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The Association Between Biochemical
Parameters and Extent of Disease

in Patients with Chronic Hepatitis B

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  The aim of the pre sent study was to de ter mi ne the re la ti ons hip bet we en se rum le vels of
bi oc he mi cal pa ra me ters and his to lo gi cal eva lu a ti on of li ver bi opsy spe ci mens in pa ti ents with chro nic he pa ti tis
B in fec ti on. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  This ret ros pec ti ve study was car ri ed out in 21 fe ma le and 55 ma le pa ti ents and
the me an age was 38 ± 10 ye ars. Li ver bi opsy was ob ta i ned from pa ti ents with HBV DNA >105 co pi es/mL (for HBe -
Ag po si ti ve pa ti ents) or >104 co pi es/mL (for HBe Ag ne ga ti ve pa ti ents) for his to lo gi cal analy sis and 24 pa ti ents with
sta ge pa ra me ters <2 we re inc lu ded in gro up I and 52 ca ses with ≥2 in gro up II. The pa ti ents we re gro u ped ac cor -
ding to the sco ring system for chro nic he pa ti tis mo di fi ed from Sche u er. RRee  ssuullttss::  The HBV DNA le vels we re
834183 ± 16821275 co pi es/mL in gro up I and 93072001 ± 348168594 co pi es/mL in gro up II (p= 0.241). The me an
le vel of the se rum li ver enz yme ALT in pa ti ents with sta ge ≥2 in gro up II (153.36 ± 227.63 U/L) was sta tis ti cally
hig her than the me an ALT le vel of pa ti ents with gra de less than 2 in gro up I (46.58 ± 31.59 U/L) (p= 0.025). Whi -
le the hig her to tal pro te in and al bu min/glo bu lin ra ti o in gro up I was sta tis ti cally sig ni fi cant (p= 0.005; p= 0.004),
the dif fe ren ce in se rum al bu min le vels was not (p= 0.839). The me an α-fe top ro te in le vel (3.13 ± 1.76 IU/mL) of
gro up I pa ti ents was less than the le vel in gro up II (3.63 ± 3.73 IU/mL); this dif fe ren ce was not sta tis ti cally sig ni -
fi cant (p= 0.531). The re was al so no sta tis ti cally sig ni fi cant dif fe ren ce in blo od pla te let co unts bet we en gro up I
and II (214041 ± 52410.98 K/uL and 212846 ± 54743.03 K/uL res pec ti vely; (p= 0.928)). The in ter na ti o nal nor ma -
li zed ra ti o (INR) of pa ti ents in gro up I was 13.4 ± 0.67 and 13.31 ± 0.70 in gro up II; this dif fe ren ce was not sta tis -
ti cally sig ni fi cant (p= 0.623). CCoonncc  lluu  ssii  oonn::  The re ap pe ars to be an as so ci a ti on bet we en se rum le vels of ALT and
al bu min/glo bu lin ra ti o and the ex tent of he pa tic fib ro sis in pa ti ents with chro nic HBV in fec ti on. Cur rently ava -
i lab le non-in va si ve mar kers of di se a se ac ti vity do not se em to be go od pre dic tors for di se a se prog res si on.

