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Chapter 7
Viral Hepatitis

Douglas J. Pryce

 Viral Hepatitis A, B, C, D, and E in Refugees (Screening 
and Clinical Considerations)

Where you were born and where you have lived determine most of a refugee’s viral 
hepatitis risk.

 Introduction

Viral hepatitis disproportionately affects refugees, asylees, and immigrants from 
resource-poor regions. Five main viruses (hepatitis A, B, C, D, and E) that infect the 
human liver cause liver diseases that are endemic to many parts of the world (see 
Table 7.1). All of the viral hepatitides have an acute phase that lasts several months 
with similar symptoms when present (see Table 7.2). Many times, acute hepatitis A, 
B, and E in children and hepatitis C in adults are very mild or have no symptoms.

Hepatitis A virus is the most widespread and common hepatitis infection. It 
causes an acute infection that is self-limited and is highly endemic in underdevel-
oped regions of the world.

Hepatitis B virus has infected an estimated 30% of the world mostly through 
perinatal transmission and close household contacts of children under age 5. 
Hepatitis B at birth and in young children <5 years old is seen as self by the early 
immune system (immune tolerance) leading to chronic hepatitis defined as hepatitis 
B surface antigen (HBsAg) positive for 6 months or greater. Hepatitis B can persist 
as a chronic infection, which can be lifelong and is one of the most common chronic 
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Table 7.2 Signs and 
symptoms of acute hepatitis 
infection from all types of 
viral hepatitis

Fever
Fatigue
Decreased appetite
Nausea and emesis
Abdominal pain
Gray-colored stools
Dark-colored urine
Arthralgia
Jaundice
Abnormal lab tests (elevated liver transaminases and bilirubin)

infections with a worldwide prevalence of 3.5% [1]. There is an associated 15–40% 
risk of developing end-stage liver disease from cirrhosis and/or hepatocellular car-
cinoma (HCC) [2–5].

Acute hepatitis C infections are caused by infected blood products, medical pro-
cedures, self-inflicted injections, and 75–85% become chronic hepatitis C (CHC) 
which is endemic in both developed and underdeveloped regions, disproportionately 
affecting those areas with infected blood products and unsafe medical procedures.

Hepatitis D is an incomplete viral particle that requires hepatitis B to replicate 
and is known to worsen the liver damage and limit effective treatment options for 
hepatitis B. Hepatitis E virus causes mostly acute self- limited infections (except in 
pregnant women, immunocompromised, and those with chronic liver disease) and 
is associated with sporadic epidemics after flooding in areas with lack of water 
purity and untreated sewage, especially in crowded settings like those encountered 
by refugees.

 Worldwide Transmission and Prevention

Initiatives to prevent and control the widespread and massive amount of hepatitis 
infections worldwide are led by the World Health Organization (WHO). Significant 
improvements have been achieved with the very safe and effective hepatitis B vac-
cine focused on vaccination at birth and in early childhood through the Expanded 
Vaccination Program.

The new infection rate of hepatitis B reduced from 4.7% in the pre-vaccination 
era to 0.8% in 2017. However, Africa’s new infection rate is still at 3% [6].

Widespread challenges will need to be addressed in order to achieve the stated 
WHO goal by 2030 for worldwide reduction of new hepatitis B infections by 90% 
and mortality by 65%. In 2019, the WHO reported 124 countries have national 
hepatitis plans in place and only 58% include domestic funding [6].

Effective antiviral medications to control and prevent liver damage from hepati-
tis B and curative treatment for hepatitis C are now available, and low-cost versions 
are available according to the WHO. Hepatitis C treatment is increasing worldwide 
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from 1.7 million in 2015 to 5 million in 2017 with the increased use of highly effec-
tive (cure rates of 95%), well-tolerated direct-acting antiviral medications [1].

Major challenging features of the viral hepatitides include:

 1. Chronic hepatitis B (CHB) and CHC are usually silent conditions until late-stage 
complications develop. Most people do not know they are infected (only 9% or 
22 million are diagnosed with hepatitis B, and 20% or 14 million are diagnosed 
with hepatitis C); therefore, many are at ongoing risk for spreading infection and 
will miss the opportunity to get treatment that may help avoid developing end- 
stage liver conditions [1].

 2. In order to reduce hepatitis A and hepatitis E, more municipal resources and 
efforts toward water purity and sewage control will be required as well as imple-
mentation of hepatitis A vaccination and development of a hepatitis E vaccina-
tion (a licensed vaccine for hepatitis E genotype 3 is available in China).

 3. Persons who inject drugs (PWID) continue to be at risk for spreading hepatitis B, 
C, and D; safe injection practices and addiction services are not adequate. 
Hepatitis C infects an estimated 71 million of which 5.6 million (8%) continue 
to inject drugs [6].

