
Hepatitis B and C in 
Remote and Indigenous 

Communities 
Anouar Teriaky

MD, MPH, FRCPC
Assistant Professor of Medicine

Western University
London Health Science Centre

Multi-Organ Transplant Program



Faculty Presenter Disclosure

• I have no relationships with financial sponsors



Disclosure of Financial Support

• The MSERS series has received in-kind support 
from Indigenous Services Canada in the form 
of administrative support



Mitigating Potential Bias 

• No mitigation has been required 
• Content in this talk does not relate to any of 

the above disclosures 



Objectives 
• Describe the prevalence of viral hepatitis in 

indigenous populations in Canada 
• Discuss the natural history of chronic hepatitis 

B and C
• Interpret appropriate laboratory tests for 

hepatitis B and C
• Evaluate a patient with hepatitis B and C
• Outline a management plan for a patient with 

hepatitis B and C
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patterns of transmission exist, including infant, childhood, 
and adult transmission. The remaining 12% of infected 
individuals live in low endemic areas (prevalence <2%), 
including North America, western Europe, Australia, and 
Japan. In these areas, most infections occur in adolescents 
and adults through sexual or parenteral routes.

Immigration has a pronounced eff ect on prevalence in 
high-income countries. A 2012 meta-analysis8 showed 
that the prevalence of HBV infection was 7·2% in 
migrants and refugees, and that of previous immunity 
was 39·7%. In the USA, estimates suggest that 
immigrants account for 95% of newly diagnosed cases of 
chronic HBV infection.9

Prevention
HBV infection can be prevented by avoiding 
transmission from infected people and by inducing 
immunity in unexposed people. Screening of blood 
donors for HBsAg and implementation of universal 
precautions resulted in a substantial reduction in 

transmission in health-care settings. The addition of 
HBV DNA testing to screening processes further 
decreases the incidence of transfusion-associated 
disease, but implementation is hampered by incremental 
cost.10 Counselling infected people to prevent 
transmission; screening and vaccination of at-risk 
adults; and universal vaccination of neonates are the 
most important steps in the prevention of transmission 
and decreasing of the global burden of HBV infection.

A safe and eff ective vaccine against HBV infection has 
been available since 1981. Most vaccines in use are made 
from recombinant DNA that express HBsAg only. In 
addition to the monovalent vaccine, a combination 
vaccine that also protects against hepatitis A virus is also 
available, as is a multivalent vaccine that protects against 
diphtheria, tetanus, pertussis, and Haemophilus infl uenza 
type B. By the end of 2011, vaccination against HBV 
infection had been introduced into routine childhood 
vaccination schedules in 180 countries.3 

Prevention of perinatal transmission of HBV is crucial, 
because the risk of progression from acute to chronic 
HBV infection is 90% when infection occurs in infants.11 
Despite the use of passive–active immunoprophylaxis 
with HBV immunoglobulin and HBV vaccine, babies 
born to mothers with high HBV DNA titres (>10⁷ copies 
per mL) still carry a substantial risk of infection.12 The 
risk of perinatal transmission might be further reduced 
by giving antiviral therapy to mothers with high viraemia 
during the third trimester of pregnancy.13

Panel 1 lists the groups for which HBV vaccine is 
recommended. Response to the vaccine—defi ned as an 
anti-HBs titre >10 mIU/mL—can be achieved in roughly 
95% of immunocompetent people. Protection has been 
estimated to last more than 15 years. Over time, anti-HBs 
titres decrease; however, symptomatic acute infection or 
chronic infection is absent or rare in immunised people, 
suggesting the presence of immune memory.14–16 

Figure 1: Geographical distribution of major hepatitis B virus genotypes and worldwide frequency of chronic hepatitis B virus infection
Adapted from the US Centers for Disease Control and Infection.

Rate of chronic hepatitis B 
virus infection
 High
 Moderate
 Low

A, B, C, D

A, D

A

D

D

D

D

D

H

F

F

E

A

B, C

B, C

B, C, D

B, C

Panel 1: Indications for vaccination against hepatitis B 
virus infection

• All neonates*
• All children and adolescents not vaccinated at birth
• High-risk adults

• Men who have sex with men
• People with multiple sexual partners
• Injection drug users
• Patients on haemodialysis
• Patients in institutions
• Health-care workers and public safety workers
• Spouses, sexual partners, or household members of 

people who carry hepatitis B virus

*Infants born to carrier mothers are also given hepatitis B immunoglobulin.

Trepo et al. Lancet 2014; 384:2053-63.  
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3’-untranslated region
The 400 nucleotides long 3’-UTR region is thought to 
playing a crucial role in the HCV replication. The region is 
highly conserved and it is divided into three functionally 
parts: A variable sequence of 40 nucleotides, a variable 

internal poly (U/UC) rich tract of 30 to 80 nucleotides 
(depending on the HCV strains), which is followed by a 
highly conserved 98-nucleotide X-tail containing three 
stable stem loop (SL) structures called: 3’SL1, 3’SL2, 
3’SL3[25].

Viral proteins
The translation occurs in the endoplasmic reticulum 
and it is initiated by IRES at the 5’UTR[25]. A single 
polyprotein precursor is processed by cellular and viral 
proteases into ten proteins (Figure 3B). Three structural 
proteins (core, E1, E2) are located at the amino-terminal 
part of the polyprotein and are essential components of 
the virions. Seven nonstructural proteins (p7, NS2, NS3, 
NS4A, NS4B, NS5A, NS5B) are located in the remaining 
part of the polyprotein and these proteins are involved in 
particle morphogenesis, RNA replication and in regulation 
of cell functions (Table 1). It is worth mentioning, that 
the structural and non-structural proteins of HCV are 
multifunctional. A brief characterization of the protein is 
given below.

Core protein (p22)
The core protein of HCV is translated as an immature 
protein of 22 kDa, that it is composed of 191 amino 
acids (aa). It is excised from the polyprotein in the 

Prevalence of hepatitis C

                Hight > 3.5%

                Moderate 1.5%-3.5%

                Low < 1.5%

                No data

Figure 1  Hepatitis C virus infection in the World. Analysis of seroprevalence[2].
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Figure 2  A model of hepatitis C virus lipoviral particle. Lipid membrane 
formed by low density lipoproteins (LDL) and very low-density lipoproteins 
(VLDL) on the surface of the virion (given in grey). Viral core is given in blue 
and viral RNA is shown in orange. Heterodimers of glycoproteins E1 and E2 
are partially embedded in the lipid bilayer and are forming 6 nm long spikes 
(projections) on the surface of the virion[14-19]. As a result of association with LDL 
and VLDL, the morphology of the virion is not icosahedral. Depending on the 
viral source, the shape and size of the particles might vary.

Table 1  Overview of the size of hepatitis C virus proteins

Protein No. of aa aa position n ref. seq. MW of protein, kDa

Core immature 191     1-191 23
Core mature 174     1-174 21
F protein of ARF protein 126-161 Approximately 16-17
E1 192  192-383 35
E2 363  384-746 70
p7   63  747-809   7
NS2 217   810-1026 21
NS3 631 1027-1657 70
NS4A   54 1658-1711   4
NS4B 261 1712-1972 27
NS5A 448 1973-2420 56
NS5B 591 2421-3011 66

No. of aa: Number of amino acid; MW: Molecular weight; kDa: KiloDalton; ref.seq.: Reference sequence (HCV strain H77 ; accession number NC_0041).

Morozov VA et al . HCV: Morphogenesis, infection and therapy

Morozov et al. World J Hepatol 2018; 10: 186-212.  
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seven (0.3%) were HBsAg-positive, 196 (10.2%) anti-HBc-

positive and 503 (23%) anti-HBs-positive; the higher rate of

anti-HBs positivity (which had increased from 7% in 1992 to

42% in 2000) presumably reflected active immunization in this

population.

The Winnipeg Viral Hepatitis Street-Involved Youth study

(7) provides the only additional published data regarding HBV

infection amongst an urban, First Nation/Metis population. In

this high risk group, a total of 270 samples (217 First Nations

and 53 Metis) were available for HBV testing. Amongst the

First Nations, five (2.3%) were HBsAg positive and 21 (9.7%)

anti-HBs positive. Amongst the Metis, one (1.9%) individual

was positive for HBsAg and six (11.3%) positive for anti-HBs.

These findings were not significantly different from the 134

non-Aboriginal street involved people where the prevalence of

HBsAg positivity was 4.5% and anti-HBs positivity 9.0%.

