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These statements and recommendations should provide appropriate information about maternal and fetal routes of infection, screening, detection of risk factors, diagnostic procedures, treatment, birth planning and peripartum and postpartum management of maternal hepatitis infection and offer
pointers for prenatal counselling and routine clinical care on
delivery wards.
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AB STR AC T

ZU SAM ME N FA SS UN G
Diese Stellungnahmen und Empfehlungen dienen der Unterstützung in Schwangerenberatung und der täglichen Kreißsaalroutine betreffs maternaler und fetaler Ansteckungswege,
dem Screening, der Erkennung von Risikofaktoren, der Diagnostik, der Therapie, der Geburtsplanung sowie dem periund postpartalen Management bei maternaler Hepatitisinfektion.
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Diagnostic approach

Recommendations on the Management of
Maternal Hepatitis B Infection in Pregnancy
AG G RECO M M E N DAT I O N

Introduction
Maternal hepatitis B infection is a relevant viral disease in pregnancy. In 50 % of cases, it results in perinatal infection, leading to
chronic hepatitis B infection of children in up to 90 % of cases if no
adequate vaccination (active and passive) is carried out.
The aim of these recommendations is to provide a summary of
the current body of knowledge and current recommendations on
this topic.

Screening

AG G RECO M M E N DAT I O N

If a patient has risk factors for hepatitis, she should be tested
for HBs antigen (HBsAg) at the start of pregnancy.

Testing for the following can be done to detect possible maternal infection with hepatitis B: HBsAg, anti-HBc, anti-HBs,
IgM anti-HBc.
▶ Table 1 shows how the respective findings should be interpreted.

HBs antigen (HBsAg) is a protein on the surface of the hepatitis B
virus. Detection of HBsAg is evidence of acute or chronic infection
with hepatitis B.
The immune system produces HBc antibodies (anti-HBc) to
combat the virus. Evidence of anti-HBc indicates that the patient
has either been infected with hepatitis B or is currently still infected with the virus.
HBs antibodies (anti-HBs) are antibodies produced by the immune system against HBsAg which are produced during recovery
or successful vaccination and they provide immune protection.

AG G RECO M M E N DAT I O N
If a patient has risk factors, the physician should consider

carrying out testing to exclude other sexually transmissible
infections.

If a patient has risk factors for hepatitis, she should be tested for
HBsAg at the start of pregnancy and additional testing to exclude
other sexually transmissible infections should also be considered.
Risk factors for hepatitis B infection include [1]:
▪ multiple sexual partners
▪ IV drug use (prior or current history of IV drug use)
▪ familial or sexual contact with hepatitis B carriers (vaccination
recommended)
▪ children born to mothers infected with HBV
▪ patients and staff who work or live in closed institutions
▪ hemodialysis patients
▪ medical staff who come into contact with patient blood
▪ persons born in countries with high HBV seroprevalence
▪ persons who have had a blood transfusion

▶ Table 1 Interpretation of hepatitis B serology test results [1].
Serology

Findings

Interpretation

HBsAg

negative

At risk of HBV infection

anti-HB

negative

anti-HBs

negative

HBsAg

negative

anti-HBc

positive

anti-HBs

positive

HBsAg

negative

anti-HBc

negative

anti-HBs (> 100 IU/L)

positive

HBsAg

positive

anti-HBc

positive

IgM anti-HBc

positive

anti-HBs

negative

HBsAg

positive

anti-HBc

positive

IgM anti-HBc

negative

AG G RECO M M E N DAT I O N

anti-HBs

negative

If a patient has no risk factors, an HBs antigen (HBsAg) test
should be carried out from the 32nd week of gestation (GW).

HBsAg

negative

anti-HBc

positive

anti-HBs

negative

Since 1994, the German Maternity Guidelines (Mutterschaftsrichtlinien) have also included regulations on routine screening for HBV
infection during pregnancy using an HBsAg test and have suggested that testing for HBs antigen should be done in the third trimester (Mutterschaftsrichtlinien 1994; G‑BA).
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Immune due to infection

Immune following vaccination against hepatitis B

Acutely infectious

Chronic infection

Unclear, possible
variants:
1. previous infection
from which the patient has recovered
2. false-positive antiHBc (risk of infection)
3. chronic infection
4. recovery period
following acute
infection
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AG G RECO M M E N DAT I O N

In pregnant women infected with hepatitis B, the HBV viral
load (HBV DNA) should be determined in the 3rd trimester
of pregnancy (> 24 + 0 week of gestation).

