
197© Springer Science+Business Media New York 2015 
K. Rosene-Montella (ed.), Medical Management of the Pregnant Patient, 
DOI 10.1007/978-1-4614-1244-1_9

    Chapter 9   
 Viral Infection in Pregnancy: HIV 
and Viral Hepatitis 

             Erica     J.     Hardy      ,     Silvia     Degli     Esposti      , and     Judy     Nee     

           HIV 

   Background/Defi nition 

 The human immunodefi ciency virus (HIV) infection is a chronic infection caused 
by the retrovirus HIV infection of T cells that express CD4 receptors causing immu-
nodefi ciency. Once the CD4-positive cell count falls below a certain level, HIV 
infection causes increased susceptibility to infections, malignancies, and neurologic 
damage. The syndrome was fi rst recognized in the United States in 1981. 

 Perinatal transmission of HIV was common before medical intervention and 
informed public health policy changes. With antenatal HIV testing to diagnose 
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unknown maternal HIV infection, antiretroviral medication administered antepartum 
and peripartum to the mother, infant treatment, scheduled operative delivery when 
indicated, and avoidance of breastfeeding when there is a safe alternative, the trans-
mission rate from mother to child can be less than 1 % [ 1 ]. With these strategies, 
there has been a 90 % decline in the numbers of perinatally infected infants in the 
United States, and a vertical transmission rate of less than 1 % in the United States 
and Europe [ 2 ,  3 ].  

   Epidemiology 

 Women represent about 49 % of all adults living with HIV. In some areas such as 
sub-Saharan Africa and the Caribbean, 60 % of those living with HIV are women. 
The most common mode of infection among women is heterosexual transmission. 

 According to a data from 2009, women represented 24 % of all diagnoses of HIV 
infection among US adults and adolescents, and in that year, there were approxi-
mately 11,200 new HIV infections among US women. In 2008, an estimated 25 % 
of adults and adolescents living with HIV were women. HIV disproportionately 
affects black and Hispanic/Latina women with the rate of new HIV infection among 
black women 15 times that of the white women and over three times the rate among 
Hispanic/Latina women. The most common mode of transmission is heterosexual 
sex [ 3 ]. 

 As women are living longer and well with HIV, the number of women with HIV 
giving birth in the United States has increased by about 30 %. Despite that fact, the 
number of perinatal infections has continued to decline, yet they still occur [ 3 ]. 
Challenges to eliminating perinatal transmission altogether are missed opportuni-
ties for prenatal HIV testing and therefore diagnosis of HIV infection during preg-
nancy (since approximately 18 % of those with HIV are not aware of their diagnosis). 
Lack of preconception counseling in women with HIV, unintended pregnancies, and 
lack of access to or poor adherence to antiretroviral medication during pregnancy 
(or late initiation of antiretroviral medications often due to late prenatal care) all 
contribute to persistence of vertical transmission. Among mothers of HIV-infected 
infants reported to the CDC between 2003 and 2007, only 62 % had at least one 
prenatal visit, 27 % were diagnosed with HIV after delivery, and only 29 % had 
received some kind of antiretroviral medication during pregnancy [ 3 ].  

   Pathobiology 

 Pregnancy does not generally affect the course of HIV disease. With good prenatal 
care and careful monitoring, HIV-infected women can have healthy pregnancies and 
deliver HIV-uninfected infants. The majority of the perinatal transmission occurs 
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during labor and delivery, when there is the most exposure of the infant to maternal 
blood and secretions. HIV can be transmitted to the fetus at any gestation, but most 
transmission occurs at >28 weeks. In areas where there is not a safe alternative to 
breastfeeding such as in some areas of sub-Saharan Africa, there is signifi cant HIV 
transmission from mother to child during breastfeeding. 

 Antiretroviral therapy is the mainstay of perinatal HIV prevention, and the mech-
anism is likely twofold. The largest benefi t is probably from decreasing the maternal 
viral load and therefore limiting the exposure of the infant to high levels of circulat-
ing HIV in the blood and genital secretions. However, this is not the only mecha-
nism of prevention because vertical transmission happens across all viral loads, 
even in women with undetectable virus [ 4 – 6 ]. The other mechanism of action is 
likely the provision of preexposure prophylaxis to the infant while in utero by utiliz-
ing antiretroviral drugs that cross the placenta and reach adequate levels in the fetal 
circulation [ 1 ]. The infant also receives antiretroviral medications for 6 weeks post-
partum, and this is also effective in decreasing the risk of HIV transmission, even in 
the absence of maternal antiretroviral therapy [ 4 ,  5 ].  

