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Aim. To analyze the incidence rates of acute and chronic viral hepatitis B 
by gender, age groups and voivodeships of Poland between 2005 and 
2012.

Material & methods. An analysis of the incidence rates of acute and 
chronic hepatitis B infection was based on the data obtained from the 
annually published report the National Institute of Public Health – National 
Institute of Hygiene and the State Sanitary Inspection. The Joinpoint 
Regression Program was used to analyze the incidence rate trends of 
hepatitis B.

Results. In Poland, from 2005 to 2012, 12.375 new cases of hepatitis 
B in total were registered. Among all cases, 82.4% were diagnosed with 
chronic hepatitis B. Significantly higher overall incidence rates of acute 
and chronic hepatitis B occurred in males (0.79/105 and 4.18/105) than 
females (0.43/105 and 2.33/105). There was a significant decrease in the 
incidence rate of acute hepatitis B in males (26.4%/year) and females 
(27.5%/year). A significant increase in the incidence rate of chronic 
hepatitis B was higher in females than males (8.7%/year and 3.5%/year). 
The highest median value of incidence rate of acute hepatitis B occurred in 
the Podlaskie region (1.09/105), and for chronic hepatitis B was found in 
the Lodz voivodeship (7.07/105). Poland-wide, the homogenous decreasing 
incidence rate trend of acute hepatitis B was noticed (p<0.05), with 
the highest changes observed in Swietokrzyskie (-41.3%/year), Silesian 
(-33.4%/year) and Pomeranian (-32.6%/year). A significant increase in 
the incidence of chronic hepatitis B occurred in Podlaskie (46.5%/year), 
Subcarpathian (23.9%/year), Mazovian (19.5%/year), Greater Poland 
(15.0%/year).

Conclusion. The observed increasing incidence rate trends of chronic 
hepatitis B require the intensification of vaccination programs and activities 
to increase public awareness of the possible routes of infection spread, as 
well as the improvement in the diagnosis and treatment.
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Cel badań. Analiza zapadalności na wirusowe zapalenie wątroby (WZW) 
typu B ostre i przewlekłe według płci, grup wieku i województw w latach 
2005-2012.

Materiał i metody. Przeprowadzono analizę zapadalności na WZW 
typu B ostre i przewlekłe za lata 2005-2012. Informacje do analizy 
uzyskano rocznych raportów Narodowego Instytutu Zdrowia Publicznego 
– Państwowego Zakładu Higieny oraz Głównego Inspektoratu Sanitarnego. 
Przy użyciu Joinpoint Regression Program dokonano analizy trendów 
współczynników zapadalności na WZW typu B.

Wyniki. W latach 2005-2012 w Polsce wykryto 12375 nowych przypadków 
zachorowań na WZW typu B ogółem, spośród których 82,4% stanowiły 
zachorowania na WZW typu B przewlekłe. Istotnie wyższe ogólne 
współczynniki zapadalności na WZW typu B ostre i przewlekłe występowały 
u mężczyzn (0,79/105 i 4,18/105) w porównaniu do kobiet (0,43/105 
i 2,34/105). Wykazano istotne zmniejszanie się współczynnika zapadalności 
na WZW typu B ostre u mężczyzn (26,4%/rok) i kobiet (27,5%/rok). 
Obserwowany istotny wzrost współczynnika zapadalności na WZW typu B 
przewlekłe u kobiet był wyższy w porównaniu do mężczyzn (8,7%/rok 
i 3,5%/rok). Wysokie wartości mediany współczynników zapadalności na 
WZW typu B ostre występowały w województwie podlaskim (1,09/105), 
natomiast WZW typu B przewlekłe stwierdzono w województwie łódzkim 
(7,07/105). We wszystkich województwach zapadalność na WZW typu B 
ostre charakteryzowała się jednorodną tendencją spadkową (p <0,05), 
a największe zmiany stwierdzono w województwie świętokrzyskim (-41,3%/
rok), śląskim (-33,4%/rok) oraz pomorskim (-32,6%/rok). Istotny wzrost 
zapadalności na WZW typu B przewlekłe występował w województwach: 
podlaskim (46,5%/rok), podkarpackim (23,9%/rok), mazowieckim 
(19,5%/rok), wielkopolskim (15,0%/rok).

Wniosek. Stwierdzone wzrostowe tendencje zapadalności na WZW typu 
B przewlekłe wymagają intensyfikacji szczepień ochronnych, działań 
prowadzących do zwiększania świadomości społecznej na temat możliwych 
dróg zakażenia, a także usprawnienia diagnostyki i procesu leczenia.