KKeeyy  WWoorrddss::  He pa ti tis B, chro nic; pat ho logy

ÖÖZZEETT  AAmmaaçç::  Ça lış ma nın ama cı kro nik he pa tit B'li has ta lar da se rum bi yo kim ya sal pa ra met re le ri nin, ka ra ci ğer
bi yop si le ri nin his to lo jik de ğer len di ril me si ile iliş ki si nin be lir len me si dir. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  En az 6 ay dır, bi -
li nen HBsAg po zi tif li ği olan, top lam 76 has ta ça lış ma gru bu na alın mış tır. Yaş or ta la ma la rı 38 ± 10 yıl olan 21 ka -
dın ve 55 er kek has ta ret ros pek tif ola rak de ğer len di ril miş tir. He pa tit B vi rüsü DNA (HBV DNA) kop ya sa yı sı;
HBe Ag po zi tif has ta lar için >105 kop ya/mL ve HBe Ag ne ga tif için >104 kop ya/mL olan lar dan ka ra ci ğer bi yop si -
si ya pıl mış ev re <2 olan 24 has ta grup I ve ev re ≥2 olan 52 has ta grup II ola rak alın mış tır. His to lo jik ev re len dir -
me mo di fi ye Sche u er sis te mi ne gö re ya pıl mış tır. BBuull  gguu  llaarr::  HBV DNA dü zey le ri grup I'de 8834183 ± 16821275
kop ya/mL ve grup II’de 93072001 ± 348168594 kop ya/mL ola rak sap tan mış tır (p= 0.241). Se rum ka ra ci ğer en zim -
le ri nin or ta la ma sı na ba kıl dı ğın da; ALT dü zey le ri grup II’ de, 153.36 ± 227.63 U/L ve grup I’de 46.58 ± 31.59 U/L
sap tan mış ve ara da ki fark istatistiksel ola rak an lam lı bu lun muş tur (p= 0.025). Hem to tal pro te in hem de al bu -
min/glo bu lin ora nı grup I'de istatistiksel ola rak an lam lı yük sek sap tan mış tır (p= 0.005, p= 0.004). An cak se rum al -
bu min dü ze yi açı sın dan iki grup ara sın da an lam lı fark yok tur (p= 0.839). Al fa-fe top ro te in dü ze yi; grup I’de (3.13
± 1.76 IU/mL) grup II’ye gö re dü şük tür (3.63 ± 3.73 IU/mL). Ama fark is ta tis ti ki ola rak an lam lı de ğil dir (p= 0.531).
Trom bo sit sa yı sın da grup lar ara sın da an lam lı fark bu lun ma mış tır (grup I: 214041 ± 52410.98 K/uL ve grup II:
212846 ± 54743.03 K/uL; (p= 0.928)). İn ter nas yo nal nor ma li zas yon ora nı (INR) grup I’de 13.4 ± 0.67 ve grup II’de
13.31 ± 0.70’dir. İstatistiksel ola rak an lam lı fark yok tur (p= 0.623). SSoo  nnuuçç::  Se rum ALT dü zey le ri ve al bu min/glo -
bu lin ora nı ile kro nik he pa tit B has ta la rı nın fib roz oran la rı ara sın da iliş ki sap tan mış, ama in va ziv ol ma yan yön -
tem le rin fib roz de re ce si ni be lir le me de ye ter li per for mans da ol ma dık la rı gö rül müş tür.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: He pa tit B vi rü sü, kro nik; pa to lo ji
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he he pa ti tis B vi rus (HBV) is es ti ma ted to
ha ve in fec ted mo re than 2 bil li on pe op le
worl dwi de, con tri bu ting to 400 mil li on

chro nic ca ses who ha ve an in cre a sed risk of li ver-
re la ted se qu els, inc lu ding cirr ho sis, ful mi nant li ver
fa i lu re, li ver trans plan ta ti on, he pa to cel lu lar car ci -
no ma (HCC) and de ath.1,2

Li ver fib ro sis is the re sult of chro nic in jury.
The his to pat ho lo gi cal path way of prog res si ve li ver
di se a se is cha rac te ri zed by the for ma ti on and ac cu -
mu la ti on of fib ro sis, le a ding to in cre a sed dis tor ti on
of the he pa tic arc hi tec tu re ca u sing he pa to cel lu lar
dysfunc ti on and por tal hyper ten si on that is the
hall mark of eva lu a ti on to cirr ho sis. The deg re e of
he pa tic nec ro inf lam ma ti on (gra de) and fib ro sis
(sta ge) are strongly as so ci a ted with the na tu ral his-
tory and risk of comp li ca ti ons in pa ti ents with
chro nic HBV in fec ti on.3,4

Cur rent gu i de li nes re com mend that pa ti ents
with HBV-DNA >105 co pi es/mL and per sis tent or
in ter mit tent ele va ti on of ami not rans fe ra se le vels
sho uld be eva lu a ted furt her with li ver bi opsy, that
is the gold stan dard for the as sess ment of fib ro sis.4

This pro ce du re pro vi des in for ma ti on on the se ve -
rity of nec ro inf lam ma tory ac ti vity and on the sta -
ge of fib ro sis, fe a tu res that are es sen ti al for
es ti ma ting prog no sis and the ne ed for an ti vi ral the -
rapy.3 Ho we ver, bi opsy is a costly, in va si ve met hod
as so ci a ted with many li mi ta ti ons. It has po ten ti al
comp li ca ti ons li ke ble e ding and pa in.5 It has samp -
ling ar ti fact and is pro ne to in tra- and in ter-ob ser -
ver va ri a ti on in sco ring, and un de res ti ma ti on of
li ver fib ro sis with small samp les sin ce its per for -
man ce is si ze-de pen dent. Furt her mo re, it is not ac-
cep ted by so me pa ti ents du e to its in va si ve na tu re.
Con si de ring the se li mi ta ti ons and pa ti ent re sis tan -
ce to un der go li ver bi opsy, a gre at in te rest and
many stu di es ha ve be en re cently de di ca ted to the
de ve lop ment of non-in va si ve mar kers to as sess li -
ver fib ro sis.6-10

