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ABSTRACT
Hepatitis B virus (HBV) infection remains a global health threat. The World Health Organization 
(WHO) established a goal to eliminate HBV infection as a public health threat by 2030, and 
defined targets for key interventions to achieve that goal. We evaluated HBV burden and relevant 
national recommendations for progress towards WHO targets in circumpolar countries. Viral 
hepatitis experts of circumpolar countries were surveyed regarding their country’s burden of 
HBV, achievement of WHO targets and national public health authority recommendations for HBV 
prevention and control. Eight of nine circumpolar countries responded. All countries continue to 
see new HBV infections. Data about HBV prevalence and progress in reaching WHO 2030 
elimination targets are lacking. No country was able to report data for all seven WHO target 
measures. All countries have recommendations targeting the prevention of mother-to-child 
transmission. Only the USA and Greenland recommend universal birth dose vaccination. Four 
countries have recommendations to screen persons at high risk for HBV. Existing recommenda-
tions largely address prevention; however, recommendations for universal birth dose vaccination 
have not been widely introduced. Opportunities remain for the development of trackable targets 
and national elimination planning to screen and treat for HBV to reduce incidence and mortality.
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Introduction

Hepatitis B virus (HBV) infects the liver causing inflam-
mation, and can have an acute course followed by 
recovery or develop into a chronic infection. HBV infec-
tion remains a global health threat, with 2 billion peo-
ple worldwide estimated to have past or prior infection 
and approximately 257 million people in the world 
estimated to have chronic hepatitis B (CHB) [1,2]. 
Without treatment, 20–30% of those with CHB develop 
cirrhosis or hepatocellular carcinoma (HCC), and at least 
650,000 people are estimated to die annually from 

complications of HBV infection [2,3]. Effective antiviral 
treatment for CHB is available, and has been shown to 
decrease mortality from liver failure and decrease the 
risk of HCC [4–7]. As of 2016, only 10% of persons with 
CHB worldwide were estimated to have been diag-
nosed, and it is estimated that 17% of those diagnosed 
were on treatment [7].

HBV is transmitted from mother to child at the time 
of birth or through percutaneous or mucosal exposure 
to infected blood or body fluids, such as through sexual 
exposure later in life [2]. Without post-exposure 
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prophylaxis with HBV vaccination or hepatitis B immune 
globulin (HBIG), approximately 90% of infants and 30% 
of children younger than 5 years of age who are 
infected with HBV will develop CHB. In contrast, the 
likelihood of developing CHB after infection as an 
adult is 5–7% [8–10]. A highly effective vaccine against 
HBV has been widely available since the 1980s, and the 
World Health Organization (WHO) recommends that the 
vaccine be administered to every child as soon as pos-
sible after birth, ideally with the first dose within 
24 hours [2].

The WHO has adopted a goal of eliminating HBV 
infection as a public health threat by 2030, defined as 
a 90% decrease in incidence and a 65% decrease in 
mortality compared to 2015 baseline estimates [11,12]. 
Using mathematical modelling, the WHO established 
targets for key interventions identified as sufficient to 
achieve the elimination goal [13] (Table 1). The WHO 
has called for member states to track these targets in 
order to better understand how each country is pro-
gressing towards elimination.

The Circumpolar Viral Hepatitis Working Group 
(CVHWG) is a collaboration of Arctic Council member 
countries that fall within the WHO American and 
European regions. These countries share factors related 
to health and health care delivery, including relatively 
low population densities, populations living in areas far 
from urban health care centres, historical presence of 
indigenous populations and environmental challenges 
such as a changing climate [14–16]. Prior reports have 
described broadly the status of viral hepatitis in Arctic 
countries and the epidemiology of viral hepatitis in the 
circumpolar region [14,17,18]. A report from a working 
group meeting in 2012 highlighted recent successes in 
decreasing the incidence of HBV in the Russian 

Federation and the Alaska Native population as a result 
of two to three decades of vaccination campaigns [14]. 
This remarkable progress was accomplished through 
major political and public health commitments and 
calls for ongoing collaboration to affect change in the 
circumpolar region at the policy and public health 
level [14].

This project aims to summarise the current status of 
HBV elimination in circumpolar countries, specifically 
evaluating the burden of disease, achievement of 
WHO targets, presence of national public health author-
ity recommendations and barriers to elimination.

