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A CLINICO-PATHOLOGICAL STUDY OF 163 UNTREATED 
CASES OF CHRONIC HEPATITIS C

Joachim Graf, Kan Toriyama and Hideyo Itakura

W eperform ed  a  clin ico-patholog ical study o fl6 3  untreated  cases o f  chron ic hepatitis 
C. Eighty fiv e  percen t o f  the patien ts ivere clin ically  asym ptom atic a n d  their physical 
exam inations sbow ed  u n rem arkab le  or m in im al changes at the tim e o f  the liver biopsy 
Liver fu n ction  tests ten ded  to present slight abnorm alities, involving m ild elevations o f  
the activity o f  the am inotransferases a n d  gam m a-glu tam il transferase leveis. In spite o f  
these m ild abnorm alities. a d ra n c e d  ch ron ic  liver clisease ivas histologically detected  iu 
eighty n ine percen t o f  the patients, m ainly show ing chron ic  active hepatitis. lh e  most 
characteristic histological fin d in g  ivas an  interlobular hile duct dam age. ivhich 
correlated with the presen ce o f  tym phoid aggregates in the portaI tracts a n d  with the 
dei'elopment o ffib ro s is .

K ey-w ords: C hron ic hepatitis C. B ile  duct d a m a g e  L ym pboid  aggregate. 
Histopatholog)’.

Recently the g enom e o f  the b lood -borne  
non-A, non-B virus. designated hepatitis C 
virus (HCV), has b e e n  cloned and specific 
assays have b ee n  developed to detect anti- 
HCV antibodies2 Since the introduction of 
routine blood screening for hepatitis B  surface 
antigen (HBsAg), the in d d e n ce  o f  hepatitis B 
virus infection has decreased and hepatitis C 
has been the major cause o f  posttransfusional 
hepatitis. The clinicai presentation o f  chronic 
hepatitis  C as re p o r te d  in th e  l i te ra tu re  
suggests that the disease often runs a silent 
c o u r s e ,  w i th  f e w  s y m p t o m s  a n d  s i g n s ,  
and  m ild  b i o c h e m i c a l  a b n o r m a l i t i e s 1' 11. 
Nonetheless, severe liver damage have been 
reported to occur with high frequencv1" 11 |H. 
The aim of  this study is to report the results of 
the clinicai, b iochemical and histopathological 
examinations of 163 untreated cases o f  chronic 
hepatitis C, analyse the correlations and 
relationships among these findings and discuss 
the nature o f  chronic hepatitis C.

MATERIAL AND METHODS
We reviewed the c linicai data and 

histological specimens from 1991 through 1994
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pertaining to 163 untreated patients with 
chronic hepatitis C in the Department ot 
Pathology, Institute o f  Tropical Medicine. 
Nagasaki University. The  main reason for the 
biopsy procedure was to evaluate chronic 
alterations o f  serum aminotransferases leveis 
and to have a h isto logical  diagnosi.s in 
serologicallv definecl cases o f  hepatitis C. From 
224 cases initially recorded, 6J w ere  exd u d e d  
on the basis o f  the presence  o f  positive testing 
f o r  H B s A g .  p r e s e n c e  o f  h e p a t o c e l l u l a r  
carcinoma, previous treatment with interferon. 
e\'idence o f  autoimmune hepatitis or alcoholic 
liver damage.

The  sera from the patients was assayed for 
the presence  of HBsAg and anti-C100-3 HCV 
using a rad io im m unoassay  kit ( I )a inab o i .  
Ja p an  and O htsuka assay Co. Ltd.. Japan. 
respectively). Sera negative for both HBsAg 
and anti-C100-3 HCV was relested using a 
second  generation assay which detects in 
addition to C100-3 antigen also the C22-3 and 
C33-c antigen by radioimmunoassay (Othsuka 
assay Co. LTD.. Jap an ).  Additional cases ol 
HCV infection included those  positive sera for 
HCV-RNA as detected by the polymerase cham 
reaction technique.