The ne ed for simp le and re li ab le non-in va si ve
mar kers such as blo od tests and/or li ver ima ging
mo da li ti es that ac cu ra tely cor re la te with di se a se ac-
ti vity and sta ge was pre vi o usly men ti o ned in the
ma na ge ment of chro nic HBV pa ti ents. Alt ho ugh

ul tra so und exa mi na ti on was al so sug ges ted for non-
in va si ve di se a se sta ging in HBV as a li ver ima ging
mo da lity, it has li mi ted sen si ti vity for de tec ting se-
ve re fib ro sis.11 Fac tors as so ci a ted with an in cre a sed
ra te of prog res si on to cirr ho sis inc lu de high se rum
HBV DNA, co-in fec ti on with he pa ti tis C vi rus
(HCV), he pa ti tis D vi rus (HDV) or Hu man Im mu -
no de fi ci ency vi rus (HIV), re cur rent epi so des of
acu te exa cer ba ti on, and se ve re nec ro inf lam ma ti on
at di ag no sis. 

In the light of the abo ve-men ti o ned know led -
ge, the aim of the pre sent study was to de ter mi ne
the re la ti ons hip bet we en se rum le vels of bi oc he -
mi cal pa ra me ters and his to lo gi cal eva lu a ti on of li -
ver bi opsy spe ci mens in pa ti ents with chro nic
he pa ti tis B in fec ti on.12

MATERIAL AND MET HODS

Study De sign and Pro to col 

260 pa ti ents with a di ag no sis of chro nic HBV in-
fec ti on, as de fi ned by po si ti ve he pa ti tis B sur fa ce
an ti gen (HBsAg) for at le ast 6 months, who pre sen -
ted to the In fec ti o us Di se a ses and Cli ni cal Mic ro -
bi o logy Out pa ti ent Cli nic of Ko ca e li Uni ver sity,
Faculty of Me di ci ne, bet we en Ja nu ary 2004 and
No vem ber 2006 we re eva lu a ted ret ros pec ti vely. Li -
ver bi opsy was per for med to the pa ti ents who had
per sis tent or in ter mit tent ele va ti on of tran sa mi na -
se le vels and HBV DNA ele va ti ons [HBV DNA >105

co pi es/mL (for HBe Ag po si ti ve pa ti ents) or >104 co -
pi es/mL (for HBe Ag ne ga ti ve pa ti ents)]. Only 76
pa ti ents we re en rol led in this study be ca u se the ot -
her 184 pa ti ents did not me et the cri te ri a for li ver
bi opsy (HBV DNA ne ga ti ve or >1000 co pi es/mL).

In for med con sent was ob ta i ned from all pa ti -
ents par ti ci pa ting in the study that was con duc ted
ac cor ding to the ru les of the Dec la ra ti on of Hel sin -
ki.

The exc lu si on cri te ri a we re any ot her ca u se of
chro nic li ver di se a se, cirr ho sis, and co in fec ti on
with HCV, HIV or HDV. 

Vi ro lo gi cal as says, HBsAg, he pa ti tis B e an ti -
gen (HBe Ag), an ti bo di es to HBsAg (an ti-HBs), an-
ti bo di es to HBe Ag (an ti-HBe) and he pa ti tis B co re
an ti gen (an ti-HBc) we re de ter mi ned using com-
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mer ci al (ELI SA) as says. The qu an ti ta ti ve HBV
DNA poly me ra se cha in re ac ti on (PCR) tech ni qu e
was per for med for DNA de tec ti on. DNA was ex-
trac ted from 100 μL se rum using the QI A amp DNA
Mi ni kit (Qi a gen Inc, Hil den, Ger many) ac cor ding
to the ma nu fac tu rer’s re com men da ti ons. HBV
DNA was me a su red by in-ho u se re al-ti me qu an ti -
ta ti ve poly me ra se cha in re ac ti on with pri mers from
the X re gi on (For ward pri mer: 5’ TGCACTTCG -
CTTCACCTCTG 3’, re ver se pri mer: 5’AGGTCGG -
TCGTTGA CATTGC 3’, pro be: 5’ CGCATG GA GA-
C CACCG TGA ACGCC 3’). Se rum HBV DNA was
qu an ti fi ed using re al-ti me qu an ti ta ti ve PCR (RQ-
PCR), iCy cler IQ system (Bi o Rad La bo ra to ri es),
with a de tec ti on li mit of 200 vi ri ons/mL.13