Słowa kluczowe: WZW B, epidemiologia, województwa, nierówności 
zdrowotne
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Aim of the study 

	 To	 analyze	 the	 incidence	 rates	 of	 acute	 and	
chronic	 viral	 hepatitis	 B	 by	 gender,	 age	 groups	 and	
voivodeships	of	Poland	between	2005	and	2012.	

Material and method 

	 The	analysis	was	based	on	 the	data	concerning	
detected	 acute	 and	 chronic	 hepatitis	 B	 cases	 in	 the	
Polish	population	between	2005	and	2012.	The	re-
search	period	had	been	established	since	2005	when	
the	case	definitions	for	communicable	diseases	epide-
miological	surveillance	were	applied	 in	Poland.	The	
introduction	of	these	definitions	helped	with	ensuring	
comparability	of	the	data	on	infectious	diseases	in	the	
EU.	With	the	introduction	of	the	definition	for	acute	
hepatitis	B	in	the	reporting	system	in	2005	it	was	pos-
sible	to	separate	acute	hepatitis	B	cases	from	the	newly	
detected	 chronic	 hepatitis	 B	 cases	 [16].	 According	
to	the	definition	for	acute	hepatitis	B,	two	categories	
of	cases	were	introduced:	the	confirmed	case	(clini-
cal	picture	compatible	with	hepatitis	and	laboratory	
confirmation,	i.e.	presence	of	specific	IgM	antibody	to	
hepatitis	B	core	antigen	–	IgM	anti-HBc	or	detection	
of	viral	nucleic	acid	in	the	serum)	and	the	probable	
case	(clinical	picture	compatible	with	hepatitis,	and	
the	presence	of	hepatitis	B	surface	antigen	–	HBsAg).	
For	chronic	hepatitis	B	no	uniform	criteria	for	registra-
tion	were	introduced.	These	cases	are	recorded	based	
on	the	diagnosis	by	a	physician	[15].	
	 The	 information	 for	 the	 analysis	 was	 obtained	
from	 the	 annually	 published	 report	 “Infectious	
diseases	and	poisonings	 in	Poland”	by	the	National	
Institute	of	Public	Health	–	National	Institute	of	Hy-
giene	and	the	State	Sanitary	Inspection	[17].	These	
reports	 include	 suspected	 and	 confirmed	 cases	 and	
deaths	 from	 viral	 hepatitis	 B	 infection	 detected	 by	
healthcare	institutions,	and	reported	to	the	District	
Sanitary	and	Epidemiological	Station,	where	they	are	
verified	and	registered	by	the	administrative	division	
into	16	voivodeships.
	 The	study	included	detected	cases	of	hepatitis	B	
according	 to	 the	nomenclature	of	 the	 International	
Statistical	 Classification	 of	 Diseases	 and	 Related	
Health	Problems	(ICD-10)	[18].	The	cases	of	acute	
hepatitis	B	(B16),	chronic	hepatitis	B	(B18.0-B18.1)	
and	mixed	HBV	and	HCV	infections	were	included	
in	the	analysis.	The	incidence	rate	expressed	by	the	
number	of	new	cases	of	hepatitis	B	per	105	popula-
tion	per	year	was	used	in	the	analysis.	The	incidence	
rates	were	calculated	for	acute	and	chronic	hepatitis	B	
broken	down	by	demographic	characteristics	such	as:	
age	groups	(≤14,	15-24,	25-34,	35-44,	45-54,	55-64,	
≥65	years),	gender	and	voivodeship	of	Poland.	