   Diagnosis 

 Acute infection with HIV, or acute retroviral conversion syndrome, can present as a 
mononucleosis-like illness, and a high level of suspicion must be maintained if a 
pregnant woman presents with fever because acute seroconversion is associated 
with a very high risk of perinatal transmission due to the very high viral load [ 6 ]. 
It is important to know the performance characteristics of the HIV test in use at 
individual institutions because early in HIV infection, the HIV antibody (the basis 
of most HIV tests) can be negative. The viral load must be checked in order to diag-
nose acute infection during the early window period before the HIV antibody forms. 
The new fourth-generation HIV tests have shortened this window period between 
infection and positive antibody test to 1–2 weeks and may be particularly useful in 
pregnancy [ 7 ]. 

 In newly diagnosed HIV infection during pregnancy, a CD4 with percentage and 
a quantitative HIV RNA (viral load) level should be obtained and an HIV genotype 
to evaluate for transmitted drug resistance. Testing should also be done for hepatitis 
B, C, and A infection past or present, in order to vaccinate for hepatitis A (if indi-
cated) and B if not immune from prior infection or vaccination. Other sexually 
transmitted infections such as syphilis, Chlamydia, gonorrhea, as well as consider-
ation of herpes serology, should be obtained. Serology for toxoplasmosis should be 
obtained, and if negative, the patient should be counseled to avoid exposure that can 
lead to infection. Screening for tuberculosis with a TST skin test or serum quantiF-
ERON gold assay should be performed [ 8 ]. The newly diagnosed pregnant patient 
should be comanaged with a specialist in treating patients with HIV infection and 
ideally with experience in pregnancy.  
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   Management/Treatment 

 HIV care in pregnancy begins with careful preconception counseling in all women 
of childbearing age independent of reproductive plans. Ideally, the goal of therapy 
is a stable, suppressed viral load prior to conception. This can be addressed prior to 
conception and will increase the chances of an HIV-uninfected infant. The impor-
tance of safe contraception methods in the case of a serodiscordant couple can also 
be addressed as part of preconception counseling, as well as the availability of effec-
tive contraception in order to prevent unintended pregnancy. In the United States, 
the Centers for Disease Control and Prevention, the American College of 
Obstetricians and Gynecologists, and other national organizations have formal rec-
ommendations for preconception care [ 2 ]. 

 Antepartum management focuses on maintaining a suppressed viral load 
throughout pregnancy and especially later in gestation when the majority of perina-
tal transmission can occur [ 1 ]. The consensus guidelines for antiretroviral therapy 
in the nonpregnant patient in the United States now recommend treatment for every-
one regardless of CD4 cell count, although the strength of that recommendation 
varies by CD4 count [ 9 ]. This means that many HIV-infected pregnant patients will 
already be on antiretroviral therapy. If that therapy is effective in maintaining a sup-
pressed viral load, then the recommendation is not to change drugs, regardless of 
the regimen, as it is thought that switching regimens increases the risk of viral 
escape and therefore increases the risk of perinatal HIV transmission in that setting 
[ 2 ]. The drug efavirenz warrants mention since until recently, cessation of this drug 
was recommended upon pregnancy; however, data shows that the small increased 
risk of neural tube defects with this drug is isolated to very early pregnancy, 4–5 
weeks gestation, prior to the usual recognition of pregnancy. Recently, the US 
Health and Human Services Panel on Prevention of Perinatal HIV Transmission 
updated their treatment guidelines to recommend continuing efavirenz in women 
who are on an efavirenz-containing regimen and present for antenatal care in the 
fi rst trimester, as long as the regimen is effectively suppressing the viral load [ 2 ]. 
Additional fetal monitoring should be considered for efavirenz exposure in the fi rst 
trimester. 

 Choice of antiretroviral medication for the pregnant woman should take into 
consideration her prior treatment history and resistance mutations and should be 
chosen with the assistance of a practitioner specializing in the HIV care of the preg-
nant woman. In general, a recommended regimen would consist of two nucleoside 
reverse transcriptase inhibitors (NRTIs) (and currently those recommended are zid-
ovudine and lamivudine) with the addition of a protease inhibitor (currently recom-
mended are lopinavir or atazanavir, each boosted with ritonavir) [ 2 ]. Because one 
mechanism of perinatal HIV transmission prevention is preexposure prophylaxis in 
the fetus, at least two agents that cross the placenta (such as the NRTIs) should be 
chosen [ 2 ]. Viral load should be monitored every 2–4 weeks until viral suppression 
and then every 3 months or at least once per trimester during pregnancy. A viral load 
should be checked close to delivery so that mode of delivery can be planned. 

 Women who are on an effective antiretroviral regimen during pregnancy with a 
suppressed viral load should continue this regimen throughout labor and delivery. 
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If the viral load is >1000 copies/ml, then intravenous zidovudine is recommended 
at the start of labor or 3–4 h prior to a cesarean section and continued until the cord 
is clamped [ 2 ]. If the viral load is <1000 copies/ml, then intravenous zidovudine is 
not necessary. 

 In terms of mode of delivery, if the HIV viral load is >1,000, then data have 
shown a reduction in the rate of perinatal transmission with a cesarean section [ 10 , 
 11 ], and this is the current recommendation [ 2 ,  12 ]. 