Summary: Amongst the Canadian Inuit, the prevalence of

HBV infection is approximately 5% or 20 times that of whites

living in southern Canada, while the risk of exposure to HBV

is 25% or five times higher (Table 1). Limited data suggest

Minuk and Uhanova

Can J Gastroenterol Vol 17 No 12 December 2003710

TABLE 2

Distribution of Hepatitis B virus (HBV) serological markers by geographic region and ethnic group, Northwest Territories,

1983 to 1985*

Region (number of communities surveyed)

Marker Group Baffin (12) Keewatin (8) Kitikmeot (6) Inuvik (10) Fort Smith (15) Total (51)

HBsAg Inuit 164/2990 (5.5) 94/2810 (3.3) 62/1602 (3.9) 7/774 (0.9) 0/106 (0.0) 327/8282 (3.9)

HBsAg Dene NT 0/6 (0.0) NT 15/1082 (1.4) 77/2052 (3.8) 92/3140 (2.9)

HBsAg Other 4/277 (1.4) 2/198 (1.0) 0/113 (0.0) 2/770 (0.3) 1/1418 (0.07) 9/2776 (0.3)

HBsAg All 168/3267 (5.1) 96/3014 (3.2) 62/1715 (3.6) 24/2626 (0.9) 78/3576 (2.2) 428/14,198 (3.0)

Anti-HBs Inuit 993/2990 (33.2) 627/2810 (22.3) 318/1602 (19.9) 71/774 (9.2) 22/106 (20.8) 2031/8282 (24.5)

Anti-HBs Dene NT 0/6 (0.0) NT 145/1082 (13.4) 531/2052 (25.9) 676/3140 (21.5)

Anti-HBs Other 15/277 (5.4) 18/198 (9.1) 10/113 (8.8) 62/770 (8.1) 131/1418 (9.2) 236/2776 (8.5)

Anti-HBs All 1008/3267 (30.9) 645/3014 (21.4) 328/1715 (19.1) 278/2626 (10.6) 684/3576 (19.1) 2943/14198 (20.7)

HBeAg All 14/167 (8.4) 4/96 (4.2) 1/59 (1.7) 1/22 (4.5) 17/77 (22.1) 37/421 (8.8)

HBsAg or anti-HBs
†

All 1177/3267 (36.0) 741/3014 (24.6) 390/1715 (22.7) 302/2626 (11.5) 762/3576 (21.3) 3372/14198 (23.7)

HbsAg and anti-HBs
‡

All 69/168 (41.1) 27/96 (28.1) 25/62 (40.3) 8/24 (33.3) 24/78 (30.8) 153/428 (35.7)

HBsAg range
§
(%) All 0.4–11.7 1.1–9.4 2.0–5.6 0–4.9 0–11.7 0–11.7

Anti-HBs range
§ 
(%) All 14.8–51.7 7.5–40.9 12.9–24.3 4.1–17.2 4.2–53.3 4.1–53.3

*Results are number positive/total number (%); 
†
Persons with any marker of HBV infection (hepatitis B surface antigen [HBsAg] or antibody to hepatitis B surface

antigen [anti-HBs]); 
‡
Persons with both HBsAg and anti-HBs in the same serum sample; 

§
Range of prevalence rates of HBV marker among the number of com-

munities in the region. HBeAg Hepatitis B early antigen; NT None tested. Data from reference 13

TABLE 1

Viral hepatitis in Canadian Inuit and First Nations populations community-based prevalence studies

Virus Study year Subjects (n) Ethnicity Prevalence (%) Investigator

Hepatitis A 1980 494 Inuit 75 Minuk et al 1982 (9)

48 White 17

1983 172 Inuit 76 Minuk et al 1985 (6)

2000 293 Inuit 82 Minuk et al (unpublished)

1995–1996 212 First Nations 72 Moses et al 2002 (7)

53 Metis 42

119 Non-Aboriginal 28

2000 315 First Nations 95 Minuk et al 2003 (8)

Hepatitis B* 1980 720 Inuit 4/27 Minuk et al 1982 (9)

1983–1985 8282 Inuit 4/25 Larke et al 1986 (13)

3140 Dene 3/22

2776 Non-Aboriginal 0.3/9

2156 Inuit 7/26 Baikie et al (14)

White 0/3

2000 190 Inuit 2/11 Minuk et al (unpublished)

1995–1996 217 First Nations 2/10 Moses et al 2002 (7)

53 Metis 2/12

134 Non-Aboriginal 5/9

1992 2166 First Nations 0.3/10 Martin et al 2002 (15)

Hepatitis C 1980 720 Inuit 0.3/1.0
†

Minuk et al 1991 (16)

2000 190 Inuit 18 Minuk et al (unpublished)

Unknown Unknown 92% First Nations 41 Prince Albert Seroprevalence Study (17)

1995–1996 217 First Nations 19 Moses et al 2002 (7)

53 Metis 22

134 Non-Aboriginal 14

2000 315 First Nations 2 Minuk et al 2003 (8)

*Indicates infected/exposed; 
†
Indicates initial/retested result

minuk.qxd  21/11/2003  12:01 PM  Page 710
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The age-specific rates of newly diagnosed HCV infections were 
higher among First Nations than non-First Nations individuals in 
most age groups (Table 3). In First Nations, the rates of newly diag-
nosed hepatitis C among females were higher compared with males in 
all age groups except 40 to 44 years. In contrast, the rates of newly 
diagnosed HCV infection among non-First Nations males were higher 
than in females in all age groups beginning at 25 years of age. 

The difference in age-specific rate of newly diagnosed HCV infec-
tion was particularly large in women, with the cumulative rate of 
newly diagnosed cases in First Nations females four times that of non-
First Nations females, while the cumulative rate of newly diagnosed 
cases of hepatitis C in First Nations males was 1.6 times higher than in 
non-First Nations males. 

Prevalence
The age-adjusted prevalence of hepatitis C among Manitoba residents 
increased steadily between 1991/1992 and 2002 for First Nations and 
non-First Nations. There was a 4.5-fold increase in age-adjusted preva-
lence from in 2002 compared with 1995 (Figure 2). At the end of the 
study period, 89% of all HCV-infected First Nations persons and 83% of 
infected non-First Nations remained in the province (Table 2), illustrat-
ing the significant burden of chronic HCV infection. Throughout the 
12-year study period, First Nations males had an average prevalence of 
HCV infection 1.5 times that of non-First Nations males, whereas First 
Nations females had an average prevalence of HCV 3.9 times that of 
non-First Nations females.

In 2002, the age-specific prevalence of hepatitis C was higher 
among First Nations than non-First Nations individuals in almost all 
age groups (Table 3). The highest age-specific prevalence was in the 

30 to 34 years of age group among females (both First Nations and 
non-First Nations), and in the 35 to 39 years of age group for males 
(also both First Nations and non-First Nations). 

In First Nations persons, the age-specific prevalence of hepatitis C was 
higher among females than males in all groups except the 40 to 44 years of 
age group. Conversely, the prevalence of hepatitis C was higher among 
non-First Nations males than females in all age groups except those 
zero to 24 years of age. 

DISCUSSION 
Unlike the sex distribution of HCV infection described in the litera-
ture and noted in the non-First Nations populations of the present 
study, the majority of First Nations persons with HCV infection are 
female. HCV-infected First Nations persons are also significantly 
younger than non-First Nations individuals. Collectively, these find-
ings are consistent with the Enhanced Hepatitis Strain Surveillance 
System report, which demonstrated that Aboriginal patients with 
newly acquired HCV infection were more often female (55% of 
Aboriginal versus 38% non-Aboriginal persons) and significantly 
younger than non-Aboriginal persons (21). The most likely explana-
tion for these findings is the predominance of First Nations females of 
younger age in the IDU population, which has been described in sev-
eral North American studies (3,20-25). For example, the Winnipeg 
Injection Drug Epidemiology (WIDE) study found a clear trend toward 
younger drug users being female, with 41% of Aboriginal females ver-
sus 25% of males <30 years of age and the overall proportion of 
Aboriginal females in the study’s IDU cohort being 52% (22). 
Callaghan et al (23) documented that among Canadian Aboriginal 
individuals admitted to an inpatient substance abuse detoxification 
program in Prince George, British Columbia, females were younger 
than males, received proportionately higher rates of cocaine and 

TABLE 2
Annual age- and sex-adjusted rates of newly diagnosed cases and prevalence of hepatitis C virus infection (per 100,000 
population) among First Nations and non-First Nations persons, Manitoba, 1991 to 2002

Year

Newly diagnosed cases Prevalent cases

First Nations Non-First Nations

Rate ratio

First Nations Non-First Nations Prevalence 
ratioCases, n Rate Cases, n Rate Cases, n Prevalence Cases, n Prevalence

1991/1992 * 30 2.71 * 30 2.80

1993 7 19.61 80 7.34 2.7 7 11.41 110 10.23 1.1

1994 22 37.01 217 19.85 1.9 29 46.08 325 30.01 1.5

1995 87 141.56 478 43.8 3.2 116 180.95 792 73.14 2.5

1996 71 107.93 479 43.95 2.5 184 281.23 1219 112.95 2.5

1997 87 140.66 503 46.21 3.0 263 394.95 1671 154.76 2.6

1998 94 160.51 582 53.59 3.0 352 521.42 2161 201.03 2.6

1999 87 144.96 485 44.53 3.3 433 629.49 2551 237.16 2.7

2000 57 88.29 477 43.69 2.0 471 656.34 2915 270.37 2.4

2001 89 146.85 596 54.36 2.7 539 733.84 3364 311.62 2.4

2002 69 101.53 420 38.32 2.6 598 801.71 3621 334.77 2.4

Cumulative 671 91.10 4347 36.63 2.5

*Suppressed due to small number

Figure 2) Annual age-adjusted prevalence of hepatitis C in Manitoba, 
1992 to 2002. FN First Nations

Figure 1) Annual age-adjusted rate of newly diagnosed hepatitis C virus 
infection according to sex among First Nations (FN) versus non-FN per-
sons, Manitoba, 1992 to 2002 (per 100,000 population)
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Figure 3: (A) Annual age- and sex-standardized incidence per 1000 person-years of diagnosed hepatitis C virus (HCV) infection among Status 
First Nations people. (B) Annual age- and sex-standardized point prevalence per 100 people of diagnosed HCV infection among Status First 
Nations people measured at Dec. 31 each year. Error bars represent 95% confidence intervals.
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HEPATITIS B

hepatitis B vaccines available, including the new two-dose 
vaccine, Heplisav-B.12,13

Postvaccination testing is recommended only in individ-
uals who may not elicit a complete response to the vaccine 
based on risk factor assessment. In certain populations (i.e., 
persons on hemodialysis;  persons who are immunocom-
promised, such as those with HIV infection;  sex partners 
of persons positive for HBsAg;  and health care person-
nel), testing for anti-HBs should be performed one to two 
months following the completion of the vaccine series.14,15 
A responder is defined as a person with an anti-HBs level 
of 10 mIU per mL or more after completion of the vaccine 
series.3 If the anti-HBs level is less than 10 mIU per mL 
after the initial vaccine series, revaccination is indicated.15

