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Liver Histological Alterations in Patients With Chronic Hepatitis C and Normal
ALT Levdsin the City of Salvador, Northeast-Brazil
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Patientswith chronic hepatitisC can havevariableclinical progression. Hepatic histological
alterations appear to be milder in asymptomatic subjectswho have persistently normal ALT
levels. Aims. Toevaluatetheseverity of histological liver alter ationsin blood donor swith normal
and elevated ALT levels M ethods: Weevaluated volunteer blood donor sfrom themain blood bank
of thecity of Salvador-Brazil. Thosewhowereanti-HCV positivewer einvited to participatein the
study. Serum ALT and AST levelsweremeasur ed at twotimepoints, two monthsapart. Donor s
weredivided intotwogroups. group I, individualswith ALT 2 1.5timestheupper limit of normal
in at least onetimepoint and group 11, individualswith normal or near normal ALT, at both time
points. Results; Weevaluated 30,232 blood donor sand 528 (1.7%) of them wer eanti-HCV postive.
Eighty-twoattended our serviceand HCV infection wasconfirmed in 66 individuals. M alegender
predominated in both groups, themean agewas 36 for group |, and 33for group I 1. Tattoosand
intravenousillicit drug usewer efrequently-encountered risk factors. Liver biopsy wasdonein
43 subjects. Among donorswith elevated ALT, two (10%) had minimum alter ations, whilein
group Il normal liver or minimum alter ations wer e observed in six (26%) subjects. Chronic
hepatitis or cirrhosis was encountered in 35 (81%) individuals: three (15%) and five (21%)
subjectshad chronichepatitiswithout inflammatory activity, 10 (50% ) and 11 (48%) had minimum
tomoder ateactivity and five(25%) and one(4.3%) had cirrhosis, in groups| and I I, respectively
(Pwasnot significant). Condusions Theprevalenceof anti-HCV amongthispopulation of volunteer
blood donorswas 1.7%, and these subjects had few liver histological alterations or chronic
hepatitisand cirrhogs. Liver injury severity wassgnificant in patientswith eevated ALT, however
subjectswith normal levelsmay also present chronic hepatitisand cirrhosis.
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HepatitisC virus(HCV) infection hasauniversa
distribution. Thediagnosisof HCV infectionismade
by detection of anti-HCV antibody andHCV-RNA in
serum. Confirmatory tests, such asthe RIBA assay,
can be used to confirm the specificity of anti-HCV
antibody and to evaluatefal se positiveresults. HCV
infection has peculiar clinical and evolutive
characteristics, most of the time with a long
asymptomatic period and normal aminotransferase
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levels. Subjectsinfected by HCV may progresswith
either normal or elevated ALT levels. Cohort studies
have shown that the natural history of thisdiseaseis
characterized by dow progression, with devel opment
of cirrhosisoccurring after 20to 30 yearsof infection,
especidly in children and youngwomen [1-3]. Inmen,
or in those with associated risk factors, such as
alcoholism, immunosupression, or co-infectionwith
hepatitisB virusor HIV, the development of cirrhosis
isfaster.

Around 30% of patientswith chronicHCV infection
haveeevated ALT levels, 40%have ALT levelsclose
totheupper limit of normal (<2 timestheupper limit of
normal) and 30% have normal ALT [4]. Severad
authorshave eval uated hepatic histological aterations
inasymptomeatic carriersaccordingto ALT levelsand
have found more severe hepatic injury in those with
elevated ALT; however cirrhosswasdetectedinasmall
number of individualswith normal ALT [5-7]. Other
investigatorscould not find any differencesintermsof
HCV histological dterationsaccording tothelevel of
ALT [8]. The faster or dower potential of HCV
infection progressonand ALT levelshaveimplications
for the management of the disease, including use of
liver biopsy and therapy with the currently-available
drugs. The severity of hepatic alterations in
asymptomaticindividuasinfected withHCV hasbeen
sudiedindifferent regionsof theworld. Thisisthefirst
study in Salvador, Bahia, Brazil that hasevaluated the
level of ALT andtheliver higtologicd findingsin patients
withchronicHCV infection.