Introduction

	 Hepatitis	B	virus	infection	is	recognized	as	a	global	
public	health	problem	[1].	Fourteen	million	individu-
als	are	infected	with	the	hepatitis	B	virus	in	Europe,	
but	 many	 infections	 remain	 asymptomatic,	 which	
is	often	referred	to	as	a	silent	epidemic	[2-4].	HBV	
infection	can	develop	after	an	injury	or	wound	to	the	
skin	or	mucous	membranes	and	exposure	to	infected	
blood	or	during	performing	medical	and	non-medical	
invasive	procedures.	Infection	can	also	pass	vertically	
from	mother	to	fetus	or	occur	through	sexual	contact	
[2,	5-7].	People	at	high	risk	of	getting	HBV	infection	
include	 those	 who	 have	 heterosexual	 contact	 with	
multiple	 partners,	 men	 who	 have	 sex	 with	 men,	 as	
well	as	those	who	use	intravenous	drugs,	health	care	
providers	and	people	living	in	the	same	household	and	
having	sex	with	an	infected	person	[6,	8,	9].	
	 Hepatitis	B	is	more	contagious	than	hepatitis	C	
and	HIV.	The	risk	of	transition	from	acute	to	chronic	
HBV	 infection	 is	 inversely	 proportional	 to	 age.	 Up	
to	 90%	 of	 babies	 who	 become	 infected	 at	 birth	 or	
during	infancy	will	develop	chronic	hepatitis	B	infec-
tion.	For	slightly	older	children,	between	1	year	and	
5	years	of	age,	this	risk	drops	to	30%-50%,	while	only	
about	5%	of	adults	diagnosed	with	acute	hepatitis	B	
infection	will	also	become	chronically	infected	with	
hepatitis	B	[10].	Hepatitis	B	can	lead	to	serious	health	
consequences.	30%	of	cirrhosis	cases	and	53%	of	liver	
cancer	cases	with	fatal	outcome	are	caused	by	chronic	
hepatitis	B	infection	[11].	
	 The	prevalence	of	HBV	in	Europe	is	divided	into	
two	types	of	epidemiological	patterns.	The	first	one	
is	characterized	by	a	low	prevalence	(<2%)	and	oc-
curs	 in	 Scandinavia,	 the	 British	 Isles,	 Western	 and	
South	Europe.	Low	intermediate	prevalence	of	HBV	
(2-4%)	occurs	in	Central	and	Eastern	Europe	[12].	
In	 Poland,	 in	 the	 1980’s,	 the	 incidence	 of	 hepatitis	
B	was	one	of	 the	highest	 in	Europe.	However,	after	
1985,	the	incidence	decreased	significantly	and	this	
decline	was	associated	with	improvement	of	hygiene	
conditions	 in	 health	 care	 facilities	 and	 compulsory	
vaccinations	 for	 newborns	 [8,	9,	13].	 Despite	 the	
improvement	that	has	been	achieved,	one	of	the	main	
concerns	is	chronic	hepatitis	B	infection	[3,	14].	The	
fundamental	and	important	tools	 in	preventing	the	
transmission	of	hepatitis	B	are	vaccinations	and	health	
education	 in	 the	field	of	 routes	of	 infection	spread,	
particularly	among	people	from	risk	groups	[15].	Also	
it	is	important	to	conduct	an	ongoing	analysis	of	the	
hepatitis	B	incidence	rates,	which	are	essential	for	the	
development	of	prevention	programs	and	treatment	
of	HBV	infection	[2,	13].	
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	 The	distribution	of	acute	and	chronic	hepatitis	B	
incidence	rates	between	the	population	of	males	and	
females	were	compared	using	the	Wilcoxon	matched	
pairs	test.	This	part	of	the	statistical	analysis	was	per-
formed	using	IBM®SPSS®	Statistics	20.0.	
	 The	 time	 trends	 of	 the	 incidence	 rate	 were	 de-
scribed	by	the	average	annual	percent	change	(AAPC)	
according	to	the	equation:	

AAPC=(eb1-1)×100%

where	b1	is	the	parameter	estimated	in	the	regression	
model	formulated	as:

log(IR)=b0+b1y+ε,

where	IR	(incidence	rate)	means	the	ratio	of	the	in-
cidence	of	hepatitis	B	by	type	per	105	population	per	
year,	and	y	defines	the	year	of	measurement.	
	 Analyses	were	performed	using	joinpoint	regres-
sion	model	that	allows	detection	of	change	points	in	
trends	and	attempts	to	fit	the	above	model	in	the	time	
intervals	specified	by	these	joinpoints	[19].	
	 The	average	annual	percentage	change	(AAPC)	
for	each	incidence	rate	was	determined	with	the	95%	
confidence	 interval.	 The	 analysis	 of	 time	 trends	 of	
incidence	 rates	 was	 carried	 out	 using	 the	 Joinpoint	
Regression	Program	4.0.4.	–	2013.	Statistical	hypoth-
eses	were	verified	at	the	significance	level	α=0.05.	
	 Territorial	distribution	of	the	incidence	rates	of	
acute	and	chronic	hepatitis	B	was	shown	on	the	map	
of	Polish	voivodeships	using	the	program	IBM®SPSS®	
Statistics	20.0.