 4. Hepatitis D has a much lower prevalence than hepatitis B or C, and hepatitis D 
data is limited by lack of testing and reporting by some countries. Its spread is 
controlled by vaccination preventing hepatitis B which is essential for the hepa-
titis D replication.

 Hepatitis Screening and Follow-Up in US Refugees

Newly arrived US refugees are recommended to complete a Domestic Medical 
Examination with specific guidelines outlined by the Centers for Disease Control 
and Prevention (CDC):

 1. Screening for hepatitis B in all refugees.
 2. Screening for hepatitis C in all of those with risk factors or are adults born during 

1945–1965 and adults that were born or lived in areas with higher hepatitis C 
prevalence >2%.

 3. Vaccination for hepatitis A for children and hepatitis B vaccination for all sus-
ceptible children and adults.

 4. Referral of all chronically infected with hepatitis B or C.
 5. Asymptomatic testing for hepatitis A and E is not needed due to the self-limiting 

course with no significant chronic phase, in which exposure and symptoms most 
times resolve prior to arrival.

 6. Hepatitis D screening is not indicated and clinical testing can be considered in 
those of concern upon referral for hepatitis B [7].

Hepatitis B screening and vaccination may start overseas. The CDC Vaccination 
Program for US-Bound Refugees is a voluntary program that screens refugees prior 
to arriving in the USA for HBsAg and attempts to provide at least the first two doses 
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of the hepatitis B vaccination. Clinicians preforming the Domestic Health Screening 
in the USA for refugees will need to review Department of State screening forms 
(DS 3025 and 3026) forwarded electronically to state health departments and other 
designated clinics. The CDC overseas vaccination program is voluntary; not all 
refugees will have been screened [8, 9]. Asylum seekers and other similar immi-
grants would start health screening in the USA.  Other vaccination records from 
abroad, if administered at the appropriate time, are acceptable proof of 
vaccination.

Challenges for the long-term follow-up care for refugees, immigrants, and asy-
lum seekers are:

 1. A substantial percentage of those previously admitted to the USA have moved in 
and out of various health systems, have been lost to follow up, and have no lon-
ger recall their hepatitis B or C status, even those initially diagnosed with chronic 
hepatitis. Since most chronic hepatitis is silent until end-stage disease is present, 
the risk for spreading hepatitis B and C continues, and opportunities are missed 
for surveillance, counseling, and treatment even when receiving health care in 
the USA.

 2. Foreign-born travel internationally more often than American-born; thus, a trav-
eler’s hepatitis A and B status needs to be known and reviewed to provide vac-
cination and counseling before returning to endemic areas. Electronic medical 
record systems can identify patients from hepatitis B endemic areas based on the 
country of birth or patients in the birth cohort for hepatitis C born during 
1945–1965 and determine if appropriate serology tests are needed and alert the 
treating provider [10, 11].

 Hepatitis B

Chronic hepatitis B (CHB) infection is one of the most common chronic infections 
worldwide and is a high concern for newly arrived refugees due to high prevalence 
of refugees that are HBV carriers, the long-term health risks, and risk of transmis-
sion to household and sexual contacts. Clinicians should be aware of the hepatitis B 
endemic regions and assess for appropriate testing when caring for patients born or 
that have lived in those regions (see Fig. 7.1).

 Epidemiology

The World Health Organization (WHO) in 2015 estimated the burden worldwide as 
3.5% of the world population (257 million people) living with chronic infection, 
defined as hepatitis B surface antigen (HBsAg) positive for more than 6 months [1]. 
In 2015, the WHO estimated 887,220 persons died from HBV infection (337,454 
due to HCC, 462,690 from cirrhosis, and 87,076 from acute hepatitis) [12, 13]. 
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Fig. 7.1 Geographic distribution of chronic hepatitis B virus infection. (Source. Viral Hepatitis B 
in the World. World Health organization. https://www.who.int/hepatitis/news-events/global-hepa-
titis-report2017-infographic/en/)

Most refugees are from countries and regions with intermediate (>2%) or highly 
endemic (≥8 %) prevalence of CHB infection. In highly endemic regions, most new 
infections are in infants and young children due to perinatal and household expo-
sure. Lifetime risk of exposure to hepatitis B is about 20 to 60% in intermediate 
endemic and 60% in highly endemic regions with at least 2% to about 8% develop-
ing chronic infection. CHB is mostly asymptomatic until complications occur. The 
US population has about 1.3–2.2 million infected with CHB, and the overall preva-
lence of CHB infection is less than 1%, but foreign-born account for about 47–70% 
of those infected [16]. Antiviral treatment for hepatitis B is available and indicated 
for those with progressive chronic infection to reduce or postpone the development 
of end-stage liver disease. Despite the known need for clinical evaluation and moni-
toring for CHB, in 2010, the Institute of Medicine report highlighted that 65% of all 
persons with CHB in the USA are undiagnosed and only half of those diagnosed 
receive appropriate care [17, 18].