Methods

Survey development

A 5-page survey instrument regarding the burden of 
HBV and the presence of national public health author-
ity recommendations for HBV prevention and control 
was developed by the project team with input from 
international viral hepatitis experts. The survey included 
specific questions regarding HBV screening practices 
(overall, newborns, immigrants, pregnant women and 
high-risk populations) and methods (serology and HBV 
DNA), burden (number/incidence of acute and chronic 
HBV infections, data available on the prevalence of 
CHB), prevention programmes (vaccination: overall 
and targeted, immune globin, tenofovir), surveillance 
(chronic and acute HBV), reporting mandates (clinician, 
laboratory), vaccine coverage, treatment programmes 
and mitigation strategies (engineered devices and syr-
inge exchanges). Chronic and acute HBV infections 
were defined using the World Health Organization 
guidelines [19]. Open-ended questions were included 
inviting respondents to offer further insight into their 
country’s health systems and barriers to HBV elimina-
tion in their country.

Respondents

The survey was disseminated via email to viral hepatitis 
experts of nine circumpolar countries (USA (Alaska), 
Canada, Sweden, Norway, Finland, Denmark, 
Greenland, Iceland and the Russian Federation). 
Surveys were sent to individuals identified by atten-
dants of the CVHWG meetings. These people either 
completed the survey themselves or identified the 
most appropriate person in that country to complete 
the survey.

Completed surveys were returned between April 
2019 and February 2020. Respondents were asked to 
review tabulated results for the correctness and provide 

Table 1. WHO targets that would eliminate HBV infection as a 
public health threat by 2030. Adapted from WHO [13].

WHO 
Targets Intervention

2030 
target

Prevention 1. Three-dose hepatitis B vaccine for infants 
(coverage %)

90%

2. Prevention of mother-to-child-transmission 
of HBV: hepatitis B birth dose vaccination or 
other approaches (coverage %)

90%

3. Blood and injection safety (coverage %)
Blood safety: donations screened with quality 

assurance
100%

Injection safety: use of engineered devices in 
healthcare contexts

90%

4. Harm reduction (sterile syringe/needle sets 
distributed per person per year for people 
who inject drugs [PWID])

300

Treatment 5. Diagnosis and treatment (coverage %)
Diagnosis of HBV 90%
Treatment of HBV 80% of 

eligible
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answers to additional questions arising throughout the 
process of manuscript development.

Burden

Population and birth numbers of each country were 
obtained from online population databases 
(Supplementary Table S1) and used to calculate inci-
dence and prevalence rates. Rates were calculated 
using numbers of tracked or estimated cases reported 
in the survey and population or birth numbers from the 
countries in the corresponding year. Denmark’s rate of 
children born to HBV surface antigen (HBsAg)-positive 
women was calculated using the total number of births 
in the country over the same years as the available data.

WHO targets

The survey included questions pertaining to countries’ 
achievement of WHO targets (Table 1). The number of 
sterile syringe/needle sets distributed per person who 
injects drugs (PWID) was calculated from reported num-
bers of sterile syringe/needle sets distributed and PWID.

Policies

Survey questions focused on the countries’ national 
recommendations related to HBV prevention, surveil-
lance and treatment. Survey responses relating to key 
opportunities for public health intervention were tabu-
lated, and a subset was selected for inclusion through 
discussion between multiple authors. Responses to 
open-ended questions were reviewed and catalogued 
into categories related to systemic barriers to HBV elim-
ination and opportunities for policy development.

The survey asked about the existence of a recom-
mendation for universal birth dose vaccination for HBV. 
In addition, the authors compiled a summary of recom-
mended routine HBV vaccine schedules from each 
country’s public health authority website 
(Supplementary Table S1). Respondents reviewed the 
routine vaccine schedules table for correctness relative 
to WHO guidelines.

Results

Respondents

Surveys were completed and returned by representa-
tives from eight of the nine countries to which they 
were distributed. No response was received from the 
Russian Federation and, therefore not included in the 
study.

Burden

All countries were able to report the number of acute 
HBV infections recorded in their most recent year of 
data in the national registry (Table 2). These data only 
represent 1 year of reporting, limiting our ability to 
compare rates in Scandinavian countries, as small fluc-
tuations in the absolute number of cases in different 
years would produce significant changes in rate.