 The continuation of maternal antiretroviral therapy after delivery will largely be 
based on the indications for the nonpregnant adult. In general, antiretroviral medica-
tion is recommended for all HIV-infected adults regardless of CD4 count or viral 
load, although the strength of that recommendation varies based on CD4 count or 
other details such as HIV-negative partner, need for hepatitis B treatment, renal 
disease, and history of opportunistic infection [ 9 ]. Because there is signifi cant risk 
of HIV transmission to the infant, breastfeeding is contraindicated in the developed 
world where there are safe and acceptable alternatives such as formula feeding. 
Avoidance of breastfeeding should be discussed with the patient over the course of 
her antepartum visits and again postpartum. The infant will receive 6 weeks of oral 
antiretroviral medication (usually zidovudine as a single agent), and the importance 
of adherence to the infant’s medications should be stressed as well as the need for 
regular HIV testing of the infant over the course of the fi rst year of life. 

 Adherence to antiretroviral medication in the postpartum period can be poor, and 
support should be provided if possible, as poor adherence can have lifelong implica-
tions for drug resistance, future options for antiretroviral therapy, and opportunistic 
infections [ 13 ,  14 ]. Comprehensive family planning including choices for effective 
contraception should be discussed in the antepartum as well as the postpartum 
period. There may be some pharmacologic interactions between antiretroviral med-
ication and hormonal contraception so these should be taken into consideration 
when choosing a contraceptive method or methods [ 15 – 18 ].  

   Summary 

 With universal HIV testing prior to or early in pregnancy, early and effective anti-
retroviral therapy for all pregnant women, scheduled cesarean delivery if indicated, 
and antiretroviral therapy for the infant, as well as effective pre- and postconception 
counseling, HIV-infected women can have healthy and successful pregnancies. 
Their care requires a comprehensive, collaborative, and multidisciplinary approach.   

   Acute Hepatitis 

 Acute viral hepatitis is considered the most common cause of jaundice in preg-
nancy. Viral hepatitis E and herpes simplex hepatitis have a particular severe course 
and can progress to acute liver failure (ALF) in pregnant patients. Table   5.11     covers 
evaluation of abnormal LFT’s (see GI, Chap.   5    ).  
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   Hepatitis E 

 Hepatitis E is caused by an RNA virus of the family of  Herpesviridae  [ 19 ]. Infection 
is more common in nonindustrialized countries, and it is spread by orofecal route: 
person to person and through contaminated water sources. In rare cases, transmis-
sion has been described parenterally and vertically. It affects humans but similar 
viruses infect pigs, wild boars, and rats [ 20 ]. Globally, HEV is the most common 
cause of acute viral hepatitis and an important cause of maternal and perinatal death 
claiming 57,000 deaths worldwide yearly. In developing counties in Asia, the 
Middle East, Africa, and Central America, it occurs as an epidemic disease during 
the monsoon season but may also be endemic in these areas. Infection in industrial-
ized countries is mainly a sporadic infection in patients returning from endemic 
areas. However, its prevalence is rising and might be an important cause of unex-
plained severe hepatitis. 

   Clinical Course and Management in Pregnancy 

 Acute hepatitis presents following 4–8 weeks of incubation, and it is characterized 
by malaise, fatigue, and jaundice. In children, it follows a mild course; in adults, it 
can be severe and in 7 % of cases leads to hepatic failure. Pregnant mothers infected 
with HEV have higher rates of fulminant hepatic failure and death than the general 
population. Acute infection is associated with 20–40 % maternal mortality and 
26 % fetal mortality including intrauterine death and perinatal mortality. It is the 
most common cause of acute liver failure in pregnancy in countries such as Pakistan 
and India [ 21 ]. Diagnosis is made by serological testing for HEV IGG and IGM 
antibodies. PCR assay is not yet FDA approved, but it is available through the 
Centers of Disease Control and Prevention (CDC). HEV testing should be included 
in any workup of acute elevation of LFTs. 

 The therapy of the affected women is supportive. Two vaccines were developed 
and tested in small groups of risk individuals with good results. Unfortunately, 
China is the only country that pursued the commercialization and distribution of the 
vaccine to the population. Elsewhere, the production of the vaccine that would have 
saved many women’s lives is stalling.   

   Hepatitis B 

   Epidemiology 

 The hepatitis B virus is a DNA virus of the  Hepadnavirus  family that is transmitted 
from infected individuals parenterally, sexually, and vertically. As a blood-borne 
pathogen, it is present in all major body fl uids including saliva, semen, and maternal 
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milk [ 22 ]. Hepatitis B virus infection is a serious global health problem, with two 
billion people infected worldwide and 350 million chronic carriers. In the United 
States, 0.1–0.2 % of the population is infected with HBV, but in certain areas of 
Southeast Asia, Africa, and East Europe, the infection rates are as high as 8 % of the 
total population [ 23 ]. In the United States, the prevalence of HBV infection varies 
widely in the population with the highest in individuals born in areas with high 
endemic prevalence. 