Material and M ethods

Weeva uated volunteer blood donorsfromthemain
blood bank of thecity of Sdavador, Bahia, Hemocentro
da Bahia (HEMOBA), and from the Hospital Sao
Rafael between March 92 and June 94. Those who
werepogtivefor anti-HCV antibody by ELISA Il were
invited by | etter to attend the Hepatol ogy Outpatient
Serviceof theUniversity Hospital Prof. Edgard Santos
(HUPES). We only included subjects with no
symptomsof acuteor chronicliver diseasewho were

positivefor anti-HCV in serum and negativefor other
serological tests, such asHbsAg, anti-HIV and anti-
HTLV-I. They were interviewed and answered a
guestionnaire about risk factorsfor HCV infection:
tattoos, parenterd usedf illicit drugs, and previousblood
transfusion. Subjectswith ahistory of alcohol abuse
defined asingestion of acohoalic beveragesduring four
or more daysin aweek were excluded. Anamnesis
and physical examination were performed in all
individuas

Biochemica analysiswascarried outinthe central
laboratory of theUniversity Hospital; serum ALT and
AST levelswere measured at two consecutivetime
pointstwo months apart. Total proteinsand albumin,
prothrombin time, and akaline phosphatasewerea so
evauated. Anti-HCV positivity wasconfirmed by the
RIBA-II1 test (Chiron, Emeryville, CA), which uses
C100-3, C33c, C22-3 and NS5 as antigens.
HCVRNA wasdetected by RT-PCR inthe Hepatitis
Laboratory, Unit 271 of INSERM, Lyon, France.

Donorswere divided into two groups: Group | —
Individualswith ALT > 1.5 timesthe upper limit of
normal inat least onetimepoint. Group Il —Individuas
with ALT < 1.5timestheupper limit of normal at both
timepoints.

All subjects who were diagnosed with HCV
infectionwereasked to undergo liver biopsy. Hepatic
tissuefragmentswerefixed in 10% formaldehydeand
subjected tothefollowing Saining: a) hematoxilineand
eosine; b) red picrosirius; c) Gomori’s silver
impregnation stain; d) PASwith or without diastasis;
and e) Perls (Prussian blue reaction). The same
pathologist evauated dl of the hepatictissuefragments,
without hisknowledgeabout serologic and biochemica
results.

The histological analysis took into account the
Knodel classification and the criteria proposed by
Gudat and Bianchi for theeva uation of chronic hepetitis
[9,10]. A semi-quantitative graduation system was
established, subdivided into minimum, moderate and
severe activity, indicating the degree of severity of the
necro-inflammatory injury and fibrosis. Numerical
indexeswere adopted, taking into account the severity
of portal inflammation, piece-meal necrosis, necro-
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inflammatory activity of parenchyma, and fibrosis.
Featuresanalyzed included macro or micro vacuolar
steatosis, presence of lymphocyte aggregates or
lymphoid folliculate in portal spaces, presence of
ductal lesions, alterations possibly related to
acoholism and the use of intravenousdrugs.

Mild portal chronic inflammation, discrete
snusoidd infiltrationwithminimum|obuleinflammetion,
activation of Kupfer cellsand diffuse thickening of
reticulinic trama, isolated hepatocyte apoptosis
(Councilman) and hepatocytary centrolobular
ball oonizationwere consdered “ minimum histologica
aterations’.

Statistical analysiswasdone using the Chi-square
test or Fisher’s exact test to evaluate differences
between proportions and the Student’s t test for
comparison of means. Datawere analyzed with EPI -
INFO program version 5.0 1b; Pvalues< 0.05were
considered statistically significant.

Results

We evaluated 30,232 blood donors from two
blood banks. Five hundred twenty-eighty (1.7%)
wereanti-HCV positive. Among the 82 subjectswho
attended the HUPES Hepatology Outpatient
Service, al were subjected to an HCV RIBA-III
test. Sixty-six of them (80.5%) were confirmed to
be HCV positiveby RIBA-111 and wereincludedin
analysis. Among theremaining 16 patientswho were
not RIBA |11 positive, 13 (15.9%) were negative
and in 3 cases (3.7%) the test was indeterminate
(Tablel).

All 66 donorsincluded inthefinal analysiswere
asymptomatic; 59 (89%) were male and 7 (11%),
female. Group | (elevated aminotransferases)
comprised 25 (38%) individuals and Group 11, 41
(62%). Mean agein group | was 36; hepatomegaly
wasdetected infour (16%) individua sand periphera
signsof liver diseaseintwo (8%). Mean ageingroup
I1 was 33, hepatomegaly was detected in one subject
(2.4%) and peripheral signsof liver diseasein one
(2.4%) (Table 2).