Revaccination can be completed using one of two 
approaches:  (1) administration of a second complete hep-
atitis B vaccine series followed by anti-HBs testing one to 
two months later, or (2) administration of a single dose of 
hepatitis B vaccine followed by anti-HBs testing one to two 
months later. If the anti-HBs level remains less than 10 mIU 
per mL after a single dose, completion of the series should 
be performed with anti-HBs testing one to two months after 
completing the series.12 A nonresponder is defined as a per-
son with an anti-HBs level of less than 10 mIU per mL after 
six doses or more of the hepatitis B vaccine.3 
The CDC does not recommend administration of more 

than two complete hepatitis B vaccine series, except for 
patients on hemodialysis, in whom anti-HBs testing should 
be conducted annually and a booster dose of the vaccine 
administered when the anti-HBs level declines to less than 
10 mIU per mL.15,16

Diagnosis
ACUTE HEPATITIS B
Acute hepatitis B is defined as the discrete onset of symptoms 
(e.g., fever, headache, malaise, anorexia, nausea, vomiting, 
diarrhea, abdominal pain), the presence of jaundice or elevated 

serum alanine transaminase (ALT) levels, and test results 
showing HBsAg and HBcAg.1 A Cochrane review of seven 
randomized controlled trials with 597 participants found that 
antiviral treatment has no benefit for acute hepatitis B based 
on low-quality or very low-quality evidence.17 An individual 
with acute hepatitis B may achieve complete immune clear-
ance yielding lifelong immunity or develop chronic hepatitis 
B. The younger the age at the time of infection, the higher the 
probability of developing chronic infection.18 

Hepatitis B e antigen (HBeAg) may be detected in the 
serum of individuals with early acute hepatitis B, soon after 
HBsAg becomes detectable. The presence of HBeAg in the 
serum correlates with high levels of infectivity. During 
recovery from acute hepatitis B, HBeAg becomes undetect-
able in the serum, while antibodies to HBeAg (anti-HBe) 
become detectable. Anti-HBe usually remain detectable for 
years after recovery.

CHRONIC HEPATITIS B
Chronic hepatitis B, defined as the persistence of HBsAg for 
more than six months, has five distinct phases19 (Table 3 20). 

TABLE 1 

Screening Recommendations for Chronic 
Hepatitis B
The U.S. Preventive Services Task Force and CDC recom-
mend screening in:  

Household contacts or sex partners of persons with hepatitis B

Injection drug users

Men who have sex with men

Persons born in regions with ≥ 2% prevalence of chronic 
hepatitis B (e.g., Africa, Asia, Eastern Europe) 

Persons born in the United States who were not vaccinated as 
infants and whose parents are from regions with ≥ 8% preva-
lence of chronic hepatitis B

Persons who are positive for HIV 

Pregnant women

The CDC additionally recommends screening in: 

Donors of blood, plasma, organs, tissue, or semen

Infants born to mothers positive for hepatitis B surface 
antigen

Persons on hemodialysis, cytotoxic therapy, or immunosup-
pressive therapy

Persons who are sources of blood or bodily fluids that may 
expose others, requiring postexposure prophylaxis

Persons with elevated alanine or aspartate transaminase 
levels of unknown etiology

CDC = Centers for Disease Control and Prevention. 

Information from references 7 and 9. 

WHAT IS NEW ON THIS TOPIC 

Hepatitis B
Approximately 1,000 cases of perinatal hepatitis B occur 
annually in the United States, and nearly 90% of chronic hep-
atitis B cases in infants develop in the first year of life.

Hepatitis B vaccination is recommended for all medically 
stable infants weighing 2,000 g (4 lb, 6 oz) or more within 24 
hours of birth, unvaccinated infants and children, and unvac-
cinated adults requesting protection from hepatitis B or who 
are at increased risk of hepatitis B.

Downloaded from the American Family Physician website at www.aafp.org/afp. Copyright © 2019 American Academy of Family Physicians. For the private, noncom-
mercial use of one individual user of the website. All other rights reserved. Contact copyrights@aafp.org for copyright questions and/or permission requests.
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Management of chronic hepatitis B 
infection
Vinay Sundaram,1 Kris Kowdley2

Introduction
Hepatitis B virus (HBV) is a major global health bur-
den—240 million patients are estimated to be chroni-
cally infected.1  2 About 30% of patients with chronic HBV 
develop liver cirrhosis, and nearly 23% of these decom-
pensate within five years.3  4 (fig 1) Research on the long 
term efficacy of HBV treatment, the impact of treatment on 
the progression of liver disease and regression of cirrhosis, 
the utility of combination therapy, and strategies to man-
age patients coinfected with HIV and hepatitis delta virus 
(HDV) is ongoing. This research will inform decisions about 
the optimal timing of treatment initiation, the appropri-
ateness of treatment withdrawal, and the role of serologic 
markers in predicting the response to treatment.

This review will focus on the clinical management of 
chronic HBV infection. It will discuss the epidemiology 
and life cycle of the disease, the accuracy of non-invasive 
testing for fibrosis in HBV, when to start treatment, which 

treatment modalities to use, the effect of treatment on 
the development of HBV related complications, and when 
to consider stopping treatment. Management in special 
populations infected with HBV, future treatments, and 
the potential for viral eradication will also be reviewed.

Incidence and prevalence
About 240 million people are infected with HBV world-
wide and nearly 780 000 people die from HBV related 
complications each year.5 Furthermore, nearly 50% of the 
mortality secondary to hepatocellular carcinoma (HCC) 
in 2010 was associated with HBV.6 In the United States 
alone nearly 704 000 people have HBV infection.7 

A systematic review from 2012 estimated that nearly 
1.32 million people with HBV infection in the US were 
foreign born, with 58% having emigrated from Asia.8 
Regions of the world considered to have high prevalence 
(>7%) include China, South East Asia, Africa, the Pacific 
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ABSTRACT
Hepatitis B virus (HBV) is a global health problem that can lead to cirrhosis and 
hepatocellular carcinoma (HCC). Although HBV vaccination has reduced the prevalence Of 
HBV infection, the burden of disease remains high. Treatment with antiviral drugs reduces 
the risk of liver disease and the development of HCC, and it can even reverse liver fibrosis. 
However, challenges remain regarding optimal timing, as well as the modality and duration 
of treatment. Currently approved drugs include pegylated interferon and nucleos(t)ide 
analogs. Nucleos(t)ide analogs are better tolerated and provide excellent viral suppression 
with a low risk of antiviral resistance, but pegylated interferon offers the benefit of a finite 
duration of treatment. Monitoring of hepatitis B surface antigen (HBsAg) levels may help 
to predict the likelihood of response to treatment, particularly for pegylated interferon. 
Prolonged treatment is usually needed with oral antiviral agents, and relapse is common if 
treatment is discontinued. New treatments that result in sustained clearance of HBV DNA 
and the clearance of HBsAg are needed.
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Fig 1 |  Natural course of hepatitis B virus (HBV) disease progression. HCC=hepatocellular carcinoma 
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Table 1

Laboratory and imaging studies on initial visit

Hepatitis B surface antigen (HBsAg)

Hepatitis B e antigen (HBeAg) and antibody (anti-HBe)

Hepatitis B virus DNA

IgM antibody to hepatitis B core antigen (anti-HBc IgM) (if acute hepatitis B is suspected)

Routine chemistry panel (including alanine and aspartate aminotransferase, alkaline phosphatase, creatine phosphokinase, lactate
dehydrogenase, total and direct bilirubin, albumin, total protein, blood urea nitrogen and creatinine)

Complete blood count

Prothrombin time

Quantitative immunoglobulin levels

Alpha-fetoprotein

Antibody to hepatitis C virus (anti-HCV)

Antibody to hepatitis A virus (anti-HAV)

Antibody to hepatitis D virus (anti-HDV)

Antibody to human immunodeficiency virus (anti-HIV)

Abdominal ultrasound

Hepatology. Author manuscript; available in PMC 2010 June 7.

Liver fibrosis assessment
-Serum markers 
-Fibroscan
-MR elastography
-Liver biopsy



HBV Serology

Liang. Hepatology 2009; 49 (5 Suppl): S13-21.  

Variable Description

HBsAg Acute or chronic HBV infection

HBeAg High level HBV replication and infectivity

Anti-HBc (IgM) Acute HBV infection

Anti-HBc (IgG) Recovered or chronic HBV infection

Anti-HBs Recovered HBV infection or vaccination

Anti-HBe Low level HBV replication and infectivity

HBV DNA Level of HBV replication



Serology Interpretation

Gamma-glutamyl transferase (GGT) is another sensitive but
non-specific marker for hepatic injury which cannot be used
solely to diagnose alcohol-related hepatic insult.7 Levels of
GGT greater than twice the normal values in addition to
AST:ALT ratio >2 strongly indicate alcohol-induced liver
injury as well.18

Generally, the enzymes in alcoholic hepatitis are only
moderately elevated. The AST seldom exceeds 8–10 3 the
ULN and the ALT 5 3 the ULN; however, in severe acute
alcoholic hepatitis the serum bilirubin can rise significantly.
ALT levels may even be normal in alcoholic liver disease, and
thus a normal serum ALT concentration does not exclude an
alcoholic liver disorder. This pattern is thought to be the result
of two mechanisms. Most chronic alcoholics are deficient in
pyridoxal 5′-phosphate (vitamin B6), which is a necessary
coenzyme for both ALT and AST synthesis. Deficiency of
pyridoxal 5′-phosphate decreases ALT synthesis to a greater
extent than AST synthesis.19 Additionally, alcohol itself stim-
ulates the synthesis and release of mitochondrial AST,
thereby increasing the AST: ALT ratio.19

Although alcohol is a very frequent cause of liver disease,
one should not forget to look at comorbid medical conditions
like chronic hepatitis B and C, obesity and diabetes mellitus
than can also cause liver damage in a patient with alcoholic
liver disease. A large, national, population-based study found
increased risk of alcohol-related transaminitis with over-
weight and obesity.20

Viral hepatitis

Incidence of hepatitis C infection is much higher in patients
with ALT levels greater than 40 U/L, as compared to the
estimated incidence of 1.8% in the general population.13 Inci-
dence of hepatitis B virus (HBV) infection is between 0.2%
and 0.9% in the general United States’ population, which is
comparatively less common than hepatitis C virus (HCV)
infection.13 However, in patients who have emigrated from
endemic areas of the world, the prevalence of HBV infection
in the United States can be as high as 20%.13 Risk factors
like intravenous drug use, sexual history, travel to foreign

countries, occupation, etc. can dramatically increase the
prevalence of both viruses. Since these two viruses have
such a high prevalence, some clinicians recommend early
and empiric testing for HBV and HCV, even in the absence of
risk factors for patients presenting with mildly elevated hep-
atocellular enzymes.21,22 Hepatitis E, although uncommon in
the United States, should be considered when there is a
history of travel to an endemic area (i.e. Central America
and Asia).