 Acute hepatitis occurs 6–12 weeks from contact, and resolution of illness with 
permanent immunity occurs in 90 % of adult cases. Infection acquired in children 
younger than age 5 years usually leads to chronic infection, as 90 % of infants 
infected at birth will remain chronically infected. Thus, nearly 50 % of the 350 mil-
lion people chronically infected with hepatitis B acquired the infection through 
maternal vertical transmission. 

 All chronically infected individuals, defi ned as those with persistence of virus 
for longer than 6 months after an acute infection, are at risk of developing chronic 
active hepatitis, cirrhosis, and/or hepatocellular carcinoma (HCC). Recent thera-
peutic advances have modifi ed the natural history of the disease. Appropriate anti-
viral therapy delays the onset of liver damage and might be protective against HCC 
development [ 24 ]. 

 Due to safe and effective immunoprophylaxis, the epidemiology of the disease 
has changed radically. In the United States, vaccination for HBV was recommended 
for at-risk individuals in 1982 and then recommended for all newborns and children 
in 1991. In 1988, universal testing for hepatitis B early in pregnancy in all women 
and active and passive immunoprophylaxis of their newborn was recommended. 
The estimated number of infections in 2000 fell dramatically to 81,000, a 70 % 
decrease from the peak of the disease in the mid-1980s. However, according to the 
Institute of Medicine (IOM), 1,000 infants born to HBV-infected mothers are chron-
ically infected with HBV per year, which has not declined further in the last decade. 
In 2010, the Institute of Medicine (IOM) renewed the efforts to eradicate HBV 
infection. It included enhanced immunoprophylaxis upon delivery, targeted testing 
of adults at risk, vaccination of adults, and public education in schools and local 
communities [ 25 ] (Table  9.1 ).

  Table 9.1    2011 HHS action 
plan for the prevention, care, 
and treatment of viral 
hepatitis B  

 New cases of viral hepatitis are prevented 
 Persons who are already infected are tested 
 Informed about their infection 
 Provided with counseling, care, and treatment 
 Educate providers and communities to reduce health 
disparities 
 Improving testing and link to care to prevent 
HBV-related liver disease 
 Eliminate vertical transmission 
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      The Pregnant Patient with Hepatitis B 

   Screening and Diagnosis 

 The prevalence of HBsAg positivity in pregnant mothers mirrors the general popu-
lation (Table  9.2 ) [ 26 ] and varies by race: 6 % Asian, 1 % Black, 0.6 % Caucasian, 
and 0.14 % Hispanic.

   In American-born patients, the most likely source of infection is drug use or sex-
ual transmission, whereas patients born in endemic areas have most likely acquired 
the infection at birth. Foreign-born individuals represent the majority of HBsAg-
positive mothers. In the United States, there is universal screening for HBV infection 
in all pregnant women with an estimated 96 % of all pregnant women tested. Mothers 
who have not had antenatal testing are tested at delivery by the birthing hospital [ 27 ].   

   Counseling 

 For many patients, prenatal screening coincides with the time of initial diagnosis. 
The role of the physician in this instance is of increased importance given the emo-
tional implications of the diagnosis (Table  9.3 ). Moreover, given the multicultural 
background of the patients, the counseling must be provided in a context that is 
sensitive to this diverse and vulnerable population.

   Reassurance regarding the likelihood of good outcomes in pregnancy and educa-
tion regarding transmission inside the household and to the unborn child must be 
provided. Moreover, pregnancy is a unique and in many cases the only opportunity 
for these patients to be educated about hepatitis B, its long-term effects, and the 
available therapies.  

  Table 9.2    Prevalence 
of HBsAg positive among 
pregnant women  

 Mirrors the prevalence in the adult community 
 In the United States, varies by race 
 • 6 % Asian 
 • 1 % Black 
 • 0.6 % White 
 • 0.14 % Hispanic 

   Table 9.3    The HBsAg-positive patient: initial encounter key points   

    Education 
 • Natural history of chronic hepatitis B: discuss long-term complications and available therapies 
 • Discuss pregnancy outcomes 
 • Vertical transmission prevention: discuss immunoprophylaxis and immunoprophylaxis failure 
 • Household contacts: encourage vaccinations 
 Action 
 • Initial evaluation of chronic hepatitis B and referral to the specialist for consultation 
 • Report the patient to the Department of Health and to the DOH Perinatal Hepatitis Prevention 

Program 
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   Pregnancy Outcomes 

   Effect of HBV Infection on Pregnancy 

 It is thought that hepatitis B virus infection does not adversely affect the course of 
pregnancy, nor does pregnancy adversely affect the natural history of the disease. 
Indeed large retrospective cohorts have shown no difference in maternal or fetal 
outcomes compared to healthy non-HBV-infected controls. However, acute HBV 
infection is associated with high vertical transmission rates when occurring in the 
third trimester and increased incidence of low birth weight and prematurity [ 28 ]. 
Moreover recent studies suggested an increased risk of preterm birth, antepartum 
hemorrhage, and gestational diabetes in mothers chronically infected with hepatitis 
B [ 29 ,  30 ]. However, it is possible that the underlying advanced liver disease itself 
contributed to the high complication rate rather than the HBV infection itself.  