Risk factorsfor HCV infectionwereidentifiedin
41 (62%) out of the 66 individualsstudied; 20 of them
(49%) had tattoos, two (4.9%) had aprevioushistory
of blood transfusion and 19 out of 41 (46%) had a
history of intravenousillicit drug abuse. Therewasno
significant difference betweengroups| and Il interms
of HCV risk factors(Table 3).

Protein fraction analysisof anti-HCV antibodies
showed reactivity of 95.5%, 98.5%, 97% and 74.%
for anti-C100-3, anti-C33-c, anti-C22-3 and anti-
NS5, respectively. Therewasatrend for individuals
of group | (elevated ALT) to have agresater frequency
of anti-NS5, compared to donors from group |1
(normal ALT) (88% vs. 66%) (Table4).

Forty-three (38 men and 5 women) individuals
underwent liver biopsy, 20 from group | and 23 from
group I1. HCV RNA was positive in 23 patients of
Group Il andinnineof group I. HCV RNA could not
be carried out in 11 patientsof group I; however, al
wereRIBA-I11 positive.

Histological analysis of the 43 subjects who
underwent liver biopsy showed anormal liver inone
(2,3%) and seven (16%) had minimum histological
dterations. Liver injury related to chronic hepatitisand/
or cirrhosis were described in 35 (81%) donors; 8
(19%) of them had chronic hepetitiswith no evidence of
inflammeatory activity (without interface hepatitis) and 21
(49%) had chronic hepatitiswith minimum (16 donors)
to moderate (five donors) activity. No severe
inflammeatory activity wasobservedinany case. Cirrhogs
wasdetected insx (14%) individuds(Table5).

There was no blood donor in Group-1 with a
normal liver; two (10%) had minimum histological
dterations; three (15%) had chronic hepatitiswithout
activity (interface hepatitis); 10 (50%) had chronic
hepatitiswith histological activity and 5 (25%) had
established cirrhosis.

Ingroup 11, onesubject (4.a3%) had norma liver;
5 (22%) had minimum histological alterations, five
(22%) had chronic hepatitis without inflammatory
activity; 11 (48%) individua s had chronic hepatitis
and activity, and 1 (4.3%) had cirrhosis. Therewas
no significant differenceintheliver dterationsbetween
thetwo groups (Table5).
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Table 1. Frequency of anti-HCV in serum in blood donation candidates
Characterigtics N (%)
Number of donors 30,232
Number of anti-HCV ELISA |l positive 528 (1.7%)
Number of donorswho attended HUPES 82
Number of donorswho were subjected to RIBA-I11 82
Number of donorswhowere RIBA |11 positive 66 (80.5%)
Number of donorswhowereRIBA 111 negative 13 (15.9%)
Number of donorswho were RIBA 111 undetermined 3 (3.7%)
Table2. Characteristicsof the66 anti-HCV and RIBA 111 positiveindividuals
Characteristics Groupl Groupll
(N=25) (N=41)
Gender M/F 23/2 36/5
Mean age (years) 36 33
Hepatomegdy 4 1
Peripherd signsof liver disease 2 1
Number of individua swho underwent liver biopsy 20 23
Group|: ALT = 1.5timestheupper limit for normal. Grupo I1:ALT < 1.5timesthe upper limit for normal.
Table3. Distribution of risk factorsfor HCV infection in each group
Risk factors Groupl Groupll Total
(ALT=1.5ULN.) (ALT<15ULN.) N (%)
N =25 N =41 N = 66
Tattoo 5 (20.0%) 15 (36.6%) 20 (30.0%)
Bloodtransfusion 2 (8.0%) 0 2 (3.0%)
Useof IV drugs 9 (36.0%) 10 (24.4%) 19 (28.8%)
ULN = upper limit of normal.
Histologicd findingsshowed lymphoid folliclesin Theuseof intravenousillicit drugswasreported by

21 (48%) donors, 11 (52%) of them from group | 19 donors; seven of them had macrophagesin portal
and 10(48%) fromgroupI1; ductd lesonswerepresent  spaces phagocytosing a dark brown and granulous
in 19 (44%) individuals, 10 (53%) of groupl and9  pigment, whichwasrefringent to polarized light. Only
(47%) of group I1; macro or micro vacuolar steatosis ~ two donors had aterations consistent with a coholic
werefoundin 28 (65%) individuas, 14 (50%) of group  disease of theliver, characterized by the presence of

| and 14 (50%) of group I1. Mallory corpusclesand micro nodular cirrhosis.
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Table4. Distribution of antibodiesfor anti-HCV according totheserumlevel of ALT

Antibody antiVHC  Group | ALT21.5(xULN) Group !l ALT<(x ULN) P
N (%) N (%)

Anti-C100-3 25 (100.0%) 38 (92.7%) 0.283

Anti-C33c 25 (100.0%) 40 (97.6%) 1.000

Anti-C22-3 25 (100.0%) 39 (95.1%) 0.522

Anti-NS5 22 (88.8%) 27 (65.9%) 0.088

Tota 25 41

ULN = upper limit of normal.