An elective caesarean section be may considered in cases with
a high viral load who did not have antiviral drug treatment to reduce the risk of intrauterine fetal infection.

AG G ST AT E M E N T

As drug therapy may be necessary during pregnancy for women
infected with hepatitis B, the HBV viral load (HBV DNA) should be
determined in the 3rd trimester of pregnancy (> 24 + 0 week of
gestation). The comparability of laboratory values and the inconsistencies in reporting the results of quantitative tests are wellknown problems. In addition to the standard way of reporting results (IU/ml) proposed by the WHO, findings may also be reported
as copies/ml. A simple non-test-dependent conversion of the results using a uniform conversion factor is not possible. The laboratory responsible for evaluating the test should be able to provide
the respective conversion if required.

Maternal hepatitis B infection
and other diagnostic measures

Tenofovir is recommended as the first-line antiviral therapy
to treat pregnant women with hepatitis B infection (high viral
load, fulminant and acute disease).

The administration of tenofovir by a hepatologist is recommended as the first-line therapy to treat pregnant women with
hepatitis B infection, high viral load and/or fulminant and acute
disease. Tenofovir can suppress the virus below the limits of detection and is associated with low development of resistance [4].
Treatment with tenofovir started at 24–32 weeks of gestation and
continued up until 4 weeks post partum resulted in a significant
reduction of mother-to-child transmission of hepatitis B virus by
80 % [5].

Planning the birth
AG G RECO M M E N DAT I O N
If there is a suspicion of chromosomal abnormality, an in-

vasive diagnostic investigation (chorionic villus sampling or
amniocentesis) can be carried out in pregnant women with
hepatitis B infection, but only after careful consideration of
all factors involved.
It is important to inform the patient that the risk of maternalfetal transmission increases in cases with high viral load.

There is a 50 % risk of intrauterine infection with amniocentesis,
while the risk without amniocentesis is about 4 % (OR 21.3;
p = 0.06). Because of the limited evidence, an invasive diagnostic
procedure (chorionic villus sampling or amniocentesis) can be offered to pregnant women infected with hepatitis B if there are
medical indications for the procedure. The risk of maternal-fetal
transmission increases in cases with high viral load (> 7 log 10 IU/
ml) [2].

Drug therapy

AG G RECO M M E N DAT I O N

Maternal antiviral therapy may be considered for pregnant
women with hepatitis B and high viral load to reduce the risk
of intrauterine fetal infection.

Maternal antiviral therapy may be considered for pregnant
women with hepatitis B and high viral load > 6–8 log 10 copies/
ml to reduce the risk of intrauterine fetal infection. The viral load
at delivery is 3 % with maternal drug treatment and 18 % without
treatment [3].
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AG G ST AT E M E N T

Maternal hepatitis B infection is not an indication for routine
caesarean section.

Caesarean section to reduce vertical transmission in cases with
maternal hepatitis B infection is not evidence-based and should
therefore not be routinely carried out [6].

Peripartum management

AG G RECO M M E N DAT I O N

Invasive procedures during the birth should be avoided where
possible.

The main causes of peripartum infection of the neonate with hepatitis B are contact with infectious vaginal blood and secretions
and invasive procedures during delivery (placement of a fetal
scalp electrode, fetal blood analysis, episiotomy, and surgical vaginal delivery) [1]. Invasive procedures during delivery should therefore be avoided where possible.

Postpartum management

AG G RECO M M E N DAT I O N

Active and passive HBV vaccination of the neonate should
be carried out up to 12 hours post partum if the mother is
HBsAg-positive or if her HBsAg status is unknown.

Kühnert M et al. Recommendations of the …
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The perinatal rate of transmission has significantly decreased in
the last 20 years [7]. Active and passive postnatal HBV vaccination
up to 12 hours post partum has contributed significantly to this
reduction in transmission rates: the rate of chronic HBV infections
has decreased from 10 % to 1 % within the space of 10 years [8].
Moreover, the number of pediatric hepatocellular carcinomas decreased from 0.7 to 0.36 per 100 000 [4, 9].

