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The Correlation of Serum Transaminase
Values with Fibrosis Staging and

Necroinflammatory Activity Scores in
Chronic Hepatitis

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee:: The aim of this study is to compare the necroinflammatory activity score /
histological activity index (HAI) and fibrosis score detected in liver biopsies with serum transami-
nase levels of chronic hepatitis B, C and steatohepatitis. MMaatteerriiaall  aanndd  MMeetthhooddss::  This retrospective
study included total of 398 cases whose liver biopsies were performed because increased liver en-
zyme levels and had the diagnoses of chronic hepatitis B, hepatitis C or steatohepatitis ofter liver
biopsy between 2003-2007. The HAI and fibrosis scores of all cases were evaluated according to
ISHAK classification criteria and then the results were compared with the serum alanine amino-
transferase (ALT) and aspartate aminotransferase (AST)  levels at the time of biopsy. RReessuullttss::  When
all cases were considered, serum AST values emerged as the most statistically significant variable
for hepatic fibrosis (r:0.311; p<0.01). Additionally, there was a correlation between AST values and
HAI (r:0.295; p<0.01). On the other hand, serum ALT values did not correlate with (r:0.094; p>0.05)
the extent of hepatic fibrosis but correlated weakly with HAI (r:0.242; p<0.01). CCoonncclluussiioonn::  Serum
AST level is found to be a significant indicator of histological activity index and fibrosis as well as
hepatic damage. These findings suggested that, among other factors, serum AST values should be
considered in decisions regarding the need for liver biopsy and treatment in patients with chronic
hepatitis.

KKeeyy  WWoorrddss::  Aspartate aminotransferases; hepatitis, chronic; fibrosis 

ÖÖZZEETT  AAmmaaçç::  Bu çalışmanın amacı kronik hepatit B, hepatit C ve steatohepatitteki serum
transaminaz düzeyleri ile karaciğer biyopsisinde tespit edilen nekroinflamatuvar aktivite derecesi
/ histolojik aktivite indeksi (HAİ) ve fibrozis skorunu karşılaştırmaktır. GGeerreeçç  vvee  YYöönntteemmlleerr:: Bu
retrospektif çalışmaya 2003-2007 yılları arasında kronik hepatit B, hepatit C veya yüksek karaciğer
enzim seviyeleri nedeniyle karaciğer biyopsisi yapılıp steatohepatit tanısı alan toplam 398 olgu dahil
edildi. Tüm olguların HAİ ve fibrozis skorları ISHAK sınıflama kriterlerine göre değerlendirildi ve
ardından sonuçlar biyopsi anındaki serum alanin aminotransferaz (ALT) ve aspartat aminotransferaz
(AST) düzeyleri ile karşılaştırıldı. BBuullgguullaarr::  Tüm olgular göz önüne alındığında, serum AST değerleri
hepatik fibrozis için en anlamlı değişken olarak ortaya çıktı (r: 0.311; p <0.01). Ayrıca, AST değerleri
ve HAI arasında da bir ilişki vardı (r: 0.295; p <0.01). Diğer taraftan, serum ALT değerleri ile hepatik
fibrozisin derecesi arasında korelasyon olmamakla birlikte (r: 0.094; p> 0.05) HAI ile zayıf
korelasyon saptandı (r: 0.242; p <0.01). SSoonnuuçç::  Serum AST düzeyinin histolojik aktivite indeksi,
fibrozis ve aynı zamanda karaciğer hasarının önemli bir göstergesi olduğu saptamıştır. Bu bulgular
diğer faktörlerle birlikte değerlendirildiğinde, serum AST değerlerinin karaciğer biyopsisine karar
verme ve kronik hepatitli hastalarda tedavi ihtiyacı konusunda yönlendirici olabileceğini ortaya
koymaktadır.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Aspartat aminotransferazlar; hepatit, kronik; fibrozis  
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a tu ral his tory stu di es in di ca te that ad van -
ced fib ro sis and cirr ho sis de ve lop in abo ut
20-40% of pa ti ents with chro nic he pa ti tis