Results

	 In	Poland,	from	2005	to	2012,	12.375	new	cases	
of	hepatitis	B	in	total	were	registered.	Among	all	cases,	
82.4%	(n=10193)	were	diagnosed	with	chronic	hepa-
titis	B.	Both	acute	and	chronic	hepatitis	B	infections	
were	more	common	among	males	(62.5%)	than	fe-
males	(37.5%).	In	2012,	the	number	of	those	suffering	
from	acute	and	chronic	hepatitis	B	in	men	was	51	and	
888,	whereas	in	women	27	and	617,	respectively.	
	 Significantly	 higher	 overall	 incidence	 rates	 of	
acute	 and	 chronic	 hepatitis	 B	 occurred	 in	 males	
(0.79/105	 and	 4.18/105)	 than	 females	 (0.43/105	
and	2.34/105).	The	highest	median	values	of	acute	
hepatitis	B	incidence	rate	occurred	in	the	age	group	of	
25-34	years	in	males	(1.24/105)	and	in	the	oldest	age	
group	in	females	(0.79/105).	The	highest	incidence	
rates	of	chronic	hepatitis	B	were	identified	in	the	age	
group	of	15-24	years	in	males	and	females	(7.01/105	
and	3.82/105).	The	lowest	incidence	rate	of	acute	and	
chronic	hepatitis	B	was	noticed	 in	the	age	group	of	
0-14	years	in	both	genders	(tab.	I).

	 In	both	genders,	there	was	a	significant	decrease	in	
the	overall	incidence	rate	of	acute	hepatitis	B	(fig.	1)	
and	 a	 significant	 increase	 in	 the	 overall	 incidence	
rate	of	chronic	hepatitis	B	(fig.	2).	In	the	period	be-
tween	2005	and	2012	the	average	annual	decline	in	
the	overall	incidence	rate	of	acute	hepatitis	B	among	
males	 was	 26.4%	 (95%	 CI:	 24.7,	 28.1)	 and	 it	 was	
similar	to	the	one	in	females	27.5%	(95%	CI:	25.5,	
29.5).	In	contrast,	the	observed	increase	in	the	overall	
incidence	rate	of	chronic	hepatitis	B	in	males	revealed	
lower	values	(3.5%,	95%	CI:	0.6,6.4)	as	compared	to	
females	(8.7%,	95%	CI:	5.1,12.5).
	 Homogenous	 decreasing	 incidence	 rate	 trends	
of	 acute	 hepatitis	 B	 were	 observed	 in	 both	 genders,	

