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Creating the next generation of public 
heath obstetrician gynecologists

▪ Partnership between ABOG, CDC Foundation, 
and CDC

▪ OB/GYN resident graduates within five years 
of graduation

▪ Emphasis on infectious diseases in pregnancy:

⁻  Public health surveillance

⁻  Clinical guideline development

⁻  Emerging and re-emerging infectious diseases

⁻  Sexually transmitted infections



They “who knows syphilis 
knows medicine.”

- Sir William Osler
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▪ Syphilis During Pregnancy Case
(Independent Learning)



Syphilis 101



▪ Caused by spirochete bacterium 
Treponema pallidum

▪ Transmission
– Direct contact with a syphilitic lesion 

during vaginal, anal, or oral sex

– Transplacentally during pregnancy

– Touching infectious lesions (rare)

– Blood transfusion (rare) 

What is syphilis?



How does it enter and spread throughout the body?

▪ Penetration (Entry)
– Via skin and mucous membranes through abrasions during sexual activity

– Across the placenta to a fetus during pregnancy

▪ Dissemination (Spread)
– Travels via lymphatic system to regional lymph nodes

– Then travels throughout body via blood stream

– Invasion of central nervous system can occur at any time



Complications of Untreated Syphilis

▪ Neurosyphilis/ocular syphilis/otosyphilis
– Stroke

– Meningitis

– Blindness

– Hearing loss

▪ Congenital syphilis (transplacental transmission)
– Stillbirth

– Neonatal sepsis

▪ Increased HIV acquisition/transmission



Syphilis Stages

Important Points
• Syphilis goes though several stages
• Stages may not progress linearly
• Signs/symptoms and transmission risk differ by stage
• Characterized by episodes of active disease 

interrupted by periods of latent infection



Clinical Stages

Painless ulcer 
(chancre)

Primary

▪ Appears about 3 weeks (range: 10-90 days) 
after infection 

▪ Sore goes away even if person is not treated
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Clinical Stages

Painless ulcer 
(chancre)

Primary

Rash
Mucocutaneous 

lesions
Lymphadenopathy

Secondary

▪ Usually occurs 
3-6 weeks after 
primary

▪ Symptoms go 
away even if 
not treated

Systemic symptoms can include:
• Generalized lymphadenopathy
• Fever
• Headache
• Malaise
• Anorexia
• Sore throat
• Myalgia



Clinical Stages

Painless ulcer 
(chancre)

Primary

Rash
Mucocutaneous 

lesions
Lymphadenopathy

Secondary

P&S Syphilis
• Most infectious stages
• Recent acquisition (incidence)
• Leading edge of syphilis epidemic
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Clinical Stages

Painless ulcer 
(chancre)

Primary

Rash
Mucocutaneous 

lesions
Lymphadenopathy

Secondary

NO SYMPTOMS

Latent Tertiary

Cardiovascular
Gummatous lesions 
(skeletal, mucosal, 

ophthalmic)
Dementia/Psychosis

No signs or 
symptoms

Neurosyphilis, ocular syphilis, and otosyphilis can occur at any stage.



Solid Background with Center Color

Use for section headers

Syphilis in Pregnancy



Congenital Syphilis

Person has untreated or 
inadequately treated syphilis 
during pregnancy and it passes 
to the fetus

Cooper, Sanchez. Congenital Syphilis. Seminars in Perinatology. 2018.



Vertical transmission is 
highest with early stages of 
syphilis, specifically 
secondary syphilis.

Cooper, Sanchez. Congenital Syphilis. Seminars in Perinatology. 2018.



Syphilis during pregnancy is associated with:

▪ Miscarriage

▪ Stillbirth 

▪ Preterm delivery

▪ Perinatal death 

▪ Congenital infection

CDC. Congenital Syphilis Case Reports. 2015-1018.
Gomez et al. Untreated Maternal Syphilis and Adverse 
Outcomes of Pregnancy. Bulletin of the WHO. 2013.



Early Congenital Syphilis
(under 2 years old)

▪ No signs of infection

▪ Hepatosplenomegaly

▪ Rash

▪ Snuffles 

▪ Jaundice

▪ Bone abnormalities 



Late Congenital Syphilis
(over 2 years old)

1. Complications with eyes

2. Deafness

3. Oral complications

▪ Skull
– Saddle nose

– Frontal bossing

▪ Skeletal

▪ Developmental delay



Most neonates with CS have no signs or symptoms.

