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Long-term follow-up of acute and chronic non-A, non-B
post-transfusion hepatitis: evidence of progression to
liver cirrhosis
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SUMMARY The long-term outcome of non-A, non-B post-transfusion hepatitis was evaluated in
21 patients who developed the illness after open-heart surgery and could be followed thereafter up
to five years. Histological chronic sequelae were documented in 13 patients, and consisted of
chronic persistent hepatitis in one case, chronic lobular hepatitis in two and chronic active hepatitis
in 10, five of whom also developed superimposed cirrhosis. Progression to these chronic states was

in most cases symptomless, independently of the severity of liver lesions; one patient, however,
died of gastrointestinal bleeding due to cirrhosis of the liver. During follow-up the biochemical
pattern of chronic non-A, non-B hepatitis was unique, with striking fluctuations of transaminase
levels. Liver histology proved essential to identify the severity of chronic liver lesions, as clinical
and biochemical features were uniform and not indicative of it. Our results suggest that cirrhosis
may develop, often with an asymptomatic course, in a significant number of patients who do not

recover after acute post-transfusion non-A, non-B hepatitis.

In spite of routine screening of blood donors for
hepatitis B surface antigen (HBsAg), blood recipi-
ents remain at significant risk of developing post-
transfusion hepatitis that in up to 90% of the cases is
unrelated to type A or B virus infection; it is there-
fore termed non-A, non-B hepatitis. ' Volunteers and
animal studies have provided evidence that non-A,
non-B hepatitis is caused by transmissible agents,2 4
but the possibility of identifying the infection by spe-
cific serological markersS 6 is still under investigation.
Nevertheless, some relevant clinical features of the
disease have already been described in patients with
post-transfusion hepatitis in whom non-A, non-B in-
fection could be diagnosed by exclusion criteria.

Prospective studies of post-transfusion hepatitis7 8

have shown that, although most of the patients with
non-A, non-B hepatitis remain anicteric and asymp-
tomatic, up to 50% of them may be found to have
abnormal transaminase levels for longer than one
year after onset, with histological evidence of signi-
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ficant liver disease. Berman et al.9 have recently re-
ported that these chronic sequelae often show a
tendency towards spontaneous biochemical remis-
sion suggesting that chronic non-A, non-B hepatitis
could be a slowly resolving rather than a chronically
progressing disease. One patient in their study,
however, did develop cirrhosis, and this is also
documented by other authors.7 ""'
We report here the long-term outcome of non-A,

non-B post-transfusion hepatitis in 21 patients who
developed a symptomatic disease after open-heart
surgery and were followed for up to five years after
onset. In seven of these patients serial liver biopsies
were available during the acute phase and after-
wards, giving evidence of the progression of acute
disease to various histologically demonstrable
chronic processes including cirrhosis of the liver.

Methods

PATIENTS
Twenty-one patients who developed non-A. non-B
post-transfusion hepatitis after open-heart surgery
were considered for this study. None of them showed
biochemical evidence of liver disfunction before
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operation, but transaminase levels became abnormal
(over three times the upper limit of the normal range)
two to 12 weeks after they had received eight to 23
units of whole blood or plasma during surgery. Expo-
sure to liver toxins, such as alcohol or drugs, and
congestive heart failure could be excluded in all 21
patients whom radioimmunoassay (RIA, Abbott)
showed to be HBsAg negative at repeated testing
during the acute phase of the illness.
Of the 21 patients, 15 (group A) were seen in our

unit during acute hepatitis, when IgM antibody to
hepatitis A virus (anti-HAV) was proven negative by
radioimmunoassay (Abbott) in all cases; antibody to
HBsAg (anti-HBs) and antibody to hepatitis B core
antigen (anti-HBc) were also negative by radioimmu-
noassay (Abbott) in 13 cases, while two were already
anti-HBs and anti-HBc positive when they were
administered. All these 15 patients underwent liver
biopsy during the acute phase and were then followed
up at three to six monthly intervals in our outpatient
clinic. Those cases in whom transaminase levels re-
mained raised for more than 12 months after onset
underwent subsequent liver biopsies to assess the
development of chronic liver disease.
The remaining six patients (group B) had been

referred to our unit because abnormal transaminase
levels persisted eight to 22 months after acute non-A,
non-B post-transfusion hepatitis. All six patients,
who were HBsAg, anti-HBs, and anti-HBc negative
by radioimmunoassay in the absence of exposure to
alcohol or hepatotoxin drugs, underwent liver biopsy
and were then followed up longitudinally for 17 to 32
months.

