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Ab stract: In tro duc tion: He p a ti tis B is one of the
most fre qu ent eti o lo g i cal fac tors for chro nic li ver di s e -
a ses wor ld wi de. Re cent stu d i es ha ve sug ge sted the im -
por tant ro le of the ge ne tic di ver sity of the vi rus on na t -
u ral co ur se of he p a ti tis B. He p a ti tis B e-an ti gen ne g a ti -
ve type of chro nic he p a ti tis is as so ci a ted with mu ta ti -
ons in the pre co re re gion and ba sic co re pro mo ter of
he p a ti tis B vi ral ge no me. Aim of study was to iden tify
pre co re mu ta ti ons in vi ral ge no me of pa ti ents with
chro nic he p a ti tis B and to eva l u a te cli n i cal pat terns of
li ver di s e a se re la ted to this type of he p a ti tis B. Met h -
ods: Sixty se ven pa ti ents with he p a ti tis B we re in clu -
ded in the study. In or der to eva l u a te the cli n i cal pat -
terns of chro nic li ver di s e a se re la ted to he p a ti tis B vi ral 
in fec tion, bi o c he m i cal and vi ro lo gi cal in ve s ti ga ti ons
we re do ne, as well as a qu an ti fi ca ti on of se rum vi ral
load. All pa ti ents un der went li ver bi opsy and se mi qu -
an ti fi ca ti on of nec ro in flam ma tion and/or fi bro sis ac -
cor d ing to Kno dell sco r ing was do ne. In the gro up of e
an ti gen-ne g a ti ve pa ti ents, mo le c u lar anal y sis was per -
for med in or der to iden tify pre s en ce of mu ta ti ons in
pre co re re gion of the vi rus. Re sults: Study gro up was
di vi ded in 25 HBe Ag-po s i ti ve and 42 HBe Ag-ne g a ti ve 
su b jects. Ala nin-ami no tran sfe ra se ac ti v ity and le vel of 
vi ral load we re hig her in HBe Ag-po s i ti ve (p < 0.05), but
av e r a ge age and hi s to l ogy ac ti v ity in dex we re sig ni fi -
cantly hig her in the HBe Ag-ne g a ti ve pa ti ents (p < 0.01).
Pre co re mu tants we re fo und in 38 of 42 pa ti ents with
HBe Ag-ne g a ti ve he p a ti tis (90%). Fi bro sis was fo und
in 30/38 ca ses with mu ta ti ons. Di s cus sion: Mu ta ti ons
in pre co re re gion of HBV in HBe Ag-ne g a ti ve pa ti ents
we re mo re pre v a lent in ol der age and we re as so ci a ted
with hig her ra te of fi bro sis in li ver tis sue, me a n ing mo -
re ad van ced sta ge of the di s e a se. This co uld be a con se -
qu en ce of lon ger du ra tion of HBV in fec tion or mo re

se ve re cli n i cal co ur se of the di s e a se. Con clu sion: Our
re sults sug gest that pre co re mu ta ti ons are highly re -
spon si ble for the de ve l op ment of he p a ti tis B e an ti -
gen-ne g a ti ve chro nic li ver di s e a se in our pa ti ents. The -
se mu ta ti ons are as so ci a ted with mo re pro gres si ve li ver 
di s e a se and with ol der age of the pa ti ents.

Key words: He p a ti tis B vi rus, HBe Ag, HBV DNA,
pre co re mu tant, chro nic ac ti ve he p a ti tis B.

IN TRO DUC TION

He p a ti tis B vi rus is a glo bal he alth pro b lem. The
pre v a len ce of HBV in fec tion and pat terns of tran s mis -
sion vary gre atly thro ugh the world. He p a ti tis B vi rus
(HBV) in fec tion may be as so ci a ted with a very lar ge
spec trum of cli n i cal pre sen ta ti ons that may vary with
age and the im mu no lo g i cal sta tus (1). The cli n i cal
spec trum of HBV in fec tion ran ges from sub cli ni cal to
acu te symp to m a tic he p a ti tis, or, ra rely, ful mi nant he p -
a ti tis du r ing the acu te pha se and from in ac ti ve he p a ti tis 
B sur fa ce an ti gen (HBsAg) car ri er sta te, chro nic he p a -
ti tis of va r i o us de gree of hi sto lo gic se ve r ity to ci r r ho sis 
and its com pli ca ti ons du r ing the chro nic pha se (2, 3).

