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Objectives

 Address risk factors for maternal to child transmission of HIV

 Learn appropriate choice and duration of postnatal prophylaxis for perinatal 

HIV exposure

 Review new perinatal syphilis algorithm

 Briefly address risks and management of perinatal hepatitis B and C 

transmission



HIV

https://en.wikipedia.org/wiki/HIV



Perinatal HIV Exposure

 Approximately 5,000 women living with HIV give birth annually in the US

 Women with a viral load < 50 copies/mL have a transmission risk of 0.09% 

compared to women even with viral loads of 50-399 copies/mL (1.0%)

 Furthermore, even when controlled for viral load at the time of delivery (< 50 

copies/mL), earlier initiation of ARV during pregnancy may further reduce the 

risk of MTCT

 3rd trimester – 0.9%

 2nd trimester – 0.5%

 1st trimester – 0%

Townsend CL, Byrne L, Cortina-Borja M, et al. Earlier initiation of ART and further decline in mother-to-child HIV transmission rates, 2000-2011. AIDS. 2014;28(7):1049-1057. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/24566097.
Mandelbrot L, Tubiana R, Le Chenadec J, et al. No perinatal HIV-1 transmission from women with effective antiretroviral therapy starting before conception. Clin Infect Dis. 2015. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/26197844.

http://www.ncbi.nlm.nih.gov/pubmed/24566097


Preventing HIV MTCT Starts Before Pregnancy

 Routine annual screening for HIV in women who are

 injection-drug users

 exchange sex for money or drugs

 have sexual partners who are HIV-positive, bisexual, or injection drug users

 do not know their sexual partners HIV status

 HIV positive women should be educated on the modes of HIV transmission, including vertical transmission; and the risks 
associated with unplanned pregnancy in the setting of poorly controlled HIV

 If they are not planning to become pregnant, then HIV-positive women should be offered contraceptive therapy, and 
with the exception of some drug-drug interactions between ARVs and OCPs, can receive any form of contraception

 HIV positive women should be started on appropriate anti-retroviral therapy

 ARV recommended for all individuals with HIV now

 HIV positive women should be closely followed and monitored with the goal of complete viral suppression prior to 
planned pregnancy



Preventing HIV MTCT During Pregnancy

 Screening for HIV should be performed in the first trimester 

 opt out vs opt in

 Partners with unknown HIV status should also be tested to reduce risk of acquiring HIV later in pregnancy

 Screening should utilize an antigen/antibody combination immunoassay which reflexes to an HIV-1/HIV-2 antibody 
differentiation assay

 Testing should be repeated in the 3rd trimester for women who:  

 are injection drug users or sexual partners of injection drug users

 exchange sex for money or drugs

 have a sexual partner known to have HIV

 have had a new sexual partner or more than one sexual partner during the pregnancy

 diagnosed with another STI during pregnancy

 deliver at a hospital with a positive HIV testing rate of more than 1 per 1,000 women tested or live in a jurisdiction with a high rate of HIV 
among women of child-bearing age

 have signs of symptoms of acute HIV (fever, LAD, rash, myalgia, headaches, oral ulcers, leukopenia, thrombocytopenia, elevated 
AST/ALT)



Preventing HIV MTCT During Pregnancy – With known 

HIV

 Check HIV viral load at:

 first antenatal visit

 2-4 weeks after initiating or changing ARVs

 monthly until viral load is undetectable

 at least every 3 months during pregnancy

 including once at 34-36 weeks gestation for delivery planning

 Typically, with adherence to an appropriate regimen, women should achieve 

viral suppression in 12-24 weeks (although can often happen sooner)



What happens if a woman presents in labor without 

any prenatal HIV testing?

 Every L&D unit should have 24-hour access to a rapid HIV test (results in < 1 

hour)

 *this may not be the antigen/antibody combination immunoassay at your institution

 If this screening test is positive, then the mother and infant should be treated 

as having uncontrolled HIV until supplemental testing can be performed

 If testing is not obtained before birth (for whatever reason), then the same 

rapid testing should be immediately performed on the infant 



Preventing HIV MTCT During Delivery

 If viral load is not suppressed < 1,000 copies/mL – the delivery should be via c-section at 38 weeks

 Home ARV regimens should be continued through labor and delivery

 IV zidovudine continuous infusion should be utilized during labor and delivery for women with unknown viral loads or viral loads > 1,000 copies/mL – starting 3 
hours before c-section delivery

 French Perinatal Cohort 1997-2010 viral loads > 1,000 copies/mL:  MTCT 10.2% without IV zidovudine and 2.5% with IV zidovudine (no benefit seen in women with viral 
loads <1,000 copies/mL)