Perinatal transmission of CHB is as high as 90% in the highly endemic areas. 
Good measures are available to prevent transmission of HBV at delivery that dra-
matically reduce the new CHB infection rate of infants to HBV-infected mothers, 
but still in the USA, about 1000 babies are born yearly infected with HBV due to 
lack of pregnancy screening for mothers with CHB [19]. Treatment of newborns 
born to HBsAg-positive mothers with the hepatitis B immune globulin within 
12 hours of birth and the three-dose hepatitis B vaccination series are both highly 
effective at breaking the chain of perinatal transmission.

D. J. Pryce
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The US data on the prevalence of HBsAg in newly arrived refugees between 
2006 and 2008 demonstrated 2.8% overall prevalence, ranging 0.6–15.5%, with 
95% confidence range of 2.6–3.0%. The highest prevalence was among refugees 
from Eritrea (15.5%), Liberia (12.2%), Myanmar (12.4%), Ethiopia (9.1%), Somalia 
(8.3%), and Malaysia (8.8%). Six other countries (Iran, Iraq, Laos, Russia, Thailand, 
and Vietnam) were noted to have substantially decreased rates when compared with 
1991 prevalence data [14]. Arriving refugee populations in the USA from 2011 to 
2015 have a reported average prevalence of HBV infection 5.7% with variations 
depending on the specific population. Overall 42% were nonimmune and still sus-
ceptible to exposure [15].

It is important to realize that refugees in the USA live their life and marry in their 
respective ethnic communities, which have high prevalence rates of CHB. Ensuring 
serology testing of all refugees for chronic hepatitis B infection and identifying 
those that lack protective immunity against hepatitis B will yield high-value health 
information to protect refuges from infection transmission, disease progression, and 
applying hepatitis B vaccination series.

 Clinical Course

Hepatitis B is asymptomatic in infants and infection with the virus seen as self 
(immunotolerant phase) by the early immune system. After several decades of life, 
the adult immune system starts to react to the infection, causing liver inflammation 
and damage during the immunoreactive phase. Unvaccinated adults that are infected 
acutely with HBV will display acute hepatitis symptoms (Table 7.2) similar to acute 
hepatitis from other causes for up to 6 months, and almost all will become immune 
with less than 5% (who are usually immunocompromised) that will develop CHB.

 Screening and Vaccination Guidelines

 Refugee Hepatitis B Screening National Guidelines [7]

Test Hepatitis B surface antigen (HBsAg), hepatitis B surface antibody (anti-HBs), 
and hepatitis B core antibody (anti-HBc) in all children and adults (for interpreta-
tion, see Tables 7.3 and 7.4).

Vaccinate Previously unvaccinated and susceptible children 0–18 years of age and 
susceptible adults.

Refer All persons with chronic HBV infection for additional ongoing medical 
evaluation and counseling.
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Table 7.3 Interpretation of hepatitis B serologic screening tests [7]

HBsAg, anti-HBc, 
and anti-HBs
All are negative

Susceptible to hepatitis B, recommend HBV vaccination series

HBsAg
Positive
False Positive
Negative
False Negative

Infection, acute or chronic (CHB if positive for more than 6 months)
Antigen from recent (<1 month) hepatitis B vaccination
Not infected
Undetectable early acute infection

Total anti-HBc
Positive

Becomes positive in acute and CHB infection, remains positive in recovery 
and positive for life in both those who become naturally immune or have 
CHB or received previous vaccination from older inactivated/killed HBV 
vaccine used between 1981 and 1990

IgM anti-HBc
Positive
Negative

Acute HBV infection
CHB or never infected or recovered from infection or immune status post 
recovery

Anti-HBs 
Positive

Protective antibody-Indicates immunity from either recombinant or the 
older inactivated vaccinations or immunity from natural infection

Table 7.4 Special considerations for serology results [7]

Total anti-HBc is the only detectable serologic marker (no HBsAg or anti-HBs)
May be due to:

1. Resolving acute infection in the window period of acute hepatitis B (this can be confirmed by 
testing for IgM anti-HBc).
2. Resolved HBV infection. Anti-HBs levels have waned over many years. A person from a high 
endemic area for hepatitis B with lone anti-HBc is considered immune (does not need 
vaccination).

3. CHB with undetectable circulating HBsAg titer that has waned to below the cutoff level. This 
is most likely for populations with a high prevalence of HBV infection or CHB coinfection with 
HIV or HCV.
4. False positive is seen mostly in low-prevalence populations with no risk factors for 
HBV. These individuals are still considered susceptible to HBV (offer HBV vaccination series).
Further evaluation for examples 2, 3, and 4: Testing a HBV DNA viral load would identify those 
infected with hepatitis B infection that need to be counseled and followed medically.
HBsAg and anti-HBs are both positive
The antibodies are unable to neutralize the circulating virus. These individuals are HBV- 
infected carriers.