He p a ti tis B vi rus is a typ i cal non-cyto pat hic vi rus
that in du ces tis sue da m a ge of va ri a ble se ve r ity by sti m -
u la t ing a pro tec ti ve im mu ne re spon se that can si mul ta -
ne o usly ca u se da m a ge and pro tec tion by cu r ing in tra -
cel lu lar vi rus thro ugh the de struc tion of vi rus in fec ted
cells. In fec ted he pa tocytes by the vi rus to l e r a te the in -
fec tion very well and they are usu ally not da m a ged by
the vi rus. Hen ce many pa ti ents can su s tain very high
amo unts of re p li ca t ing vi rus wit h o ut any sig ni f i cant li -
ver in jury (im mu no to le rant sta te) (4). He p a ti tis B is an
im mu ne — ba sed di s or der in which the ex tent of di s e a -
se is pro fo undly in flu en ced by the depth of the host im -
mu no lo gic re spon se.
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Chro nic he p a ti tis B af flicts ne arly 400 mil lion pe -
o ple wor ld wi de (en de mic ar e as in clu de Asia and
sub-Sa ha ran Af ri ca) and 1.25 mil lion (pre do m i nantly
ma les) in the Uni ted Sta tes. It may be no ted as a con ti n -
u um of acu te he p a ti tis or di ag no sed be ca u se of per si s -
tently el e va ted ami no tran sfe ra se le v els (5).

Early in the co ur se, HBe Ag and HBV DNA are
pre s ent in se rum, in di c a ti ve of ac ti ve vi ral re p li ca ti ons
and nec ro in flam ma tory ac ti v ity in the li ver. Im mu ne
cle a r an ce he r alds bi o c he m i cal im pro ve ment and co in -
ci des with di s ap pe a r an ce of HBe Ag and re du ced HBV
DNA le v els (< 10

5
 co p i es/mL) in se rum, ap pe a r an ce of

an ti-HBe, and in te gra tion of the HBV ge no me in to the
host ge no me in in fec ted he pa tocytes (6). If ci r r ho sis
has not yet de ve l o ped, such per sons en ter the in ac ti ve
HBsAg car ri er sta te and are at a low risk for ci r r ho sis
and he pa to cel lu lar car ci no ma (7). CHB can be bro adly
di vi ded in to two ma jor forms — na mely, he p a ti tis B vi -
rus e an ti gen (HBe Ag) po s i ti ve and HBe Ag ne g a ti ve
(8). He p a ti tis B e an ti gen (HBe Ag) ne g a ti ve CHB is al -
so re fer red to as an tiH Be po s i ti ve and pre co re mu tant
he p a ti tis. Pa ti ents with HBe Ag ne g a ti ve CHB ha ve a
na t u rally oc cur ring mu tant form of HBV that do es not
pro du ce HBe Ag be ca u se of a mu ta tion in the pre co re
or co re pro mo ter re gion of the HBV ge no me (9, 10).
The most fre qu ent pre co re mu ta tion is a G÷A chan ge
at nu c le o ti de 1896 (G1896A), which cre a tes a stop co -
don and re sults in loss of HBe Ag syn the sis. The most
com mon co re pro mo ter mu ta tion in vol ves a two nu c le -
o ti de sub sti tu tion at nu c le o ti des 1762 and 1764 (11).
As no ted, in fec tion by a pre-co re mu tant of HBV or
spon ta ne o us mu ta tion of the pre-co re or co re pro mo ter
re gion of the HBV ge no me du r ing the co ur se of chro -
nic he p a ti tis ca u sed by wild-type HBV (HBe Ag-ne g a -
ti ve chro nic he p a ti tis B) may re sult in re ac ti va ted chro -
nic he p a ti tis B with a ri se in se rum HBV DNA le v els
and pos si ble pro gres sion to ci r r ho sis (at a ra te of
8–10% per year), par ti c u larly when ad di ti o nal mu ta ti -
ons in the co re ge ne of HBV are pre s ent (12, 13). Risk
fac tors for re ac ti va tion in clu de ma le sex and HBV ge -
no type C. In pa ti ents with ei t her HBe Ag-po s i ti ve or
HBe Ag-ne g a ti ve chro nic he p a ti tis B, the risk of ci r r ho -
sis and of he pa to cel lu lar car ci no ma cor re la tes with the
se rum HBV DNA le vel. HBe Ag ne g a ti ve CHB is a po -
ten ti ally se ve re di s e a se that ra p idly pro g ress to ci r r ho -
sis and re la ted com pli ca ti ons (14). The co ur se of chro -
nic vi ral he p a ti tis is va ri a ble and un pre dic t a ble. The se -
qu els of chro nic he p a ti tis se c on d ary to he p a ti tis B in -
clu de ci r r ho sis, li ver fa i l u re, and he pa to cel lu lar car ci -
no ma. The 5-year mor ta l ity ra te is 0–2% in tho se wit h -
o ut ci r r ho sis, 14–20% in tho se with com pen sa ted ci r r -
ho sis, and 70–86% fol lo w ing de com pen sa tion (15).
The re is so me ev i den ce that HBV ge no type C is as so ci -
a ted with a hig her risk of ci r r ho sis and he pa to cel lu lar