The liver biopsy specim ens w ere fixed in 
buffered formalin, em bed d ed  in paraffin and 
stained with hematoxylin and eosin, Azan- 
Mallory and silver impregnation for reticulin 
fiber. Ali biopsy specim ens w ere classified 
according to the type o f  chronic hepatitis. 
using conventional criteria, as having chronic 
persistent hepatitis  (C PII) .  ch ro n ic  active
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hepatitis (CAH) with mild or moderate degree 
o f  inflammation and with or without cirrhosis. 
The specim ens w ere graded with respect to 
rhe degree o f  p iecem eal necrosis. portal and 
lobular inflammation and fibrosis according to 
lhe histological activity index (HAI) scoring 
system  d es ig n ed  by Knodell  et al'\ Any 
e v i d e n c e  o f  t h e  p r e s e n c e  o f  p i e c e m e a i  
necrosis was sufficient to rule out CPH, and to 
categorize the hiopsy as. at ieast, mild CAH. 
Cirrhosis was d iagnosed  w h en  the presence o f  
bridging fibrosis and nodule  formation could 
be established.

The  presen ce  or a b sen ce  o f  the following 
histological findings w ere  registered for each  
b iopsy; b ile dnct dam age and bile duct 
proliferation. plasma cell infiltration in portal 
tracts, acidophilic bodies, sinusoidal lining cell 
activation, fatty m etamorphosis and dysplasia 
o f  h ep a tocy tes .  Bile duct d am ag e  was 
co n s id ere d  p resen t w h e n  the fo llow ing  
f e a t u r e s  w e r e  o b s e r v e d  a l o n e  o r  in  
c o m b i n a t i o n ;  m u l t i l a y e r e d  o r  s t r a t i f i e d  
ep itheliu m  w ith  sw o llen  epithelia l  cells, 
inflammatory cell infiltration in epithelium, 
vacuolization o f  epithelial cells, loss o f  polarity 
and degeneralion  o f  epithelial cells.

The statistical s ignificance o f  the results was 
evaluated by the Chi-square test. A p-value <
0.05 was considered  significant.

RESULTS
C lin ic a i  c b a ra c te r is t ic s .  Table 1 presents 

dem ographic data o f  the 163 patients with 
chronic hepatitis C. T he  m ean  age o f  the 
patients was 54 years and the male to female 
ratio was 2:1. Most o f  the patients (70% ) w ere 
b etw ee n  50 and 70 years old. Thirty nine out 
o f  105 males (38% ) and 24 out o f  58 (41% ) 
females had a history o f  b lood  transfusion.

Table 1 - D em ograph ic  d a ta  a n d  b lo o d  tran sfm ü m s iu patien ts  in th  
chru n ic  lieficititis

N um ber M ean age  (m ea n /ra n g e ) B lo o d  Transfusion
Male K)5 54 (2 4 -7 2 ) 38°/)
Fem ale 58 55 (2 7 -7 5 ) 41%
Total 163 54 (2 4 -7 5 ) 85%

Eighty five percent o f  the patients w ere 
asymptomatic at the time they w ere submitted 
to liver b iop sy , and the m ost frequent 
symptom was general fatigue (11% ) followed 
by vague abdom inal discomfort (3% ) and 
itching (1% ). Sixty p ercen t  presen ted  no

a b n o r m a l i t ie s  at th e  p h y s ic a l  e x a m in a t io n  
a n d  36%  presented hepatom egaly, w hile  only 
2 % h a d  s p 1 e n o  m e g a 1 y , a n d  2 % 
hepatosplenomegaly. Am ong the patients with 
hepatomegaly, there w?as a m ale predominance 
(43 /1 05 ;  41% ) w hen com pared  to lhe female 
group (1 5 /5 8 ;25 % ),  and this trend occurred 
more frequently  in the age groups older than 
50 years. xNo statistical significance could  be 
established b etw een  either age and gender, 
a n d  an y  b i o c h e m i c a l  a b n o r m a l i t i e s  or 
h i s to lo g ic a l  f in d in g ,  n o r  b e t w e e n  c l in ic a i  
complaints and abnorm al physical finding, and 
any b iochem ical abnormalities or histological 
findings.