 Additional Hepatitis B Refugee Screening Considerations [7]

 1. Test children born in the USA, not vaccinated at birth, for HBsAg, if parents are 
from high HBV endemic regions ≥8%.

 2. Any refugee with potential exposure to HBV within the last 60 days of hepatitis 
B testing should have repeat testing in 3–6 months.

 3. Testing for hepatitis B should be done regardless of prior hepatitis B vaccination. 
CHB infection is mostly silent, and hepatitis B vaccination would not be protec-
tive if they are already infected prior to vaccination.
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Table 7.5 Risk factors or conditions that should be tested for HBV infection

All children, adolescents, and adult refugees that have lived in or were born in countries with a 
rate of CHB infection ≥2%
US-born persons not vaccinated as an infant whose parents were born in regions with high-HBV 
prevalence ≥8%
Males who had sex with males
History of injection drug use
HIV infection
Persons seeking evaluation or treatment for a sexually transmitted disease
Household contacts or a mother with history of hepatitis B infection
Subpopulations with known prevalence rates ≥2% (indigenous populations or ethnic minorities)
End-stage renal disease and hemodialysis patients
Chronic liver disease, including HCV
Incarceration history
Received whole blood products or blood components before migration
Elevated liver enzymes of unknown etiology
Medical conditions that require immunosuppressive therapy
Travelers to countries with intermediate to high prevalence of HBV infection
Pregnant women

 4. Testing for HBsAg should not be done within 1 month of vaccination; it may 
lead to a false-positive result.

 5. Screen all pregnant women and any individual that may develop high-risk condi-
tions and hepatitis symptoms or acquire HBV infection risk factors (see Table 7.5).

 Preventive Hepatitis B Vaccination for Refugees [20]

 1. Timing: The first vaccination of the series may be done at the time of HBsAg 
testing. It will not be harmful in HBsAg-positive cases. There are several single- 
antigen hepatitis B vaccines licensed in the USA including two-dose series and 
the traditional three-dose series. Combination hepatitis vaccination series are 
three or four doses.

 2. Overseas testing and vaccination: The Overseas Vaccination Program for US- 
Bound Refugees offers voluntary testing of HBsAg and the first two hepatitis B 
vaccinations at participating sites for the US-bound refugees. HBsAg-positive 
people receive counseling, and their household contacts are offered the entire 
three-dose HBV vaccine series if they are present long enough to receive it 
before departure.

Overseas medical records document the refugee’s vaccinations on the Form 
DS-3025 (Vaccination Documentation Worksheet) and the HBsAg result in the 
Form DS-3026 Medical History Remarks Section. These records are available to 
state health departments and other designated clinics through the CDC Electronic 
Disease Notification (EDN) system [8, 9].
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New arrivals with a negative overseas HBsAg test that have started HBV 
vaccinations can forgo further testing for anti-HBs and anti-HBc and com-
plete the remaining HBV vaccinations. Refugee arrivals that are HBsAg neg-
ative and no HBV vaccine has been initiated can be offered serologic testing 
and HBV vaccination series if indicated or just receive the HBV vaccina-
tion series.

 3. Prior vaccination: Immunizations administered outside the USA are accepted if 
they come with written documentation. Acceptable written vaccination informa-
tion (date, type of vaccination, and the location or name of clinic) and adminis-
tration intervals at the appropriate age can be accepted as valid, if the schedule 
was similar to the standard US recommendations (inappropriate age at the time 
of the previous vaccine is unacceptable).

 4. Vaccination series: If one or two doses of the hepatitis B vaccine series were 
given abroad and properly documented, the series should be completed without 
restarting, following an acceptable US schedule. The minimum intervals are 
4 weeks between first and second doses and another 8 weeks between second 
and third doses.

A positive anti-HBs test after one documented dose of the hepatitis vaccine is 
not considered protective, and the three-dose series should be completed.

 5. Immune response: Severe malnutrition at the time of the vaccination could 
impair immune response to some vaccines. Consider revaccination after nutri-
tional reconstitution or assessing for immunity by serology.

 6. Travel post-arrival: Established refugees frequently will be returning to endemic 
areas to visit friends and relatives (VFRs). Hepatitis B serology should be 
reviewed and susceptible patients vaccinated [21].

 7. Negative anti-HBs serology despite history of complete hepatitis B vaccination 
series: Repeat the series one time. Those who have received a hepatitis B 
 vaccination series twice have a low risk of acquired infection; thus, in an immu-
nocompetent host, no follow-up testing or vaccination is required.