car ci no ma than ot her ge no types. An ti vi ral tre at ment
im pro ves the prog no sis in re spon d ers.

The aim of the study is to de ter mi ne the pre v a len -
ce and cli n i cal re l e van ce of pre co re mu tant HBV in fec -
tion in pa ti ents with chro nic he p a ti tis B, as well cli n i cal,
se ro lo gi cal and hi sto lo gi cal pat terns of the di s e a se.

MA TE RIAL AND MET HOD

Sixty se ven pa ti ents with chro nic li ver di s e a se re -
la ted to HBV in fec tion ha ve been stu d ied. The in clu -
sion cri te ria for en te r ing in the study we re: chro nic li -
ver di s e a se re la ted to HBV in fec tion wit h o ut pri or an ti -
vi ral tre at ment, se rum pre s en ce of HBV DNA and po s -
i ti ve hi sto pat ho lo gi cal fin d ings for chro nic vi ral di s e a -
se. Ex clu si on cri te ria we re: He p a ti tis C vi rus in fec tion
and al co hol abu se, HBV re la ted chro nic li ver di s e a se
with un de tec t a ble HBV DNA as well as ca ses in whom
li ver bi opsy was not per for med. Ini tial eva l u a tion in -
clu des a hi s tory and phys i cal ex a m i na ti on, with spe cial 
em p ha sis on risk fac tors for in fec tion or co in fec tion,
al co hol use and fa m ily hi s tory of HBV in fec tion or li -
ver can cer. The com mon pre sen ta tion was ge n e r a l i zed
we ak ness and ma l a i se, im pa i red li ver fun c tion tests
and ja un di ce in fi ve ca ses. Cli n i cal ex a m i na ti on in clu -
ded bi o c he m i cal in ve s ti ga tion and ab do m i nal ul tra so -
und ex a m i na ti on. Cli n i cal eva l u a tion and li ver bi opsy
we re per for med at the Uni ver sity Cli nic of Ga stro en te -
ro he pa to logy in Sko pje. La b o ra tory tests in clu de ro u ti -
ne bi o c he m i s try and an as ses s ment of li ver di s e a se
thro ugh li ver en zymes, prot hrom bin ti me (INR), bi l i -
ru bin and se rum al bu min le vel. De tec tion of mar k ers
for vi ral in fec tion B, in clu d ing HBsAg, HBe Ag/an tiH -
Be, an tiHBc, and an ti HBcIgM, was per for med with
Mi c ro par ti c le en zyme im mu no as say (ME IA) us ing
im mu no a nalyzer Axsym-Ab bott. Qu an ti fi ca ti on of
HBV DNA was do ne us ing Am pli cor mo n i tor test with
cut-off of 1000 co p i es/ml. All pa ti ents un der went a li -
ver bi opsy and con se c u ti ve hi sto pat ho lo gi cal anal y sis.
The as ses s ment of nec ro in flam ma tory ac ti v ity in the li -
ver tis sue was do ne us ing the sco re for hi sto pat ho lo gi -
cal ac ti v ity in dex ac cor d ing to Kno dell.

De tec tion of mu ta ti ons in pre-co re re gion of HBV
ge no me was per for med with IN NO-Li pa HBV pre Co -
re v8 li ne pro ber hy bri d i za tion as say from In no ge ne -
tics. The bi o c he m i cal, se ro lo gi cal and mo le c u lar te st -
ing was do ne at the In sti tu te for Cli n i cal Bi o c he m i s try.