Most patients with chronic viral hepatitis have minimal
elevations in ALT/AST levels, which are generally <100 U/L.
The ratio of ALT:AST is approximately 1.23

Initial evaluation for HBV infection includes serologic tests
for hepatitis B surface antigen (HBsAg), hepatitis B surface
antibody (anti-HBs) and hepatitis B core antibody (anti-HBc).
Interpretations of these serological markers are discussed in
Table 2. Serologic tests that indicate presence of viral repli-
cation and infectivity include hepatitis B e antigen, hepatitis B
e antibody, and HBV DNA. Occult HBV infection is character-
ized by the presence of HBV DNA in the absence of detectable
HBs antigen.24 Some occult HBV infections may manifest with
negative hepatitis B e antigen but positive HBV DNA polymer-
ase. Biopsy should be considered in patients that are positive
for HBV DNA and hepatitis B e antigen, to assess the severity
of disease.7

The initial screening test for HCV infection begins with
serologic test for HCV antibody which is very sensitive, but
false positive tests are frequent even with third generation
enzyme-linked immunosorbent assays (ELISAs) as seen in
hypergammaglobulinemia of AIH. Addition of the recombinant
immunoblot assay for anti-hepatitis C can improve the specif-
icity of ELISA testing. HCV infection can be confirmed with a
PCR assay that detects serum HCV RNA (reflecting active
viral infection and replication).25 PCR testing can be performed
by quantitative or qualitative methods. If negative, an HCV
RNA PCR test should be repeated in 3 months in individuals
who screen positive for HCV infection, to ensure that it was
not a false negative.25 Quantitative single real-time PCR
assays can also be used to assess virologic response to treat-
ment as part of therapeutic management of hepatitis C.26

Table 2. Interpretation and clinical significance of hepatitis B serologies

HBsAg Anti-HBc Anti-HBs IgM anti-HBc Interpretation

Negative Negative Negative Susceptible

Negative Negative Positive,
>10 mIU/mL

Immune due to vaccination

Negative Positive Positive Immune due to natural infection

Positive Negative Negative Negative Early acute infection

Positive Positive Negative Positive Acutely infection

Positive Positive Negative Negative Chronic infection

Negative Positive Negative Either:

1. Recovering from acute HBV infection
2. Distantly immune: test not sensitive enough to detect a very low

level of anti-HBs in serum
3. Susceptible with a false positive anti-HBc
4. Chronically infected with undetectable level of HBsAg present in

serum

Journal of Clinical and Translational Hepatology 2017 vol. 5 | 394–403 397
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Phases of Chronic HBV

Phase 3: HBeAg-negative chronic HBV infection, previously
termed ‘inactive carrier’ phase, is characterised by the presence
of serum antibodies to HBeAg (anti-HBe), undetectable or low
(\2,000 IU/ml) HBV DNA levels and normal ALT according to tra-
ditional cut-off values (ULN !40 IU/L). Some patients in this
phase, however, may have HBV DNA levels[2,000 IU/ml (usually
\20,000 IU/ml) accompanied by persistently normal ALT and
only minimal hepatic necroinflammatory activity and low fibro-
sis. These patients have low risk of progression to cirrhosis or
HCC if they remain in this phase, but progression to CHB, usually
in HBeAg-negative patients, may occur.1 HBsAg loss and/or
seroconversion may occur spontaneously in 1–3% of cases per
year.1 Typically, such patients may have low levels of serum
HBsAg (\1,000 IU/ml).21

Phase 4:HBeAg-negative chronic hepatitis B is characterised by
the lack of serum HBeAg usually with detectable anti-HBe, and
persistent or fluctuating moderate to high levels of serum HBV
DNA (often lower than in HBeAg-positive patients), as well as fluc-
tuating or persistently elevated ALT values. The liver histology
shows necroinflammation and fibrosis.1 Most of these subjects
harbour HBV variants in the precore and/or the basal core pro-
moter regions that impair or abolish HBeAg expression. This phase
is associated with low rates of spontaneous disease remission.1

Phase 5: HBsAg-negative phase is characterised by serum neg-
ative HBsAg and positive antibodies to HBcAg (anti-HBc), with or
without detectable antibodies to HBsAg (anti-HBs). This phase is
also known as ‘‘occult HBV infection”. In rare cases, the absence
of HBsAg could be related to the sensitivity of the assay used
for detection.22 Patients in this phase have normal ALT values
and usually, but not always, undetectable serum HBV DNA.
HBV DNA (cccDNA) can be detected frequently in the liver.1

HBsAg loss before the onset of cirrhosis is associated with a min-
imal risk of cirrhosis, decompensation and HCC, and an improve-
ment on survival. However, if cirrhosis has developed before
HBsAg loss, patients remain at risk of HCC therefore HCC surveil-
lance should continue. Immunosuppression may lead to HBV
reactivation in these patients.1

Factors related to progression to cirrhosis and HCC
The risk of progression to cirrhosis and HCC is variable and is
affected by the host’s immune response. The 5-year cumulative

incidence of cirrhosis ranges from 8% to 20% in untreated CHB
patients and, among those with cirrhosis, the 5-year cumula-
tive risk of hepatic decompensation is 20%.1 The annual risk
of HCC in patients with cirrhosis has been reported to be
2–5%.23

HCC is currently the main concern for diagnosed CHB
patients and may develop even in patients who have been effec-
tively treated.24 The risk of developing HCC is higher in patients
with one or more factors that relate to the host (cirrhosis,
chronic hepatic necroinflammation, older age, male sex, African
origin, alcohol abuse, chronic co-infections with other hepatitis
viruses or human immunodeficiency virus [HIV], diabetes or
metabolic syndrome, active smoking, positive family history)
and/or to HBV properties (high HBV DNA and/or HBsAg levels,
HBV genotype C > B, specific mutations).24 The above factors
seem to affect the progression to cirrhosis in untreated CHB
patients.1

Several risk scores have been recently developed for HCC
prediction in CHB patients. Most of them, such as GAG-
HCC, CU-HCC and REACH-B, have been developed and vali-
dated in Asian untreated CHB patients,25 but they do not
seem to offer good predictability in most studies including
Caucasian CHB patients.26,27 A recently developed and vali-
dated new score, PAGE-B, offers good predictability for HCC
during the first 5 years of entecavir or tenofovir therapy in
Caucasian, mostly European, CHB patients and can be easily
applied in clinical practice, as it is based on widely available
parameters (platelets, age, gender).28 The PAGE-B score
appears to predict HCC development even in untreated CHB
patients.29,30

Initial assessment of subjects with chronic HBV infection

The initial evaluation of a subject with chronic HBV infection
should include a complete history, a physical examination,
assessment of liver disease activity and severity and markers of
HBV infection (Fig. 1). In addition, all first degree relatives and
sexual partners of subjects with chronic HBV infection should
be advised to be tested for HBV serological markers (HBsAg,
anti-HBs, anti-HBc) and to be vaccinated if they are negative for
these markers.

HBsAg
HBeAg
HBV DNA
ALT
Liver disease
Old terminology

Chronic infection
High
Positive
>107 IU/ml
Normal
None/minimal
Immune tolerant

Chronic hepatitis
High/intermediate
Positive
104-107  IU/ml 
Elevated
Moderate/severe
Immune reactive HBeAg positive

Chronic infection
Low
Negative
<2,000 IU/ml°°
Normal
None
Inactive carrier

Chronic hepatitis
Intermediate
Negative
>2,000 IU/ml
Elevated*
Moderate/severe
HBeAg negative chronic hepatitis

Natural history and assessment of patients with chronic HBV infection

HBV markers
Biochemical parameters: ALT
Fibrosis markers: non-invasive markers 
of fibrosis (elastography or biomarkers) 
or liver biopsy in selected cases

HBsAg
HBeAg/anti-HBe
HBV DNA

Liver disease

HBeAg negativeHBeAg positive

Fig. 1. Natural history and assessment of patients with chronic HBV infection based upon HBV and liver disease markers. *Persistently or intermittently. !!HBV DNA
levels can be between 2,000 and 20,000 IU/ml in some patients without sings of chronic hepatitis.