Table I. The median incidence rate of acute and chronic hepatitis B, 
2005-2012

age 
group

acute hepatitis B chronic hepatitis B 

men* women* p men* women* p

≤14 0.05 0.02 0.012 0.23 0.14 0.012

15-24 0.58 0.17 0.012 7.01 3.82 0.012

25-34 1.24 0.52 0.012 5.46 3.77 0.012

35-44 1.11 0.55 0.012 5.71 3.46 0.012

45-54 0.71 0.45 0.012 3.91 2.37 0.017

55-64 0.87 0.46 0.017 2.92 1.70 0.025

≥65 1.11 0.79 0.012 2.79 1.39 0.035

all ages 0.79 0.43 0.012 4.18 2.34 0.012

* rate per 105 population

Fig. 1. Incidence rate trends of acute hepatitis B by gender in Poland, 
2005-2012
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Fig.  2. Incidence rate trends of chronic hepatitis B by gender in Poland, 
2005-2012
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in	all	age	groups,	with	an	exception	of	the	youngest	
group	 (≤14	 years),	 in	 which	 the	 lack	 of	 detected	
hepatitis	B	cases,	in	some	years,	made	it	impossible	to	
determine	the	trend	(tab.	II).	Between	2005-2012	the	
most	significant	changes	occurred	in	the	age	group	of	
15-24	years,	and	this	value	was	higher	in	females	as	
compared	 to	 males	 (-53.4%/year	 vs.	 -38.9%/year).	
The	incidence	rate	of	chronic	hepatitis	B	decreased	sig-
nificantly	in	the	youngest	age	group	in	males	between	
2005	and	2010	(50.9%/year)	and	in	females	between	
2005	and	2012	(26.7%/year).	A	significant	uniform	
increase	in	the	incidence	rate	of	chronic	hepatitis	B	
between	2005	and	2012	was	 found	in	males	 in	age	
groups	of	15-54	years	and	in	females	in	age	groups	of	
15-64	years.	The	average	annual	increase	in	incidence	
rate	was	the	highest	in	the	age	group	of	35-44	years	
in	males	and	females	(9.2%/year	and	16.0%/year).	In	
the	oldest	age	group	(≥65	years)	a	significant	decreas-
ing	trend	in	the	incidence	rate	of	chronic	hepatitis	B	
in	males	between	2005	and	2009	(18.5%/year)	and	
in	females	between	2005	and	2012	(9.4%/year)	was	
noticed.
	 Disparities	 in	 the	 incidence	 rates	 of	 acute	 and	
chronic	hepatitis	B	on	Polish	territory	were	also	no-
ticed.	 Between	 2005	 and	 2012	 the	 higher	 median	
values	 of	 incidence	 rates	 of	 acute	 hepatitis	 B	 than	
the	 average	 in	 the	 country	 (0.59/105)	 were	 found	
in	Podlaskie	(1.09/105),	Opole	(0.92/105),	Silesian	
(0.86/105),	Lesser	Poland	and	Mazovian	(0.83/105)	
and	 Lodz	 (0.65/105)	 (fig.	 3).	 Unfavorable	 median	
values	 of	 incidence	 rates	 of	 chronic	 hepatitis	 B	 in	
comparison	 with	 the	 average	 level	 in	 the	 country	

(3.05/105)	 occurred	 in	 the	 following	 voivodeships:	
Lodz	(7.07/105),	Swietokrzyskie	(5.21/105),	Opole	
(5.07/105),	 Greater	 Poland	 (4.92/105),	 Kuyavian-
Pomerania	 (4.78/105),	 Lower	 Silesian	 (4.16/105),	
Lublin	(3.25/105)	(fig.	4).	The	percentage	of	newly	
diagnosed	cases	of	chronic	hepatitis	B	in	relation	to	the	
total	number	of	detected	cases	differed	from	25.9%	to	
93.7%.	The	highest	rates	of	chronic	hepatitis	B	cases	
were	found	in	the	central-western	Poland	(Fig.	5).	
	 Higher	median	values	of	incidence	rates	of	acute	
hepatitis	B	than	chronic	hepatitis	B	occurred	in	the	
Podlaskie	voivodeship	(1.09/105	vs	0.59/105)	and	the	
Lesser	Poland	voivodeship	(0.83/105	vs	0.29/105).	In	
the	Warmian-Masurian	voivodeship	the	incidence	rate	
levels	were	similar	(0.56/105	vs	0.53/105).
	 The	 incidence	 rate	 trends	 of	 acute	 and	 chronic	
hepatitis	B	by	voivodeship	between	2005	and	2012	are	
presented	in	table	III.	In	Poland	the	incidence	rates	of	
acute	hepatitis	B	were	characterized	by	a	homogenous	
decreasing	trend	(p<0.05).	The	highest	average	an-
nual	decrease	in	the	incidence	rates	of	acute	hepatitis	B	
between	2005	and	2012	were	found	in	Swietokrzyskie	
(41.3%),	Silesian	(33.4%)	and	Pomeranian	(32.6%).	
In	the	Lesser	Poland	voivodeship,	between	2005	and	
2010,	the	annual	decrease	was	19.1%,	and	after	2010	
the	changes	were	even	faster	(-67.1%/year).	The	sig-
nificant	changes	in	the	incidence	rate	of	chronic	hepa-
titis	B	were	found	in	the	Lesser	Poland	voivodeship	
between	2005	and	2009	(-41.6%/year),	the	Lublin	
voivodeship	between	2007	and	2012	(-13.8%/year)	
and	in	the	Lower	Silesian	voivodeship	between	2005	
and	2012	(-6.1%/year).	In	some	voivodeships	there	

Table II. Average annual percent change in incidence rate of acute and chronic hepatitis B by gender and age groups in Poland, 2005-2012

age group
acute hepatitis B

chronic hepatitis B
 

years
men/AAPC 
(95% CI)

years
women/AAPC 

(95% CI)
years

men/AAPC 
(95% CI)

years
women/AAPC 

(95% CI)

≤14 N.A. N.A. N.A. N.A. 2005-2010 

2010-2012

-50.9*
(-66.5,-27.9) 

37.8
(-75.2,666.3)

2005-2012 -26.7*
(-37.7,-13.8)