▪ Surveillance data 2014-2018
– 68 infants were diagnosed with CS after 28 days of life 

Dorfman, Glaser. Congenital Syphilis Presenting Beyond the Newborn Period. NEJM.
Jacobs, et al. Congenital Syphilis Misdiagnosed as Suspected Nonaccidental Trauma. 

Pediatrics. 



In 2021, there were 2,677 cases 
of congenital syphilis reported in the US.



Congenital syphilis can be prevented.

▪ Treating infected people of reproductive capacity prior 
to pregnancy

▪ Screening
Diagnosing AND
Treating infected pregnant people

Treatment of syphilis in pregnancy can 
treat fetal infection and prevent congenital syphilis.
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Diagnosis and Treatment



Direct Detection Methods

Darkfield microscopy
Polymerase chain 

reaction (PCR)

*These direct detection methods are not widely available*



There are 2 types of serologic tests for syphilis.

Tests Non-Treponemal Treponemal

Examples RPR, VDRL FTA-ABS, TPPA, EIA, CIA

Method
Detects NON-specific 
antibodies caused by 

inflammation

Detects specific 
antibodies against T. 

pallidum
Results Quantitative Qualitative

Positivity Positive in active disease
Remains positive forever 

(85%)



Limitations of Non-Treponemal Tests

▪ False positives due to other medical conditions
– “Biologic false positive” occurs when another inflammatory condition 

causes the test to appear reactive when the patient does NOT have syphilis

– Examples: infections, lupus, pregnancy,  

▪ False negatives
– Prozone phenomenon when antibody titer is so high that it interferes with proper formation of 

antigen-antibody lattice network necessary to visualize a positive flocculation test

– Early primary syphilis

T. pallidum on Darkfield



BOTH a nontreponemal test and a treponemal test 
are needed to confirm the diagnosis of syphilis.



EIA  
or CIA 

EIA/CIA+

Quantitative 
RPR

RPR+ RPR-

TP-PA

EIA/CIA-

MMWR /  February 11, 2011 / Vol. 60 / No. 5

Quantitative 
RPR

RPR+

TP-PA 

or other 

trep test

RPR-

Traditional Reverse Sequence

There are 2 syphilis screening algorithms.



Diagnosis (and staging) based on more 
than just current test results



Syphilis Screening Recommendations

▪ Pregnant people
– First prenatal care visit

– 28 weeks and at delivery if at high individual risk or live in high morbidity area

– All individuals delivering a stillborn infant

▪ Sexually active MSM (At least annually; every 3-6 months if at increased risk*)

▪ People living with HIV (At first HIV evaluation, then at least annually)

▪ People on HIV pre-exposure prophylaxis (PrEP) (At initiation, every 3-6 months)

▪ Persons in correctional facilities 
(universal opt out screening on intake based on local area or institutional incidence)

▪ STI clinic patients (regardless of symptoms, screening if other STI diagnosed)
* Multiple sex partners, anonymous sex partners



Test early in pregnancy

▪ All pregnant people should 
be tested for syphilis early in 
pregnancy

▪ Most states mandate testing 
at the first prenatal visit

▪ Consider testing at the time 
of pregnancy confirmation if 
follow up may be an issue 



Repeat Testing at 28 weeks

▪ For people in high prevalence areas or who are at high 
individual risk, retest at 28 weeks and delivery 

▪ Individual risk factors (patient and partner) include
– Prior STIs

– Recent incarceration

– Substance use

– Housing instability

– Transactional sex



Screening at Delivery

▪ All high risk people should be screed at delivery

▪ No postpartum person or baby should be discharged from the 
hospital without documentation of syphilis testing during 
pregnancy and again at delivery if high risk 

▪ All people who have a stillbirth should be tested for syphilis 



Treat with Penicillin G Benzathine (Long-Acting IM)

▪ Early Syphilis (primary, secondary, and early latent)
– 2.4 million units x 1 dose

▪ Late or Unknown Duration Syphilis 
– 2.4 million units x 3 at 1-week intervals 

– Optimal treatment interval: 7 days

– Acceptable treatment interval: up to 9 days

*Treatment must be initiated 30 days before delivery to 
prevent congenital syphilis. 