Clinical Practice Guidelines

372 Journal of Hepatology 2017 vol. 67 j 370–398
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HBV Treatment Algorithm 

on average 2 decades later in persons infected with
HBV genotype C than in those infected with HBV
genotypes A, B, D, or F.(107) In addition, a signifi-
cantly higher incidence of HCC has been reported in
persons infected with genotypes C or F in Alaska com-
pared with the others.(108)

3C. QUANTITATIVE HBsAg

The desire to assess covalently closed circular DNA
(cccDNA) inside hepatocytes led to development of
reproducible, automated, and standardized (IU/mL)
assays (Architect QT assay [Abbott], Elecsys HBsAg
III Quant [Roche], Liaison XL [DiaSorin]) to quan-
tify HBsAg.(109) Although quantitative HBsAg

(qHBsAg) reflects cccDNA and intrahepatic DNA
levels, it also measures HBsAg that arises from inte-
grated DNA, thereby reducing its specificity as a bio-
marker for viral replication. qHBsAg levels vary by
genotype (higher in A) and by presence of preS/S
mutants or host immune control (inverse correlation
with both).(109)

The levels of HBsAg are generally higher in
HBeAg-positive patients than HBeAg-negative
patients.(109-111) In HBeAg-negative patients, low
qHBsAg (<1,000 IU/mL) and low HBV DNA
(!2,000 IU/mL) suggest inactive CHB. A qHBsAg
<100 IU/mL increases the specificity of identifying
those with inactive CHB, but reduces sensitivity to
35%.(112) Higher qHBsAg levels have been associated

" " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " "

FIG. 1. Algorithm for manage-
ment of HBsAg-positive persons
without cirrhosis who are
HBeAg-positive (A) or HBeAg-
negative (B).
*The upper limits of normal for
ALT in healthy adults are
reported to be 29-33 U/L for
males and 19-25 U/L for
females. An upper limit of nor-
mal for ALT of 35 U/L for
males and 25 U/L for females is
recommended to guide manage-
ment decisions.
" " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " "
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TABLE 2. APPROVED HBV THERAPIES IN ADULTS AND CHILDREN

Drug Dosage in Adults Dosage in Children
Pregnancy 
Category Potential Side Effects Monitoring on Treatment

Preferred Agents

TAF 25 mg daily N/A B
Insufficient 
human data 
on use during 
pregnancy

Lactic acidosis, nephrotoxicity, hepatotoxicity, 
pancreatitis

Creatinine, phosphate, urinalysis at baseline, then as clinically indi-
cated; Liver function tests at baseline and for several months
Lactic acid if clinical concern
Test for HIV before treatment initiation

Entecavir (ETV) 0.5 or 1.0 mg daily ≥2 years:
weight based to 10-30 kg; 
>30 kg: 0.5 mg daily

C Lactic acidosis Lactic acid if clinical concern

TDF 300 mg daily ≥12 years: 300 mg daily B Nephropathy, Fanconi syndrome, osteomalacia, 
lactic acidosis

Creatinine clearance at baseline/annually
If at risk for renal impairment, serum phosphate, urine glucose, protein 
at least annually
Consider bone density study at baseline/during treatment
Lactic acid if clinical concern
Test for HIV before treatment initiation

PEG-IFN-2a 180 μg weekly N/A C Adults: flu-like symptoms, fatigue, mood distur-
bances, cytopenias, autoimmune disorders
Children: anorexia and weight loss

CBC (every 1-3 months)
TSH (every 3 months)
Clinical monitoring for autoimmune, ischemic, neuropsychiatric, and 
infectious complications

Not Recommended

LAM 100 mg daily ≥2 years:
3 mg/kg daily to maximum 
100 mg

C Pancreatitis
Lactic acidosis

Amylase/lipase, lactic acid if clinical concern

Telbivudine 600 mg daily N/A B Creatine kinase elevations and myopathy
Peripheral neuropathy
Lactic acidosis

Creatine kinase, lactic acid, nerve conduction study if clinical concern

ADV 10 mg daily ≥12 years: 10 mg daily C Acute renal failure
Fanconi syndrome
Nephrogenic diabetes insipidus
Lactic acidosis

Creatinine clearance at baseline/annually
If at risk for renal impairment, serum phosphate, urine glucose, protein 
at least annually
Consider bone density study at baseline/during treatment
Lactic acid if clinical concern

IFN-a-2b N/A ≥1 year:
6 million IU/m2 three times 
per week

C Adults: flu-like symptoms, fatigue, mood distur-
bances, cytopenias, autoimmune disorders
Children: anorexia and weight loss

CBC (every 1-3 months)
TSH (every 3 months)
Clinical monitoring for autoimmune, ischemic, neuropsychiatric, and 
infectious complications

Abbreviations: CBC, complete blood count; N/A, Not Applicable; TSH, thyroid-stimulating hormone. Ahn et al. Clin Liver Dis 2018; 12: 19-23.  



HBV Recommendation 

4. Abstinence or only limited use of alcohol is rec-
ommended in HBV-infected persons.

5. Optimization of body weight and treatment of
metabolic complications, including control of dia-
betes and dyslipidemia, are recommended to pre-
vent concurrent development of metabolic
syndrome and fatty liver.

Guidance Statements on Counseling of Persons
Who Are HBsAg Negative and anti-HBc Positive
(With or Without anti-HBs)

1. Screening for anti-HBc is not routinely recom-
mended except in patients who have HIV infec-
tion or who are about to undergo HCV therapy
or immunosuppressive treatment.

2. Persons who are anti-HBc positive without
HBsAg are not at risk of transmission of HBV,
either sexually or to close personal contacts.

3. Persons who are positive only for anti-HBc and
who are from an area with low endemicity with
no risk factors for HBV should be given the full
series of hepatitis B vaccine.

4. Persons who are positive only for anti-HBc and
have risk factors for hepatitis B (Table 3) are not
recommended for vaccination unless they are HIV
positive or immunocompromised.

1C. COUNSELING OF HBsAg-
POSITIVE WOMEN IN
PREGNANCY AND POSTPARTUM

All pregnant women should be screened for HBsAg.
Pregnant women with CHB should be encouraged to
discuss with their obstetrician and/or pediatrician the

prevention of mother-to-child transmission. Hepatitis
B immune globulin (HBIG) and HBV vaccine should
be administered to their newborn <12 hours after
delivery.(23,64) Antiviral therapy in the third trimester
is recommended for pregnant women with serum
HBV DNA >200,000 IU/mL.(1,4)

A proportion of women (around 25%) have hepatitis
flares with or without HBeAg seroconversion within
the first months after delivery.(65) Seroconversion rates
of up to 17% have been described. It has been postu-
lated that the rapid decrease in cortisol levels character-
istic of the postpartum state is analogous to the steroid
withdrawal therapy that has been used to elicit sero-
conversion. Although the flares are often mild and
resolve spontaneously, cases of acute liver failure have
been described in the peripartum period.(66-68)

Extending third trimester antiviral therapy from 2 to
12 weeks postpartum did not protect against postpar-
tum flares in one study,(68) supporting the AASLD
guideline recommendation that antiviral therapy given
for prevention of mother-to-child transmission be dis-
continued at the time of delivery or up to 4 weeks
postpartum.(1)

A previous systematic review of any antiviral therapy
in the third trimester showed a significant reduction in
perinatal transmission of HBV(4) with lamivudine, tel-
bivudine, or TDF, but TDF is the preferred choice
owing to its antiviral potency and concerns for resis-
tance with the other antiviral agents. Two recent ran-
domized, control trials of TDF versus no antiviral
treatment in the third trimester confirmed significant
reductions in risk of mother-to-child transmission of
hepatitis B with TDF in women with a high level of
HBV DNA.(69,70) Elevated maternal creatine kinase
levels were more frequent in TDF-treated versus
untreated women in one study, though none were
assessed as clinically significant.(69) Both studies found
no difference in the rates of prematurity, congenital
malformations, or Apgar scores. Additional data on
infant safety (including bone growth) from studies of
pregnant women receiving antiretroviral therapy found
no increase in adverse events among TDF-exposed
versus unexposed infants.(71-73) Although a previous
study of HIV-infected pregnant mothers found TDF-
exposed infants to have 12% lower whole-body bone
mineral content than unexposed infants,(74) the follow-
up study showed no differences at 2 years of age.(71)

Whether invasive procedures during pregnancy,
such as amniocentesis, increase the risk of HBV infec-
tion in the infants is unclear. Two studies including 21
and 47 HBsAg mother-infant pairs respectively

TABLE 5. Recommendations for Infected Persons Regarding
Prevention of Transmission of HBV to Others

Persons Who Are HBsAg Positive Should:
! Have household and sexual contacts vaccinated
! Use barrier protection during sexual intercourse if partner is not

vaccinated or is not naturally immune
! Not share toothbrushes or razors
! Not share injection equipment
! Not share glucose testing equipment
! Cover open cuts and scratches
! Clean blood spills with bleach solution
! Not donate blood, organs, or sperm

Children and Adults Who Are HBsAg Positive:
! Can participate in all activities, including contact sports
! Should not be excluded from daycare or school participation and

should not be isolated from other children
! Can share food and utensils and kiss others

HEPATOLOGY, Vol. 67, No. 4, 2018 TERRAULT ET AL.
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HBV PreventionSection V. Liver Diseases Due to Infectious Agents

encoded proteins in other sites, such as adrenal glands, testis, colon,
nerve ganglia, and skin, suggests that there is a vast extrahepatic
reservoir for infectious virus.6 Small amounts of HBV DNA have
been demonstrated in peripheral mononuclear cells and liver tissue
years after apparent resolution of chronic infection.7,8 Extrahepatic
localization of low levels of replicating virus explain the relatively
high rate of transmission of infection from anti-HBc positive organ
donors.9

RATES OF INFECTION IN THE UNITED STATES
Hepatitis B virus has infected an estimated 150 000–450 000
persons in the US each year during the past two decades.10 There
has been a 75% reduction in incidence of acute hepatitis B between
the years 1987 and 1998 owing to vaccination programs, changes in
sexual lifestyle, refinements in blood screening procedures, and the
availability of virus-inactivated blood components (Figure 31-1).
Most striking has been the decrease among children and healthcare
workers, groups with the highest rates of vaccination. Nonetheless,
an estimated 78 000 cases of new HBV infections occurred in 2001,
with the highest incidence of disease among sexually active young
adults (20–29 years old), and higher rates among black and Hispanic
people than in white persons.11 Between 1991 and 2001, approxi-
mately 40% of cases of acute hepatitis B reported to the Centers
for Disease Control were caused by intimate contact among hetero-
sexuals, approximately 18% were due to injecting drug use, and 19%
occurred in men who have sex with other men (Figure 31-2).
Between 1994 and 1998, more than half of all patients (56%)
reported treatment for a sexually transmitted disease or imprison-
ment prior to their illness, suggesting that these cases might have
been prevented by routine immunization in sexually transmitted
disease clinics and correctional health care programs.10

According to the third National Health and Nutrition Examina-
tion Survey (1988–1994), one or more serologic markers of HBV
infection were demonstrated in 4.9% of the US population, and the

prevalence of chronic infection was 0.2%.12 Traditional estimates
based on the results of blood donation screening in the late 1970s
also indicated a prevalence rate for chronic infection of 0.2–0.4% in
the US population. Although it has traditionally been estimated that
there are between 1.25 and 1.5 million HBV carriers in the US, this
is likely to be a serious underestimate because of changing immi-
gration patterns and under-representation of certain minorities, such
as Asians and Pacific Islanders, in field surveys, ethnic groups in
which chronic infection rates of 10% are routinely seen.
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Figure 31-2. Reported risk factors for acute hepatitis B in adults, United States,
1991–2001. Source: Sentinel Counties Study of Viral Hepatitis, CDC, courtesy 
of Dr Eric Mast. *Other includes household contact, institutionalization,
hemodialysis, blood transfusion, and occupational exposure.