B io c h e m ic a l  F in d in g s .  The b ioch em ica l  
abnormalities concerning the aminotransferases 
and gamma-glutamiltranspeptidase tended to 
be  mild. T h e  m ean leveis, and ranges o f  AST, 
ALT and G G T  observed w ere  61 UI/1( 13-421), 
77IU /K 15-358) and 63IU /K 11-241), respectively 
and no correlation could be established among 
any biochem ical  determination and specific 
histological findings.

H i s t o l o g i c a l  F i n d i n g s . T h e  g e n e r a l  
histological findings in chronic  hepatitis C are 
indicated in Table 2. A hepatitis-associated bile 
duct damage, first described by Christoffersen- 
Poulsen8, is show n in Figure 1. T h e  lesion 
depicted is o f  the type 2 hepatitis-associated 
bile duct d am age and was see n  in 57%  o f  the 
patients. B ile  ductu lar pro liferation  was 
observed  in 47%o o f  the patients. Lymphoid 
follicle formations with or without germinal 
center in portal tracts (Figure 2) w ere  se e n  in 
42%  of the patients. T he  majority o f  the cases 
(85% ) sh ow ed  mild d egree  o f  p iecem ea l  
n e c r o s i s .  F a t ty  m e t a m o r p h o s i s  o f  th e

F ig u re 1. In te r lo b u la r  b ile  tiuct les ion  in íb r u n u  
hep a titis  C.
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Table 2  - G eneral histological f in d in g s  in ch ron ic  hepatitis C.
_______________________________________________   n *= 163 (% )
Portal Tract Lesion 

Lymphoid Infiltrate
none 3 ( 2 )
loose condensation  92 (5 6 )
lymphoid follicle w ithout germ inai ce n te r 62  ( 3 8 )
lymphoid follicle with germ inal ce n tc r  6 o i j

Piecem eal Necrosis
none 1 1 (7 )
mild 1 3 9 (8 5 )
moderate 12 (8 )
marked 1 ( 1 )

Bile Duct D am age 93  (S 7 )
Bile Ductular Proliferation 68 (4 7 )
Plasma Cell Infiltration 4 8  (2 9 )

Parenchymal Lesion
Sinusoidal lining cell activation / 4y (<.j d

Spotty necrosis ( 9 7 )

Acidophilic b odies 5 0 ( 3 1 )
Fatty m etam orphosis 47  ( 29 )

Dysplasia o f h epatocytes 16 ( 10)
Fibrosis

Limited in portal tract 9 ( 6)
Portal fibrous exp ansion  6 0  (3 7 )
Bridging fibrosis 74  (4 5 )
Cirrhosis_______________________________________  2 0 ( 1 2 )

hepatocytes was detected in 29% o f  ali the 
cases. Most cases presenteei more advanced 
fibrosis, as in the cases o f  fibrous portal 
expansion and bridging fibrosis.

Figure 2. Lymphoid fo llicle in porta l tract in chron ic  
hepatitis C.

T able  3 relates the bile duct dam aee  to 
portai inflammation in chronic  hepatitis C. Bile 
duct damage significantly correlated with the 
degree o f  portal inflammation and especially 
ali cases o f  lymphoid aggregates with germinal 
center in portal tracts sh o w ed  bile duct 
damage (p <  0.05).

The correlation b e tw ee n  bile duct damage 
and the degree o f  fibrosis is indicated in Table

4. Bile duct dam age significantly correlated 
with advanced fibrosis (p <  0.05).

Table 3  - B ile d u ct d a m a g e  (BD D) a n d  lym phoid  in filtrate i)i p or ta l 
tract.