15-24 2005-2012 -38.9*
(-44.8,-32.3)

2005-2009** -53.4*
(-69.1,-29.8)

2005-2012 6.2*
(1.2,11.4)

2005-2012 13.1*
(7.3,19.3)

25-34 2005-2012 -22.1*
(-28.7,-14.9)

2005-2012 -23.9*
(-32.7,-14.1)

2005-2012 4.7*
(2.1,7.2)

2005-2012 12.2*
(5.2,19.6)

35-44 2005-2012 -31.1*
(-39.1,-22.1)

2005-2012 -27.9*
(-32.5,-23.0)

2005-2012 9.2*
(6.0,12.4)

2005-2012 16.0*
(9.5,22.9)

45-54 2005-2012 -22.8*
(-28.5,-16.7)

2005-2012 -26.7*
(-35.8,-16.4)

2005-2012 8.8*
(4.1,13.6)

2005-2012 11.7*
(8.1,15.4)

55-64 2005-2012 -29.4*
(-37.8,-19.9)

2005-2012 -31.7*
(-38.8,-23.9)

2005-2012 1.0
(-5.5,8.0)

2005-2012 4.1*
(1.7,6.6)

≥ 65 2005-2012 -27.8*
(-32.8,-22.5)

2005-2010

2010-2012

-24.3*
(-30.0,-18.3)-

35.8*
(-54.6,-9.2)

2005-2009

2009-2012

-18.5*
(-30.5,-4.5)

6.2
(-17.4,36.7)

2005-2012 -9.4*
(-14.1,-4.4)

N.A. – Analysis was not performed due to lack of hepatitis B cases in some years between 2005 and 2012
* p <0.05
** 2010-2011 years were omitted due to lack of detected acute hepatitis B cases
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Table III. Average annual percent change in the incidence rate of hepatitis B in 16 voivodeships of Poland, 2005-2012

voivodeship
acute hepatitis B chronic hepatitis B

years AAPC (95% CI) years AAPC (95% CI)

Lower Silesian 2005-2012 -27.8* (-37.5,-16.6) 2005-2012 -6.1* (-11.2,-0.7)

Kuyavian-Pomeranian 2005-2012 -29.6* (-34.7,-24.0) 2005-2012 -2.3 (-8.8,4.6)

Lublin 2005-2012 -25.4* (-35.1,-14.3) 2005-2007
2007-2012

15.8 (-3.3,38.6)
-13.8* (-17.2,-10.2)

Lubusz 2005-2012 -22.6* (-30.9,-13.3) 2005-2007
2007-2012

-41.1 (-87.5,177.9)
48.2* (4.7,109.7)

Lodz 2005-2012 -21.5* (-28.9,-13.4) 2005-2012 2.7 (-3.9,9.6)

Lesser Poland 2005-2010
2010-2012

-19.1* (-33.2,-1.9)
-67.1* (-86.1,-22.2)

2005-2009
2009-2012

-41.6* (-56.5,-21.6)
26.7 (-20.4,101.6)

Mazovian 2005-2012 -24.6* (-28.9,-20.0) 2005-2012 19.5* (10.1,29.7)

Opole 2005-2012 -21.7* (-31.1,-11.1) 2005-2010
2010-2012

35.6* (19.4,54.1)
-38.5 (-65.2,8.6)

Subcarpathian 2005-2012 -29.1* (-43.8,-10.6) 2005-2012 23.9* (13.1,35.8)

Podlaskie 2005-2012 -20.2* (-30.7,-8.1) 2005-2012 46.5* (6.3,101.9)

Pomeranian 2005-2012 -32.6* (-49.5,-10.2) 2005-2008
2008-2012

-31.8 (-70.7,58.9)
12.8 (-33.9,92.5)

Silesian 2005-2012 -33.3* (-40.8,-24.9) 2005-2012 5.2 (-0.9,11.8)

Swietokrzyskie 2005-2011** -41.3* (-51.1,-29.5) 2005-2007
2007-2012

-17.0 (-68.6,119.4)6.2 
(-14.6,31.9)

Warmian-Masurian 2005-2012 -31.2* (-46.3,-11.9) 2005-2012 -5.6 (-26.0,20.3)

Greater Poland 2005-2012 -27.7* (-37.4,-16.5) 2005-2012 15.0* (5.4,25.6)

West Pomeranian 2005-2012 -20.2* (-33.5,-4.1) 2005-2012 (-2.2,9.3)