 Preventive Counseling

Identification of those infected with hepatitis B will lead to increased awareness and 
the opportunity for counseling to protect health and prevent spreading infection by:

 1. Recommending careful hygiene (use barrier protection; do not share razors, 
toothbrushes, injection equipment, glucose testing equipment; cover cuts and 
scratches; clean blood spills with bleach; do not donate body fluids).

 2. Assessment of hepatitis B status (susceptible, immune, or infected) for all house-
hold members and sexual contacts. Vaccinate susceptible household members 
and contacts.

 3. Avoid alcohol (many are unaware of the risk) and optimize weight, lipids, and 
blood sugar to prevent metabolic syndrome and fatty liver [22].
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 Management/Referral

For those infected with HBV (HBsAg positive):

 1. Assess hepatitis A serology for immunity or need to protect by vaccination.
 2. Rule out coinfection with HCV and HIV.
 3. Refer to gastroenterology or a liver specialist to assess for chronic liver disease, 

periodic monitoring for liver cancer, and consideration of antiviral therapy which 
cannot cure HBV but can reduce liver inflammation, disease progression, and 
HCC risk for those with active HBV liver disease.

 Hepatitis D Coinfection or Superinfection with Hepatitis B

Hepatitis D virus (HDV) is an incomplete virus that requires HBV infection to rep-
licate and infect humans. HDV infection is estimated to occur in about 15–20 mil-
lion people (5% of the 257 million CHB-infected people are coinfected) [1, 23]. Not 
all countries test or report HDV infection rates; thus, information is not complete.

 Epidemiology

The WHO reports hepatitis D is more common in Africa (Central and West Africa), 
Asia (Central and Northern Asia, Vietnam, Mongolia, Pakistan, Japan, and Chinese 
Taipei), Pacific Islands (Kiribati, Nauru), Middle East (all countries), Eastern Europe 
(Eastern Mediterranean regions, Turkey), South America (Amazonian basin), and 
Greenland [23]. HDV infection is decreasing in areas of the world where CHB prev-
alence rates are decreasing due to expansion of global childhood vaccination [23].

Refugees with elevated prevalence rates of hepatitis B infection are susceptible 
to HDV, but specific refugee prevalence data is rare.

Low prevalence has been reported in past surveys of HBV-infected Albanian 
refugees (one case was detected from 91 HBsAg positive) and Southeast Asian refu-
gees (no HDV detected) [24, 25].

Transmission risks are the same as HBV (percutaneously, close contacts, sexu-
ally, infected blood or blood products; vertical transmission is rare but possible). 
HDV enhances the severity of acute and chronic hepatitis B.

 Clinical Course

Two forms of HDV infection occur in association with hepatitis B virus:

 1. Coinfection is the simultaneous acute hepatic infection of both HBV and HDV 
viruses that is mild and 95% of the time it clears.
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 2. Superinfection is an HDV infection of a person already chronically infected with 
the hepatitis B virus (CHB) that presents as a severe acute hepatitis (Table 7.2) 
and leads to chronic hepatitis D infection in up to 80% of the cases. The rates of 
cirrhosis, fulminant hepatitis, and mortality are much higher than in CHB infec-
tion alone [23, 26].

 Screening

Routine testing is not recommended for HDV in newly arrived refugees.

 Prevention

There is no HDV vaccine. HBV vaccination will protect those not infected with 
hepatitis B from HDV infection but cannot protect the estimated 257 million CHB 
carriers worldwide from HDV infection susceptibility [1]. Preventive measures 
include promotion of worldwide blood product and injection safety and harm reduc-
tion services for PWID.

 Management

HDV infection should be suspected in those infected with hepatitis B that have 
elevated and/or worsening liver function tests. Clinical tests include serologic anti-
bodies (IgM and IgG anti-HDV) and confirmatory serum HDV RNA. Referral to a 
liver specialist is indicated if HDV is suspected or confirmed. Treatment options are 
limited to older interferon-based treatments; newer antiviral antinucleos(t)ides do 
not work well for HDV infection.

Liver transplantation is an option for ESLD and fulminant hepatitis caused by HDV.

 Chronic Hepatitis C

Hepatitis C virus (HCV) infection is a slowly progressive and clinically mild chronic 
liver infection that over 2–3 decades can develop into cirrhosis, and then there is a 
1–5% annual risk of developing hepatocellular carcinoma (HCC) [27, 28]. Most 
with HCV are asymptomatic and may be unaware of their infection until chronic 
liver disease complications develop.

 Epidemiology

The anti-HCV world prevalence was estimated at 2.5% (includes past and current 
infections) in 2015; the WHO estimates 71 million people (1% of the world’s popu-
lation) are chronically infected. HCV is found with the highest rates in areas that 

D. J. Pryce



109

High: 2.9% - 6.7%

High Moderate: 1.3% - 2.9%

Hepatitis C Viremic Prevalence

Low Moderate: 0.8% - 1.3%

Low: 0.6% - 0.8%

Very Low: 0% - 0.6%

MAP 4-5. Prevalence of hepatitis C virus Infection1

Boundary representation is not necessarily authoritative.