The se rum bi oc he mi cal pa ra me ters inc lu ding
se rum ala ni ne ami not rans fe ra se (ALT), alp ha-fe -
top ro te in (AFP), to tal pro te in, al bu min, glo bu lin,
prot hrom bin ti me (PT), and pla te let co unts we re
me a su red. 

Sta tis ti cal Analy sis

All sta tis ti cal analy ses we re car ri ed out by using a
Graph pad Prism 4.0. The re sults we re ex pres sed as
me an ± stan dard de vi a ti on. Un pa i red two ta i led
stu dent-t test was used for the com pa ri son of the
da ta. A p va lu e of less than 0.05 was con si de red sig-
ni fi cant.

RE SULTS

The study was car ri ed out in 21 fe ma le and 55 ma -
le pa ti ents and the me an age was 38 ± 10 ye ars. Li -
ver bi opsy was ob ta i ned from pa ti ents with HBV

DNA >105 co pi es/mL (for HBe Ag po si ti ve pa ti ents)
or >104 co pi es/mL (for HBe Ag ne ga ti ve pa ti ents) for
his to lo gi cal analy sis. 24 pa ti ents with sta ge pa ra -
me ters <2 we re inc lu ded in gro up I and 52 ca ses
with ≥2 in gro up II (Tab le 1). 

The HBV DNA le vels we re 834183 ± 16821275
co pi es/mL in gro up I and 93072001 ± 348168594
co pi es/mL in gro up II. The dif fe ren ce bet we en the
two gro ups was not sta tis ti cally sig ni fi cant (p=
0.241). The me an le vel of se rum li ver enz yme ALT
in pa ti ents with sta ge ≥2 in gro up II (153.36 ±
227.63 U/L) was sta tis ti cally hig her than the me an
ALT le vel of pa ti ents with gra de less than 2 in gro -
up I (46.58 ± 31.59 U/L) (p= 0.025).  

The me an to tal pro te in le vel of pa ti ents in gro -
up I was less than the le vels in gro up II. This dif fe -
ren ce was sta tis ti cally sig ni fi cant (p= 0.005). The
me an se rum al bu min le vels in gro up I and II we re
not dif fe rent (4.37 ± 0.32 g/dL and 4.36 ± 0.31 g/dL,
res pec ti vely). Ho we ver, when the al bu min/glo bu -
lin ra ti o was analy zed, the ra ti o was 1.33 ± 0.22 in
gro up I and 1.19 ± 0.17 in gro up II. The hig her al-
bu min/glo bu lin ra ti o in gro up I was sta tis ti cally sig-
ni fi cant (p= 0.004).  

The me an α-fe top ro te in le vel (3.13 ± 1.76
Iu/mL) in gro up I pa ti ents was less than the le vel in
gro up II (3.63 ± 3.73 IU/mL). This dif fe ren ce was
not sta tis ti cally sig ni fi cant (p= 0.531). The re was al -
so no sig ni fi cant dif fe ren ce in blo od pla te let co unts
bet we en gro ups I and II (214041 ± 52410.98 K/uL
and 212846 ± 54743.03 K/uL res pec ti vely; p=
0.928). The INR of pa ti ents was 13.4 ± 0.67 in gro -

TABLE 1: Comparison of biochemical parameters between patients with Grade <2 and Grade ≥2 chronic hepatitis B.

Parameters Group 1 (Grade <2) (n= 24) Group 2 (Grade ≥2) (n= 52) p value

ALT levels (U/L) 46.58 ± 31.59 153.36 ± 227.63 0.025*

INR 13.4 ± 0.67 13.31 ± 0.70 0.623

Serum albumin (g/dL) 4.37 ± 0.32 4.36 ± 0.31 0.839

Total protein (g/dL) 7.63 ± 0.61 8.09 ± 0.64 0.005**

Albumin/globulin 1.33 ± 0.22 1.19 ± 0.17 0.004**

HBV DNA (IU/mL) 8834183 ± 16821275 93072001 ± 348168594 0.241

α-fetoprotein (IU/mL) 3.13 ± 1.76 3.63 ± 3.73 0.531

Platelet (K/uL) 214041 ± 52410.98 212846 ± 54743.03 0.928

ALT: Alanine aminotransferase; INR: International normalized ratio; PT: Prothrombin time; HBV DNA: Hepatitis B virus DNA.