RE SULTS

This study in clu des a to tal of 67 pa ti ents with
chro nic he p a ti tis B and ac ti ve vi ral re p li ca tion. Ma -
le/fe ma le ra tio was 46/21. Age di s tri bu tion of all pa ti -
ents ran ged from 23 to 64 years (M.v. 36y) (Ta ble 1).
Ac cor d ing to the se ve r ity of the di s e a se ba sed on cli n i -

138 Cha lo ska Iva no va Vik to ri ja, Ko lo ska Va len ti na, Ge na di e va Di mi tro va Mag da le na, To do rov ska Be ti, Cu ra ko va Ele na



cal and hi sto pat ho lo gi cal dif fe r en ti a tion, the pa ti ents
we re di vi ded in to fol lo w ing gro ups:

• Chro nic he p a ti tis with mild form of the di s e a se
(hi s to l ogy ac ti v ity in dex ac cor d ing to Kno dell ran ged
from 1 to 3): 13 ca ses

• Chro nic he p a ti tis with mo d e r a te di s e a se and
Kno dell sco re ran ged from 4 to 8 : 24 ca ses

• Chro nic he p a ti tis with high hi s to l ogy ac ti v ity in -
dex ac cor d ing to Kno dell (in ran ge of 9 to 12 po ints) :
23 ca ses

• Com pen sa ted ci r r ho sis 7 pts
Ala nin-ami no tran sfe ra se (ALT) ac ti v ity at ba se li -

ne was 128 ± 62 U/L. Ac cor d ing to the HBe Ag/an tiH -
Be sta tus, we ha ve fo und 25 HBe Ag-po s i ti ve and 42
HBe Ag-ne g a ti ve su b jects. The vi ral load of HBV DNA 
ran ged from 2 x 10

3
 co p i es/ml to 4 x 10

7
 co p i es/ml. The 

pre s en ce of fi bro sis in the li ver tis sue was fo und in
34/67 pa ti ents, in di ca t ing the sta ge of li ver di s e a se.
The signs of fi bro sis we re iden ti fied in this ex tent: F1
was fo und in 19 pa ti ents, F3 in 8 and F4 in 7 pts. The
le vel of vi re mia in both HBe Ag-po s i ti ve and HBe -
Ag-ne g a ti ve forms as well as the to tal sco re ac cor d ing
to Kno dell, in di ca t ing the sum of nec ro in flam ma tory
and fi bro sis sco res, are pre sen ted in Ta ble 2. The pre s -
en ce of mu ta ti ons in pre-co re re gion of HBV was chec -
ked in the gro up of HBe Ag-ne g a ti ve form of he p a ti tis
B. Pre co re (PC) mu tants we re fo und in 38/42 (90%).
6/38 pa ti ents had wild type PC mu ta tion (G), the mu ta -
tion of nt1896G-A was de tec ted in 22/38 pa ti ents, whi -
le 10/38 pa ti ents had mix tu re of wild type and va ri ant
(A). The anal y sis of hi sto lo gi cal fe a tu res of fi bro sis in
li ver tis sue sho wed pre do m i nant as so ci a tion of this fin -
d ing with HBe Ag-ne g a ti ve pa ti ents. Mo re o ver, the

mu ta ti ons of pre-co re do main ha ve been fo und in all of
the pa ti ents with HBe Ag-ne g a ti ve he p a ti tis and signs
of fi bro sis (Fi g u re 1). The se mu ta ti ons are as so ci a ted
with mo re se ve re forms of chro nic li ver di s e a se re la ted
to he p a ti tis B vi ral in fec tion (hig her sco re of HAI ac -
cor d ing to Kno dell). The av e r a ge age in the gro up with
HBe Ag-ne g a ti ve he p a ti tis B is hig her com pa r ing the
HBe Ag-po s i ti ve ca ses, and the pre s en ce of mu ta ti ons
is mo re pre v a lent in this gro up. All the se re sults sug -
gest that the oc cur ren ce of pre co re mu ta ti ons in our pa -
ti ents co uld be re la ted to lon ger du ra tion of the di s e a se
and might be im pli ca ted in the pro gres sion of li ver di s -
e a se.