▪ women who received clotting factors manufactured prior to
1987
▪ women who received blood products whose donors later
tested positive for HCV
▪ women who have spent time in prison
▪ women with sexually transmissible diseases including HIV
▪ women with unexplained chronic liver disease (including persistently elevated ALT)

AG G RECO M M E N DAT I O N

Children who were born to mothers infected with hepatitis B
virus and who were actively and passively vaccinated can be
breastfed.

There is no difference in infection rates between breastfed and
formula-fed vaccinated infants of mothers with HBV infection
[10].

Recommendations for Maternal Hepatitis C
Infection in Pregnancy

AG G RECO M M E N DAT I O N

Pregnant women with risk factors for hepatitis C virus infection should be tested for anti-HCV antibodies. If the test is
negative, it should be repeated again at a later stage in cases
with persistent or newly occurring risk factors (e.g., persistent
or new drug use).

AG G RECO M M E N DAT I O N

HCV-positive pregnant women should be tested for sexually
transmissible diseases (HIV, syphilis, gonorrhea, chlamydia,
HBV).

Introduction
Around 8 % of pregnant women are infected with hepatitis C virus
(HCV); 75 % of all of these infections are asymptomatic. Chronic
infections are almost always asymptomatic. Around 15–30 % of
these infected persons will go on to develop cirrhosis within
20 years if they do not receive treatment and 27 % of them will develop hepatocellular carcinoma within 10 years [11, 12]. Comorbidities such as intrahepatic cholestasis (normally 0.2–2.5 %) are
20 times more common in combination with HCV infection [13].
These guidelines aim to provide a condensed overview of the current state of knowledge and the most recent recommendations
on this topic.

Screening

AG G RECO M M E N DAT I O N

Patients with risk factors should be tested for hepatitis C virus
infection, irrespective of the gestational age of their fetus.

Women with the following risk factors should undergo prenatal
screening for hepatitis C virus (HCV) [14]:
▪ women who have injected illegal drugs (even if it happened
only once)
▪ users of intranasal illegal drugs
▪ women who require long-term hemodialysis
▪ women who have undergone percutaneous/parenteral procedures in dubious conditions (tattoos in non-licensed facilities
or medical procedures in premises not subjected to hygiene inspections)
▪ women who received transfusions or organ transplants prior to
July 1982

Kühnert M et al. Recommendations of the …

HCV-positive women who are also infected with other sexually
transmissible infections have a higher HCV RNA titer and a 2times higher risk of vertical transmission [15]. The HCV transmission rate of children born to mothers who take intravenous drugs
is also higher.

Diagnostic procedure

AG G ST AT E M E N T

The diagnosis of hepatitis C virus infection is based on
detection of anti-HCV antibodies and HCV RNA.

The diagnosis of hepatitis C virus infection is based on detection
of anti-HCV antibodies (which develop 2–6 months after exposure
to disease and persist for the rest of the patientʼs life) and HCV
RNA (= viremia, active infection 1–3 months after exposure) [12,
16]. ▶ Table 2 provides a useful overview on how to interpret hepatitis C serological test results based on the recommendations of
the CDC [14].

Maternal hepatitis C infection
and other diagnostic procedures

AG G RECO M M E N DAT I O N

Amniocentesis can be carried out in selected cases if an invasive prenatal diagnostic procedure is necessary. Chorionic
villus sampling should not be carried out.

Geburtsh Frauenheilk 2021; 81: 390–397 | © 2021. The author(s).
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▶ Table 2 Interpretation of hepatitis C serological test results.
HCV RNA/antigen

HCV antibodies
(IgG + IgM)

Infection status

negative

negative

risk of infection

positive

negative

acute infection

positive

dubious

acute infection

positive

positive

acute or chronic
infection

negative (with
a sensitivity
of 10–25 IE/ml)

positive

healed (spontaneously or at least six
months after the
end of treatment)

The risk of vertical transmission after amniocentesis is low, but
there are no valid data on transmission following chorionic villus
sampling [17]. Amniocentesis can therefore be carried out if an
invasive prenatal diagnostic procedure is necessary, while chorionic villus sampling should not be carried out.

Hepatitis A infection can exacerbate the liver damage occurring
with HCV infection [11]. Vaccination against hepatitis A and hepatitis B virus is therefore generally recommended because of the
increased risk that these infections may take a serious course in
women infected with HCV; the vaccinations against hepatitis A
and B viruses consist of inactivated vaccines [1, 18].