B or C, and in si mi lar pro por ti on of tho se with al-
co ho lic or non-al co ho lic ste a to he pa ti tis (NASH).1,2

Pre vi o us stu di es de mons tra ted that mild inf lam -
ma tory ac ti vity and in cre a sed fib ro sis were as so ci -
a ted with in cre a sed and dec re a sed res pon se ra tes
to in ter fe ron the rapy, res pec ti vely.3 Li ver bi opsy is
the gold stan dard for as sess ment of he pa tic fib ro sis.
Ho we ver, it is in va si ve with pos sib le comp li ca ti -
ons, costly and pro ne to samp ling er rors.1,2,4 The
aim of this study was to as sess the pre dic ti ve va lu -
es of age, gen der and se rum ami not rans fe ra se va -
lu es on the his to lo gi cal fin dings in pa ti ents with
chro nic he pa ti tis. 

MATERIAL AND METHODS

This ret ros pec ti ve study was ba sed on da ta re la ted
to pa ti ents with he pa ti tis B, he pa ti tis C and ste a to -
he pa ti tis who we re eva lu a ted in our pat ho logy de-
part ment between 2003 and 2007. Thre e hun dred
and ni nety-eight con se cu ti ve pa ti ents, inc lu ding 87
cirr ho tics, with chro nic he pa ti tis B and C, and
NASH we re stu di ed. Se rum ALT and AST le vels
and histogical activity index (HAI) we re as ses sed
in all li ver bi op si es. It was ve ri fi ed that no ne of the
ca ses had ot her prob lems which might ca u se high
ALT and AST le vels or ste a to sis in li ver (i.e. he re -
di tary me ta bo li cal di se a ses, in fec ti o us ca u ses and
chro nic kid ney failure). Li ver bi op si es we re gra ded
for the deg re e of fib ro sis and his to lo gi cal ac ti vity

FIGURE 1: a) Chronic hepatitis C with midly inflamed portal tracts as well as one showing lymphocytes aggregate (H&E x100). b) The same case with fibrosis
score 1 (masson’s trichrome stain x100). c) Portal inflammation, mild periportal interface hepatitis and ground glass hepatocytes in chronic hepatitis B (H&ex200).
d) The same case with fibrosis score 3 (masson’s trichrome stain x200).
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using “mo di fi ed HAI ” of Is hak et al (Fi gu re 1).5 Ste -
a to he pa ti tis and cirr ho sis we re al so re cor ded (Fi g-
u re 2). Cirr ho sis was de fi ned by a fib ro sis sco re 5-6
in “mo di fi ed HA I ” clas si fi ca ti on. 

For the sta tis ti cal eva lu a ti on of da ta, SPSS for
Win dows 10.0 was used. In sta tis ti cal analy sis, de-
s crip ti ve sta tis ti cal met hods (me an, stan dard de vi -
a ti on, me di an, 26-75%) were used. In the
com pa ri son of pa ra me ters bet we en the gro ups that
did not show nor mal dis tri bu ti on, Mann Whit ney
U test was used, and for the eva lu a ti on of in ter-pa -
ra me ter re la ti ons hips, Spe ars man’s cor re la ti on
analy sis was used. Fi nally, for the com pa ri son of
qu a li ta ti ve da ta, Chi-squ a re test was used with 95%
con fi den ce in ter val (p<0.05). 

RESULTS
The me an age of pa ti ents was 43.11±15.44; 226 pa-
ti ents (56.8%) we re ma les and 87 we re cirr ho tics.
Of tho se cirr ho tics, 18 (20.7%) we re HCV po si ti ve,
37 (42.5%) we re HBV po si ti ve and 12 (13.8%) we -
re ne ga ti ve for vi ral mar kers. 