DI S CUS SION

Chro nic HBV in fec tion is a dy na mic pro cess that
may show dif fe r ent pat terns of HBV se ro l ogy and
DNA re p li ca tion. Chro nic HBV in fec tion can be sche -
ma t i cally di vi ded in to fol lo w ing pha ses: the im mu ne
to l e r ant sta te, im mu ne re ac ti ve HBe Ag-po s i ti ve pha se, 
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Ta ble 1. De mo grap hic, la b o ra tory, vi ro lo gi cal
and hi sto lo gi cal fe a tu res of 67 pa ti ents with chro nic

he p a ti tis B

Va ri a ble Chro nic he p a ti tis B (N° 67)

Mean age (yrs) 43.9 ± 11.8

Gen der
Ma le
Fe ma le

45
22

ALT (U/L) 128 ± 62

HBV DNA (co p i es/ml) 2 x 10
3
 to 4 x 10

7

Kno dell sco re 3–12

Ta ble 2. La b o ra tory, vi ro lo gi cal and hi sto lo gi cal fe a tu res ac cor d ing to HBe Ag sta tus

Chro nic he p a ti tis B
Age

(years)
ALT (IU/L)

HBV DNA
co p i es/ml (MV)

Kno dell
HAI sco re

(MV)
N° of pts

HBe Ag-pos. 35 ± 10 156 ± 43
P < 0.05

1.204 x 10
3

P < 0.05
5

P < 0.01
25

HBe Ag-neg. 51 ± 13 116 ± 54 67 x 10
4

9 42

 Ta ble 3. Hi sto pa to lo gi cal fin d ings of fi bro sis
in li ver bi opsy ac cor d ing to HBe Ag sta tus

and pre co re mu ta ti ons

No signs
of fi bro sis

Pre s en ce of 
fi bro sis

(sin ce 1 to
4 po ints)

To tal

HBe Ag-po s i ti ve 21 4 25

HBe Ag-ne g a ti ve 12 30 42

To tal 33 34 67

Pre co re mu ta ti ons 8 30 38

Fig ure 1: Pre v a len ce of pre co re mu ta ti ons
in pts with HBe Ag-ne g a ti ve he p a ti tis B

ac cor d ing to pre s en ce of fi bro sis



the in ac ti ve HBV car ri er sta te and HBe Ag ne g a ti ve
chro nic he p a ti tis B (16). By cli n i cal po int of vi ew it is
very im por tant to di s tin gu ish the ac ti ve forms of the li -
ver di s e a se — HBe Ag-po s i ti ve and HBe Ag ne g a ti ve
he p a ti tis B. HBe Ag-po s i ti ve he p a ti tis B is cha r ac te r i -
zed by HBe Ag po si ti vity, HBV DNA re p li ca tion, in -
cre a sed or fluc tu a t ing le v els of ami no tran sphe ra ses,
mo d e r a te or se ve re li ver nec ro in flam ma tion and mo re
ra pid pro gres sion of fi bro sis (17). Loss of HBe Ag in
such ca ses and de ve l op ment of an ti-HBe, when it oc -
curs spon ta ne o usly wit h o ut an ti vi ral the r apy, is usu ally 
as so ci a ted with a de c re a se in se rum HBV vi ral load
and a fa vo r a ble prog no sis (18). In our study gro up,
HBe Ag-po si ti vity as so ci a ted with HBV DNA re p li ca -
tion was fo und in 25/67 pts., in di ca t ing ac ti ve vi ral re p -
li ca tion. Hi sto pat ho lo gi cal anal y sis of li ver bi opsy of
the se pa ti ents sho wed mo d e r a te de gree of nec ro in flam -
ma tion and low le vel of fi bro sis, sug ge st ing on go ing li -
ver da m a ge, but lack of pro gres sion of the di s e a se.