Finland was able to report the number of diagnosed 
cases of CHB among people living in the country based 
on surveillance data (131/100,000), while Sweden and 
Denmark provided estimates of the prevalence of CHB 
using screening and registry data (196–342/100,000 and 
131/100,000, respectively), and the USA estimated pre-
valence from serosurvey data (267/100,000) [20,21]. 
None of the other countries were able to provide 

Table 2. Rate of births by HBsAg-positive women, incidences of acute and chronic HBV and prevalence of diagnosed CHB in 
circumpolar countries, based on most recent data available in 2020.

Burden of disease USA Canada Sweden Norway Finland Denmark Greenland Iceland

Cases of acute HBV infection reported (year of data) 3,409 
(2017)

192 
(2017)

46 
(2018)

12 
(2018)

<5~ 

(2018)
6 

(2018)
5 

(2018)
<5~ 

(2018)
Incidence of acute HBV infection per 100,000 population 

(95% CI)
1.1 
(1.01, 
10.8)

0.5 
(0.46,0.63)

0.5 
(0.33, 
0.06)

0.2 
(0.12, 
0.40)

<0.09 
(3.32, 
20.07)

0.11 
(0.04, 
0.24)

8.95 
(3.28, 
19.84)

<1.37 
(0.50, 
3.04)

Cases of chronic HBV infection reported (year of data) 13,391 
(2017)

4,086 
(2017)

1,055 
(2018)

368 
(2018)

233 
(2018)

259 
(2017)

NT 47 
(2019)

Incidence of chronic HBV infection per 100,000 
population (95% CI)

4.11 
(4.04, 
4.18)

11.4 
(11.1, 
11.8)

10.3 
(9.7, 
2.0)

6.95 
(6.27, 
7.7)

4.22 
(3.7, 
4.8)

4.49 
(3.97, 
5.06)

NT 12.9 
(0.94, 
1.67)

Children born to HBsAg positive mothers (year of data) 20,832 
(2017)

NT NT ~500 
(2018)

NT 6,86 
(2006– 
2010)*

6 
(2018)

5 
(2019)

Incidence of children born to HBsAg positive mothers 
per 1,000 births (95% CI)

5.40 
(5.33, 
5.48)

NT NT ~9.07 
(8.3, 
9.9)

2.21 
(1.83, 
2.65)

2.68 
(2.48, 
2.88)

7.35 
(2.98, 
15.3)

1.12 
(0.41, 
2.49)

HBV: hepatitis B virus; NT: not tracked; USA: United States of America. * best data for this data for Denmark is based on publications [36] ~Data points 
representing less than 5 individuals is not shown. 
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prevalence estimates for CHB. Six of the eight countries 
reported the number of births to HBsAg-positive 
mothers. Among these, Iceland reported the lowest 
rate with 1.12 births/1,000 births to HBsAg-positive 
mothers in 2019, while Norway reported the highest 
at an estimated 9.07 births/1,000 births annually.

WHO targets

Data provided by respondents regarding the WHO tar-
gets was incomplete. No country was able to report 
data for all seven measures (Table 3). All countries 
provided data on screening of blood donations, for 
which all countries reported 100% coverage. Data 
regarding the percent of people with HBV who have 
been diagnosed or the percent on treatment was 
sparse. The USA and Denmark provided estimates of 
the percent diagnosed, while Denmark and Iceland 
provided estimates of those with treatment indications 
who are on treatment [20,21]. Iceland indicated that it 
had achieved four of the WHO targets for 2030. The 
USA, Sweden, Finland, Denmark and Greenland had 
each achieved three, while Canada and Norway each 
achieved two.

Policies

National coordination
All countries have a national surveillance system with 
mandated reporting of HBV infection. Greenland man-
dates reporting only of acute infections, while all other 
countries mandate reporting of both acute and chronic 
infections. The USA was the only country that reported 
having a national strategic plan for HBV elimination 
[22]. Representatives of Sweden, Norway, Denmark 
and Canada noted that while their countries do not 
have specific national strategic plans for hepatitis B 
elimination, they do have some form of broader gui-
dance on viral hepatitides and/or blood-borne diseases 
[23–26].