Treat with Penicillin G Benzathine (Long-Acting IM)

▪ Early Syphilis (primary, secondary, and early latent)
– 2.4 million units x 1 dose

▪ Late or Unknown Duration Syphilis 
– 2.4 million units x 3 at 1-week intervals 

– Optimal treatment interval: 7 days

– Acceptable treatment interval: up to 9 days

*Pregnant people who have a history of penicillin allergy 
should be desensitized and treated with penicillin G.



Adequate Treatment of Syphilis in Pregnancy

1. Completion of a penicillin-based regimen 

2. Appropriate for the stage of syphilis 

3. Initiated ≥30 days before delivery



Adequate syphilis treatment during pregnancy 
is efficacious in preventing congenital syphilis.



▪ Compare to the titer obtained on the first day of treatment

▪ If treated before 24 weeks, repeat after 8 weeks and at delivery

▪ If treated after 24 weeks, repeat at delivery alone

▪ Adequate response is a four-fold decrease

▪ Reinfection concern if signs/symptoms or four-fold increase

▪ Consult infectious diseases as needed

▪ Having syphilis does not protect from getting syphilis again!

▪ Partner testing
Matthias J, Sanon R, Bowen VB, Spencer EC, Peterman TA. Syphilitic 
Reinfections During the Same Pregnancy - Florida, 2018. Sexually transmitted 
diseases. 2020.

Follow-Up



Determining the Four-Fold Decrease

16/2=81:2                                                           1:16



Determining the Four-Fold Decrease

1:2                1:4                 1:8               1:16              1:32             1:64               1:128         1:256
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Over half occurred among young people 15-24 years of age 
https://www.cdc.gov/std/statistics/graphics.htm
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Primary and Secondary Syphilis — Rates of Reported Cases by 
Sex, United States, 2012–2021*

* Reported 2021 data are preliminary as of July 7, 2022

† Per 100,000

From 2012 to 2021, 
the primary and 
secondary syphilis 
rate among 
women 
increased 
678% 



56

Syphilis (All Stages) — Rates of Reported Cases Among Women 
Aged 15-44 Years by County, United States, 2011–2020
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Congenital Syphilis — Reported Cases by Year of Birth and Rates of 
Reported Cases of Primary and Secondary Syphilis Among Women 

Aged 15–44 Years, United States, 2012–2021*

* Reported 2021 data are preliminary as of July 7, 2022

† Per 100,000

ACRONYMS: CS = Congenital syphilis; P&S = Primary and secondary syphilis

2,677 Cases

74.1/100,000 
live births

24% increase 
from 2020

702% 
increase from 
2012
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Congenital Syphilis — Reported Cases by State, United States 
and Territories, 2011–2020
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Congenital Syphilis — Rates of Reported Cases by State, United 
States and Territories, 2011–2020

* Per 100,000 live births



2021
9 Cases

80/100,000 Live Births

Montana: 15th Highest Congenital Syphilis Rate in US



Resources



Resources
▪ CDC Division of STD Prevention:

cdc.gov/std/default.html 

▪ CDC STD Surveillance Report: 
https://www.cdc.gov/std/stats18/default.htm 

▪ STD Treatment Guidelines: 
https://www.cdc.gov/std/treatment-guidelines/default.htm

▪ National STD Curriculum:
www.std.uw.edu

▪ National Network of STD Prevention Training Centers: 
www.nnptc.org  www.STDCCN.org  

▪ National Coalition for Sexual Health: 
www.ncshguide.org/providers
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Thank you.

kmiele@cdc.gov

The findings and conclusions in this presentation are those of the authors and do not necessarily 
represent the official position of the Centers for Disease Control and Prevention.

Images courtesy of PHIL.CDC, S. Taylor, 
S. Perez-Cavazos, R. McDonald
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Syphilis During Pregnancy Case



New OB Patient

▪ 23-year-old presents to your clinic for prenatal care. They 
think maybe they are about 3 months pregnant.  

▪ Today they have no complaints but do feels “achy” all over  
and have noticed “hair is falling out.” They were told that this 
could be normal in pregnancy.



History

▪ Medical History: None

▪ Social History: Currently working in food service. Was sleeping 
on a friend’s couch, but just moved in with their mother 
because of a possible “allergic reaction” to that friend’s cat.  