The re are so me pa ti ents with chro nic he p a ti tis B
who ha ve de tec t a ble se rum HBV DNA de spi te ha v ing
per si s tently ne g a ti ve HBe Ag (19). The se pa ti ents al so
ha ve ev i den ce of ac ti ve li ver di s e a se on li ver bi opsy
sug ge st ing de ve l op ment of so cal led HBe Ag-ne g a ti ve
chro nic he p a ti tis. HBe Ag-ne g a ti ve chro nic he p a ti tis B
(CHB) is a po ten ti ally se ve re and pro gres si ve form of
CHB pre va i l ing in So ut h ern Eu ro pe and the Me d i ter ra -
nean Area (20). HBe Ag-ne g a ti ve chro nic he p a ti tis B is 
cha r ac te r i zed by pe ri o dic re ac ti va tion le a d ing to ac ti ve 
he p a ti tis. The main fe a tu res of this form are fluc tu a t ing 
le v els of HBV DNA and ami no tran sfe ra ses ac ti v ity,
high ra te of pro gres sion and low ra tes of spon ta ne o us
di s e a se re mis sion (21). A lack of HBe Ag in the blood
and pos si ble nor mal le vel of ami no tran sfe ra se ac ti v ity
co uld be con fu s ing in dif fe r en ti a tion of pa ti ents with
HBe Ag-ne g a ti ve he p a ti tis and in ac ti ve car ri er sta te,
and a ca re ful as ses s ment of such pa ti ents is ne e ded to
di s tin gu ish the se two dif fe r ent forms of HBV in fec tion
due to si m i lar bi o c he m i cal pat terns. Among our pa ti -
ents HBe Ag-ne g a ti ve he p a ti tis is pre do m i nant. Anal y -
sis of bi o c he m i cal and vi ro lo gi cal pa ra m e ters has
shown that ala nin-ami no tran sfe ra se ac ti v ity was hig -
her in HBe Ag-po s i ti ve pa ti ents, as well as the le vel of
vi re mia. Ho w e ver, the hi sto pat ho lo gi cal fe a tu res of li -
ver da m a ge we re mo re pro m i nent in HBe Ag-ne g a ti ve
gro up. The mean va lue of to tal HAI ac cor d ing to Kno -
dell was 9, and signs of fi bro sis ha ve been iden ti fied in
30 pa ti ents, com pa r ing to 4 pts with HBe Ag-po s i ti ve
he p a ti tis. Lo wer le vel of ALT in HBe Ag-ne g a ti ve pa ti -
ents, de spi te mo re in ten se hi s to l ogy fe a tu res, can be
ex pla i ned by spe ci fic bi o c he m i cal pat terns of ami no -
tran sfe ra ses in this form of he p a ti tis, cha r ac te r i zed by
nor mal ALT le vel and in ter mit tent fla res, im ply ing
pro gres si ve co ur se.

The nor mal HBe Ag syn the sis al ters due to pre co re 
and co re pro mo ter mu ta ti ons in the HBV DNA re sul t -
ing with a lack of e-an ti gen in the blood. The pro cess of 
HBe Ag syn the sis be gins with ini ti a tion of tran scrip -
tion at the ATG co don at lo ca tion 1814 (22). The pre co -
re mu ta tion in vol ves a G-to-A ba se pa ir sub sti tu tion at
nu c le o ti de 1896 in the pre co re re gion of the HBV ge -
no me. This mu ta tion tran s forms co don 23 in the mR -
NA from TGG to a TAG stop co don. The con se qu en ce
of the cre a tion of the stop co don is the for ma tion of a
trun ca ted 28 ami no-acid pep ti de and thus the for ma -
tion of nor mal HBe Ag is com ple tely hal ted. Thus, the
mu ta ti ons in the pre co re re gion (PC), such as G1896A,
ge n e r a ted a stop co don and halt tran s la tion of HBe Ag
(23). Fa i l u re to pro du ce HBe Ag might help the HBV to 
eva de im mu ne de tec tion. In cli n i cal prac ti ce, the di ag -
no sis of HBe Ag-ne g a ti ve chro nic he p a ti tis B is ge n e r -
ally ma de by iden ti fy ing a high HBV DNA load in
HBe Ag-ne g a ti ve pa ti ent, al t ho ugh the re is no cle ar vi -
ral load ’cu t off’ (24).