Representatives of five of the eight countries (USA, 
Canada, Sweden, Norway and Denmark) made a speci-
fic note in open-ended responses that there are impor-
tant recommendations from sub-national authorities, 
professional societies and other stakeholders which 
are not captured by the survey due to its focus on 
national public health authority recommendations.

The most common category of responses to the 
open-ended question about societal perception of 
HBV was that HBV is largely regarded as a problem of 
specific high-risk populations, commonly immigrants 
and not a priority for the broader public. Several 
respondents from Nordic countries reported that the 

majority of cases of HBV in their country are diagnosed 
amongst foreign-born individuals. It was noted that at a 
national planning level, HBV is grouped with other 
blood-borne infections and that continuing the overall 
approach is felt to be an adequate course for achieving 
HBV elimination.

All respondents noted that developing national stra-
tegies for prevention and control of HBV infection was 
identified as an important next step towards reaching 
HBV elimination and that improved quality and avail-
ability of data regarding burden, epidemiology and 
vaccine coverage would be important to inform recom-
mendations and policies. They cited increasing aware-
ness amongst health care providers, the general 
population and high-risk groups as important public 
health actions that need to be taken to increase vacci-
nation and screening rates.

Prevention of mother-to-child-transmission and 
vaccine schedules
All countries reported having national public health 
authority recommendations to screen all pregnant 
women for HBsAg (Table 4). Four of the eight countries 
reported a recommendation to screen all HBsAg-posi-
tive pregnant women for HBV DNA and administer 
tenofovir to women with levels above 200,000 IU/mL 
(Table 4). All countries reported a recommendation to 
administer prophylaxis in the form of HBV vaccine with 
or without HBIG within 12 hours of birth to infants born 
to HBsAg-positive mothers. Sweden noted that recom-
mendations take into account HBV e antigen (HBeAg) 
status to determine whether administration of HBIG is 
added to hepatitis B vaccination, which is recom-
mended for all infants born to HBsAg-positive mothers.

Vaccine recommendations and practices varied 
between responding countries (Table 5). The USA and 
Greenland are the only two countries with a recommen-
dation for universal birth dose vaccination for HBV; two 
provinces of Canada do as well. Childhood vaccination 
is routinely offered in Canada, Sweden and Norway. In 
Canada, there is a national recommendation for child-
hood vaccination, but the timing of the vaccine is 
established by sub-national public health authorities, 
some of which do recommend birth dose vaccination. 
Norway and Sweden recommend the first dose be 
given to infants at 3 months of age, while Finland, 
Denmark and Iceland only recommend vaccination of 
groups of people determined to be high-risk.

In open-ended responses, respondents from coun-
tries with universal childhood vaccine strategies cited 
costs, patient hesitation and limited health care provi-
der knowledge of adult vaccination practices as barriers 
to increased vaccination rates. Respondents from 

4 C. HAERING ET AL.



Ta
bl

e 
3.

 C
irc

um
po

la
r 

co
un

tr
ie

s’ 
ac

hi
ev

em
en

t 
of

 W
H

O
 t

ar
ge

ts
 f

or
 e

lim
in

at
io

n 
of

 H
BV

 in
fe

ct
io

n 
as

 a
 p

ub
lic

 h
ea

lth
 t

hr
ea

t, 
ba

se
d 

on
 m

os
t 

re
ce

nt
 d

at
a 

av
ai

la
bl

e 
in

 2
02

0.

W
H

O
 T

ar
ge

ts
U

SA
Ca

na
da

Sw
ed

en
N

or
w

ay
Fi

nl
an

d
D

en
m

ar
k

G
re

en
la

nd
Ic

el
an

d
W

H
O

 2
03

0 
Ta

rg
et

Th
re

e 
do

se
 H

BV
 v

ac
ci

ne
 c

ov
er

ag
e

91
%

 o
f 

19
–3

5 
m

on
th

s 
(2

01
7)

74
%

 o
f 

2 
ye

ar
s

92
%

 o
f 

2 
ye

ar
s 

(2
01

8)
N

T
N

T
N

T
84

%
 o

f 
12

 m
on

th
s 

(2
01

9)
N

T
90

%

Bi
rt

h 
do

se
 v

ac
ci

ne
 c

ov
er

ag
e

74
%

 (
20

17
)

N
T

N
T

N
T

N
T

N
T

N
T

0.
1%

 (
20

19
)