 IV zidovudine should be used regardless of whether the mother has documented resistance to zidovudine

 Upon ROM in non-virally suppressed women, there is a 2% increased transmission risk for every hour of ROM prior to delivery

 for women who present with PROM, c-section delivery may not provide any additional benefit 

 this data is somewhat debated – perhaps really only increased risk with viral loads >/= 10,000 copies/mL

 Operative vaginal delivery/episiotomy and AROM are safe for women who are virally suppressed

 Fetal scalp electrodes should not be used for any HIV positive mother

 Delayed cord clamping is acceptable in virally suppressed women

Briand N, Warszawski J, Mandelbrot L, et al. Is intrapartum intravenous zidovudine for prevention of mother-to-child HIV-1 transmission still useful in the combination antiretroviral therapy era? Clin Infect Dis. 
2013;57(6):903-914. Available at: http://www.ncbi.nlm.nih.gov/pubmed/23728147.



Preventing HIV MTCT After Delivery

 No breastfeeding 

 with uncontrolled HIV, risk of transmission via breastfeeding is 15-20% over 2 years

 with ARV therapy, risk remains at 0.3-0.6%

 No premastication

 Start ARVs in the neonate as soon as possible after delivery

 preferably within 6-12 hours

 The risk of MTCT in neonates born to women who received ARV regimens 
during pregnancy and had undetectable viral loads at delivery is < 1 %

Nduati R, John G, Mbori-Ngacha D, et al. Effect of breastfeeding and formula feeding on transmission of HIV1: a randomized clinical trial. JAMA. 2000;283(9):1167-1174. Available at 
https://www.ncbi.nlm.nih.gov/pubmed/10703779.
World Health Organization. HIV Transmission through breastfeeding: a review of available evidence; 2007 update.  2008. Available at http://apps.who.int/iris/bitstream/10665/43879/1/9789241596596_eng.pdf.
Flynn PM, Taha TE, Cababasay M, et al. Prevention of HIV-1 transmission through breastfeeding: efficacy and safety of maternal antiretroviral therapy versus infant nevirapine prophylaxis for duration of breastfeeding 
in HIV-1-infected women with high CD4 cell count (IMPAACT PROMISE): a randomized, open label, clinical trial. J Acquir Immune Defic Syndr. 2017. Available at https://www.ncbi.nlm.nih.gov/pubmed/29239901.

http://apps.who.int/iris/bitstream/10665/43879/1/9789241596596_eng.pdf




Dosing of 

zidovudine for 

congenital HIV 

prophylaxis/therapy



Dosing of lamivudine, 

nevirapine, and raltegravir for 

congenital HIV 

prophylaxis/therapy



Preventing HIV MTCT After Delivery

 In the past few years the duration of zidovudine prophylaxis has been decreased 
from 6 weeks to 4 weeks based on European data which showed no increased 
rate of MTCT, and with the rationale that stopping zidovudine earlier allowed for 
better recovery from neonatal anemia

 The NICHD-HPTN040/PACTG 1043 trial is what drives decision to use multi-drug 
therapy in high risk mothers.  

 1,746 formula-fed infants born to women with HIV who did not receive any ARV drugs 
during pregnancy

 received either 6 weeks of zidovudine alone, 6 weeks of zidovudine + 3 doses of 
nevirapine, or 6 weeks of zidovudine + 2 weeks of lamivudine and nelfinavir

 risk of intrapartum transmission was lowest in the multi-drug arms (2.2 and 2.5%) vs. 
zidovudine alone (4.9%)

Nielsen-Saines K, Watts DH, Veloso VG, et al. Three postpartum antiretroviral regimens to prevent intrapartum HIV infection. N Engl J Med.  2012;366(25):2368-2379.



Diagnosing MTCT of HIV in the Neonate

 All neonatal testing should be done with an HIV DNA or RNA PCR

 Testing should be performed at

 2-3 weeks of age

 1-2 months of age

 4-6 months of age

 Many providers also advocate for testing at birth, particularly when at high risk 
of MTCT

 Most providers no longer advocate for confirmatory antibody testing in later 
childhood



Syphilis

https://microbiologysociety.org/publication/past-issues/sexually-transmitted-
infections-stis/article/syphilis-the-great-scourge.html



Congenital Syphilis

 In 2000 and 2001, rates of syphilis reached their lowest point since reporting began 
in 1941.  However, since then, rates have risen every year – with concomitant rises 
in congenital syphilis

 Congenital syphilis occurs via trans-placental transmission of Treponema pallidum 
at any point during pregnancy including birth

 40% of pregnancies in women with untreated early syphilis result in spontaneous 
abortion, stillbirth, or perinatal death