▪ Sexual History: 3 partners in the past 4 months, sometimes 
uses condoms, though stopped entirely after finding out they 
were pregnant. Treated for chlamydia 9 months ago.



Physical Exam

▪ Gravid

▪ Physical exam significant for a rash on the back

▪ 16 weeks on ultrasound 



What’s highest on your differential?

A. Allergic reaction to friend’s cat

B. Normal symptoms of pregnancy

C. Syphilis 

D. Pruritic urticarial papules and plaques of pregnancy (PUPPs)



What’s highest on your differential?

A. Allergic reaction to friend’s cat

B. Normal symptoms of pregnancy

C. Syphilis 

D. Pruritic urticarial papules and plaques of pregnancy (PUPPs)



Labs

▪ A+

▪ Rubella Immune

▪ Hep B negative

▪ RPR: 1:256

▪ HIV negative 

▪ GC/CT: neg/neg



EIA  
or CIA 

EIA/CIA+

Quantitative 
RPR

RPR+ RPR-

TP-PA

EIA/CIA-
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Quantitative 
RPR

RPR+

TP-PA 

or other 

trep test

RPR-

Traditional Reverse Sequence

There are 2 syphilis screening algorithms



TP-PA returned positive.
What is the patient’s syphilis stage?

A. Primary

B. Secondary

C. Early Latent

D. Late Latent 

E. Phone a friend
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Which one of these is NOT typically present in this 
stage of syphilis?

A. Condyloma lata

B. A similar rash on the palms and soles of the feet 

C. Generalized lymphadenopathy

D. All of the above are signs of secondary syphilis
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What’s the treatment?

A. 2.4 mu of penicillin G benzathine IM x1

B. 2.4 mu of penicillin G benzathine IM x3 at 1 week intervals

C. I’m not going to treat; it’s secondary syphilis and symptoms will 
resolve.

D. I have to wait to treat until after delivery since it’s not safe to 
treat in pregnancy .
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B. 2.4 mu of penicillin G benzathine IM x3 at 1 week intervals

C. I’m not going to treat; it’s secondary syphilis and symptoms 
will resolve.

D. I have to wait to treat after delivery since it’s not safe to treat 
in pregnancy .



Now what if . . . 

▪ No signs or symptoms

▪ After taking a thorough sexual history, the prior partner with 
chlamydia also had syphilis . . . 



How would you stage?

A. Primary

B. Secondary

C. Early Latent

D. Late Latent 

E. Tertiary
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EARLY SYPHILIS
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Now what if…

▪ No signs or symptoms

▪ No idea when the exposure occurred. It could have been any 
of the sexual partners from the last 2 years. No recollection of 
a chancre or other rash.

▪ No prior syphilis labs in the system or that they know of



How would you stage?

A. Primary

B. Secondary

C. Early Latent

D. Late Latent/Unknown Duration 

E. Tertiary
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What’s the treatment?

A. 2.4 mu of penicillin G benzathine IM x1

B. 2.4 mu of penicillin G benzathine IM x3 at 1 week intervals
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D. I have to wait to treat after delivery since it’s not safe to treat 
in pregnancy .
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▪ First dose on 4/5
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Treatment Course

▪ First dose on 4/5

▪ Second dose on 4/12

▪ Third dose on 4/23



Treatment Course

▪ Was this adequate?



Treatment course

▪ Was this adequate?

No!



Now what?

A. Do nothing. It’s too late. You missed your opportunity to treat 
the infection.

B. Give the third dose now.

C. Repeat the full course of therapy (all 3 doses).



Now what?

A. Do nothing. It’s too late. You missed your opportunity to treat 
the infection.

B. Give the third dose now.

C. Repeat the full course of therapy (all 3 doses).



Continued . . . 

▪ The patient was treated with penicillin G benzathine 2.4 mu 
IM x1 dose the next day

▪ RPR on day of treatment was still 1:256

▪ Presents regularly for prenatal care

▪ Reports consistent condom use with their partner (who was 
also tested and treated for syphilis)

▪ RPR is repeated at 28 weeks: 1:64



What is your next move?

A. Re-treat the patient with 2.4 mu of penicillin G benzathine

B. Perform a lumbar puncture to rule out neurosyphilis

C. Recheck the RPR to confirm that it is really 1:64

D. None of the choices above



What is your next move?