90
%

Bl
oo

d 
do

na
tio

ns
 s

cr
ee

ne
d 

w
ith

 q
ua

lit
y 

as
su

ra
nc

e
10

0%
10

0%
10

0%
10

0%
10

0%
10

0%
10

0%
10

0%
10

0%

Pr
op

or
tio

n 
of

 u
ns

af
e 

in
je

ct
io

ns
0%

 (
es

t)
0%

 (
20

18
)

0%
 (

20
18

)
N

T
0%

0%
0%

 (
es

t)
0%

 (
20

19
)

0%
Sy

rin
ge

s/
ne

ed
le

s 
di

st
rib

ut
ed

/P
W

ID
/y

ea
r

N
T

N
T

N
T

30
6–

43
5 

(e
st

)
36

9
N

T
N

/A
a

>
 4

00
30

0

Pe
rc

en
t 

of
 in

fe
ct

ed
 d

ia
gn

os
ed

34
%

 (
es

t, 
20

16
) 

[2
1]

N
T

N
T

N
T

N
T

67
%

 (
es

t, 
20

07
) 

[2
0]

N
T

N
T

90
%

Pe
rc

en
t 

di
ag

no
se

d 
w

ith
 H

BV
 o

n 
tr

ea
tm

en
tb

N
T

N
T

N
T

N
T

N
T

84
%

 (
es

t)
 [

37
]

>
90

%
 (

es
t, 

20
19

)
80

%

Es
t: 

es
tim

at
ed

; H
BV

: h
ep

at
iti

s 
B 

vi
ru

s;
 N

T:
 N

ot
 t

ra
ck

ed
 N

/A
: n

ot
 a

pp
lic

ab
le

; P
W

ID
: p

er
so

ns
 w

ho
 in

je
ct

 d
ru

gs
. a G

re
en

la
nd

 r
ep

or
ts

 t
ha

t 
th

er
e 

ar
e 

ze
ro

 o
r 

ve
ry

 f
ew

 P
W

ID
 in

 t
he

 c
ou

nt
ry

. b
O

f 
th

os
e 

el
ig

ib
le

 f
or

 t
re

at
m

en
t. 

INTERNATIONAL JOURNAL OF CIRCUMPOLAR HEALTH 5



countries that recommend only targeted vaccination of 
high-risk individuals cited a lack of recommendation for 
routine vaccination as limiting vaccination rates. They 
also noted that their national public health authorities 
do not feel universal vaccination is a priority given low 
rates in indicators of burdens of HBV in their countries 
and that most HBV in their countries is diagnosed 
amongst foreign-born individuals.

Screening and treatment
Five of eight responding countries reported a recom-
mendation to screen ‘high-risk’ persons for HBV (Table 
6). All of those countries reported a definition for ’high- 
risk’, which includes both PWID and persons emigrating 
from countries with a high prevalence of HBV infection. 
Two additional countries have guidelines specific to 
people either migrating or seeking asylum from high 

prevalence countries. Three of seven countries have 
recommendations for the treatment of CHB.

Open-ended responses regarding barriers to screen-
ing made frequent mention of costs and difficulty con-
necting follow-up services to high-risk populations, 
specifically immigrants. Countries with recommenda-
tions to screen high-risk populations additionally 
noted lack of patient and provider awareness and con-
cerns for privacy and stigma as limiting rates of HBV 
screening.

Discussion

Circumpolar countries have basic systems in place for 
screening all pregnant women and preventing maternal 
transmission, and detecting acute and chronic HBV 
infection, but the opportunity remains for national 

Table 4. Presence of national public health authority recommendations for prevention of mother-to-child-transmission of hepatitis 
B virus in circumpolar countries, 2020.

Prevention of mother-to-child-transmission USA Canada Sweden Norway Finland Denmark Greenland Iceland

Do the public health authorities in your country make recommendations to …

Screen all pregnant women for HBsAg? Y Y Y Y Y Y Y Y
Screen all pregnant women who test positive for HBsAg for HBV DNA? Y N N Y Y Y N Y
Administer tenofovir to all HBsAg-positive pregnant women with HBV DNA 

levels above 200,000 IU/ml?
Y N N Y Y Y Unk N

Vaccinate all children born to mothers who are HBsAg-positive within 
12 hours of birth?

