MSM were tested only for gonorrhea.



Proportion of Asymptomatic Rectal and Urethral Gonococcal and 
Chlamydial Infections in MSM, San Francisco

Kent, CK, et al. Clin Infect Dis 2005;41:67–74.



Vanderbilt PrEP Clinic
 25% with ANY bacterial STI in 6 months
 10% with gonorrhea
 13% with chlamydia
 10% with syphilis



CDC.gov. 2014 Sexually Transmitted Disease Surveillance.



Neisseria gonorrhoeae — Distribution of Isolates with Penicillin, Tetracycline, and/or 
Ciprofloxacin Resistance, Gonococcal Isolate Surveillance Project (GISP), 2016

Presenter
Presentation Notes
In 2016, 44.1% of isolates collected from Gonococcal Isolate Surveillance Project sites were resistant to penicillin, tetracycline, ciprofloxacin, or some combination of those antimicrobials. Although these antimicrobials are no longer recommended for treatment of gonorrhea, the resistance phenotypes remain common. Conversely, 55.9% of isolates were susceptible to all three of these antimicrobials.



Gonorrhea Follow-up
 If symptoms persist after treatment, obtain culture and 

antimicrobial susceptibility
 Test for reinfection at 3 months



Recommended Screening: HIV Infected
 First visit: syphilis, gonorrhea and chlamydia
 Annual chlamydia screening for all women ≦ 25, all high 

risk women > 25
 All sexually active patients – screen for STIs at least 

annually

Aberg JA, et al. Clin Infect Dis. 2009;49:651–81. 



Asymptomatic People at High Risk for STI
 Screen more frequently (every 3-6 months)
 Multiple or anonymous sex partners
 Past history of any STI
 Substance use
 Commercial sex work
 Living in an area or in population group with high prevalence 

of STIs
 Inconsistent condom use



Questions?
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