Table5. Histologica hepatic dterationsfoundinboth ALT-level groups

Groupl Groupll P
Histological findings N (%) ALT215 ALT<15

(xULN) (xULN)

N =20 (%) N =23 (%)

Normd liver 1(2.3%) 0 1 (4.3%) 1.000
Minimum histologicd dterations 7 (16.3%) 2 (10.0%) 5 (21.7%) 0.420
Chronic hepatitiswithout 8 (18.6%) 3 (15.0%) 5 (21.7%) 0.704
activity, without hepatitisin theinterface
Chronic hepetitiswith activity, 21 (48.8%) 10 (50.0%) 11 (47.8%)  0.870
with hepatitisintheinterface
Cirrhosis 6 (14.0%) 5 (25.0%) 1 (4.3%) 0.814
Totd 43 20 23

ULN = upper limit of normal.
Discussion

Itisestimated that gpproximeatdy 150 million people
areinfected by HCV worldwide. Cohort studiesthat
evauated thenaturd history of thediseasehaveshown
that HCV infection generally hasasow progression,
with along asymptomatic period, and only after 20
years of evolution does cirrhosis occur. Cases of
individuas, who becameinfected and remained viremic
without devel oping cirrhosisfor aslong as50 years,
have also been reported. This is observed more
frequently inyoung women and children. On the other
hand, in el derly male patientswho have associated co-
morbidfactors, suchasHIV and HBV co-infectionor
acoholism, the devel opment of cirrhosisispremature,

generally occurring less than 10 years after HCV
infection. Itisestimated that hepatocellular carcinoma
occurs at a frequency of 0% to 3% per year, once
cirrhogsisestablished. Therefore, preventing cirrhosis
throughtheinterruptionof vird replication, or diminating
the virus, becomes mandatory. Although there are
established criteriafor the current trestment of chronic
HCV infection, there are al so controversies among
specialists. Thetreatment of patientswith minimum
hepatic dterationsor withnorma ALT isnotyet widdy
recommended; it isstill being debated. On the other
hand, it hasbeen observed that most patientsinfected
by HCV havenorma ALT atinitid presentation, which
explains the numerous cases of anti-HCV -positive
blood-donor candidatesfound in our study.
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Thegroupswith normal and elevated ALT levels
inthisstudy weresimilar intermsof variablesthat
couldinterferewith the evolution of HCV infection
and severity of liver injury. In both groupstherewas
apredominance of male gender, and mean age was
gmilar. Inpatientswithnorma ALT, most Sudieshave
shown a preponderance of women, although other
investigators have not confirmed differencesrel ated
to gender [8,11]. In our study thisevaluation may be
impaired since most of blood donorsweremales. A
history of intravenousillicit drug use and tattooswere
risk factors reported by the study population. This
suggeststhat information about illicit drug useisomitted
in the selection process for blood donation. It is
possiblethat Brazilian public hospitalspolicy, suchas
an obligation to donate blood in order to have the
right to visit relatives admitted to the hospital, isone
of the motives for inadequate information in the
selection processfor blood donation.

Thefreguency of anti-HCV inblood donorsvaries
from about 1% to 2%, according to the geographic
site and the type of population studied, except in
placeswherethereisalarge prevaenceof HCV, like
Egypt. Wefound aprevalenceof 1.7% anti-HCV in
30,232 blood donorsevauated in HEMOBA andin
the Hospital S&o Rafael in Salvador, BA, whichis
similar to what hasbeen described in other regionsof
Brazil. The specificity of both test second and third
generation ELISA is greater than 95% in
immunocompetent individuals, thusthe RIBA testisnot
necessary for routineclinica practiceand should rather
be used as aresearch tool. Sixty-six (80.5%) of the
82 anti-HCV positive blood donorswho attended our
outpatient service were RIBA-II1 positive as well.
Among proteinfractions, NS5, whichisrelated in part
to viral replication, predominated in the group of
patientswith eevated ALT, athough thispredominance
wasnot Satigticaly sgnificant.