 In untreated primary and secondary syphilis, the rate of MTCT is 60-100%

 decreases to 40% with early latent infection

 8% with late latent infection



Congenital Syphilis

 Can result in stillbirth, hydrops fetalis, or pre-term birth or may 
be asymptomatic

 Signs and symptoms at birth can include

 hepatosplenomegaly

 snuffles

 lymphadenopathy

 mucocutaneous lesions

 pneumonia

 osteochondritis

 periostitis

 pseudoparalysis

 edema

 maculopapular rash worse on the hands and feet

 hemolytic anemia

 thrombocytopenia

 The skin lesions and nasal secretions are highly infectious

 Even asymptomatic neonates can develop late symptoms 
(after age 2 years) which include abnormalities of the CNS, 
bones and joints, teeth, eyes, and skin 

 Interstitial keratitis

 8th CN deafness

 Hutchinson teeth

 anterior bowing of the shins

 frontal bossing

 mulberry molars

 saddle nose

 rhagades

 Clutton joints



https://www.healthgala.info/2017/12/Hutchinson-teeth-Pictures-Symptoms-Causes-Diagnosis-Treatment.html
https://webeye.ophth.uiowa.edu/eyeforum/atlas/pages/Interstitial-Keratitis-Second-2-Syphillis/index.htm
https://www.researchgate.net/figure/Syphilis-mulberry-molars-Courtesy-of-Marquette-University-School-of-Dentistry_fig2_23491902
https://en.wikipedia.org/wiki/Skull_bossing
https://www.facedoctornyc.com/saddle-nose-repair/
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1525-1470.2010.01288.x
https://jamanetwork.com/journals/jama/article-abstract/252131

https://www.healthgala.info/2017/12/Hutchinson-teeth-Pictures-Symptoms-Causes-Diagnosis-Treatment.html
https://webeye.ophth.uiowa.edu/eyeforum/atlas/pages/Interstitial-Keratitis-Second-2-Syphillis/index.htm
https://www.researchgate.net/figure/Syphilis-mulberry-molars-Courtesy-of-Marquette-University-School-of-Dentistry_fig2_23491902
https://en.wikipedia.org/wiki/Skull_bossing
https://www.facedoctornyc.com/saddle-nose-repair/
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1525-1470.2010.01288.x


Up to Date. Syphilis: Epidemiology, pathophysiology, and clinical manifestations in HIV-uninfected patients  Authors:Charles B Hicks, MD, Meredith Clement, MD Section Editor:Jeanne Marrazzo, MD, MPH, FACP, FIDSA Deputy Editor:Jennifer
Mitty, MD, MPH  Contributor Disclosures.  All topics are updated as new evidence becomes available and our peer review process is complete.  Literature review current through: Jul 2019. | This topic last updated: Apr 30, 2019.



Congenital Syphilis Diagnosis Starts with Appropriate 

Diagnosis During Pregnancy

 Non-treponemal (RPR, VDRL) vs. Treponemal (Syphilis IgG and IgM [TP-CMIA], TP-
PA, TP-EIA, TP-CIA, and FTA-ABS)

 Pregnant women should be screened in the 1st trimester, 3rd trimester, and at birth

 Previously, screening was with an RPR which reflexed to a TP-PA

 Now at Sanford we use the reverse-sequence screening algorithm which starts 
with a TP-CMIA and reflexes to an RPR, and if the results are discordant, a TP-PA is 
done

 If testing during pregnancy is positive, the patient should be treated according to 
their presumed stage of disease and quantitative RPR testing should be repeated 
at 28-32 weeks gestation or in one month (depending on time of diagnosis) and 
at delivery



Serofast means RPR </= 1:4 at least 1 year 

post appropriate treatment





‘Evaluate

’ means 

CBC and 

CSF for 

cell 

count, 

protein, 

and 

VDRL; 

based on 

clinical 

exam 

consider 

CXR, 

long 

bone XR, 

eye 

exam, 

LFTs, ABR, 

brain 

imaging







Category Findings Recommended Evaluation Treatment

Proven or highly probable congenital 

syphilis

Abnormal physical examination 

consistent with congenital syphilis

OR

A serum quantitative nontreponemal

serologic titer that is fourfold higher than 

the mother’s titer

OR

A positive result of darkfield test or PCR 

assay of lesions or body fluid(s)

CSF analysis (CSF VDRL, cell count, 

and protein)

CBC count with differential and 

platelet count

Other tests (as clinically indicated):