   Effect of Pregnancy on Hepatitis B Virus-Related Liver Disease 

 HBV-related liver disease typically does not worsen during pregnancy. However, a 
small percentage of patients may develop cholestasis, chronic hepatitis B fl are, or 
liver failure [ 28 ,  31 ]. During normal pregnancy, increased HBV viral load has been 
observed, leading to minor fl uctuations in liver function tests and thought to be 
secondary to high levels of adrenal corticosteroids and estrogen hormones [ 32 ]. 

 In one study, HBV virus levels remained stable, but ALT levels increased par-
ticularly in late pregnancy and postpartum periods. Further evidence supports the 
postpartum period as the most vulnerable time for HBV exacerbations. In a Japanese 
study, of 269 pregnant patients with chronic HBV infection, alteration of liver func-
tion was found in 43 % during the fi rst month postpartum with some exacerbations 
leading to HBV seroconversion. Given the uncertainty of the natural history of HBV 
infection during and after pregnancy, patients should be monitored closely during 
pregnancy and postpartum.   

   Evaluation the Underlying Liver Disease 

 Although pregnancy is not contraindicated in HBV-infected individuals or for 
patients with severe liver disease, a comprehensive assessment of the underlying 
chronic hepatitis B is advised for all HBsAg-positive patients. This will serve two 
purposes: fi rst to detect cirrhosis and potential liver insuffi ciency that will compli-
cate the pregnancy, second to inform the patient about her disease and the available 
therapy, and third to set up appropriate follow-up care. 

 The recommendation endorsed by The American College of Obstetrics and 
Gynecology is that all HBsAg-positive mothers should be referred during pregnancy 
to a physician familiar with evaluation and treatment of viral hepatitis. Unfortunately, 
in a recent survey, only a third of patients were seen for consultation [ 33 ]. 
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 HBsAg positivity is associated with advanced liver disease in 30 % of all patients. 
Assessing the extent of the liver disease is particularly challenging because it usu-
ally requires liver biopsy and histological analysis. Liver biopsy may be performed 
in this population, because the risks are same as in a nonpregnant patient; however, 
invasive testing is usually avoided during pregnancy unless absolutely necessary. 
The use of ultrasound and other newer noninvasive predictor of advanced liver dam-
age such as MRI, FibroScan, and FibroSure have not been validated in pregnancy. 
The diagnosis thus relies on clinical and laboratory data (Table  9.4 ).

   The immunoglobulin M class of hepatitis B core antibody (HBcAb) is the fi rst to 
appear during acute infection, and its presence is used as the serologic marker of 
acute HBV infection. The presence of HBeAg positivity is associated with high 
infectivity and presence of high number of viral particles in the circulating blood 
(viral load). The presence of HBeAb positivity is associated with low infectivity, 
low replicative state, and low or undetectable viral load. Viral load is considered the 
most reliable indication of viral replication. HBV serological markers and their sig-
nifi cance are reviewed in Table  9.5 .

   HBV viral load range is wide going from undetectable in inactive carriers to bil-
lions of viral copies in highly infective individuals. The defi nition of “high viral 
load” is not standardized. In general, a viral load exceeding 10 to the sixth copies/
mL or >200,000 IU/ml is considered high, but several scientifi c publications and 

   Table 9.4    Initial evaluation of the HBsAg-positive patient   

 History  Risk factors 
 Previous history of HBsAg+ 
 Treatment history 

 Physical exam  Presence of signs and symptoms of chronic liver disease 
 Laboratory tests  Viral studies  • HBc Ab IGM and total, HBeAg, HBeAb, HBV, DNA 

 • HDV, HIV, HCV serology 
 Liver function  • CBC with platlets, PT/INR, ALT, AST, total bilirubin 

 Imaging  Liver damage  Right upper quadrant U/S 

   Table 9.5    Serological markers of HBV infection   

 HBsAg  Component of viral envelope  Indicator of disease 
 Anti-HBs  Antibody response to HBsAg  Indicates recovery and acquired 

immunity 
 HBeAg  Antigen that correlates with 

replication and infectivity 
 High level of infectivity 
and replication 

 Anti-HBe  Antibody response to HBeAg  Decreasing level of replication 
 Remission/resolution 
 High replication in mutant strains 

 Anti-HBc IgM  Nonprotective antibody to the HBcAg 
 Early marker of infection 

 Acute HBV infection 

 Anti-HBc IgG  As above  Previous or current HBV infection 
 HBV DNA  Replicative genetic material of HBV 

infectious agent 
 Viral replication and continues 
infection 
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guideline use the terminology of “high viral load” for values from 10 to the fi fth to 
10 to the eighth. 