Planning the birth

AG G ST AT E M E N T

Maternal hepatitis C infection is not an indication for routine
caesarean section.

AG G RECO M M E N DAT I O N

Placement of a fetal scalp electrode for internal fetal
monitoring and fetal blood analysis should be avoided in
HCV-positive patients. Rupture of membranes must not
be managed expectantly.

Drug therapy

AG G ST AT E M E N T

Antiviral HCV therapy is contraindicated during pregnancy.

AG G RECO M M E N DAT I O N
DAA (= direct-acting antiviral) regimens should only be ad-

ministered in the context of clinical trials or only post partum
(no testing during pregnancy).

The aim of treatment is to achieve SVR (= sustained virological response). HCV RNA will only be negative 12–24 weeks after completing therapy. If SVR is achieved, then the HCV infection is
cured. Fibrosis in cases with cirrhosis decreases and there are fewer complications such as liver failure, HCC or portal hypertension
[18].
There are no data on the impact of a DAA regimen during
pregnancy [19].
Interferon regimens are no longer recommended. DAA regimens achieve SVR rates of > 90 % and are tolerated better, and
treatment times are shorter [20].

AG G RECO M M E N DAT I O N

HCV-positive pregnant women with a combination of
risk factors should be vaccinated against hepatitis B virus
(passively and actively) and hepatitis A virus, even during
pregnancy.
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Vertical transmission occurs in 30–50 % of cases up until week
39 + 0 of gestation; the rest occurs afterwards or during delivery
[21].
During the birth, there is a higher risk of transmission from
contact with maternal blood if fetal blood analysis is carried out
or a scalp electrode is placed on the fetus [1]. Similarly, prolonged
rupture of membranes in HCV-positive women is significantly associated with an increased risk of HCV transmission [22]. Expectant management of early rupture of membranes should therefore
be avoided [20, 23].
The risk of vertical transmission increases with HIV co-infection
(6 vs. 11 %) [15]. Moreover, a high viral load is correlated with a
higher risk of transmission [22 – 27].
Data on the benefit of caesarean section to reduce vertical
transmission compared to vaginal birth in women with hepatitis
C infection are lacking [28]. Caesarean section for hepatitis C infection is therefore not recommended.

Postpartum management

AG G RECO M M E N DAT I O N

HCV-positive patients should be encouraged to breastfeed
their infant.

Breastfeeding infants born to HCV-infected mothers does not increase maternal-fetal transmission rates. There is an increased risk
of infection when women have HCV/HIV co-infection, have bleeding or traumatised nipples or consume illegal drugs [12, 20].
Anti-HCV antibodies can pass from the mother to the fetus
through the placenta during pregnancy. Evidence of anti-HCV
antibodies in neonatal blood shortly after birth is therefore not
an indication of neonatal infection. The infants are considered

Kühnert M et al. Recommendations of the …
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HCV-positive if two tests carried out after the first month of life or
later are HCV RNA positive or if anti-HCV antibodies are detected
24 months after the birth [22].

Recommendations for Maternal Hepatitis D
Infection in Pregnancy

This also applies to therapeutic monitoring: monitoring based
on quantification of HDV RNA should be done before and during
treatment of HDV infection with interferon alpha.
HDV RNA persists for at least 6 months in cases with chronic
HDV infection [35].

Maternal hepatitis delta infection
and other diagnostic procedures

Introduction
HDV (hepatitis D virus) is a natural satellite virus of HBV (hepatitis
B virus). Transmission is parenteral, and the release and infectiousness of HDV depends on the presence of HBV infection. HDV infection always hinges on HBV infection, i.e., it only occurs in
HBsAg-positive patients. There are 2 forms of HDV infection:
simultaneous infection with HBV and HDV, and HDV superinfection of carriers of HBV. Both forms can be acute or chronic [29].
In western Europe, co-infection with HDV is found in 5–12 % of
patients with chronic hepatitis B infection [29, 30].

AG G ST AT E M E N T

There are no data on the benefits of invasive prenatal diagnostic procedures (amniocentesis, chorionic villus sampling).

There are no evidence-based data on the risk of transmission from
invasive prenatal diagnostic procedures carried out in mothers
with HDV infection.