With Mann Whit ney U test and Spe ar man’s
cor re la ti on analy sis, se rum AST va lu es emer ged as
the most im por tant pre dic ti ve va ri ab le of he pa tic
fib ro sis (r:0.311; p<0.01). A cor re la ti on was fo und
bet we en AST va lu es and his to lo gi cal ac ti vity
(r:0.295; p<0.01) On the ot her hand, se rum ALT va -
lu es did not cor re la te with the ex tent of he pa tic fi-
b ro sis (r:0.094; p>0.05) but cor re la ted we akly with
his to lo gi cal ac ti vity (r:0.242; p<0.01) (Fi gu res 3, 4).
The re we re no sig ni fi cant cor re la ti ons bet we en
age, gen der or AST/ALT ra ti o and the ex tent of his-
to lo gi cal ac ti vity or fib ro sis. (Tab le 1).

In cirr ho tics vs non cirr ho tics, the re was no
sig ni fi cant dif fe ren ce for me di an (25-75%) se rum
ALT le vels [64 (42-115) vs 61 (40-115,5) units/L)],
but a sig ni fi cant dif fe ren ce was fo und for se rum
AST le vels [65 (43-124) vs 46 (32-73,5) units/L] (Fi -
gu re 5). 

When sub gro ups we re con si de red, se rum ALT
va lu es did not cor re la te with the ex tent of he pa tic
fib ro sis in HCV po si ti ve ca ses (r: 0.113; p> 0.05).
But this re sult was not sig ni fi cant alt ho ugh the re

was a po si ti ve cor re la ti on bet we en ALT va lu es and
mo di fi ed HAI sco re (r:0.247; p>0.05) 

Additionally, the re was a we ak and sta tis ti -
cally in sig ni fi cant cor re la ti on bet we en AST le vels
and fib ro sis (r:0.220; p>0.05). On the ot her hand, a
po si ti ve cor re la ti on was ob ser ved bet we en AST va -
lu es and mo di fi ed HAI sco res (r:0.340; p<0.05).

Alt ho ugh the re was  no cor re la ti on bet we en
ALT le vels and fib ro sis in HBV po si ti ve ca ses
(r:0.078; p>0.05), a sta tis ti cally sig ni fi cant po si ti ve
cor re la ti on was ob ser ved bet we en mo di fi ed HAI
sco re and ALT le vels (r:0.347; p<0.01). 

The re was a sta tis ti cally sig ni fi cant cor re la ti -
on bet we en AST le vels and both fib ro sis (r:0.200;
p<0.05) and mo di fi ed HAI (r:0.449; p<0.0).

The re was a sta tis ti cally sig ni fi cant cor re la ti -
on bet we en ALT le vels and both fib ro sis (r:0,302;
p<0.01) and mo di fi ed HAI (r:0.413; p<0.01) in ste -
a to he pa ti tis gro up. Mo re o ver, both fib ro sis (r:0.302;
p<0.01) and HAI sco res (r:0.389; p<0.01) we re cor-
re la ted sig ni fi cantly with ALT le vels (Tab le 2).

DISCUSSION
Li ver bi opsy has be en con si de red as the gold stan-
dard for eva lu a ti on of nec ro-inf lam ma tory ac ti vity
gra ding and fib ro sis sta ging. Furt her mo re, it al lows
iden tif ying sus pec ted or unex pec ted co fac tors and
co mor bi di ti es. On the ot her hand, li ver bi opsy has
a num ber of li mi ta ti ons that ha ve to be ta ken in to
ac co unt. In ad di ti on, li ver bi opsy may be in fact a
risky pro ce du re for so me pa ti ents, par ti cu larly for
tho se with mo re ad van ced li ver fib ro sis. Sig ni fi -
cant comp li ca ti ons of li ver bi opsy, which are de fi -
ned as tho se re qu i ring hos pi tal ad mis si on or
pro lon ged hos pi tal stay oc cur in 1-5% of pa ti ents
with a mor ta lity ra te ran ging bet we en 1: 1000 and
1: 10 000.2 A French sur vey which in ter vi e wed
1177 ge ne ral prac ti o ners conc lu ded that li ver bi -
opsy may be re fu sed by up to 59 % of pa ti ents with
chro nic he pa ti tis C and that 22 % of the physi ci ans
sha re the sa me con cern for this in va si ve pro ce du -
re.6