 HBsAg-positive patients with normal LFT’s, platelets, and liver synthetic func-
tions and low or undetectable viral load are inactive carriers. It is important to 
remember that they still need to be followed yearly since they are at risk for reacti-
vation and hepatocellular carcinoma. 

   Vertical Transmission 

    Overall, the virus infects 75 % of all babies born from HBsAg-positive mothers in 
the absence of immunoprophylaxis. If the mother has a high viral load, as is the case 
in hepatitis B eAg-positive patients, this number is more than 90 %. However, new-
borns from mothers who are healthy carriers with minimal viral replication and 
hepatitis BeAb positivity are infected in less than 10 % of cases [ 34 ]. In the United 
States, the vertical transmission of hepatitis B has been reduced dramatically by the 
implementation of a nationally funded Perinatal Hepatitis Prevention Programs. 
Table  9.6  summarizes the steps.

   Currently, available vaccines are safe in pregnancy, and mothers who are at risk for 
acquiring infection during pregnancy (injection drug users, patients with multiple sex-
ual partners or who are infected with other sexually transmitted diseases] should be 
vaccinated and retested for HBsAg again in the third trimester close to the time of 
delivery [ 35 ]. Passive immunoprophylaxis with HBIG is also safe in pregnancy and 
should be given to women with documented exposure. Management of babies born 
from HBsAg + mothers (including preterm infants) is outlined above. This schedule has 
achieved nearly a 97 % success rate in preventing overall vertical transmission [ 36 ].  

   Immunization Failure 

 Despite HBIG administration and vaccination, the rate of HBV infection in the 
newborn may still reach 8.5 % in mothers with high viral load [ 37 ]. CDC estimated 
that 1,000 newborns are infected vertically each year in the United States. In a 
recent study, all cases of immunoprophylaxis failure occurred in mothers with high 

   Table 9.6    Immunoprophylaxis: current recommendations   

•  Mandatory testing for HBsAg in all pregnant patients (implementation in 19 states. Proof of 
test required in some states to obtain birth certifi cate) 

•  During pregnancy, vaccinate uninfected mother at risk. Retest them during the third trimester 
•  Postexposure immunoprophylaxis of infants born to HBsAg+ mothers with HBIg in 12 h 

from birth and HBV vaccine at birth, completion of subsequent doses (at least 2) within 6 
months. Second dose in 10 weeks 

•  Infants retested for HBsAg and HBsAb at 9 months to exclude vertical transmission and 
ensure adequate antibody titer 

•  Perinatal Hepatitis Prevention Programs with “Case Managers” performing education 
and follow up 
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viral load (defi ned as >10 6  copies/mL) [ 38 ]. The reason for immunoprophylaxis 
failure is that multifactorial prophylaxis regimens have been implemented in only 
62 % [ 39 ] of cases. Vertical transmission of HBV occurs during delivery from 
blood-to-blood contact and occasionally in uteri by transplacental translocation of 
the virus [ 40 ]. Amniocentesis risk is controversial and not well established, but the 
test should be performed only if absolutely necessary [ 41 ].  

   Delivery and Breastfeeding 

 Elective cesarean session has been found in some studies to be protective from 
immunization failure, and it is advocated for mothers with high viral load and risk 
of vertical transmission [ 42 ]. However, this recommendation is not generally 
accepted, and confl icting data still exist in the literature. Specifi c guidelines do not 
exist regarding the mode of delivery [ 43 ,  44 ]. 

 Breastfeeding has been a major concern for source of transmission; however, 
several studies have refuted this and shown that breastfeeding carries no additional 
risk to transmission of the virus in the setting of prompt newborn immunoprophy-
laxis and vaccination [ 45 ].  

   Antiviral Therapy in Pregnancy 

 Antiviral agents are used in pregnancy both to treat the expectant mother and to 
reduce vertical transmission.  

   Antiviral for Maternal Benefi t 

 Decisions regarding therapy initiation, continuation, and termination should be the 
same for pregnant patients and general population. Antiviral therapy in pregnancy, 
however, is in general postponed until after birth unless necessary for treatment of 
acute fl ares or advanced liver disease. Successful treatment of liver failure in preg-
nancy has been described with antiviral therapy. 

 The discontinuation of treatment will result in rebound increasing viremia and 
subsequent disease fl ares. Continuation of the therapy in pregnancy is prudent espe-
cially in view of their relatively safe profi le and the risk of fulminant hepatic failure 
associated with disease fl ares in pregnancy and postpartum [ 24 ] (Table  9.7 ). 