* p <0.05
** year 2012 was omitted due to lack of detected acute hepatitis B cases

Fig. 4. Median incidence rate of chronic hepatitis B in 16 voivodeships 
of Poland, 2005-2012

Fig. 3. Median incidence rate of acute hepatitis B in 16 voivodeships 
of Poland, 2005-2012

was	 a	 significant	 homogenous	 increase	 in	 the	 inci-
dence	rate	of	chronic	hepatitis	B.	This	 increase	was	
noticed	in	the	Podlaskie	voivodeship	(46.5%/year),	
the	 Subcarpathian	 voivodeship	 (23.9%/year),	 the	
Mazovian	 voivodeship	 (19.5%/year),	 the	 Greater	

Poland	 voivodeship	 (15.0%/year).	 The	 increase	 in	
the	incidence	rate	of	chronic	hepatitis	B	was	detected	
between	 2005	 and	 2010	 in	 the	 Opole	 voivodeship	
(35.6%/year)	 and	 between	 2007	 and	 2012	 in	 the	
Lubusz	voivodeship	(48.2%/year).
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Discussion

	 In	Poland	all	the	newly	diagnosed	cases	of	hepatitis	
B	infection	are	reported	to	the	national	surveillance	sys-
tem.	Based	on	clinical	symptoms	and	different	serologic	
markers	or	combinations	of	markers	it	is	determined	
whether	a	patient	has	an	acute	or	a	chronic	HBV	infec-
tion.	This	study	describes	 the	epidemiology	of	acute	
and	chronic	hepatitis	B	infections	in	Poland	between	
2005	and	2012.	This	analysis	shows	differences	in	the	
incidence	rate	of	acute	and	chronic	HBV	cases	by	gen-
der	and	age	groups.	The	incidence	rate	of	both	acute	
and	chronic	hepatitis	B	was	higher	 in	all	age	groups	
in	males	than	females.	This	is	in	line	with	the	results	
published	by	other	researchers	worldwide	[20-22].	In	
our	study	the	highest	incidence	rate	of	acute	HBV	was	
noticed	 in	males	aged	25-34	years.	This	age	and	sex	
distribution	of	acute	HBV	infection	might	reflect	an	
increased	use	of	injection	drugs	and	sexual	activity	in	
the	group	of	people	who	did	not	get	mandatory	vaccina-
tions.	It	is	also	well	known	that	a	homosexual	orienta-
tion	in	males	and	having	multiple	sex	partners	are	risk	
factors	for	sexually	transmitted	infections	[23].	High	
acute	HBV	infection	incidence	rate	was	also	observed	
among	people	aged	≥65	years	who	tended	to	have	more	
frequent	 contact	 with	 health	 services.	 Interestingly,	
the	highest	prevalence	of	chronic	hepatitis	B	cases	was	
found	in	the	group	of	young	people	aged	15-24	years.	
It	should	be	noted	that	the	high	chronic	HBV	infec-
tion	 incidence	rate	among	these	young	people	 is	 the	
result	of	a	sharp	increase	in	the	incidence	of	hepatitis	
B	 among	 this	 population	 in	 the	 early	 1990-ties.	 In	
1993	the	HBV	incidence	in	children	up	to	3	years	old	
far	exceeded	the	overall	HBV	incidence	rate	[24].	The	