Drug therapy

Screening
AG G ST AT E M E N T
AG G RECO M M E N DAT I O N
Hepatitis D virus superinfection must be excluded in all pa-

tients with hepatitis B (irrespective of whether they are newly
diagnosed or were not tested for HDV despite being known
to have hepatitis B infection or are experiencing exacerbation
of chronic hepatitis B infection).

Diagnostic procedures to check for HDV superinfection are mandatory for all patients with HBV infection, as the lethality of HDV
infection is 10-times higher than that of HBV infection by itself
[29].

There are no data on HDV therapy in pregnancy.

While various data on hepatitis C infection and possible therapies
during pregnancy are available, there are no data on HDV therapy
in pregnancy.
Vaccination against hepatitis A and B viruses is generally recommended in cases with acute hepatitis because of the increased
risk for a severe course of infection to prevent exacerbation of liver damage [1, 18].

Planning the birth

Diagnostic procedure
AG G ST AT E M E N T
AG G ST AT E M E N T
Using IgM antibodies to differentiate between acute and

chronic infection will not provide specific findings. This also
applies when attempting to differentiate between persistent
and healed hepatitis D, which is why confirmation based on
HDV RNA is better.

Evidence of anti-HDV antibodies is obtained by immunoassay,
while evidence of its infectiousness (= viral evidence) is based on
HDV RNA obtained using RT‑PCR [31]. PCR detection can be difficult due to the high variability of the virus. Special laboratories can
provide quantitative evidence [32 – 34].
Using IgM antibodies to differentiate between acute and
chronic infection does not provide very specific findings [35]; it is
similarly difficult to differentiate between persistent and healed
hepatitis D; confirmation based on HDV RNA is better for this.

Kühnert M et al. Recommendations of the …

Maternal infection with hepatitis D is not an indication
for routine caesarean section.

AG G RECO M M E N DAT I O N

Internal fetal monitoring, prolonged rupture of membranes
and episiotomy should be avoided during birth in HDVpositive patients, and expectant management of rupture
of membranes should similarly be avoided (same approach
as for HCV infection because no data are available for HDV).

Maternal infection with hepatitis D virus is not an indication for
routine caesarean section. Because of the potential risk of transmission to the neonate, internal fetal monitoring, prolonged rupture of membranes and episiotomy during the birth should be
avoided in HDV-positive mothers. Similarly, expectant manage-

Geburtsh Frauenheilk 2021; 81: 390–397 | © 2021. The author(s).
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ment of early rupture of membranes should also be avoided (cf.
the approach used for HCV infection) [1, 22].

[7]

Mast EE, Weinbaum CM, Fiore AE et al.; Advisory Committee on Immunization Practices (ACIP) Centers for Disease Control and Prevention
(CDC). A comprehensive immunization strategy to eliminate transmission of hepatitis B virus infection in the United States: recommendations
of the Advisory Committee on Immunization Practices (ACIP) Part II: immunization of adults. MMWR Recomm Rep 2006; 55: 1–33; quiz CE1–
CE4

[8]

Chen HL, Chang MH, Ni YH et al. Seroepidemiology of hepatitis B virus
infection in children: Ten years of mass vaccination in Taiwan. JAMA
1996; 276: 906–908

[9]

Robert Koch-Institut. Impfempfehlungen der Ständigen Impfkommission (Stiko), Stand 2019/20. Epidemiol Bull 2019; 34: 313–352

Peripartum management

AG G ST AT E M E N T

Maternal-fetal transmission is theoretically possible.
However, there are no data available on this.

Postpartum management

[10] Hill JB, Sheffield JS, Kim MJ et al. Risk of hepatitis B transmission in breastfed infants of chronic hepatitis B carriers. Obstet Gynecol 2002; 99:
1049–1052
[11] American College of Obstetricians and Gynecologists. ACOG Practice
Bulletin No. 86: Viral hepatitis in pregnancy. Obstet Gynecol 2007; 110:
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AG G ST AT E M E N T

There are no data on the transmission of HDV during
breastfeeding.
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AG G ST AT E M E N T

Hepatitis D infection can be prevented by postnatal
vaccination of the neonate against hepatitis B virus.

There are no evidence-based data on the transmission of HDV
during breastfeeding. HDV infection can be prevented by postnatal vaccination of the neonate against HBV. HBV vaccination is
therefore the best form of protection, and the risk of HBV or HDV
infection during breastfeeding is negligible [12, 29, 36].
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