Lym phoid infiltrate BDD
present absent

N one (n = 3)
Loose co n d en sa tio n  (n  = 92)
Follicle  w ithout germ inal ce n te r (n  = 62) 
Follicle with germ inal ce n te r (n = 6 )

1 (33% ) 
•\2 (46% ) 
44  (7 1 % ) 
6 ( 100% )

2 (67% ) 
50 ( 5 *4 % )  

18( 29%)* 
0 ( 0%)*

* Statistically significant. p <  0 .05

Table 4  - B ile  du ct d a m a g e  (BDD) a n d  fib n osis.
Fibrosis HDD

present absent
Lim ited to  portal tract (n  = 9) 
Portal fibrous e xp a n sio n  (n  = 60) 
Bridging fibrosis (n  = 7 4 )
C irrhosis (n  = 20)

3 (33% ) 
36  (30% ) 
50  ( 68%) 
15 (7 5 % )

6 (6 7 % )’ 
24 (40% )* 
24 (32% )* 

5 (25% )
* Statistically significant, p <  0 .05 .

cases o f  hepatitis C included 19 (12% J of 
chronic persistent hepatitis, 113 (69% ) cases o f  
chronic active hepatitis (CAH), with mild 
activity and without cirrhosis, 16 (10% ) cases 
o f  CAH with mild activity and with cirrhosis, 
15(9%) cases o f  CAH wiht m oderate activity 
and without cirrhosis, and 1 (1% ) case  with 
CAH with m oderate activity and with cirrhosis.
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DISCUSSION
The results o f  our study confirm the general 

impression that chronic  hepatitis C runs a 
p r o t r a c te d  c o u r s e  w ith  fe w  n o n s p e c i f i c  
sym ptom s and signs, a long  w ith  mild 
b i o c h e m i c a l  a b n o r m a l i t i e s ,  d e s p i t e  t h e  
presen ce  of, or progression to, advanced 
chronic liver disease. T he  majority o f  the 
patients w ere  asymptomatic at the time o f  
diagnosis, and w ere referred for liver b iopsy  to 
e l u c i d a t e  c h r o n i c  s e r  u m  e l e v a t i o n  o f  
aminotransferases or to provide histological 
information for further interferon therapy. 
Physical exam ination was unrem arkable in 
most o f  the patients. W h e n  present, the most 
c o  m m o n p h y s i c a l  a b n o  r m a 1 i t y w a s  
hepatom egaly, more prevalent am ong olcler 
male patients. It has b ee n  reported that older 
patients present more severe manifestations of 
the disease"’. A m ong the b iochem ical  tests, 
abnormalities involved mainly serum leveis of 
AST, ALT and GGT, but n o  correlation could 
be established with the degree o f  piecem eal 
necrosis or portal or intralobular inflammation. 
This lack o f  correlation with hepatic histology 
has already b e e n  pointed out'011 and could be 
a result o f  sampling error due to the fluctuating 
course o f  aminotransferases and advanced 
fibrosis. In this regard, the clinicai severity 
c a n n o t b  e a s s e s s e d b y t h e  s e r u m  
aminotransferases levei alone, and liver biopsy 
is essential in assessing the extend o f  liver 
damage. Fluctuation in aminotransferase leveis 
may represent alteration in viral replication, 
host immunity, or b o th 11. These  fluctuant leveis 
correlate to ep isodes o f  lobular necrosis, 
thought to be  responsible  for the progression 
to chronic  d isease1'.

The  most conspicuous histological finding 
in our study w as bile duct dam age (B D D ), 
observed  in 57%  o f  the cases, while the 
incidence rates in the literature differs from 
22%'\ 25%'\ 30% s, 31% 9, 90% 3 to 9 1% ’. The  
affected bile ducts are small or m edium  sized 
interlobu lar  ducts. T h e  B D D  ap p ears  to 
involve imunological mediated reaction to 
antigens on  bile duct epithelium, possibly 
h istocom patibility  antigens (HLA) or HLA 
a n t i g e n s  d i s p l a y e c l  w i t h  v i r u s - r e l a t e d  
antigens-9. An association b etw een  B D D  and a 
better  re s p o n s e  to in terferon  therapy  in 
patients with chronic  hepatitis C has b e e n  
d o c u m e n t e d  a n d  m a y  b e  o f  p r o g n o s t i c  
significance".