Se ve ral stu di es ha ve in ves ti ga ted re la ti ons hip
bet we en the ami not rans fe ra se pro fi le and the his-
to lo gi cal ac ti vity or fib ro sis. A sta tis ti cally sig ni fi -
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FIGURE 3: Correlation between the extent of fibrosis and AST levels.
AST:  Aspartate aminotransferase.

FIGURE 4: Correlation between overall HAI and AST, ALT score.
AST:  Aspartate aminotransferase.
ALT: Alanine aminotransferase.
HAI : Histological activity index.

FIGURE 2: a) Steatohepatitis with midly portal lymphocytic inflammation, macrovesicular fatty change ( H&E x 40) and centrilobular fibrosis. b) masson’s trichrome
stain x200). c) Nodulation of the liver in micronodular cirrhosis (H&E x 100)  d) Fibrous bands subdividing the liver into regenerative nodules (masson’s trichrome
stain x100).
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cant cor re la ti on was fo und bet we en bi oc he mi cal
tests and his to lo gi cal fin dings in so me of the se stu -
di es, tho ugh not in ot hers.7-18

ALT is con si de red as a li ver-spe ci fic enz yme
and nor mally fo und lar gely only in the li ver. Ele -
va ti ons in se rum ALT le vels are as so ci a ted with re-
ver sib le or ir re ver sib le da ma ge to the he pa tocy te
plas ma mem bra ne. In cre a sed se rum ALT le vel has
the hig hest sen si ti vity (80 % to 100 %) for inf lam -
ma ti on, nec ro sis, va cu o lar he pa to pathy and pri-
mary ne op la si a.19

Com pa red with ALT, AST is mo re sen si ti ve but
less spe ci fic for de tec ti on of he pa tic di se a se. AST is
nor mally fo und in a di ver sity of tis su es inc lu ding li -
ver, he art, musc le, kid ney, and bra in. It is re le a sed
in to se rum when any of the se tis su es is da ma ged.
The re fo re, it can not be ac cep ted as a so le in di ca tor
of li ver in jury. In cre a sed se rum AST le vel, in the
ab sen ce of in cre a sed ALT le vel, in di ca tes an ex tra -
he pa tic so ur ce, most li kely musc le in jury. Ho we ver,
AST can be fo und in both cyto sol and mi toc hon -
dri a of li ver tis su e. The cyto so lic isozy me is re le a sed
with re ver sib le or ir re ver sib le da ma ge to he pa tocy -
te plas ma mem bra nes and its le vel usu ally in cre a -
ses as pa ral lel to the le vels of ALT. For examp le, it
was shown in rat li ver that, isc he mic cells with mi -
ni mal loss of in teg rity, re sul ting in the for ma ti on of

mem bra ne blebs only, do not lo se mitochondrial
AST.19 In fact, isc he mic li ver do es not lo se mi toc -
hon dri al AST (mAST) un til al most all cyto so lic AST
(cAST) is lost. Mar ked ele va ti ons in AST ac ti vity are
sug ges ti ve of mo re se ve re he pa to cel lu ler da ma ge
and ir re ver sib le he pa tocy te in jury with re le a se of
mAST sto res. Mo re o ver, plas ma AST cle a ran ce is
ma inly ac comp lis hed by li ver si nu so i dal cells. Thus,
whi le ad van cing fib ro sis in ju res the si nu so i dal cells,
it may re sult in an ad di ti o nal AST in cre a se.19-22

The mec ha nism of in cre a se in AST le vels du e
to he pa tocy te in jury is par ti ally un ders to od. Most
of the AST in he pa tocy tes is lo ca ted in mi toc hon -
dri a, whe re as ALT is exc lu si vely lo ca ted in cytop -

FIGURE 5: Correlation between overall HAI and AST, ALT score.
AST:  Aspartate aminotransferase.
ALT: Alanine aminotransferase.
HAI : Histological activity index.