1 Disease data source: Gower et al. Global epidemiology and genotype distribution of the hepatitis C virus infection. J Hepatol. 2014 Nov;61 (1 Suppl):S45-57. doi: 10.1016/j.-
jhep.2014.07.027. Epub 2014 Jul 30.

Fig. 7.2 World map of prevalence of hepatitis C virus infection. (Source: Centers for Disease 
Control Health Information for International Travel (Yellow Book chapter 4) 2020. https://wwwnc.
cdc.gov/travel/yellowbook/2020/travel-related-infectious-diseases/hepatitis-c)

have non-sterile and unsafe medical procedures from injections, equipment, or 
blood products (see Fig. 7.2) [1, 29, 30]. In 2015, there was an estimated 1.75 mil-
lion new HCV infections and about 399,000 preventable HCV-related deaths, and 
about 843,000 with HCV were cured [1].

HCV prevalence rates vary between and within countries, and the highest coun-
try rates for HCV antibody seroprevalence (not confirmed infections) are found in 
Egypt (14.7%), Cameroon (13.8%), Burundi and Uzbekistan (11.3%), Mongolia 
(10.7%), and Libya (7.9%) [30, 31]. The high rates in Egypt have been traced to use 
of contaminated needles during a rural campaign to eradicate schistosomiasis in the 
Nile River basin [32]. Newly arriving refugee groups are being assumed to have 
similar HCV prevalence rates similar to the regions and countries that they origi-
nated unless specific data after arrival is available. HCV prevalence rates are below 
0.9–1.2% in North America, Europe, and Australia, which accept many of the relo-
cated refugees from around the world [1].

HCV transmission in developing countries where most refugees originate is 
mainly through non-sterile and unsafe medical procedures from injections, equip-
ment, and blood products. WHO global estimates in 2010 that 5% of health-care- 
related injections remain unsafe (compared with 39% in year 2000) and are still a 
concern in Southeast Asia, in East Africa, and in the Middle East. Global blood dona-
tions are estimated to be screened 97% of the time [1]. In developed countries, cur-
rent transmission is caused by sharing of needles by people who inject drugs (PWID). 
Perinatal transmission of HCV occurs at a rate of 5–6%, and health-care needlestick 
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from an HCV-infected patient has a 1.8% infection rate. Although sexual contact (not 
monogamous) increases risk, it is less efficient and a low rate compared to intrave-
nous drug abuse. HCV is detected in breast milk, but breast- feeding is not associated 
with increased risk [33]. HCV infection in refugees is not a major communicable 
disease threat to the US public health compared with tuberculosis, hepatitis B, or 
syphilis since in the USA, blood supply and most medical procedures and equipment 
are sterile and safe, and most modes of human contact have low infection rates.

 Clinical Course

Hepatitis C infection has an incubation period of 2 weeks to 6 months, and a symp-
tomatic acute hepatitis phase occurs in less than 30% of those infected. The symptoms 
are indistinguishable from other acute hepatitis syndromes (Table 7.2) and last less 
than a month. Chronic HCV infection persists in about 70–85% of those infected, and 
over 2–3 decades of chronic HCV infection, approximately 20% to 40% (depending 
on age) develop cirrhosis with increased risk of HCC [34]. Chronic HCV infection is 
known to progress more often to cirrhosis with moderate alcohol intake, infection at 
older age, coinfection with HIV, or infection with schistosomiasis [35–39].

 Screening Guidelines

Screen for HCV infection in those born during 1945–1965 or those of any age with 
risk factors (Table 7.6) similar to guidelines for the general US population.

The CDC states it is also reasonable to screen all adult and child refugees origi-
nating from or have lived in countries with high moderate (2–5%) or high (≥5%) 
prevalence [7].

Table 7.6 Common risk factors and high-risk conditions for HCV infection

Former and present PWID
Children born to HCV-positive mothers
Household contacts
Refugees that have ever received blood products or clotting factors in developing nations or 
those exposed to potentially unsafe medical (or dental) injections and procedures in developing 
countries
Any refugee group from a low-prevalence country that has a higher detected prevalence rate 
after arrival than their country of origin
Conditions including HBV or HIV infection, hemodialysis patients, or abnormal liver function 
tests
History of tattooing or body piercing or other cultural practices of skin penetration or scarring
Multiple sex partners or those sexually exploited
Being in prison in a source country
Persons seeking evaluation or treatment for sexually transmitted diseases
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Other Countries Hepatitis C Refugee Screening Guidelines Screen for HCV in 
refugees with risk factors or high-risk conditions and who were born or have lived 
in countries with HCV infection prevalence of >3% for Australia, ≥3% for Canada, 
and ≥2% for the United Kingdom.