Y Y Y Y Y Y Y Y

Administer hepatitis B immune globulin within 12 hours of birth to all 
children born to mothers who are HBsAg-positive?

Y Y N Y Y Y Y Y

Administer universal birth dose vaccination? Y N N N N N Y N

USA: United States of America; HBV: hepatitis B virus; N (No) and Y (Yes) indicate the absence or presence of recommendation, respectively. Unk: Unknown. 

Table 5. Schedules of routinely recommended/offered hepatitis B vaccines in circumpolar countries, 2020.
Birth 1 month 2 months 3 months 4 months 5 months 6 months 9 months 12 months 15 months 18 months

USA Dose 1 Dose 2 Dose 3
Canada (Yukon) Dose 1 Dose 2 Dose 3
Canada (NWT) Dose 1 Dose 2 Dose 3
Canada (Nunavut) Dose 1 Dose 2 Dose 3
Canada (Nunavik) Dose 1 Dose 2 Dose 3
Sweden Dose 1 Dose 2 Dose 3
Norway Dose 1 Dose 2 Dose 3
Finland
Denmark
Greenland Dose 1 Dose 2 Dose 3 Dose 4
Iceland

USA: United States of America. 

Table 6. Presence of national public health authority recommendations for hepatitis B virus screening and treatment in circumpolar 
countries, 2020.

Screening and treatment USA Canada Sweden Norway Finland Denmark Greenland Iceland

Do the national public health authorities in your country make recommendations to screen for HBV all …

Persons at high risk as defined by the country? Y Y N Y N Y N N
Persons emigrating from countries with a high prevalence of HBV infection? Y Y Na Y Na Y N Y
Persons who inject drugs? Y Y Y Y N Y N N
Do the national public health authorities in your country make a 

recommendation for treatment of chronic HBV?
Y Y N Y N N N N

USA: United States of America; HBV: hepatitis B virus; Y (Yes) and N (No) indicate the absence or presence of recommendation, respectively. aSweden and 
Finland have recommendations to screen refugees and asylum seekers for HBV. 
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public health authorities to develop strategies and 
recommendations to achieve the WHO goal of HBV 
elimination by 2030. Comparable data from respon-
dents on the prevalence and overall burden of disease 
is lacking, but new cases of HBV infection continue to 
be diagnosed in all responding countries throughout 
the circumpolar region. WHO has identified targets that 
are meant to measure and encourage progress towards 
elimination; however, none of the countries surveyed 
were able to provide data for all targets. All countries 
have recommendations for the prevention of mother- 
to-child transmission in HBsAg-positive pregnancies. 
While most countries have moved towards routine 
childhood vaccination for HBV, recommendations for 
universal birth dose vaccination have yet to be widely 
introduced, and there is wide variability in the presence 
of recommendations for HBV screening and treatment. 
However, a strategy to screen all pregnant women for 
HBsAg and vaccinate all newborns of those positive 
starting at birth should be effective at preventing 
most HBV transmission at birth. Nevertheless, those 
countries that do not screen household contacts of 
HBsAg-positive persons and vaccinate those not yet 
infected risk increasing their rates of chronic HBV infec-
tion. In addition, a lack of effective strategies to screen 
all immigrants from endemic countries also may result 
in elevated rates of chronic HBV infection.

Burden

Data collected regarding the burden of disease showed 
widely variable incidences of acute and chronic HBV 
between circumpolar countries and limited data avail-
able on the prevalence of CHB. This is in agreement 
with previous publications, where prevalence estimates 
of CHB range from 0.91% to 0.01%, depending on the 
specific country [27]. A study in Finland that corrected 
for asymptomatic infection, estimated the true rate of 
acute infection is 1.67 per 100,000 per year or over four- 
fold higher than that detected in the national registry, 
suggesting data from national registries may be an 
underestimate [28]. The variation in rates for the differ-
ent countries likely reflect true differences in incidence 
and prevalence, but these differences likely are 
impacted by recommendations and practices for 
screening in different countries.