study	showed	risk	groups	of	viral	hepatitis	B	infection	
in	which	intensive	education,	preventive	and	treatment	
interventions	should	be	carried	out.	These	actions	may	
help	to	reduce	the	financial	burden	on	the	health	care	
system	and	reduce	the	risk	of	cirrhosis	or	hepatocellular	
carcinoma	in	the	future.
	 We	also	observed	large	variations	in	the	median	
incidence	 rate	 of	 chronic	 HBV	 infection	 between	
voivodeships	 from	 25.9%	 to	 93.7%.	 In	 Poland	 the	
registration	of	chronic	hepatitis	B	cases	relies	exclu-
sively	on	the	diagnosis	of	treating	physician	without	
specifying	particular	criteria.	Due	to	differences	in	the	
reporting	of	newly	detected	and	previously	diagnosed	
chronic	HBV	infections	in	various	voivodeships	there	
is	a	risk	for	re-reporting	of	the	previously	diagnosed	
cases.	 Therefore,	 a	 special	 consideration	 is	 recom-
mended	in	the	interpretation	of	these	data.	This	also	
suggests	a	need	for	an	improved	method	of	chronic	
HBV	infection	reporting	in	Poland.
	 Additionally,	a	significant	reduction	in	the	incidence	
of	acute	hepatitis	B	cases	Poland-wide	was	noticed.	It	is	
consistent	with	the	results	published	annually	by	Stepien	
et	al.	concerning	the	evaluation	of	the	epidemiological	
situation	of	hepatitis	B	in	Poland	[5,	15].	This	improve-
ment	was	achieved	due	to	a	large-scale	implementation	
of	immunization	programs	against	hepatitis	B.	In	Polan	
d	the	vaccination	program	started	 in	1989	and	since	
1996	all	newborns	have	been	vaccinated	[25].	Based	
on	the	analysis	of	time	trends,	it	also	seems	reasonable	
to	conclude	that	the	reduction	of	acute	HBV	infection	
incidence	 rates	 was	 achieved	 by	 more	 strict	 hygiene	
rules	at	medical	facilities	and	beauty	services	(including	
tattoos	and	body	piercing).	On	the	other	hand	in	the	
Podlaskie,	Subcarpathian,	Mazovian	and	Greater	Poland	
voivodeships	there	was	an	increase	in	the	incidence	rate	
of	chronic	hepatitis	B	cases	between	2005-2012.	After	
2007	disturbing	changes	also	occurred	in	the	Lubusz	
voivodeship.	Chronic	hepatitis	B	occurs	in	people	who	
become	 infected	 in	 the	 past	 when	 vaccinations	 were	
not	 widely	 available.	 However,	 this	 increasing	 trend	
might	also	represent	the	results	of	intensified	screening	
programs	and	better	access	to	precise	testing	methods.	
The	increase	of	newly	diagnosed	chronic	hepatitis	B	in	
the	territory	near	the	eastern	border	of	Poland	(the	Pod-
laskie	and	Subcarpathian	voivodeships)	might	be	also	
related	to	the	increasing	number	of	 immigrants	from	
Asian	 and	 Eastern	 European	 countries	 with	 a	higher	
prevalence	of	hepatitis	B	[26].	For	this	reason,	further	
observation	is	necessary	in	order	to	prevent	and	reduce	
the	HBV	infection	spread.

Strengths and limitations

	 This	report	presents	the	results	of	the	analysis	of	
eight-year	trends	for	acute	and	chronic	HBV	infections	
Poland-wide.	Unfortunately	the	data	reported	before	the	

Fig. 5. Median percentage of newly detected cases of chronic hepatitis B 
in 16 voivodeships of Poland, 2005-2012
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period	of	Polish	accession	to	the	European	Union	were	
combined	both	 for	acute	and	chronic	HBV	infection	
cases.	For	this	reason,	we	have	no	data	available	before	
2005,	which	could	have	helped	us	to	more	accurately	
evaluate	 time	trend	changes	 in	acute	HBV	incidence	
rates.	Furthermore,	HBV	infection	is	quite	often	undi-
agnosed	because	many	individuals	with	HBV	are	asymp-
tomatic	and	unaware	that	they	are	the	virus	carriers.

Conclusions

	 The	observed	decrease	in	the	incidence	of	acute	
hepatitis	B	in	Poland	is	explained	by	the	effect	of	the	
vaccination	 program	 and	 improved	 sterilization	 of	
equipment	in	medical	facilities.	It	is	necessary	to	fur-
ther	continue	vaccinations	in	the	newborn	population	

and	recommend	vaccinations	in	unvaccinated	adults.	
In	contrast,	the	increasing	incidence	trends	of	chronic	
hepatitis	 B	 require	 implementation	 of	 preventive	
measures	in	high-risk	populations.	Public	campaigns	
that	 aim	 to	 increase	 awareness	 about	 the	 possible	
routes	of	HBV	infection	should	be	 intensified.	 It	 is	
also	important	to	improve	the	diagnosis	and	treatment	
of	chronic	HBV	infection	cases,	which	in	the	future	
may	 involve	 the	 reduction	 of	 social	 and	 economic	
costs	related	to	complications	such	as	liver	cirrhosis	
and	 hepatocellular	 carcinoma.	 The	 estimation	 of	
incidence	rate	trends	of	acute	and	chronic	hepatitis	B	
infection	can	help	develop	a	mode	of	action	to	prevent	
and	to	reduce	transmission	of	HBV	infection	among	
the	Polish	population.
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