HISTOLOGICAL ASSESSMENT
Liver biopsies, which were taken after informed con-

sent from each patient and when medical contra-
indications had been excluded, were interpreted
according to the criteria suggested by Bianchi et

al. 12 13 for specimens obtained during the acute phase
and to those suggested by De Groote et al.'4 and
Popper and Shaffner15 for biopsies obtained during
the chronic phase.

Results

ACUTE PHASE FEATURES AND EVOLUTION OF
NON-A, NON-B POST-TRANSFUSION HEPATITIS IN
15 PATIENTS OF GROUP A (Table 1, Fig. 1)
A striking fluctuation in transaminase levels was

noted in most patients, sometimes with normal
periods between two abnormal peaks. Liver biopsies,
taken two to 16 weeks after onset, showed features of
classical acute hepatitis in 10 cases. In the remaining
five cases spotty lobular involvement was associated
with marked piecemeal necrosis and bridging necro-

sis, with features of acute hepatitis with possible tran-
sition to chronicity (AH/T).13
The 15 patients were followed up prospectively for

23 to 55 months after onset. Transaminase levels
became normal in seven patients, even 10 and 16
months after onset. In the remaining eight patients
transaminase levels did not become consistently nor-
mal, although in most of them transient phases of
normal enzyme values were recorded. As shown in
Fig. 1, seven of these eight patients underwent subse-
quent liver biopsy that led to a diagnosis of chronic
lobular hepatitis in two cases and of chronic active
hepatitis in five, two ofwhom also showed associated
cirrhotic changes.
There was no significant difference between the

seven patients who recovered and those who pro-

gressed to chronic hepatitis, when several clinical and
biochemical features in the acute phase were com-
pared (Table 2). As shown in Fig. 2, the difference in
alanine aminotransferase values between these two
groups of patients became statistically significant
after the sixth month of follow-up. Where histology

Table 1 Clinical and biochemical profile of15 patient.s with acute non-A, non-B post-transfusion hepatitis (group A)

Case Age Incubation Symptoms Jauntdice ALTpeak Biliruibin peak Gammna glohulin
no. (yr) period (wk) (lU/I) (pmollt) (gil)

1 65 6 - 500 18.7 170
2 25 6 + + 550 238 20.5
3 49 12 + 1050 20.4 20.9
4 35 9 + + 190 425 17.0
5 46 6 + 250 20.4 12.0
6 25 2 - + 725 47.6 230
7 61 9 + 1500 20.4 10(
8 46 10 + + 320 93-5 14.6
9 54 10 + + 350 134.3 16.0
10 55 8 + - 290 10.2 17 8
11 54 6 + - 270 27.2 19.4
12 50 8 - 750 15.3 14.3
13 43 3 + - 3M(x 18x7 16 9
14 58 12 + + 780 238 720
15 58 9 + + 110(1 1156 21.5
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Fig. 1 Liver biopsies (arrows) and length ofobservation periods (months) in the 15 patients with non-A, non-B
post-transfusion hepatitis ofgroup A. AH: classical acute hepatitis. AHIT: acute hepatitis with histological signs of
possible transition to chronicity. CLH: chronic lobular hepatitis. CAH: chronic active hepatitis. CA HIC: chronic active
hepatitis with superimposed cirrhosis. C: cirrhosis with mild inflammatory activity. The values ofalanine aminotransferase
at the time chronicphase liver biopsies were taken are indicated in parentheses. Bold lines: periods with abnormal (more
than twice the upper normal limit) enzyme levels. Fine lines: periods when enzyme levels were normal or lower than twice
the upper normal limit. Dotted lines: immunosuppressive therapy.