A. Re-treat the patient with 2.4 mu of penicillin G benzathine

B. Perform a lumbar puncture to rule out neurosyphilis

C. Recheck the RPR to confirm that it is really 1:64

D. None of the choices above



Interpretation of Changing Titers

▪ Titers are followed to assess treatment response and reinfection

▪ Error of RPR/VDRL Tests: + 1 dilution

▪ Meaningful change is 2 dilutions (or 4-fold) change in titer

▪ No meaningful change:

– 1:2 >1:4

– 1:2>1:1

▪ Meaningful change 

– 1:2 >1:8



Titers

1:1 1:2 1:4 1:8 1:16

1:32 1:1281:64 1:256 1:512
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2 dilutions
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Titers

1:1 1:2 1:4 1:8 1:16

1:32 1:1281:64 1:256 1:512

2 dilutions

8/2 = 4



▪ Compare to the titer obtained on the first day of treatment

▪ If treated before 24 weeks, repeat after 8 weeks and at delivery

▪ If treated after 24 weeks, repeat at delivery alone

▪ Adequate response is a four-fold decrease

▪ Reinfection concern if signs/symptoms or four-fold increase

▪ Consult infectious diseases as needed

▪ Having syphilis does not protect from getting syphilis again!

▪ Partner testing
Matthias J, Sanon R, Bowen VB, Spencer EC, Peterman TA. Syphilitic 
Reinfections During the Same Pregnancy - Florida, 2018. Sexually transmitted 
diseases. 2020.

Follow-Up



Back to our case . . . 

▪ The patient presents to L&D at 36w2d in labor

▪ Delivers a healthy-appearing baby

▪ RPR at delivery: 1:32



What is your next move?

1. Check titers again at the 1 year mark

2. Re-treat the patient with 2.4 mu of penicillin G benzathine

3. Perform a lumbar puncture to rule out neurosyphilis

4. Recheck the RPR to confirm that it is really 1:32

5. None of the choices above



What is your next move?

1. Check titers again at the 1 year mark

2. Re-treat the patient with 2.4 mu of penicillin G benzathine

3. Perform a lumbar puncture to rule out neurosyphilis

4. Recheck the RPR to confirm that it is really 1:32

5. None of the choices above



Response to Syphilis Treatment

▪ Primary or Secondary Syphilis: 4-fold or greater decline in 
titers by 6-12 months follow-up

– 15-20% of patients treated for primary or secondary will 
not achieve this at 1 year post-treatment

▪ Latent Syphilis (Early, Late, or Unknown Duration): 4-fold or 
greater decline in initially high (≥ 1:32) nontreponemal 
serologic titers by 12-24 months follow-up

1. Workowski KA, Bolan GA. MMWR Recomm Rep. 2015;64:1-137.
2. Seña AC, et al. Clin Infect Dis. 2011;53:1092-1099.
3. Rolfs RT, et al. N Engl J Med. 1997;337:307-314.
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What about the baby?

▪ Did you initiate appropriate treatment in pregnancy?
1. Completion of a penicillin-based regimen 

2. Appropriate for the stage of syphilis 

3. Initiated ≥30 days before delivery

Yes! 



What about the baby?

▪ Did the patient show signs or symptoms of treatment failure 
in pregnancy?



What about the baby?

▪ Did the patient show signs or symptoms of treatment failure 
in pregnancy?
– Did the titers decline less than four-fold?

– Did the titers rise?



What about the baby?

▪ Did the patient show signs or symptoms of treatment failure 
in pregnancy?
– Did the titers decline appropriately?

– Did the titers rise?

No!
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▪ Did the patient show signs or symptoms of re-infection in 
pregnancy?
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▪ Did the patient show signs or symptoms of re-infection in 
pregnancy?
– Did the titer rise 4-fold?

– Did they report a new exposure?

– Did they show new signs/symptoms that made you concerned?



What about the baby?

▪ Did the patient show signs or symptoms of re-infection in 
pregnancy?
– Did the titer rise 4-fold?

– Did they report a new exposure?

– Did they show new signs/symptoms that made you concerned?

No!



What about the baby?

▪ You alert peds to the history of syphilis in pregnancy followed 
by appropriate treatment with no concern for treatment 
failure or re-infection.

▪ Peds evaluation with no signs or symptoms of congenital 
syphilis



Congratulations! 