The occu rrence  o f  B D D  had a significant 
correlation with the d egree o f  portal/periportal 
inflammation in our cases. T he  affected bile 
ducts w7ere usually surrounded by a dense 
lymphoid infiltrate, som etim es with a germinal 
center, c lose  to the dam aged duct. Lymphoid 
follicles have b e e n  reported  to o ccu r  in 
frequencies varying from 4 9 % '9, 52% 8, 6 3 % lí to 
7 8% r . In our study, 42%  o f  the patients 
displayed lymphoid follicles and am ong these 
73%  had B D D . Lymphoid follicle is a feature of 
a variety o f  chronic inflammatory diseases, 
o f t e n  o f  a u t o i m m u n e  n a t u r e  a n d  t h e i r  
p resen ce  in hepatitis C may reflect an ongoing 
immunologic reaction. Lymphoid follicles may 
b e  f o r m e d  e a r l y  in  t h e  a c u t e  s t a g e s  o f  
hepatitis16. The  appearance  or disappearance 
o f  lymphoid follicles during the course  o f  the 
illness does not s ee m  to correlate with either 
improvement or deterioration o f  the histological 
activity index ,J.

A s ignificant corre la t ion  b e tw e e n  the 
occurrence o f  B D D  and the d egree o f  hepatic 
fibrosis in non-cirrhotic livers, w h ich  has b ee n  
described in several reportsH 17 could  also be 
detected in our cases. W hile  60%  o f  the cases 
presenting fibrous portal exp an sion  and 68% 
o f  those  with bridging fibrosis displayed bile 
duct damage, only 33%  o f  the cases  involving 
limited fibrosis in the portal tracts show ed  
BDD.

In conclusion, chronic  hepatitis C is a 
r e le n t le s s ly  c h r o n ic  p r o g r e s s iv e  d is e a s e ,  
frequently running a silent course, with mild or 
u n r e m a r k a b le  b i o c h e m i c a l  a b n o r m a l i t ie s ,  
w hich  do not correlate with the histological 
activity o f  this disease. Liver b iop sy  is the only 
m ethod to assess the d egree o f  liver damage. 
T he  single m ost characteristic histological 
feature o f  chronic  hepatitis C is a bile duct 
damage, surrounded by a lym phoid aggregate.

RESUMO
R ealizou-se estudo clin ico-patológ ico  d e  163 

casos n ão  tratados d e  hepatite crôn ica  C. A m aioria  
d os  p a c i e n t e s  e r a  c l in ic a m e n t e  a s s in to m ã t ic a  
e  seu s  exam es fís ico s  dem onstravam  alterações  
inespecíficas ou m ín im as p o r  o cas ião  d a  biópsia  
hepática . /l i  provas d e  fu n ç ã o  h epática  tendiam  a  
a p r e s e n ta r  a l t e r a ç õ e s  d is c r e ta s , e n v o lv en d o  
e s p e c i a l m e n t e  o s  n í v e i s  s é r i c o s  d a s  
am inotransferases e  gam a-g lu tam il transpeptidase. 
A pesar destas a ltera çõ es  d iscretas, d etectou -se  
doen ça  hepática crôn ica histologicam ente av an çad a ,
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consistindo p rin cipa lm en te d e  hepatite c rôn ica  
ativa. O a ch ad o  histológico m ais característico fo i  
l e s ã o  d e  d u e t o  b i l i a r  i n t e r l o b u l a r ,  q u e  s e  
co rr e la c io n o u  com  a  p r e s e n ç a  d e  a g r e g a d o s  
linfóides nos tratos portais e  com  o desenvolvim ento 
d e fibrose.

Palavras-chaves: Hepatite crôn ica  C. Lesão d e  
dueto biliar. A gregado linfóide. H istopatologia.

ACKNOWLEDGMENTS
The first author was sponsored  by Ja p an  

International Cooperation Agency (JICA) under 
the program o f  Training Course in Research for 
Tropical Medicine.

REFERENCES
1. Bach N, Thung SN, Schaffner F. The histological 

features of chronic hepatitis C and autoimmune 
ch ron ic h e p a titis ;a  co m p a ra tiv e  analysis  
Hepatology 15 :572-577 ,1992 .

2. Choo QL, Kuo G, Weiner AG, Overby LR, Bradley 
DW, Houghton M. Isolation of a cDNA clone 
derived from a blood borne non-A, non-B viral 
hepatitis genome. Science 224:359- 3 6 2 ,1 9 8 9 .