Table 2 Acutephase clinical and biochemicalfindings in
relation to outcome ofnon-A, non-B post-transfusion
hepatitis (group A)

Parameter Patients

Recovered With chronic
(7cases) evolution

(8 cases)

Age(yr) 43.7+16.1* 52.2±5.4*
Incubation period (wk) 7-14+3-1* 8.25±2.7*
Subjective symptoms 4 (57. 1%) 7 (87.5%)
Jaundice 3 (42.8%) 4 (50%)
ALTpeak (IU/l) 680.7+462.8* 520 ±313.8*
Bilirubin peak (smol/l) 58.3+80.1* 81.5±80.1*
Gamma globulin (g/l) 17-2+4.7* 15.9±4.2*
Unitsof transfusion 13-5+5.2* 15.6±4.8*

*Mean±SD. None of the considered figures reached statistical
significant difference (Chi-square analysis and Cochran-Cox test)
between the two groups of patients. Conventional bilirubin levels:

17 1. Gammaglobulin: :10 1.

was concerned, the presence of piecemeal necrosis in
acute phase liver biopsies was associated with an

evolution to chronicity in four out of five patients. A
similar outcome, however, was also observed in three
out of the 10 cases with classical features of acute
hepatitis on biopsy (Fig. 1).

CLINICAL AND HISTOLOGICAL FEATURES IN SIX
PATIENTS IN GROUP B
When the six patients entered this study only one had
symptoms, consisting of fatigue and digestive dis-
comfort. Transaminase levels were raised in all
patients with values ranging from two to seven
times the upper normal limit. Liver biopsies taken 12
to 26 months after acute onset showed features of
chronic persistent hepatitis in one case and of chronic
active hepatitis in five cases, three having already de-
veloped superimposed cirrhotic changes (Table 3).
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Fig. 21 Behaviour ofalanine aminotransferase (mean and range) in the seven patients who recovered (continuous line)
compared with that in the eightpatients whoprogressed to chronic liver disease (broken line) ofgroup A. The numbers
near the circles indicate number ofpatients tested at each interval.

LONG-TERM FOLLOW-UP OF CHRONIC NON-A,
NON-B HEPATITIS
The 14 patients in whom non-A, non-B post-
transfusion hepatitis progressed to a chronic stage
(eight cases in group A and six cases in group B) were
followed up to 23-58 months after acute onset. Four
patients complained only of mild symptoms sugges-
tive of chronic liver disease. Nine patients, including

all but one ofthose with cirrhosis, remained symptom-
less during the follow-up. Development of ascites or
of encephalopathy was not observed in any of the
patients. One patient (case no. 9, Fig. 1) died of
gastrointestinal bleeding 18 months after the diagno-
sis of chronic active hepatitis with cirrhosis had been
made.
The biochemical behaviour of the disease in the 14

Table 3 Histologicalfindings in six patients ofgroup B

Patient Age Liver biopsy (months after acute onset) Last observation -
(yr) months-after

FirstandALT Subsequentand acute onset
(IUlI) ALT(IUIl)

SG 36 CAH (12)-230 CAH (23)- 9* 39
MP 57 CAH (18)-200 CPH (33)-110* 42
PG 57 CAH/C (26)-320 CAH/C(38)-62* 58
FE 53 CAH/C (25)-260 C (35) -26* 49
RF 28 CPH (16)-77 (Not done) 41
CC 52 CAH/C(17)-250 C (28) - 35* 34

CAH: chronic active hepatitis; CAH/C: chronic active hepatitis with superimposed cirrhosis; CPH: chronic persistent hepatitis;
C: cirrhosis with mild inflammatory activity.
*Cases on immunosuppressive therapy.

Long-termfollow-up ofnon-A, non-B hepatitis
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cases, when untreated, was characterised by striking
fluctuations in transaminase levels, sometimes with
variable periods of normality. There was no signi-
ficant difference in transaminase levels and pattern
between cases with either chronic lobular hepatitis or
chronic persistent hepatitis and those with more

severe histological lesions.
During the follow-up, nine of the 10 patients with

chronic active hepatitis were started on immunosup-
pressive therapy with 16 mg/day prednisolone alone
(five cases) or combined with 50 mg/day azathioprine
(four cases). The five cases who did not receive im-
munosuppressive drugs (two chronic lobular hepa-
titis, one chronic persistent hepatitis, one chronic
active hepatitis, and one patient in whom liver biopsy
was not available) continued to show the same pat-
tern of transaminases and in none of them was sus-

tained normalisation of enzymes observed. In con-
trast, among the nine patients started on therapy,
eight showed a progressive reduction of transami-
nases and in seven of them enzyme levels persistently
either returned to normality or, although raised, re-