     Antiviral Therapy to Reduce Vertical Transmission 

 Immunization failure has been prevented by short courses of antiviral therapy dur-
ing the second and third trimester of gestation in a few studies [ 46 ,  47 ]. In this 
patient population of high viral load mothers with otherwise limited underlying 
liver damage, therapy was initiated solely to prevent immunization failure. 
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 Current use of antiviral to decrease vertical transmission is endorsed by many 
experts and was incorporated in the 2012 EASL Guidelines. This strategy is not 
uniformly accepted. Substantial debate still exists regarding the patient population 
to treat, choice of drug, length of treatment, and appropriate follow-up [ 48 ]. 

 Two meta-analyses concluded that lamivudine treatment from 24 to 32 weeks of 
gestation until 1 month postpartum in those mothers who had high viral loads (>10 6 ) 
was not only safe but more effective than HBIG and vaccination of the newborn 
alone [ 43 ,  49 ]. Most recently, a meta-analysis included four randomized controlled 
trials with a total of 306 mothers showing that telbivudine given late in pregnancy 
was safe as well as effective in reducing vertical transmission [ 50 ].  

   Safety of Antiviral Therapy 

 The safety data for antiviral therapy is derived from the antiretroviral pregnancy 
registry (APR) and the Development of Antiretroviral Therapy Study (DART). No 
signifi cant differences in rates of adverse outcomes have been reported for HB anti-
viral drugs initiated throughout the three trimesters of pregnancy [ 51 ]. These rates 
were comparable to the defect rates in the general population (reported by the CDC). 

 Lamivudine and tenofovir have the largest data set because they have been used 
in HIV-infected patients. Tenofovir and entecavir are the most potent drugs with less 
likelihood of developing resistance and the ones recommended to treat nonpregnant 
patients. Tenofovir has been associated with skeletal abnormalities [ 52 ], and further 
studies assessing newborn bone density are planned. Limited data are available for 
entecavir and adefovir use in pregnancy Table  9.8 .

   Table 9.7    Algorithm for treatment of hepatitis B in pregnancy       
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        Hepatitis C in Pregnancy 

 Previously known as non-A, non-B hepatitis, hepatitis C was discovered only in 
1989. Hepatitis C virus is an RNA single-stranded virus of the  Filoviridae  family. 
As a blood-borne pathogen, the main causes of infection are intravenous    drug use 
and contaminated blood products. More than 80 % of drug users are positive for 
HCV. Sexual transmission is thought to occur, but so rarely that monogamous cou-
ples with only one partner infected are not advised to use barrier contraception. In 
10 % to 20 % of patients, the source of infection is unknown. Interestingly, baby 
boomers (those born between 1945 and 1965) are fi ve times more likely to have 
HCV infection. The CDC now recommends one time testing in this population 
given the increased risk. 

 Unfortunately, a vaccine is not available. Hepatitis C infection affects 3 % of the 
world population. In the United States 4 million people are infected. Although the 
number of new HCV infections is declining, the number of patients suffering from 
HCV-related chronic liver disease is still mounting. Prevalence of HCV infection in 
the pregnant population is 0.5 %. Despite its prevalence, the American College of 
Gynecology does not recommend routine screening for HCV infection. 

 Acute infection with HCV is usually asymptomatic, and clearance of virus 
occurs in 25–30 % of cases. In children and young women, this percentage is even 
higher. Chronic infection is common, with patients remaining asymptomatic for 
decades. Only 20–30 % of those chronically infected will develop signifi cant liver 
damage, i.e., cirrhosis, and 30 % of those who develop cirrhosis will consequently 
develop HCC 20–30 years after the original infection. Alcohol consumption, male 
gender, and obesity are predisposing factors associated with development of liver 
damage. Hepatitis C is a systemic disease associated with the development of auto-
immune diseases such as thyroiditis, autoimmune hepatitis, and rheumatoid arthri-
tis. In addition, HCV infection may cause insulin resistance and depressive 
symptoms associated with mild cognitive impairment. 

   Table 9.8    Birth defects associated with antiviral exposure (APR report, July 2013)   

 Antiviral agent  Pregnancy category 
 Live birth earliest exposure 
 fi rst trimester  Prevalence birth defects 

 Telbivudine  B  32  n/a 
 Lamivudine  C  4,360  3.1 % (CI 2.6–3.7 %) 
 Tenofovir  B  1,982  2.3 % (CI 1.7–3.1 %) 
 Adefovir  C  66  n/a 

  Adapted from: [ 53 ]     
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   Effect of Pregnancy on Hepatitis C Virus Disease 

 Through unclear mechanisms, female gender has a positive effect on HCV disease 
course and response to therapy. After menopause, this benefi t seems to disappear. 
Derivatives of estrogen, such as estradiol, are thought to have powerful antioxidant 
effects likely leading to decreased infl ammatory by-products as well as decreased 
fi brosis [ 54 ]. In pregnancy, both exacerbation and improvement in liver histology 
and clinical parameters have been found. Normalization of liver function tests, 
decrease of the viral load, and even spontaneous viral clearance have been reported 
[ 54 ]. Pregnancy is generally well tolerated by patients without severe liver damage. 
Postpartum, however, may be a time of increased replication associated with fatigue, 
body aches, and elevation of liver function tests.  