Long-bone radiography

Chest radiography

Transaminases

Neuroimaging

Ophthalmologic examination

Auditory brain stem response

Aqueous crystalline penicillin G, 50 000 U/kg, 

IV, every 12 hours (1 wk or younger), then 

every 8 h for infants older than 1 wk, for a 

total of 10 days of therapy
a

(preferred)

OR

Procaine penicillin G, 50 000 U/kg, IM, as 

single daily dose for 10 days

Possible congenital syphilis Normal infant examination

AND

A serum quantitative nontreponemal

serologic titer equal to or less than 

fourfold the maternal titer

AND ONE OF THE FOLLOWING:

Mother was not treated, was 

inadequately treated, or had no 

documentation of receiving treatment;

OR

Mother was treated with erythromycin or 

a regimen other than those 

recommended in the guideline (ie, a 

nonpenicillin regimen)

OR

Mother received recommended 

treatment <4 wk before delivery

CSF analysis (CSF VDRL, CBC count, 

and protein)

CBC count with differential and 

platelet count

Long-bone radiography

These evaluations may not be 

necessary if 10 days of parenteral 

therapy is administered

Aqueous crystalline penicillin G, 50 000 U/kg, 

IV, every 12 h (1 wk or younger), then every 

8 h for infants older than 1 wk, for a total of 

10 days of therapy
a

(preferred)

OR

Procaine penicillin G, 50 000 U/kg, IM, as 

single daily dose for 10 days

OR

Benzathine penicillin G, 50 000 U/kg, IM, 

single dose (recommended by some 

experts, but only if all components of the 

evaluation are obtained and are normal, 

including normal CSF results
b

and follow-up 

is certain (some experts)

Table 3.76

Evaluation and Treatment of Infants With Possible, Probable, or Confirmed Congenital Syphilis

PCR indicates polymerase chain reaction; CSF, cerebrospinal fluid; CBC, complete blood cell count; VDRL, Venereal Disease Research Laboratory; IV, intravenously; IM, 

intramuscularly; RPR, rapid plasma reagin,

Adapted and modified from Centers for Disease Control and Prevention. Sexually transmitted diseases treatment guidelines, 2015. MMWR Recomm Rep. 2015;64(RR-

3):45–47.
aIf 24 hours or more of therapy is missed, the entire course must be restarted.
bIf CSF is not obtained or uninterpretable (eg, bloody tap), a 10-day course is recommended.



Category Findings Recommended Evaluation Treatment

Congenital syphilis less likely Normal infant examination

AND

A serum quantitative nontreponemal

serologic titer equal to or less than 

fourfold the maternal titer

AND

Mother was treated during pregnancy, 

treatment was appropriate for stage of 

infection, and treatment was 

administered >4 wk before delivery

AND

Mother has no evidence of reinfection 

or relapse

Not recommended Benzathine penicillin G, 50 000 U/kg, IM, 

single dose (preferred)

Alternatively, infants whose mother’s 

nontreponemal titers decreased at least 

fourfold after appropriate therapy for early 

syphilis or remained stable at low titer (eg, 

VDRL ≤1:2; RPR ≤1:4) may be followed every 

2–3 mo without treatment until the 

nontreponemal test becomes nonreactive

Nontreponemal antibody titers should 

decrease by 3 mo of age and should be 

nonreactive by 6 mo of age whether the 

infant was infected and adequately treated 

or was not infected and initially seropositive 

because of transplacentally acquired 

maternal antibody. Patients with increasing 

titers or with persistent stable titers 6 to 12 

mo after initial treatment should be 

reevaluated, including a CSF examination, 

and treated with a 10-day course of 

parenteral penicillin G, even if they were 

treated previously.

Congenital syphilis is unlikely Normal infant examination

AND

A serum quantitative nontreponemal

serologic titer equal to or less than 

fourfold the maternal titer

AND

Mother was treated adequately before 

pregnancy

AND

Mother’s nontreponemal serologic titer 

remained low and stable (ie, serofast) 

before and during pregnancy and at 

delivery (eg, VDRL ≤1:2; RPR ≤1:4)

Not recommended No treatment required, but infants with 

reactive nontreponemal tests should be 

followed serologically to ensure test result 

returns to negative

Benzathine penicillin G, 50 000 U/kg, IM, 

single dose can be considered if follow-up is 

uncertain and infant has a reactive test 

(some experts)

Neonates with a negative nontreponemal

test result at birth and whose mothers were 

seroreactive at delivery should be retested 

at 3 mo to rule out serologically negative 

incubating congenital syphilis at the time of 

birth



Long Term Follow up of Congenital Syphilis

 If the infant has a reactive RPR – then it should be followed every 2-3 months 

until it becomes non-reactive (should be by 6 months of age)