HCV screening guidelines will continue to evolve with new prevalence data for 
specific groups, regions, and counties as well as improved cost-benefit from treatment 
with new direct-acting antiviral drugs. Prevalence can vary highly in specific groups 
and locations, probably related to the mechanism of a particular exposure and lack of 
complete data in many regions; thus, some resettled refugee groups may have higher 
prevalence than the specific country or region they originated from [40, 41].

Testing for antibody to HCV (anti-HCV) if positive is followed by confirmatory 
testing with HCV polymerase chain reaction (PCR). The HCV PCR test is needed 
regardless of HCV antibody results for patients with immunocompromised condi-
tions, children less than 18 months with HCV-positive mothers (due to passive 
acquired maternal antibodies), and patients with end-stage renal disease (anti-HCV 
may be false negative).

 Prevention

There is no vaccination. Illicit intravenous drug users should be offered treatment 
referrals. Prevention programs should encourage the use of sterile injection equip-
ment and advise against sharing needles. If HCV infected and not immune to hepa-
titis A and/or B, protective vaccinations are indicated.

 Counseling

Infected people should be advised to avoid alcohol use and to not share personal 
items contaminated with infectious blood (toothbrushes, razors, or nail clippers). 
Physicians should discuss limiting drugs that affect the liver. Safe sex practices 
should be endorsed. Although breast-feeding has not been associated with increased 
transmission, it should be avoided with cracked or bleeding nipples. Physicians 
should encourage weight control and healthy diet to reduce risk of fatty liver disease.

 Management/Referral

A liver specialist is needed for those infected by HCV to:

 1. Evaluate for chronic liver disease
 2. Receive consideration for curative treatment with the new direct-acting antiviral 

medications for hepatitis C infection that are safe, have few side effects, and 
have cure rates of >95% with 12 weeks of treatment

 3. Perform lifelong HCC surveillance screening for those with cirrhosis [1]
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 Acute Hepatitis A

Hepatitis A virus (HAV) is the most highly prevalent acute viral hepatitis and is 
endemic in most of the developing world. HAV is shed through feces. The most 
common transmission is the fecal oral route from the contamination of water to the 
food supply. It can also be transmitted through direct contact with an infected person.

 Epidemiology

In HAV highly endemic areas, 90% have been infected by age 10 years. The infec-
tion is mild and self-limited in most children and usually lasts less than 2 months, 
but in about 10% of cases, prolonged or relapsing symptoms can last 6–9 months 
[42]. Symptoms and signs of acute hepatitis (Table  7.2) are more likely with 
increased age (older children and adults). Most adult refugees were infected as chil-
dren and have lifelong immunity. Unvaccinated children and young adults from 
areas with good water sanitation may be susceptible to HAV infection, including 
some urban middle-class individuals from developing countries. In general, lower- 
income regions (see Fig. 7.3) correlate with intermediate to high hepatitis A ende-
micity. High-income regions and countries have low prevalence rates of HAV 
infection and have higher susceptibility [43].

Fig. 7.3 Geographic distribution of hepatitis A endemicity. (Source: Chapter 7. Viral Hepatitis. 
Refugee Health care: An Essential Medical Guide, First Edition. Chapter 7. Springer 2014)
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 Clinical Course

Incubation usually is 14–28 days, and symptoms of acute hepatitis (Table 7.2) occur 
in older children (age  >  6) and adults. Symptom duration is usually 2  weeks to 
2 months, but 3–20% can have prolonged or relapsing symptoms up to 6–9 months. 
Most can expect complete resolution [44]. Serious complications are rare, except 
that those immunocompromised or with chronic liver disease may develop fulmi-
nant hepatitis. HAV does not have a chronic phase.

 Screening

Routine testing for HAV infection in asymptomatic refugees is not recommended at 
any age.

 Prevention

ACIP recommends the two-dose HAV vaccine for all children around age 1 
(12–23 months) or catch up to age 18 [44].

Currently, the US-bound refugee populations do not receive predeparture hepati-
tis A vaccination.

An alternative reasonable approach to vaccination of those older than 2 years of 
age is to test for immunity with hepatitis A serology (total anti-HAV IgG) [7]. 
Considering the high prevalence of previous HAV exposure in the US-bound refu-
gee populations and the cost of the test versus the cost of two visits to administer 
two doses of HAV vaccine, HAV serology testing is known to be cost-effective in 
adult refugees from regions of HAV prevalence >33% where a two-dose series of 
HAV vaccination is being considered [45, 46]. For established refugee travelers that 
are likely to be visiting friends and relatives (VFRs) in highly endemic areas, serol-
ogy testing or vaccination can be done for unvaccinated VFRs <20 years old. In 
VFRs age >20, it is cost-effective to check serology and vaccinate if susceptible [21].