   Effect of Hepatitis C Virus on Pregnancy 

 Complications of pregnancy caused by HCV infection are probably rare. However, 
retrospective studies suggest an increased incidence of fetal/maternal complications 
including low birth weight and requirement for assisted ventilation [ 55 ]. Prospective 
studies are lacking. Women with HCV are at increased risk of developing gesta-
tional diabetes as well as cholestasis of pregnancy [ 56 ].  

   Preconception Counseling 

 HCV identifi cation during pregnancy is a time to discuss the normal progression of 
HCV infection as well as reduce future HCV transmission. Pregnancy is not dis-
couraged in patients infected with HCV, but the potential for vertical transmission 
to the baby must be discussed as well as its effect on the course of pregnancy. 
Ribavirin, one of the mainstays of HCV therapy, should be avoided within 6 months 
of pregnancy, given its long half-life. Patients with stigmata of liver disease should 
be referred to obstetric medicine and gastroenterology specialists for careful moni-
toring during pregnancy. 

 Children born infected with HCV through vertical transmission may be at 
increased risk for low birth weight and small for gestational age. It has been 
observed, however, that these children generally have minimal progression of 
fi brosis.  
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   Risk Factors and Screening 

 Currently, universal screening for HCV is not recommended. Every effort should be 
made to identify risks factors in order to test high-risk patients with HCV antibody. 
Risk factors that should trigger HCV testing in pregnancy are given in Table  9.9 .

   Pregnancy is a time to provide counseling and is an important step in the control 
of the HCV epidemic. 

 To confi rm HCV infection, it is necessary to check HCV PCR for direct viral 
particle detection in the blood, as well as genotype determination. Those individuals 
whose HCV PCR is undetectable are aviremic but still considered infectious because 
further characterization of their status is not possible. HCV antibodies develop up to 
6 months from the initial infection, and HCV PCR should be used to diagnose HCV 
acute hepatitis.  

   Management 

 Exciting drug development is changing the landscape of HCV therapy. In addition 
to pegylated interferon and ribavirin, protease inhibitors such as boceprevir and 
telaprevir have been used for treatment of HCV genotype 1 in nonpregnant patients 
with evidence of liver damage. Treatment for 24–48 weeks is effective in up to 
60–80 % of all patients in decreasing the viral load to undetectable levels (sustained 
viral response). New direct antivirals (DDA) Sofosbuvir and Simeprevir were 
approved in December 2013 including an interferon free therapy for genotype 2 and 
3 [ 57 ]. Historically with ribavirin- and interferon-based treatment, women have a 
much better response rate than men to therapy. Ribavirin is teratogenic and should 
not be administered during pregnancy.  

   Table 9.9    HCV screening   

•  Ever injected illegal drugs 
•  Received clotting factors made before 1987 
•  Received blood/organs before July 1992 
•  Ever on chronic hemodyalisis 
•  Evidence of liver disease/and any abnormal LFT’s 

 High risk birth cohort (Born between 1945 and 1965) 
•  Healthcare, emergency, public safety workers after needle stick/mucosal exposures to 

HCV- positive blood 
•  Sexual partners of HCV positive individuals 
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   Immunoprophylaxis for Prevention of Vertical Transmission 

 Vertical transmission of HCV from mother to fetus occurs but much less frequently 
than for HBV virus [ 58 ]. As with HBV, amniocentesis should be performed only if 
absolutely necessary [ 41 ]. The rate of transmission varies widely from as low as 
3 % to as high as 35 %. This rate depends in part on the viral load: high viral load 
leads to increased transmission to the child and is very unlikely in aviremic mothers. 
In mothers coinfected with HIV, HCV viral loads are higher, leading to an observed 
higher rate of transmission (nearly 30–35 %), yet it is unclear if HIV is an indepen-
dent risk factor for vertical transmission [ 59 ]. Newborn girls are twice as likely to 
be infected as are males for unknown reasons. 

 There is no specifi c immunoprophylaxis for HCV. Recommendations from two 
recent prospective studies to reduce the risk of transmission include delivery within 
6 h of membrane rupture and avoidance of invasive monitoring during delivery. 
Cesarean section does not decrease the rate of transmission. Although HCV virus 
may be found in breast milk, breastfeeding is safe in the absence of breast sores [ 60 ]. 

 Children born from HCV-positive mothers should be tested for the infection. 
Hepatitis C virus and HCV maternal antibodies may be detected up to 12–18 months 
in the neonate. The AASLD recommends checking for HCV antibody after 18 
months. However, in practice, most physicians perform two HCV tests by PCR 
between 2 and 6 months followed by HCV antibody testing at age 18 months. 
Infected children should be referred to a pediatric hepatologist for treatment.      
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