The values are expressed as mean ± standard deviation.* Statistically significant p <0.05.
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up I and 13.31 ± 0.70 in gro up II. The dif fe ren ce
was not sta tis ti cally sig ni fi cant (p= 0.623).

DIS CUS SI ON

The most com mon de fi ni ti on of chro ni city is the
pre sen ce of se rum HBsAg for at le ast 6 months. The
out co me of HBV in fec ti on is va ri ab le, inf lu en ced
by age at in fec ti on, im mu ne res pon se and en vi ron -
men tal fac tors. The cri te ri a for di ag no sis of chro -
nic he pa ti tis B in fec ti on inc lu des HBsAg po si ti vity
for >6 months, high le vels of se rum HBV DNA
(>100.000 co pi es/mL for HBe Ag po si ti ve pa ti ents
and >10.000 co pi es/mL for HBe Ag ne ga ti ve pa ti -
ents), per sis tent or in ter mit tent ele va ti on of
ALT/AST le vels, and li ver bi opsy sho wing chro nic
he pa tic inf lam ma tory in jury. The pa ti ents in our
study we re di ag no sed with chro nic he pa ti tis B in-
fec ti on and the ir se rum le vels of non-in va si ve mar -
kers of li ver fib ro sis and li ver bi opsy spe ci mens
we re com pa red in two gro ups as gra de 2 and gre a -
ter (gro up II) and lo wer than gra de 2 (gro up I).

Very few stu di es ha ve in ves ti ga ted the ro le of
non-in va si ve mar kers of li ver fib ro sis in he pa ti tis
B. Se ve ral non-in va si ve mar kers of li ver fib ro sis ha -
ve re cently be en des cri bed in pa ti ents with he pa ti -
tis B, but the ir use in cli ni cal prac ti ce has not
es tab lis hed yet sin ce the di ag nos tic per for man ce of
des cri bed non-in va si ve mar kers is va ri ab le de pen -
ding on the sta ge of fib ro sis and ot her pa ti ent cha -
rac te ris tics.

The la test AASLD gu i de li nes on ma na ge ment
of chro nic he pa ti tis B re com mend that pa ti ents
with HBV-DNA >105 co pi es/mL and per sis tent or
in ter mit tent ele va ti on of tran sa mi na se le vels sho -
uld be eva lu a ted furt her with li ver bi opsy.4

The amo unt of HBV DNA in se rum is a me a -
su re for the le vel of vi ral rep li ca ti on. The Na ti o nal
Ins ti tu tes of He alth Work shop on Ma na ge ment of
He pa ti tis B re com men ded that tre at ment sho uld be
con si de red for pa ti ents with de tec tab le HBV DNA
by no namp li fi ed as says (ie, >105 co pi es/mL, or
20.000 IU/mL).14 Ho we ver, so me HBe Ag-po si ti ve
pa ti ents and many HBe Ag ne ga ti ve pa ti ents ha ve
fluc tu a ting HBV DNA le vels that dec re a se to less
than 105 co pi es/mL.15 Furt her mo re, the thres hold

HBV DNA le vel as so ci a ted with prog res si ve li ver
di se a se is unk nown. 

In our study, the me an se rum HBV-DNA le -
vel was gre a ter than 8.000.000 co pi es/mL in gro -
up I and 90.000.000 co pi es/mL in gro up II. The
hig her HBV-DNA le vel in gro up II pa ti ents was
con sis tent with the hig her deg re e of fib ro sis in the
di se a se.