Zakim and Boyer’s Hepatology. 5th edition. Chapter 31: Hepatitis B.



HCV Genotypes

only found sporadically, mostly in emigrants from
Southeast Asia. However, genotypes 3a and 4d for
example, have had increasing importance in Europe
because of transmission among intravenous drug
addicts. Thus, in some Northern European countries
genotype 3a constitute nearly half of all infections
[66]. Furthermore, although genotype 4 is primarily
found in the Middle East and Africa, 4d was origi-
nally identified in a Danish patient [47,67] and is
an important genotype among intravenous drug
addicts in Europe.

In most countries of the Americas the majority
of infections are genotype 1 (subtypes 1a and 1b);
the remaining infections are genotypes 2 (in partic-
ular 2a) and 3a [64]. Genotype 3 is found infre-
quently in Africa (and nearly exclusively in North
and South Africa), where genotypes 1, 2 and 4 are
the prevalent genotypes in North and Central Africa
and genotypes 1 and 5 in South Africa; genotypes 4
is the most prevalent in North East and Central
Africa and genotype 5 in South Africa. There are
numerous subtypes of genotype 4, as originally

identified among HIV infected individuals from the
Democratic Republic of the Congo (Zaire at the time)
[47,67]. In Egypt most infections are subtype 4a,
resulting from extensive transmission during a
national anti-schistosomiasis injection campaign
[68,69]. Only a single subtype of genotype 5 was
identified [47,67]. In the Middle East genotypes 1
and 4 predominates. Although genotype 1 is most
prevalent in Asia, genotypes 2, 3 and 6 are other
important genotypes. Most infections in India, Pak-
istan, Bangladesh, Myanmar, Nepal, and Thailand
are genotype 3, including numerous subtypes as
originally evidenced in samples from Nepal [70]. In
Japan most infections are genotypes 1b and 2a.
Genotype 6 is found in 10–20% of the population
in many areas in East and South East Asia; the rela-
tive high prevalence of subtype 6a, originally identi-
fied in a patient from Hong Kong [47,67,71], is the
result of spread among intravenous drug addicts in
Vietnam and Hong Kong. Numerous subtypes of
genotype 6 exist, as originally found in individuals
from Vietnam [72]. Finally, in Russia and Australia/
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risk-based and target the birth cohort of individuals born from 
1945 to 1975, which currently encompasses the majority of persons 
chronically infected with HCV in Canada (class of recommenda-
tion: 2a; level of evidence: C).

A high proportion of Canadians with chronic HCV infection 
remain undiagnosed, with credible estimates ranging from 44% 
to 70%.4,23 The asymptomatic nature and slow progression of the 
infection require that individuals be identified through screening. 
Individuals at increased risk of infection should be tested for HCV 
(Box 2). In addition, based on a high prevalence and low testing 
rate among baby boomers, a strategy of one-time screening of all 
individuals born between 1945 and 1975 has been shown to be 
cost-effective and should be implemented in Canada.25

We recommend that anti-HCV antibody testing be the diagnostic test 
of choice for initial screening. If positive, a confirmatory HCV RNA 
polymerase chain reaction test is required to confirm chronic infec-
tion. In those with previous spontaneous or treatment-induced 
clearance and those with suspected acute infection, HCV RNA is the 
screening test of choice because anti-HCV antibody tests remain 
positive for life, even after spontaneous or treatment-induced clear-
ance of HCV (class of recommendation: 1; level of evidence: A).

Initial screening should test for HCV antibodies (anti-HCV) with 
confirmation of active infection with HCV RNA in those who test 
antibody positive.26,27 Some individuals (15%–30%) may sponta-
neously clear infection shortly after acquisition, with no long-term 
consequences. Such individuals will test positive for anti-HCV 
antibodies but negative for HCV RNA;28 notably, they are not pro-
tected from reinfection. Once chronic (beyond six months), spon-
taneous clearance of HCV is extremely uncommon.28

We suggest that all individuals who test positive for HCV RNA be 
evaluated by practitioners with experience in HCV management 
(class of recommendation: 1; level of evidence: C).

Despite a diagnosis of chronic hepatitis C, many patients are 
never seen by HCV experts, leading to low rates of treatment 
uptake and screening for complications.29 Training primary care 
providers, addiction specialists, nurses and nurse practitioners 
to provide HCV care, as well as using telemedicine approaches 
(e.g., Project ECHO) to co-manage patients, can lead to delivery 
of high-quality HCV treatment with outcomes similar to those 
achieved in academic centres.30,31 Expansion of nonspecialist 
HCV care will be required in Canada to ensure that all infected 
individuals receive appropriate care.

Treatment
All patients with chronic HCV infection should be considered candi-
dates for antiviral therapy (class of recommendation: 1; level of 
evidence: A).

The landscape of antiviral treatment for hepatitis C is chang-
ing rapidly. With the markedly improved efficacy and safety of 
current therapy based on direct-acting antiviral agents and the 
well-documented benefits of achieving sustained virologic 
response, there is no longer any medical justification to restrict 
therapy, except in individuals with severe comorbidities and 
short life expectancy unrelated to HCV infection. As such, all indi-

viduals with chronic HCV infection should be considered candi-
dates for antiviral therapy.32

Prompt initiation of treatment should occur in certain patient 
subgroups, especially those with advanced liver fibrosis (F3 [bridg-
ing fibrosis] or F4 [cirrhosis], according to the Meta-analysis of His-
tological Data in Viral Hepatitis [METAVIR] classification),33 and 
those with extrahepatic manifestations of HCV infection.34

Patients with mild fibrosis (F0–F2) should also be considered 
for treatment. Viral eradication in this group improves health-
related quality of life8,9 and may prevent incident infections in 
those at risk of infecting others (e.g., people engaged in high-
risk activities).35

Notably, a careful review by the Canadian Agency for Drugs and 
Technologies in Health (CADTH) showed that treatment of HCV 
with interferon-free direct-acting antiviral agent–based therapy is 
cost-effective at all stages of fibrosis.36 Recent negotiated price 
reductions should make treatment more cost-effective (through 
the pan-Canadian Pharmaceutical Alliance). Although some 
regions in Canada continue to limit access to treatment to those 
with hepatic fibrosis, there is no medical or epidemiological evi-
dence to support restrictions based on fibrosis stage.32,37–40 Price 
reductions have led to removal of restrictions in many jurisdictions.

Pretreatment evaluation
Initial evaluation should include questions about risk factors for 
viral acquisition to determine risks for transmission and estimate 

Box 2: Populations for whom testing for hepatitis C 
virus (HCV) is recommended
Risk factor–based screening24

• History of current or past (even once) injection drug use*
• Received health care or personal services where there is a lack 

of infection prevention and control practices
• Received a blood transfusion, blood products or organ 

transplant before 1992 in Canada
• History of or current incarceration
• Born or resided in a region where hepatitis C prevalence is > 3%, 

such as:
• Central, East and South Asia;
• Australasia and Oceania;
• Eastern Europe;
• Subsaharan Africa;
• North Africa or Middle East

• Born to a mother who is HCV-infected
• History of sexual contact or sharing of personal care items with 

someone who is HCV-infected*
• HIV infection, particularly men who have sex with men*
• Received chronic hemodialysis treatment
• Elevated alanine aminotransferase
Population-based screening25 

• Born between the years 1945 and 1975

*Retesting should be performed at least once per year in those individuals who are 
engaged in ongoing high-risk activities and must be done with HCV RNA, as anti-
HCV will remain positive even after achievement of sustained virologic response.

Shah et al. CMAJ 2018; 190: E677-87.  