 If the RPR remains stable or rises by 6-12 months of age, then a CSF exam 

should be repeated and the infant should be retreated for 10 days

 If the infant has a non-reactive RPR – then it should be repeated at 3 months 

of age to make sure the infant has not seroconverted

 If the infant had congenital neurosyphilis – then CSF should be repeated every 

6 months until CSF studies are normal, when studies are abnormal, the infant 

should be re-treated



Hepatitis B

https://immunise4life.my/diseases/hepatitis-b-its-vaccine/



Hepatitis B Epidemiology

 Those at highest risk include:  

 injection drug users

 individuals with multiple sex partners

 occupational exposures to blood or bodily fluids

 staff of institutions and non-residential childcare centers for children with developmental disabilities

 those undergoing hemodialysis

 sexual or household contacts of those with acute or chronic infection

 The prevalence of +HBsAg in the US is 0.1%, but in other countries where we frequently see 
immigrants/refugees, rates are much higher

 South Asia 2.8%

 Middle East 3.2%

 Africa 9.3%



Hepatitis B Perinatal Transmission

 All women should be tested in their first trimester for HBsAg

 Testing should be repeated at admission for labor and delivery in women at 
highest risk 

 Perinatal transmission of hepatitis B is highly efficient and occurs around the time 
of delivery

 *except for < 2% which appears to be attributed to in utero transmission

 If mother has +HBsAg and +HBeAg

 70-90% chance of transmission to the infant

 If mother has +HBsAg and –HBeAg
 5-20% chance of transmission to the infant



Hepatitis B Post-Exposure Prophylaxis

 Maternal HBsAg +: 

 Hep B vaccine and HBIG (at separate anatomic site) within 12 hours of birth

 Then follow routine vaccine series

 Maternal HBsAg unknown:  

 Immediately test mother for HBsAg

 Give Hep B vaccine within 12 hours of birth

 Give HBIG within 7 days of birth if mother’s HBsAg returns positive (at separate anatomic site)

 Then follow routine vaccine series

 With these interventions, the risk of transmission is less than 5 %

 There are no limitations on breastfeeding



Hepatitis B Follow Up Testing of Infants

 Exposed infants should have anti-HBs and HBsAg checked after completing 

routine course of hepatitis B vaccines (9-12 months of age)

 If the anti-HBs titer is < 10 mIU/mL, then a 4th dose of hepatitis B vaccine should 

be given and the infant should be retested 6-8 weeks later

 if still negative, then 2 more doses should be given and the infant should be re-

tested



Hepatitis C

https://www.webmd.com/hepatitis/rm-quiz-hepatitis-c-myths-facts



Hepatitis C Epidemiology

 Prevalence in the US estimated at 1.3% = 3.5 million people with chronic HCV 

infection – Again rates are higher in regions where we have immigrants and 

refugees – Africa, Middle East, parts of Asia

 Largest risk factors are injection drug use and receiving a blood transfusion 

prior to 1992

 Seroprevalence in pregnant women is approximately 1-2%



Hepatitis C in Pregnancy

 Testing for hepatitis C is not considered routine during pregnancy

 However, certainly women who have risk factors for hepatitis C and have never been 
tested, should be offered screening:

 Born from 1945-1965 (probably won’t be pregnant!)

 Have ever injected illegal drugs

 Received clotting factor concentrates made before 1987

 Received blood transfusions or solid organ transplants before July 1992

 Ever received long term hemodialysis

 Known exposures (HCWs with needlesticks from HCV+ blood)

 HIV infection

 Signs or symptoms of liver disease

 Ever incarcerated

 Use intranasal illicit drugs or received tattoos from unregulated settings



Hepatitis C at Labor and Delivery

 Risk of perinatal transmission is 5-6% and only occurs in women who are 

viremic at time of delivery

 Increased risk occurs with: internal fetal monitoring, vaginal lacerations, 

prolonged rupture of membranes (> 6 hours), maternal untreated HIV

 Breastfeeding is allowed unless nipples are cracked and bleeding, at which 

point mother should pump and dump until nipples heal



Hepatitis C Follow up Testing of Infant

 There is no post-exposure prophylaxis or vaccines

 Two options:

 HCV RNA NAAT at 1-2 months of age

 Anti-HCV antibodies at > 18 months of age



Further References

 Aidsinfo.nih.gov/guidelines/html/3/perinatal-guidelines/0.  

‘Recommendations for the Use of Antiretroviral Drugs in Pregnant Women with 

HIV Infection and Interventions to Reduce Perinatal HIV Transmission in the 

United States’.

 AAP Red Book 2018-2021 Report of the Committee on Infectious Diseases
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