Approximately 30% of patients with chronic
hepatitishad normal ALT levelsand 40% had ALT <
1.5to 2timestheupper limit of norma [4]. Eventhough
most of these patients had only mild inflammation or
fibrosis, progression to cirrhosishasbeenreportedin
severa studies[8,11,12].

In our study, among 43 subjects who underwent
liver biopsy, HCV RNA could not be performedin 11
patients, al fromgroup| (elevated ALT). All of these
wereRIBA-I11 positive, suggesting they wereinfected
by HCV. Higtological analysisshowed atrend towards
milder dterationsin blood donorswho had normal ALT
levels(groupll). Normd liver or minimum histological
aterationswasdescribedin 6 (26%) of the 23 subjects
with normal ALT levels, while none of the 20 blood
donorswithelevated ALT had anormal liver and only
two (10%) had minima dterations. Ontheother hand,
more severe hepatic injury, such aschronic hepatitis
with abnormal activity and/or cirrhosis were
predominant in the group with elevated ALT,
corresponding to 75% of the biopsies, five (25%) of
themwith established cirrhogs. Other investigatorshave
compared subjectswithnorma ALT levelsto patients
withelevated ALT [5-7]. Overal, they found milder
hepaticinjury in patientswith normal or near normal
ALT levels. In one of these studies, the authors
encountered anormal liver in 15% of the subjects,
however cirrhosis was not reported. In another, all
subjectshad minimum histological aterationsand none
hadanormd liver or cirrhosis. Montatoet d. described
the presenceof chronic hepatitisand/or cirrhossin44%
of patients[12]. Other authorshavefound cirrhosis, in
26% and 44% of cases, respectively, but have not
detected differences between individua swith normal
ALT versuselevated ALT [8,11].

We found milder alterations, such as minimal
higtologicd findings, inindividua swithnorma or nearly
norma ALT levels, nevertheless, 11 patients (48%) had
chronic hepatitiswith minimumto moderateactivity and
1 (4.3%) had cirrhosis (Figures 1 and 2).

The concept of norma ALT is controversial,
cons dering the peculiar aspect of theevolutionof HCV
infection. Patientsmay havenormal ALT levelsfor
severa months and afterwards present with elevated
ALT. It hasyet to be defined how long the period of
follow-up should beto characterize that apatient has
normal ALT. Some authors suggest monthly
determinationsof ALT for aperiod of 6to 12 months.
Inour study, weutilized two ALT measurementstwo
months apart. We areawarethat if we had used more
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Figurel. Dense mononuclear inflammatory infiltrate of the portal-spacefoundin apatient withnormal ALT. The
limit between parenchymaand mesenchymaisnot clear; theinfiltrateinvadesthe parenchymal rim (hepatitis

interface) surrounding the hepatocytes. Thereismicro and macro vacuolar steatos s, besidesadiscreet intra-
snusidal lymphocytary infiltrate (HE x 100).

Figure 2. Presence of parenchymatous regenerative nodules delimitated by thin fibrotic septa(cirrhosis) ina
patient withnormal ALT levels. (Picrosiriusx 100).
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ALT measurements we would have had a greater
chance to detect elevated ALT, however the
characteristics of the blood donor candidates suggest
thet they wereindividua swith persstently normal ALT
levels, sncethey asymptomatic and most of them had
anormal physical examination.

In conclusion, the prevalence of anti-HCV
antibodiesamong 30,232 vol unteer blood donorsfrom
the city of Salvador, Brazil was 1.7%. Tattoos and
theuse of intravenousillicit drugswererisk factors
for HCV infection, suggesting omission of this
information during the selection process of blood
donation. Histological alterationsintheliver ranged
from minimum alterationsto chronic hepatitisand
cirrhosis. Liver injury appeared to be more severein
the group of patientswith elevated ALT levels, in
which there were no subjectswith normal livers. In
blood donor candidateswith normal or near normal
ALT, wefound mild hepatic histological alterations
morefrequently inthelatter thanintheformer group;
neverthelesschronic hepatitisand even cirrhosiswere
encountered in afew subjects. This study adds to
knowledge about liver histological alterationsfound
inindividua swith hepatitisC and norma ALT. Further
investigations in this subgroup of patients are
necessary in order to determine if these subjects
should betreated with the currently availabledrugs.
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