▪ You successfully treated a syphilitic infection in pregnancy and 
prevented a case of congenital syphilis! 
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Self-reported drug-related behaviors are increasing among women with 
primary and secondary syphilis.

* Proportion reporting injection drug use, methamphetamine use, heroin use, or sex with a PWID within the last 12 months calculated among cases 
with known data (cases with missing or unknown responses were excluded from the denominator). 
Abbreviations: PWID = person who injects drugs
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* Proportion reporting injection drug use within the last 12 months calculated among cases with known data (cases with missing or unknown 
responses were excluded from the denominator).
Abbreviations: MSM = gay, bisexual, or other men who have sex with men; MSW = men who have sex with women only

Among all people reported with primary and secondary syphilis, 
women self-report more injection drug use than others.
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Reports of injection drug use* differ by U.S. region for women with 
primary and secondary syphilis. 

* Proportion reporting injection drug use within the last 12 months calculated among cases with known data (cases with missing or unknown 
responses were excluded from the denominator).
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* Proportion reporting methamphetamine use within the last 12 months calculated among cases with known data (cases with missing or unknown 
responses were excluded from the denominator).
Abbreviations: MSM = gay, bisexual, or other men who have sex with men; MSW = men who have sex with women only

Among all people reported with primary and secondary syphilis, 
women self-report more methamphetamine use than others.
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Reports of methamphetamine use* differ by U.S. region for women 
with primary and secondary syphilis. 

* Proportion reporting methamphetamine use within the last 12 months calculated among cases with known data (cases with missing or unknown 
responses were excluded from the denominator)
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Prevention



Missed Opportunities for CS Prevention - 2018

No timely prenatal care and no timely syphilis testing 28%

No timely syphilis testing despite receipt of timely prenatal 
care

9%

No adequate treatment despite a timely syphilis diagnosis 31%

Late seroconversion during pregnancy 11%

Clinical evidence of CS despite adequate maternal treatment 4%

  Insufficient information 18%
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No timely prenatal care and no timely syphilis testing 28%

No timely syphilis testing despite receipt of timely prenatal 
care

9%

No adequate treatment despite a timely syphilis diagnosis 31%

Late seroconversion during pregnancy 11%

Clinical evidence of CS despite adequate maternal treatment 4%

  Insufficient information 18%
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Recommendations to Address the Missed Opportunities

No timely prenatal care
    No timely syphilis testing

- Identify pregnant people with syphilis outside of 
    prenatal care
  - Reduce barriers to prenatal care and family     
    planning

Outside of Prenatal Care:
- Emergency departments
- Urgent care
- Pregnancy crisis centers
- Substance use treatment centers
- Correctional facilities
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- Screen all pregnant people at the first 
    prenatal visit
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No timely prenatal care
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    planning

No timely syphilis testing 
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- Screen all pregnant people at the first 
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No adequate treatment 
    despite timely syphilis  
    diagnosis

- Immediate follow-up of positive syphilis 
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  - Reduce barriers to adequate syphilis treatment
  - Partner with the health department

Recommendations to Address the Missed Opportunities



No timely prenatal care
    No timely syphilis testing

- Identify pregnant people with syphilis outside of  
     prenatal care
  - Reduce barriers to prenatal care and family planning

No timely syphilis testing 
    despite timely prenatal care

- Screen all pregnant people at the first prenatal visit

No adequate treatment 
    despite timely syphilis 
    diagnosis

- Immediate follow-up of positive syphilis test results 
  - Reduce barriers to adequate syphilis treatment

Late seroconversion
- Repeat screening at 28 weeks and delivery in high 

     prevalence areas or for people with high risk
  - Educate patients and encourage condoms

Recommendations to Address the Missed Opportunities



▪ Collaboration between public health and health care

▪ Understand local missed prevention opportunities

▪ Implement tailored prevention efforts

Implications for Public Health



▪ Test everyone at first prenatal 
care visit

▪ Treat people immediately

▪ Encourage partner treatment 

▪ Repeat testing at 28 weeks 
and delivery

▪ Condoms!

▪ Test people outside of prenatal care

The Clinician’s Role: Personal Practice



▪ Improve clinical documentation

▪ Report immediately to health department

▪ Understand missed opportunities

▪ Partner with public health

The Clinician’s Role: Personal Practice
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