mained lower than twice the upper limit of normality.
In six of these patients on immunosuppressive treat-
ment a new liver biopsy was taken 10 to 21 months
later (Fig. 1, Table 3). In two of them (one chronic
active hepatitis, one chronic active hepatitis with
cirrhosis) the histological diagnosis remained un-

changed, while in three other patients with chronic
active hepatitis and cirrhosis there was almost com-

plete disappearance of inflammatory activity; in
another patient with chronic active hepatitis regres-

sion to chronic persistent hepatitis was noted,
although his alanine aminotransferase values re-

mained abnormal.
As regards development of cirrhosis in our patients

with non-A, non-B hepatitis, it was noted that cirrho-
tic changes had already become evident in only one

out of eight patients who were biopsied one to two
years after onset, compared with four out of six un-

treated patients biopsied at later stages (between the
second and the fourth year of illness).

Discussion

Recent prospective studies of blood recipients have
accumulated evidence that those patients who de-
velop non-A, non-B post-transfusion hepatitis often
progress to chronic liver disease.7-'1 The long-term
outcome of this chronic condition and its clinical
significance, however, have not yet been determined.
In this study we have observed development of histo-
logical signs of cirrhosis of the liver in five out of 14
patients who had not recovered after non-A, non-B
post-transfusion hepatitis. None of these five patients
had clinical or biochemical evidence of liver disease

before they were transfused and in two of them acute
phase liver biopsies were available and excluded pre-
existing chronic liver disease. Serial acute and chro-
nic phase liver biopsies were also available in five
other patients, three showing progression from acute
hepatitis to chronic active hepatitis and two to
chronic lobular hepatitis.

Thus, in our series of patients with non-A, non-B
post-transfusion hepatitis, the long-term evolution
was more severe than that suggested by previous
studies,89 and included development of cirrhosis in a
significant number of patients, one of whom even-
tually died of gastrointestinal bleeding.

Possible explanations for these discrepancies could
relate to the duration of our follow-up or to the type
of patients considered. Indeed, in most of our cases
cirrhotic changes were noted in biopsies taken more
than two years after onset, while biopsies taken at
earlier stages were usually free of cirrhosis. In addi-
tion, nearly all of our patients had symptomatic acute
disease, although symptoms disappeared after the
acute phase in many patients who progressed to
chronic hepatitis. In contrast, in published series of
patients with non-A, non-B post-transfusion hepa-
titis, asymptomatic cases largely predominated.
These differences could indicate that symptomatic

acute non-A, non-B hepatitis, unlike hepatitis B
virus infection, may pursue a more severe chronic
course compared with asymptomatic acute disease.

In our patients, the clinical features of the acute
phase, and also most of the biochemical findings,
were not indicative of the course of the illness. The
presence of piecemeal necrosis in acute phase liver
biopsies was highly indicative of chronic evolution,
although not of its histological severity. Develop-
ment of chronic liver lesions, however, including
cirrhosis also occurred in three patients who had
typical acute histological features in the first liver
biopsy.

Serial determination of transaminase levels for a
prolonged period of time represented in our patients
the most reliable way of identifying chronic sequelae.
As also underlined by other authors,' 9 the pattern of
behaviour of liver enzymes was, in these patients,
unique, with striking fluctuations in time including
phases of normality. Sustained normality of trans-
aminases occurred more than one year after onset in
few patients who then seemed to be cured, but all
those who continued to show abnormal values for
more than 18 months progressed to chronic lesions.
In these patients liver histology was essential in order
to identify the severity of the hepatic involvement, as
the clinical and biochemical pattern was not indica-
tive of the degree of liver damage.
No conclusions can be reached on the effect of

immunosuppressive therapy in our patients with
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chronic non-A, non-B hepatitis. Most patients on
therapy showed improvement of transaminase levels
and in some of them reduction in inflammatory activ-
ity was also noted in the liver. Clearly, however, only
a controlled trial can decide whether immunosup-
pressive drugs are needed in chronic non-A, non-B
liver disease.
This study was supported in part by a grant from the
Consiglio Nazionale delle Ricerche, Rome, Italy.
The authors wish to thank Miss Antonella Trivellato
for editorial assistance.
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