Natural History HCV

than half of these being unsafe in the developing world; 2–5
million HCV infections annually are attributable to unsafe
health care injections.18–20,28,33 Some countries have massive
HCV problems: about 10% of the Pakistani population is in-
fected, as is about 15%–20% of the population in Egypt.12,16

Most patients in Egypt became infected during attempts to
eradicate endemic bladder schistosomiasis by mass par-
enteral antischistosomal treatment programs.16,17

Transmission through blood products and organ trans-
plantation has been virtually eliminated in North America
since 1990, following the exclusion of high-risk donors, new
viral inactivation procedures, and the development of increas-
ingly more sensitive HCV screening tests.34–36 The current risk
of HCV infection from blood transfusion in Canada is esti-
mated to be less than 1 in 3 000 000 units transfused.37

Sexual and vertical transmission of HCV is uncommon
and much less efficient than with hepatitis B virus or
HIV.32,38,39 High HCV prevalence is found among sex workers,
but it is often linked to drug injection and to people who have
multiple partners.40–42 In Western countries, the prevalence
among long-term sexual partners with continuing sexual ex-
posure and no other risk factors is relatively low (< 5%).43–45

Recently, apparent sexual transmission of HCV has been in-
creasingly reported in Europe among gay men who are not in-
jection drug users; such men have a higher prevalence of fist-
ing and of lymphogranuloma venereum, HIV and other
sexually transmitted infections.46–49 The vertical HCV trans-
mission risk is estimated to be about 4%–7%, and it rises
with HIV coinfection and a high maternal HCV viral load.50–52

HCV is not transmitted by breastfeeding.52,53

Risk of HCV transmission through needlestick injury is in

CMAJ • February 28, 2006 • 174(5)     |      650

Review

Box 1: Risk factors for hepatitis C virus (HCV)
infection36,63,64

High risk of HCV infection is associated with:

• Any history of injection drug use

• Contaminated blood or blood products or organ
transplantation before July 1990

• Incarceration

• Needlestick or sharp injuries

• Procedures (e.g., injection, vaccination, surgery,
transfusion, ceremonial rituals) involving reuse or sharing
of contaminated equipment in parts of the world with
high HCV prevalence (see Table 1)

• Nonsterile contaminated tattooing or body piercing
equipment

• Receiving hemodialysis

• Sharing personal items contaminated with blood with an
HCV-infected person (e.g., razors, nail clippers,
toothbrush)

• Sharing contaminated intranasal cocaine equipment

• Hepatitis B virus infection

• HIV infection

• Children born to mother with HCV infection*

• Undiagnosed liver disease

Moderate risk of HCV infection is associated with:

• A sexual partner with HCV

• Multiple sexual partners

• Sexually transmitted infection, including HIV and
lymphogranuloma venereum

• Traumatic sex that involves the potential for mucosal
tearing (sex toys, fisting)

• Vaginal sex during menstruation

Transmission of hepatitis C virus is NOT associated with:

• Coughing

• Food

• Water

• Sharing eating utensils

• Hugging or kissing

• Shaking hands

• Toilet seats

• Other casual contact

• Breastfeeding (unless nipples are cracked and bleeding)

• Oral sex (unless blood exposure is involved)

*Pregnancy is not contraindicated, but fetal scalp monitoring or prolonged
labour after rupture of membrane should be avoided. Interferon and
ribavirin are contraindicated during pregnancy. Whether C-sections
prevent vertical transmission remains unknown.

Cirrhosis develops in
2%–20% of patients

20–30 yr after infection

Death

Liver failure or
decompensation

(2%–5% of patients/yr)

Hepatocellular
carcinoma

(1%–4% of patients/yr)

Liver transplantation

Mean incubation period
6–8 wk

15%–50% of patients clear
the infection

HCV exposure

Acute infection*

Chronic infection
occurs in 50%–85% of

patients

Fig. 1: Natural history of hepatitis C virus (HCV) infection.68

*Note that 60%–75% of patients are asymptomatic at this stage.

Wong et al. CMAJ 2006; 174: 
649-59.
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for initial HCV screening.(51,52) The sensitivity and 
specificity of the lone FDA-approved point-of-
care test (OraQuick HCV Rapid Antibody Test; 
OraSure Technologies Inc., Bethlehem, PA) are 
similar to laboratory-based assays.(53,54) A positive 
HCV-antibody test indicates current (active) HCV 
infection (acute or chronic), a past resolved infec-
tion, or rarely a false-positive result.(55) A test to 
detect HCV viremia is necessary to confirm active 
HCV infection (see Fig. 1). Ideally, a positive HCV-
antibody test automatically reflexes to HCV-RNA 
testing. This approach requires a single blood col-
lection and avoids a return visit for confirmatory 
testing, a major barrier in the continuum of care.(56) 
Collection of dried blood spots is an option for 
sequential HCV-antibody and reflex HCV-RNA 
testing. Dried blood spot collection can be accom-
plished with a fingerstick rather than venepuncture, 
and transport does not require an intact cold chain, 
making this an advantageous testing option in rural 
areas and among people for whom phlebotomy is a 
testing barrier.(57) An FDA-approved quantitative or 
qualitative HCV-RNA assay with a detection level 
of ≤25 IU/mL should be used.

HCV-RNA testing is required to detect reinfec-
tion after previous spontaneous or treatment-related 
viral clearance because HCV-antibody positivity is 
expected (see Fig. 1). Immunocompromised persons 
and those with possible HCV exposure in the prior 
6 months may be HCV antibody–negative due to 
delayed or failed seroconversion(58) or being in the 
seroconversion window period,(52) respectively. HCV-
RNA testing is a consideration for these individuals, 
particularly for those with a known risk factor(s).

Persons who have a reactive HCV-antibody test 
and a negative (not detected) HCV-RNA test should 
be informed that they do not have evidence of current 
HCV infection. Although additional testing is typi-
cally unnecessary, HCV-RNA testing can be repeated 
for persons with ongoing HCV infection risk or if 
there is a high index of suspicion for recent infection. 
If either the clinician or the patient wishes to deter-
mine whether a positive HCV-antibody test in the 
absence of HCV viremia represents a resolved HCV 
infection or a biologic false positive, repeat testing 
with a different HCV-antibody assay can be under-
taken. A false positive typically does not occur with 
two different assays.(51,59)

FIG. 1. Recommended testing for diagnosis of current HCV infection or reinfection. aFor diagnosis of current initial HCV infection, 
begin with HCV-antibody testing. bFor recurrent HCV infection, begin with HCV-RNA testing. cFor persons who might have been 
exposed to HCV within the past 6 months, testing for HCV RNA or follow-up testing for HCV antibody should be performed. For 
persons who are immunocompromised, testing for HCV RNA should be performed. dTo differentiate past, resolved HCV infection from 
biologic false positivity for HCV antibody, testing with another HCV-antibody assay can be considered. Repeat HCV-RNA testing if 
the person tested is suspected to have had HCV exposure within the past 6 months or has clinical evidence of HCV disease or if there is 
concern regarding the handling or storage of the test specimen. Adapted from Centers for Disease Control and Prevention.(51)
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HIV coinfection, end-stage renal disease, and preg-
nancy prior to treatment initiation.

Clearance of HCV infection with DAA therapy 
can improve hepatic function and thereby affect the 

safety and efficacy of some concomitantly adminis-
tered medications. Real-world data indicate an asso-
ciation between DAA therapy and reduced glycemia, 
particularly among people with diabetes.(141-144) 

FIG. 2. Recommended simplified HCV treatment algorithm for treatment-naive adults without cirrhosis.

AASLD-IDSA. Hepatology 2020; 71: 686-721.
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Figure 1. 
The evolution of the standard of care for HCV and improvements in sustained virological 
response rates. (Refs 9 to 12)
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Outcomes After Achieving A Cure

contrast with 46 patients without
SVR, of whom 13 died during follow-
up. Liver-related mortality or liver
transplantation occurred in 103
patients (30%) without SVR and in
only 3 patients (2%) with SVR
(Table 2).

In comparison, after the previous
data collection, we found that liver-
related mortality or liver transplanta-
tion occurred in 34 patients without
SVR and only 1 patient with SVR.11 The
10-year cumulative incidence risk of
liver-related mortality or liver trans-
plantation was 1.9% (95% CI, 0.0%-
4.1%) in patients with SVR and 27.4%
(95% CI, 22.0%-32.8%) in patients

without SVR (P! .001) (Figure). This
resulted in a lower hazard in patients
achieving SVR (adjusted HR, 0.06; 95%
CI, 0.02-0.19; P! .001) (TABLE 4). In
contrast with the overall mortality
model, diabetes (HR, 0.86; 95% CI,
0.45-1.66; P=.66) and HCV genotype
3 infection (HR, 1.18; 95% CI, 0.62-
2.27; P=.62) were not associated with
liver-related mortality or liver trans-
plantation. Having Ishak fibrosis score
5 or 6 was a risk factor (HR, 4.02; 95%
CI, 1.67-9.69; P=.002 and HR, 4.84;
95% CI, 2.16-10.85, respectively;
P! .001). Further adjusting for labo-
ratory markers of liver disease sever-
ity showed that the HR of SVR for liver-

related mortality or liver transplantation
remained statistically significant (ad-
justed HR, 0.05; 95% CI, 0.01-0.22;
P! .001).

Liver-Related Morbidity
Seven patients with SVR (4%) were di-
agnosed with HCC, up to 6.8 years af-
ter SVR was achieved. In the without
SVR group, HCC occurred in 76 pa-
tients (22%). One hundred fifteen pa-
tients, of whom only 4 had SVR, had
liver failure with or without signs of
portal hypertension (Table 2). Ascites
was the most frequent first sign of liver
failure occurring in 75 cases (65%), fol-
lowed by 23 cases with variceal bleed-

Figure. Survival Outcomes for All-Cause Mortality, Liver-Related Mortality or Liver Transplantation, Hepatocellular Carcinoma, and Liver
Failure in Patients With Chronic Hepatitis C and Advanced Hepatic Fibrosis With and Without Sustained Virological Response (SVR)
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Survival curves for each outcome were constructed using a clock-reset approach; patients who switched from the without SVR to the with SVR group due to successful
retreatment during follow-up were censored in the without SVR group at the time of SVR. The time of SVR was then defined as time zero for their further follow-up
in the SVR group. Statistical significance between the survival curves in the without and with SVR groups was assessed with univariate Cox proportional hazards re-
gression analyses, including SVR as a time-dependent covariate. The 10-year cumulative occurrence rates for all-cause mortality were 8.9% (95% CI, 3.3%-14.5%)
for with SVR and 26.0% (95% CI, 20.2%-28.4%) for without SVR; for liver-related mortality or liver transplantation, 1.9% (95% CI, 0.0%-4.1%) for with SVR and
27.4% (95% CI, 22.0%-32.8%) for without SVR; for hepatocellular carcinoma, 5.1% (95% CI, 1.3%-8.9%) for with SVR and 21.8% (95% CI, 16.6%-27.0%) for
without SVR; and for liver failure, 2.1% (95% CI, 0.0%-4.5%) for with SVR and 29.9% (95% CI, 24.3%-35.5%) for without SVR.