ALT AST AST/ALT ratio

r, p r, p r, p

Fibrosis
0.094; 0.080 0.311; 

0.001** -0.346. 0.001**

Modified HAI
0.242; 0.001** 0.295; 

0.001** 0.071; 0.199

TABLE 1: Serum transaminase levels and AST/ALT ra-
tios by fibrosis and HAI.

** p<0,01 *p<0,05 
AST:  Aspartate aminotransferase.
ALT: Alanine aminotransferase.
HAI : Histological activity index.
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lasm. AST is re le a sed from the he pa tocy te mi toc -
hon dri al AST com part ments as a con se qu en ce of
mo re se ve re he pa to cel lu lar da ma ge. Mo re o ver, the
fact that the plas ma cle a ran ce of AST is mo du la ted
by si nu so i dal li ver cells and that the de ve lop ment
of fib ro sis or cirr ho sis can pro vo ke im pa ir ment in
si nu so i dal func ti on may re sult in an ad di ti o nal AST
in cre a se. It is pos sib le that the evo lu ti on of li ver da -
ma ge is ac com pa ni ed by a prog res si ve in cre a se in
AST re le a se only in the pre sen ce of se ve re fib ro sis
or cirr ho sis.20-22

Se rum ami not rans fe ra se le vel is de ter mi ned
both by the amo unt of ami not rans fe ra ses re le a sed
by he pa tocy tes and by plas ma cle a ran ce.4,20 It is an
in di rect mar ker of he pa to cel lu lar da ma ge and fib -
ro sis. De ter mi ning se rum ami not rans fe ra se ac ti vity
is a simp le, eco no mi cal and im me di a te op ti on. On
the ot her hand, nu me ro us stu di es con duc ted sho -
wed that its ac cu racy was higly va ri ab le.3,4,7-18

In our study, the only sig ni fi cant cor re la ti on
was found bet we en se rum AST le vels and HAI in
he pa ti tis C. On the ot her hand, in he pa ti tis B, se -
rum AST le vels sho wed cor re la ti on both with fib -
ro sis and HAI. Furt her mo re, a po si ti ve cor re la ti on
was al so se en bet we en se rum ALT le vels and HAI
in he pa ti tis B ca ses. In ste a to he pa ti tis ca ses, both
AST and ALT le vels sho wed  sig ni fi cant cor re la ti -
ons with fib ro sis deg re e as well as HAI in dex.
When all ca ses we re con si de red, se rum AST va lu -
es emer ged as the most im por tant pre dic ti ve va ri -
ab le for he pa tic fib ro sis. A sig ni fi cant cor re la ti on
bet we en AST va lu es and his to lo gi cal ac ti vity was
fo und. In ad di ti on, our study sug gests that AST va l-
u es may cor re la te with his to lo gi cal ac ti vity, ex ten -
ding to he pa tic fib ro sis. 

CONCLUSION
In conc lu si on, our re sults de mons tra ted a cor re la -
ti on bet we en the his to lo gi cal pa ra me ters and ami -
not rans fe ra se va lu es sta tis ti cally, and a stron ger
cor re la ti on bet we en the AST va lu es and fib ro sis.
The re fo re, our study sug ges ted that se rum AST va l-
u es cor re la ted with his to lo gi cal pa ra me ters of di -
se a se se ve rity. In cli ni cal prac ti ce, our fin dings
sup port that use of AST pro fi le is a use ful, no nin -
va si ve mar ker of li ver da ma ge prog res si on.
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