Defining high-risk populations can be quite challen-
ging, as historical and societal differences in demo-
graphics are variable across the circumpolar region. In 
northern Canada, western Alaska and Greenland, HBV is 
endemic primarily among indigenous populations [14]. 
In contrast, Nordic countries have experienced recent 
influxes of immigrants from highly endemic countries, 

resulting in the majority of cases being detected in 
immigrants, while in North America, injection drug use 
is driving the increase in cases [29]. Both of these recent 
trends have resulted in an increase in the number of 
persons at high risk for HBV infection living in the 
circumpolar region [30,31]. Respondents to this survey 
noted that those populations at the highest risk for CHB 
are sometimes the same populations least connected to 
health care and screening services. This suggests that 
there may be a significant burden of unidentified HBV 
in circumpolar countries.

Challenges in obtaining accurate data regarding the 
burden and epidemiology of HBV have been noted as a 
limiting factor in creating evidence-based guidelines for 
prevention and control [32]. Our project suggests that 
data for assessing the current burdens of HBV in cir-
cumpolar countries are limited. While surveillance sys-
tems and mandatory reporting are already in place, 
increased screening for HBV is needed, particularly of 
high-risk groups, to create better data regarding the 
true prevalence of CHB that would inform and guide 
policy and recommendations.

WHO targets

We aimed to ascertain the status of the WHO elimina-
tion targets in circumpolar countries. Results demon-
strated that even amongst this group of high-income 
countries with robust health care systems, data on WHO 
targets is sparse. Some of the targets, such as the use of 
engineered devices and distribution of sterile syringe/ 
needle sets, are often regulated and monitored by 
entities such as hospitals or civil society organisations, 
making tracking of nationwide data impractical. This 
lack of data limits the ability to assess national progress 
towards achieving WHO targets and goals. WHO identi-
fied these targets using mathematical modelling, but it 
may be important to define targets that are more easily 
trackable by countries.

Policies

National coordination

Our project suggests that there are opportunities for 
circumpolar countries to develop national HBV elimina-
tion plans. These plans could help focus strategies to 
improve data collection, track the uptake of interven-
tions and move the circumpolar region towards the 
achievement of HBV elimination. Respondents indi-
cated that lack of political and population awareness 
of HBV infection as a public health threat as well as the 
stigma surrounding risk factors for HBV infection likely 
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contribute to the gap in the development of national 
strategic plans. Increased messaging and education 
about HBV to providers and the public could help 
engage communities and result in increased rates of 
testing and treatment.

Prevention of mother-to-child transmission and 
vaccine schedules

All countries that responded to our survey have a 
recommendation to screen all pregnant women for 
HBsAg and a mandate to report all HBV infections. 
This makes the data regarding CHB in pregnant 
women the most complete and comparable metric of 
CHB burden in these countries, as no other population 
is universally tested. Our data show that there continue 
to be infants exposed to HBV at birth in every country. 
Given the significant risk to infants exposed to HBV 
during pregnancy or childbirth, the perinatal period 
remains a critical opportunity to interrupt the perpetua-
tion of CHB. The universal birth dose of vaccine is 
crucial in the prevention of transmission both to infants 
whose HBsAg-positive mothers were not identified dur-
ing pregnancy and to infants exposed to horizontal 
transmission in the first months of life when the risk 
for subsequent development of CHB remains extremely 
high.

WHO recommends that all national immunisation 
programmes should include a timely monovalent HBV 
birth dose vaccine, and that one performance measure 
for immunisation programmes is the number of chil-
dren receiving at least three doses of HBV vaccine [33]. 
Several circumpolar countries have moved towards ear-
lier initiation of the HBV vaccine and inclusion of the 
HBV vaccine in childhood immunisation programmes. 
Vaccine schedules in the USA, Greenland and some 
regions of Canada include universal birth dose vaccina-
tion and three or four total childhood doses. The birth 
dose has been left off the schedule recommended by 
national authorities in some countries, including 
Sweden, Norway and some regions of Canada, where 
children receive HBV vaccine through routine multi- 
valent vaccines at or after 2 months of age. 
Throughout most of the countries, data on birth dose 
and three-dose vaccine coverage is limited due to a lack 
of a national vaccine reporting system. Some circumpo-
lar health authorities do not perceive routine immuni-
sation against HBV to be necessary based on what is 
known about the burden and epidemiology of HBV 
infection in their countries and instead offer vaccination 
only to individuals at high risk. Future elimination plan-
ning should consider whether the varying approaches 

to vaccination within the context of country-specific 
epidemiology are appropriate.