Refugees with chronic liver disease (including CHB and CHC) are at risk for 
developing fulminant hepatitis from HAV infection. Hepatitis A immunity should 
be checked and susceptible individuals vaccinated.

 Other Prevention/Counseling

Access to sanitary water is a key factor in prevention. People should be counseled 
on avoidance of infected close contacts or careful hygiene measures when in close 
contact with infected individuals.
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 Management

In a refugee with signs and symptoms of acute hepatitis, testing of IgM anti-HAV 
serology can confirm active HAV infection. Treatment would be supportive care, 
rest and symptom control, and contact precautions.

 Acute Sporadic and Epidemic Hepatitis E

Hepatitis E virus (HEV) liver infections occur worldwide through four genotypes 
(1, 2, 3 and 4). Genotypes 1 and 2 are due to fecal contaminated drinking water and 
occur in the undeveloped areas of the world. HEV infection usually is an acute mild 
self-limited infectious hepatitis.

 Worldwide Distribution

Geographically, most large outbreaks are caused by genotype 1  in Africa, South 
America, and Asia and occur after natural disasters like flooding, that cause water 
contamination in overcrowded situations (temporary housing, refugee camps). 
Genotype 2 is associated with sporadic cases and smaller outbreaks that occur in 
endemic areas of Mexico and West Africa [47, 48]. Genotypes 3 (developed coun-
tries) and 4 (India, Mainland China, Taiwan, and Japan) are zoonotic and cause 
occasional transmission to humans. See Fig. 7.4.

Fig. 7.4 Geographic distribution of hepatitis E. (Source: Centers for Disease Control and 
Prevention. Hepatitis E Questions and Answers for Professionals. https://www.cdc.gov/hepatitis/
hev/hevfaq.htm#section1)
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 Clinical Course

Acute HEV incubation usually ranges from 15 to 60 days with acute hepatitis symp-
toms (Table 7.2) that are more likely to occur in young adult males (age 15–39) 
[47]. It is usually asymptomatic in children. Most people recover from HEV infec-
tion completely. High risk for complications is seen in preexisting liver disease and 
pregnant women.

Women in all stages of pregnancy are most likely to experience severe hepatitis 
symptoms from HEV infection with genotype 1 with serious complications includ-
ing fulminant hepatitis and stillbirth, and reported mortality rates range from 10% 
to 50% or more [49]. The high variability in reported mortality of HEV infection 
with pregnancy in part may be due to prior exposure and resultant immunity.

Chronic HEV infection, due to genotype 3 by zoonotic transmission of eating 
raw pork or shellfish, has been documented in developed counties in immunosup-
pressed groups (HIV, solid organ transplant recipients, and others on chronic immu-
nosuppression) [47, 50–52]. HEV infection in the USA is most likely to be in 
returning travelers from endemic areas [47].

 Screening

No screening for refugees is recommended for HEV infection due to rare chronic 
phase and short infection cycle.

 Prevention

No vaccination is available, except in China where there is a licensed vaccine for 
HEV genotype 4 that may be effective against other genotypes, but it is not yet 
known [48]. Improving water sanitation and sewage systems. 

 Management

HEV infectious hepatitis should be considered in a new arrival (<3 months) from an 
HEV endemic area with potential exposure and acute hepatitis symptoms (Table 7.2) 
and in whom other acute hepatitis syndromes (A, B, and C) have been ruled out. 
There is no FDA-approved test for HEV in the USA. HEV testing (IgM and IgG 
antibodies to HEV and PCR assay for HEV RNA) can be requested from the CDC 
Division of Viral Hepatitis Laboratory for clinical evaluation [53].

Treatment is supportive care with hospitalization for fulminant hepatitis and 
severe illness in pregnancy.
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 Summary

Hepatitis screening is an important part of a domestic refugee medical exam. 
Hepatitis B is a common hepatitis worldwide that causes chronic infection and is 
preventable by vaccination. It is endemic in many of the countries refugees come 
from. Thus, it is important to screen refugees, provide follow-up care for those who 
are chronic carriers, and vaccinate those who are susceptible. Hepatitis C is screened 
and managed as per recommendations for the US adults. Hepatitis A is a common 
infection worldwide, but it is an acute and self-limited infection and most refugees 
have acquired immunity, so screening is not necessary. Hepatitis D and E also do 
not require routine screening in refugees.

Chronic hepatitis treatment is available and can reduce the risk of developing 
end-stage liver disease.

Long-term periodic disease surveillance and treatment for hepatitis B and C car-
riers can be challenging due to problems inherent in the longitudinal primary care 
for refugees. Detection, preventive vaccination, counseling, and treatment of viral 
hepatitis are all opportunities that can lead to substantial health benefits for refugees.
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