ALT le vel is used com monly as an as sess ment
of li ver di se a se and is con si de red sig ni fi cant in de -
fi ning can di da tes for the rapy be ca u se of its va lu e
in pre dic ting a se ro lo gic res pon se to the rapy.16 All
the pa ti ents in the pre sent study had in cre a sed se -
rum ala ni ne ami not rans fe ra se le vels. The in cre a -
sed se rum ALT le vel is an in di ca tor of
nec ro inf lam ma tory ac ti vity and HBV-in fec ted pa-
ti ents with per sis tently nor mal ALT le vels ge ne -
rally ha ve mil der inf lam ma ti on on li ver bi opsy
spe ci mens than pa ti ents with in cre a sed ALT le v-
els. The ALT le vel of pa ti ents in our study was sig-
ni fi cantly hig her in sub jects with gra de 2 and
gre a ter (gro up II) than the pa ti ents with gra de less
than 2 (gro up I). Ho we ver, re li an ce on in cre a sed
ALT le vels as a pre dic tor of tre at ment can di dacy
has so me li mi ta ti ons, be ca u se of ot her ca u ses of
ALT ele va ti ons, li ke fatty li ver etc. The ex tent of
li ver cell nec ro sis and the deg re e of in cre a sed ALT
le vels do not al ways cor re la te and ALT me a su re -
ments may fa il to iden tify pa ti ents with nec ro inf -
lam ma tory ac ti vity or fib ro sis, as in he pa ti tis C.17

Ho we ver, so me pa ti ents with nor mal ALT le vels
and in cre a sed HBV DNA le vels may ha ve sig ni fi -
cant inf lam ma ti on and fib ro sis on bi opsy exa mi -
na ti on.18 In thre e re cent pre li mi nary re ports,
12%-43% of pa ti ents with chro nic HBV in fec ti on
was shown to ha ve per sis tently nor mal ALT le vels
and had sta ge 2 fib ro sis or gre a ter.19

Schmi lo vitz-We iss et al re por ted in the ir study
a strong as so ci a ti on bet we en le vels of se rum glo bu -
lin and IgG and ex tent of he pa tic fib ro sis in pa ti ents
with chro nic HBV in fec ti on.20 The in cre a sing fib -
ro sis and wor se ning of por tal hyper ten si on le ads to
in cre a sed se qu es tra ti on and des truc ti on of the pla -
te lets in the en lar ging sple en.21 In ad di ti on, stu di es
in li ver trans plant pa ti ents sho wed that the prog -
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res si on of li ver fib ro sis was as so ci a ted with dec re a -
sed pro duc ti on of throm bo po i e tin by he pa tocy tes,
and hen ce, re du ced pla te let pro duc ti on.22-24

In the pre sent study, to tal pro te in and se rum
al bu min le vels of pa ti ents with chro nic HBV in fec-
ti on we re analy zed. The se pa ra me ters we re
strongly as so ci a ted with the ex tent of he pa tic fib -
ro sis re cog ni zed as the prog nos tic fac tor of sur vi -
val in pa ti ents with de com pen sa ted chro nic HBV.
The bi o lo gi cal func ti on of the he pa tocy tes du ring
fib ro ge ne sis is af fec ted by chan ges in the com po si -
ti on of the ex tra cel lu lar mat rix, which co uld exp -
la in the pre dic ti ve va lu es of the se two
pa ra me ters.25-27 We al so analy zed the al bu min/glo -
bu lin ra ti o and fo und it to be dec re a sed in ad van -
ced sta ge when com pa red to les ser deg re e of
fib ro sis. The re was no dif fe ren ce bet we en gro ups
as so ci a ted with fib ro sis se ve rity in terms of INR.

We al so de tec ted a we ak as so ci a ti on bet we en nec -
ro inf lam ma ti on se ve rity and se rum α-fe top ro te in
le vels. 

In conc lu si on, the re ap pe ars to be an as so ci a -
ti on bet we en se rum le vels of ALT and al bu -
min/glo bu lin ra ti o and ex tent of he pa tic fib ro sis in
pa ti ents with chro nic HBV in fec ti on. Cur rently
ava i lab le non-in va si ve mar kers of di se a se do not se -
em to be pre dic ti ve for di se a se prog res si on. Pros -
pec ti ve, lon gi tu di nal stu di es are re qu i red to
de ter mi ne the uti lity of non-in va si ve la bo ra tory
and ra di o lo gi cal mar kers in pre dic ting di se a se pro-
g res si on and/or reg res si on over se ve ral ye ars. The -
re fo re, li ver bi opsy along with ro u ti ne la bo ra tory
pa ra me ters and HBV rep li ca te mar kers play an im-
por tant ro le to as sess di se a se ac ti vity and se ve rity in
chro nic HBV and to help iden tify pa ti ents in ne ed
of an ti vi ral tre at ment.
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