Screening and treatment

Improving identification of people with CHB and link-
age to care hold great opportunities in the HBV cascade 
of care for decreasing mortality to meet the 2030 WHO 
goal as pre-vaccine era generations continue to age. 
WHO recommends that all individuals in certain high- 
risk groups should be tested for HBV and that routine 
testing be widely offered in populations with an inter-
mediate or high prevalence of HBsAg [19]. WHO also 
recommends monitoring of all individuals with CHB and 
that antiviral therapy, which is now widely available, be 
initiated to prevent morbidity and mortality [2,7].

It is notable that only four of eight countries 
responding to this survey reported a recommendation 
for screening people in defined high-risk groups, while 
an additional three have recommendations to screen 
individuals who have recently immigrated from high 
prevalence countries. Only three of eight countries 
reported a recommendation for the treatment of CHB. 
This may be compensated by the fact that many of the 
circumpolar countries have sub-national health autho-
rities in addition to national authorities, and recommen-
dations and policies may exist from either or both. For 
instance, while Sweden’s national public health author-
ity does not have a recommendation defining ’high-risk’ 
groups that should be screened for HBV, many of the 
regional authorities in Sweden make screening recom-
mendations, and testing is felt to be widely available to 
persons emigrating from countries with a high preva-
lence of HBV infection, as well as PWID through various 
health care contexts. In addition, the national authority 
does define high-risk populations that should be 
offered HBV vaccination. Similarly, numerous profes-
sional societies and organisations in circumpolar coun-
tries offer recommendations for treatment, which are 
felt by some to be preferable to recommendations 
coming directly from a national public health authority 
because professional organisations may be more 
quickly adaptable to new data and evidence. This high-
lights the importance of involving this broader set of 
organisations when forming cohesive national 
approaches to HBV elimination planning.

Limitations

A primary limitation of this project stems from the 
variable health care structures of the circumpolar coun-
tries, which limits both availability of data and the 
ability to compare policies and recommendations. To 
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most effectively offer a direct comparison of countries, 
we sought specific national-level data and recommen-
dations offered by national public health authorities, 
however, this did not capture recommendations issued 
and data tracked at sub-national levels. This manuscript 
intends to evaluate the general adherence to WHO 
standards, not compare rates or trends within or 
between countries, nor provide a detailed investigation 
of specific protocols. Future studies that delve into 
these details would be valuable to further elucidate 
the trends and contributing factors.

The survey instrument used was created by collabor-
ating with international experts in the field but was 
neither completely standardised nor validated. 
Respondents were encouraged to clarify any points of 
concern about the survey with the authors, and the 
survey was updated in response. Respondents were 
also asked to review the data collected several times 
throughout manuscript preparation to ensure accurate 
representation.

Prior studies using surveys to evaluate the existence 
of hepatitis policies have demonstrated a discrepancy 
between responses of parties representing the same 
country, suggesting that surveys may not always accu-
rately capture policies in a country [34,35]. We sought 
responses from topic experts in each country and spe-
cified that we were interested in national public health 
authorities’ recommendations. In most cases, the 
respondent was affiliated with the country’s national 
public health authority. The manuscript’s first author 
additionally searched national public health authority 
websites to verify recommendations, though in some 
cases, this was limited by available language transla-
tions or inability to locate a reference to a topic.

Next steps

Achievement of global elimination of HBV infection as a 
public health threat by 2030 will require resource 
investment and coordination between WHO and 
national, regional and civil society organisations to cre-
ate and implement cohesive policies and recommenda-
tions [5,6]. National elimination planning is needed for 
countries to identify opportunities within their own 
systems and epidemiology to reduce HBV morbidity 
and mortality.

Circumpolar countries have had variable success in 
monitoring and meeting WHO targets and creating 
national elimination plans, which will help identify 
easily trackable targets and recognise where increased 
screening is needed to improve data on the epidemiol-
ogy of hepatitis virus infection.

Recommendations in circumpolar countries currently 
focus on the prevention of perinatal transmission of 
HBV, but most countries have yet to introduce a recom-
mendation for universal birth dose vaccination. Large- 
scale efforts are needed in the areas of HBV screening 
and treatment to significantly reduce mortality from 
CHB by 2030.

Continued study is warranted to monitor and evalu-
ate national progress towards meeting 2030 elimination 
targets.
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