SUSTAINED VIROLOGICAL RESPONSE AND ALL-CAUSE MORTALITY WITH HEPATITIS C
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Table 3: Recommended regimens and durations (weeks) for patients without cirrhosis who have never been treated, 
according to HCV genotype*

Regimen

HCV genotype

1a 1b 2 3 4 5 6

Ledipasvir/sofosbuvir
(Harvoni)

8–12 wk† 8–12 wk† NR + ribavirin 
12 wk

12 wk 12 wk 12 wk

Elbasvir/grazoprevir
(Zepatier)

12–16 wk
± ribavirin‡

8–12 wk§ NR + sofosbuvir
x 12 wk

12 wk NR NR

Paritaprevir/ritonavir/ombitasvir 
+ dasabuvir
(Holkira Pak)

+ ribavirin
12 wk

12 wk NR NR Paritaprevir/
ritonavir/

ombitasvir + 
ribavirin 12 wk

NR NR

Sofosbuvir + daclatasvir
(Sovaldi + Daklinza)

12 wk 12 wk 12 wk 12 wk NR NR NR

Sofosbuvir/velpatasvir
(Epclusa)

12 wk 12 wk 12 wk 12 wk 12 wk 12 wk 12 wk

Glecaprevir/pibrentasvir
(Maviret)

8 wk 8 wk 8 wk 8 wk 8 wk 8 wk 8 wk

Sofosbuvir/velpatasvir/
voxilarevir (Vosevi)¶

NR NR NR NR NR NR NR

Note:  HCV = hepatitis C virus, HIV = human immunodeficiency virus, NR = not recommended. 
*Where indicated, to be dosed according to weight: ≤ 75 kg: 1000 mg daily; ≥ 75 kg: 1200 mg daily. See Appendix 1 for reference supporting recommendations.
†In individuals without cirrhosis and without HIV with a viral load < 6 million IU/mL, an 8-week regimen of ledipasvir/sofosbuvir may be considered.
‡Resistance testing suggested for people with genotype 1a infection before treatment with elbasvir/grazoprevir. If resistance to nonstructural 5A (NS5A) inhibitors is present, treatment 
should be extended to 16 weeks with the addition of weight-based ribavirin.
§Eight weeks recommended in treatment-naive patients with fibrosis stages F0–F2. For those with F3 or F4, 12 weeks of therapy should be given.
¶Reserved for individuals who have been treated previously with direct-acting antiviral agents.

Table 4: Recommended regimens and durations (weeks) for patients with compensated cirrhosis who have never been 
treated, according to HCV genotype*

Regimen

HCV genotype

1a 1b 2 3 4 5 6

Ledipasvir/sofosbuvir
(Harvoni)

12 wk ± 
ribavirin†

12 wk NR + ribavirin 
12 wk

12 wk 12 wk 12 wk

Elbasvir/grazoprevir
(Zepatier)

12–16 wk
± ribavirin†

12 wk NR + sofosbuvir
x 12 wk

12 wk NR NR

Paritaprevir/ritonavir/ombitasvir 
+ dasabuvir
(Holkira Pak)

+ RBV
12 wk

12 wk NR NR Paritaprevir/
ritonavir/

ombitasvir + 
ribavirin 12 wk

NR NR

Sofosbuvir + daclatasvir
(Sovaldi + Daklinza)

24 wk 24 wk 24 wk 24 wk
± ribavirin

NR NR NR

Sofosbuvir/velpatasvir
(Epclusa)

12 wk 12 wk 12 wk 12 wk ± 
ribavirin‡

12 wk 12 wk 12 wk

Glecaprevir/pibrentasvir
(Maviret)

12 wk 12 wk 12 wk 12 wk 12 wk 12 wk 12 wk

Sofosbuvir/velpatasvir/
voxilaprevir (Vosevi)

NR NR NR NR NR NR NR

Note: HCV = hepatitis C virus, NR = not recommended, RBV = ribavirin. 
*Where indicated, to be dosed according to weight: ≤ 75 kg: 1000 mg daily; ≥ 75 kg: 1200 mg daily. See Appendix 1 for reference supporting recommendations.
†Resistance testing suggested for people with genotype 1a infection with compensated cirrhosis before treatment with ledipasvir/sofosbuvir or elbasvir/grazoprevir. If resistance to 
nonstructural 5A (NS5A) inhibitors is present, treatment should be extended to 16 weeks with the addition of weight-based ribavirin.
‡Resistance testing suggested for people with genotype 3 infection with compensated cirrhosis before treatment with sofosbuvir/velpatasvir. If resistance to NS5A inhibitors is present, 
addition of weight-based ribavirin may be considered.

Shah et al. CMAJ 2018; 190: E677-87.  
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Glecaprevir/Pibrentasvir
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HCV Post-treatment

AASLD-IDSA. Hepatology 2020; 71: 686-721.
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HIV coinfection, end-stage renal disease, and preg-
nancy prior to treatment initiation.

Clearance of HCV infection with DAA therapy 
can improve hepatic function and thereby affect the 

safety and efficacy of some concomitantly adminis-
tered medications. Real-world data indicate an asso-
ciation between DAA therapy and reduced glycemia, 
particularly among people with diabetes.(141-144) 

FIG. 2. Recommended simplified HCV treatment algorithm for treatment-naive adults without cirrhosis.
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Respondents identified a number of preferred 
methods of receiving information updates on HCV, 
with the most popular methods being published 
guidelines (86%), live seminars (77%), and online 
self-directed learning courses (57%).

Screening patterns
All respondents perform HCV screening as part 
of their practice (Table 2). All respondents would 
perform one-time screening on patients who have 
ever used injection drugs. Almost all respondents 
would perform annual screening on patients who 
report using injection drugs during the past year 
and on HIV-positive men who report engaging 
in condomless sex with men. The majority (73%) 

Table 2: Screening practices of full survey respondents  
(N = 64)

Patient population to be screened

Respondents 
who answered 
“yes” (%)*

Which patients would you test for HCV at least once 
(one-time screening)?

Every patient 3

Patients who have used injection drugs 100

Children born to HCV-positive mothers 89

Patients who were born, travelled, or 
resided in HCV-endemic countries

89

Patients who are HIV-positive 95

Patients on hemodialysis 90

Patients who have been in prison 98

Recipients of an organ transplant or 
blood product transfusion before 
1992 in Canada

99

All patients born between 1945–1975 73

Patients who have had a needle-stick 
injury

100

Which patients would you test for HCV at least once a 
year (annual screening)?

Patients using injection drugs during 
the past year

97

Patients using intranasal illicit drugs 
during the past year

81

HIV-positive men who have condom-
less sex with men

95

* Weighted % of respondents who answered “yes” to the 
given question
����γ������������������Ǣ�����γ����������������Ƥ�������
virus

support one-time screening of the birth cohort of 
patients born between 1945–1975, with 83% of pre-
scribers and 62% of non-prescribers agreeing with 
this practice. There were few respondents who 
 endorse universal one-time screening (3%).

Barriers to care
Both prescribers and non-prescribers noted that 
co-morbid mental health problems and compet-
ing medical or social priorities are important 
patient-related barriers to care (Table 3). At the 

Table 3: �����������������������������������Ƥ�����������
survey respondents (N = 64)

Barrier to care

Non-
prescribers 
(N = 28) 
(%)*

Prescribers 
(N = 36) 
(%)*

Patient-related barriers
Patients have other more 

urgent medical or social 
priorities.

61 40

Patients have mental health 
problems that limit their abil-
ity to engage in HCV care.

51 63

Patients continue to use 
 injection drugs.

31

Patients are poorly ad-
herent to lab or clinic 
appointments.

29

Health system-related barriers
I have not had enough training 

to provide good HCV care.
52

�����������ƥ�������������-
equately trained support 
���ơ�ȋ�Ǥ�Ǥǡ���������������-
����������������ơȌǤ

54

Patients have poor access to 
mental health treatment 
(e.g., psychiatry, psychol-
ogy, and social work).

43 45

Provincial restrictions on HCV 
treatment eligibility make it 
��ƥ������������������������
patients.

41

Patients who use injection 
drugs have poor access to 
harm reduction services or 
opioid substitution therapy.

55

* Weighted % of respondents who rated the given statement as 
“very important” or “most important”
HCV = hepatitis C virus
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Respondents identified a number of preferred 
methods of receiving information updates on HCV, 
with the most popular methods being published 
guidelines (86%), live seminars (77%), and online 
self-directed learning courses (57%).

Screening patterns
All respondents perform HCV screening as part 
of their practice (Table 2). All respondents would 
perform one-time screening on patients who have 
ever used injection drugs. Almost all respondents 
would perform annual screening on patients who 
report using injection drugs during the past year 
and on HIV-positive men who report engaging 
in condomless sex with men. The majority (73%) 

Table 2: Screening practices of full survey respondents  
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who answered 
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scribers and 62% of non-prescribers agreeing with 
this practice. There were few respondents who 
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Both prescribers and non-prescribers noted that 
co-morbid mental health problems and compet-
ing medical or social priorities are important 
patient-related barriers to care (Table 3). At the 
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Non-
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(N = 28) 
(%)*

Prescribers 
(N = 36) 
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Patient-related barriers
Patients have other more 

urgent medical or social 
priorities.

61 40

Patients have mental health 
problems that limit their abil-
ity to engage in HCV care.

51 63

Patients continue to use 
 injection drugs.

31
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29
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