The pa ti ents with HBe Ag-po s i ti ve he p a ti tis in our 
study gro up be long to youn ger age com pa r ing to HBe -
Ag-ne g a ti ve pa ti ents (av e r a ge age 35 ± 10 ver sus 51 ±
13 years re spec ti vely). Mo re ad van ced sta ge of li ver
di s e a se in HBe Ag-ne g a ti ve pa ti ents co uld be a con se -
qu en ce of lon ger du ra tion of HBV in fec tion or mo re
se ve re cli n i cal co ur se of the di s e a se. As we do not
know the ti me of ini tial in fec tion, we are not able to an -
a lyze or com ment the im pact of du ra tion, but we co uld
sup po se that the hig her age is pro b a bly as so ci a ted with
long-term co ur se of HBV re la ted li ver di s e a se. Mo re o -
ver, long-term per si s ten ce of vi ral re p li ca tion co uld al -
low emer gen ce of mu tant stra ins of he p a ti tis B, re spon -
si ble for mo re ag gres si ve cli n i cal di s e a se. Ac tu ally, du -
r ing the im mu ne cle a r an ce pha se of he p a ti tis B, a se -
lec tion of HBe Ag-ne g a ti ve mu tant co uld oc cur as a
con se qu en ce of in cre a sed im mu ne pres su re on the
wild-type strain of B vi rus. We ha ve de tec ted mu ta ti -
ons in pre co re re gion of HBV in 38 ca ses with HBe -
Ag-ne g a ti ve he p a ti tis. The ma jo r ity of them ha ve pre s -
en ce of fi bro sis in li ver tis sue, me a n ing mo re ad van ced 
sta ge of the di s e a se. HBe Ag-ne g a ti ve he p a ti tis B de ve -
l ops af ter long-term per si s ten ce of HBV in fec tion but
so me ti mes, it co uld ap pe ar from the be gin ning of the
di s e a se. Al t ho ugh the in cre a sed pre v a len ce of ad van -
ced fi bro sis in pa ti ents with HBe Ag-ne g a ti ve chro nic
he p a ti tis B may be par ti ally ex pla i ned by the ol der age
of the se pa ti ents (and thus the lon ger du ra tion of in fec -
tion), so me stu d i es ha ve sug ge sted that in cre a sed vi r u -
len ce of the se mu tant stra ins may lead to mo re ag gres -
si ve cli n i cal di s e a se. Our re sults show that HBe Ag-ne -
g a ti ve he p a ti tis is mo re pre v a lent in ol der age and is as -
so ci a ted with fi bro sis rat her than HBe Ag-po s i ti ve he p -
a ti tis. Very high per cen t a ge of pre co re mu ta ti ons in this 
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gro up co uld be ex pla i ned by lon ger du ra tion of HBV
in fec tion and its in cre a sed vi r u len ce may be re spon si -
ble for mo re ag gres si ve di s e a se.

For pre ci se dif fe r en ti a tion of the di s e a se, an as ses -
s ment of li ver da m a ge thro ugh a li ver hi s to l ogy is al so
ne e ded. Iden ti fi ca tion of vi ral mu ta ti ons is cle ar con -
fir ma tion abo ut the na tu re of the di s e a se and has a cli n -
i cal re l e van ce in re gard of the tre at ment and prog no sis
of such pa ti ents. HBe Ag ne g a ti ve CHB is a po ten ti ally
se ve re di s e a se that ra p idly pro g ress to ci r r ho sis and re -
la ted com pli ca ti ons. Many ex perts con si der in fec tion
with HBe Ag-ne g a ti ve vi ral stra ins to cor re la te with a
po or prog no sis when com pa red with wild-type in fec -
tion. The ge ne tic stu d i es play im por tant ro le in un der -
stan d ing the di s e a se co ur se and will be ne c es sary in the 
ma n a ge ment of the di s e a se in the ne ar fu tu re.

CON CLU SION

Our da ta show that the ma jo r ity of the pa ti ents in
our study gro up be long to the HBe Ag-ne g a ti ve chro nic

he p a ti tis. Among pa ti ents with a loss of e-an ti gen, the
pre s en ce of mu ta ti ons on the pre co re re gion of HBV ge -
no me is ex tre mely high. Pa ti ents with HBe Ag-ne g a ti ve
he p a ti tis B ha ve mo re se ve re hi sto lo gi cal da m a ge com -
pa r ing to HBe Ag-po s i ti ve pa ti ents. The pre s en ce of pre -
co re mu ta ti ons is as so ci a ted with high in ci den ce of fi -
bro sis in li ver tis sue. The re is sta ti s ti cally sig ni f i cant dif -
fe r en ce in the le vel of ALT ac ti v ity and HBV vi ral load
in both gro ups. Ol der age is pre do m i nant in HBe Ag-ne -
g a ti ve he p a ti tis, sug ge st ing a li ke li hood of lon ger du ra -
tion of the di s e a se. All the se da ta un der li ne a cru cial ro le 
of mo le c u lar events in the vi ral ge no me ha v ing sig ni f i -
cant im pli ca ti ons on the cli n i cal co ur se of he p a ti tis B.