3- Danque POV, Bach N, Shaffner F. HLA-DR 
expression in bile ducts in hepatitis C. Modern 
Pathology 6 :3 2 7-332 ,1993 .

4. Elloway RS, Gordon SC, Long JC. Histologic 
features of hepatitis C related to mode of viral 
transraission; comparision of blood transfusion vs 
in tra v e n o u s  d ru g  u se . G a s tr o e n te r o lo g y  
102(suppl):A25,1992.

5. Healy CJ, Chapman RWG, Flemming KA. Normal 
versus abnormal liver transaminases in hepatitis 
C infection; comparision with histology.Journal 
of Pathology 173(suppl): 156A, 1994.

6. Knodell RG, Ishak KG, Black WC, Chen TS, Craig 
R, Kaplowitz N, Kierman TW, Wollman J. 
Formulation and application of a numerical 
scoring system for assessing histological activity 
in asym ptom atic ch ro n ic  activ e  h epatitis. 
Hepatology 1 :431-435 ,1981 .

7. Kuo G, Choo QL,Alter HJ, Gitnick GI, Redeker AG, 
Purcell RH, Myamura T, Dienstag JL, Alter MJ, 
Stevens CE ,Tegtmeier GE.An assay for circulating 
antibodies to a major etiologic virus for human 
non-A, non-B hepatitis. Science 244 :362-364 ,1989 .

8. Lefkowitch JH, Apfelbaum TF. Characterization of 
liver biopsy pathology. Journal of Clinicai 
Gastroenterology 11:225-232, 1989.

9. Lefkowitch JH, Shiff ER, Davis GL, Perrilo RR 
Lindsay K, Bodenheimer, Jr  HC, Balart LA, Ortego 
TJ, Payne J, Dienstag JL, Gibas A, Jacobson IM, 
Tamburro CH, Carey W, 0 ’brien C, Sampliner R, 
Van Thiel DH, Feit D, Albrecht J, Meschievitz C, 
Sanghvi B, Vaughan RD, The Hepatitis 
International Therapy Group. Pathological 
diagnosis of chronic hepatitis C; a multicenter 
comparative study with chronic hepatitis B. 
Gastroenterology 104:594-603, 1993-

10. Merican 1, Sherlock S, Mclntyre N, Dusheiko GM. 
Clinicai, biochemical and histological features in 
102 patients with chronic hepatitis C virus 
infection. Quarterly Journal of Medicine 86:119- 
125, 1993.

11. Patel A, Sherlock S, Dusheiko GM, Scheuer PG, 
Ellis LA, Ashrafzadeh P. Clinicai course and 
histological correlation in post-transfusion 
hepatitis C. the Royal Free Hospital experience. 
European Journal of G astroenterology & 
Hepatology 3 :4 9 1 -4 9 5 ,1 9 9 1 .

12. Poulsen H, Christoffersen P. Abnormal bile duct 
epithelium in liver biopsies with histological 
signs of viral hepatitis. Acta Pathologica 
Microbiologica Scandinava 7 6 :3 8 3 -3 9 0 ,1 9 6 9 .

13 Robberts JM, Searle JW, Cooksley WGE. 
Histological patterns of prolonged hepatitis C 
infection. Gastroenterologia Japonica 28(suppl 
5):3 7 -4 1 ,1 9 9 3 .

14. Scheuer PJ. Classification of chronic viral 
hepatitis; a need for reassessment. Journal of 
Hepatology 1 3 :372-374 ,1991 .

15. Scheuer PJ, Ashrafzadeh P, Sherlock S, Brown D, 
Dusheiko GM. The pathology of hepatitis C. 
Hepatology, 1 5 :567-571 ,1992 .

16. Schmid M, Pirovino M.Altorfer G, Gudat F, Bianchi 
L. Acute hepatitis non-A, non-B; are there any 
specific light m icroscopic features? Liver 2:61-67, 
1982 .

17. Vyberg M. The hepatitis-associated bile duct 
lesion. Liver 1 3 :289-301 ,1993 .

25