Ab bre vi a ti ons

CHB — chro nic he p a ti tis B
HBV — he p a ti tis B vi rus
HBV DNA — he p a ti tis B de oxy ri bo nu c le ic acid
HBe Ag — he p a ti tis B e an ti gen
HBsAg — he p a ti tis B sur fa ce an ti gen
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Uvod: He p a ti tis B je je dan od naj ~e {}ih eti o lo {kih 
fak to ra za hro ni~ no obo lje nje je tre {i rom sve ta. Ne dav -
ne stu di je uka zu ju na zna ~aj nu uogu ge net ske ra zno vr -
sno sti vi ru sa u pri rod nom to ku he pa ti ti sa B. He p a ti tis
B e-an ti gen ne ga ti van tip hro ni~ nog he pa ti ti sa je po ve -
zan sa mu ta ci ja ma u pre co re re gi o nu vi ru sa. Cilj ove
stu di je je da iden ti fi ku je pre co re mu ta ci je u vi ru snom
ge no mu me |u pa ci jen ti ma sa hro ni~ nim he pa ti ti som B
i da eva lu i ra kli ni~ ke ob li ke hro ni~ nog obo lje nja je tre
ve za ne za tip he p a ti tis B vi ru sne in fek ci je. Me to de: 67
pa ci je na ta sa he pa ti ti som B je uklju ~e no u stu di ju. U
ci lju eva lu a ci je kli ni~ kih ob li ka hro ni~ nog obo lje nja
je tre sa he p a ti tis B vi ru snom in fek ci jom, bi o he mij ska i
vi ru so lo {ka is tra ̀ i va nje su iz vr {e na, kao i kvan ti fi ka ci -
ja vi re mi je u se ru mu. Svim pa ci jen ti ma iz ve de na je bi -
op si ja je tre i se mi kvan ti fi ka ci ja ne kro in fla ma ci je i/ili
fi bro ze pre ma Kno dell sko ru. U gru pi e-an ti gen-ne ga -
tivnh pa ci je na ta, iz ve de na je mo le ku lar na ana li za u ci -
lju ot kri va nja pri su stva mu ta ci je u pre co re re gi o nu vi -
ru sa. Re zul ta ti: Is pi ti va na gru pa je po de lje na na 25
HBe Ag po zi tiv nih i 42 HBe Ag ne ga tiv nih is pi ta ni ka.

Ak tiv nost ala nin-ami no tran sfe ra ze i ni vo vi ru sa u kr vi
bi li su ve }i u HBe Ag-po zi tiv nih (p < 0,05), ali su pro -
se~ na sta ro sna dob i in deks hi sto lo {ke ak tiv no sti bi li
znat no ve }i u HBe Ag ne ga tiv nih pa ci je na ta (p < 0,01).
Pre co re mu ta ci je su na |e ne u 38 od 42 bo le sni ka s
HBe Ag ne ga tiv nim he pa ti ti som (90%). Fi bro za je pro -
na |e na u 30/38 slu ~a ja s mu ta ci ja ma.

Di sku si ja: Mu ta ci je u pre co re re gi ji HBV u HBe -
Ag ne ga tiv nih pa ci je na ta bi li su ~e {}i u sta ri joj do bi te
su  po ve za ni s vi so kom sto pom fi bro ze u tki vu je tre, {to
od go va ra vi {e uz na pre do va lom sta di ju mu bo le sti. To
bi mo glo bi ti po sle di ca du ̀ eg tra ja nja HBV in fek ci je

ili te ̀ eg kli ni~ kog to ka bo le sti. Za klju ~ak: Na {i re zul -
ta ti su ge ri {u na to da je pre co re mu ta ci ja vi so ko od go -
vor na za raz voj hep ti tis B e an ti gen-ne ga tiv nog hro -
ni~ nog obo lje nja je tre kod na {ih pa ci je na ta. Ove mu ta -
ci je su po ve za ne sa mno go te ̀ im ob li ci ma obo lje nja
je tre i stra ri jom gru pom pa ci je na ta.

Klju~ ne re ~i: He p a ti tis B vi rus, HBe Ag, HBV DNA,
pre je dar na mu ta ci ja, hro ni~ ni ak tiv ni he p a ti tis B.
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