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A Study of Liver Biopsies and Liver Disease Among Hemophiliacs 

By Louis M. Aledort, Peter H. Levine, Margaret Hilgartner, Philip Blatt, Joel A. Spero, Judith D. Goldberg, L. Bianchi, 

Valeer Desmet, Peter Scheuer, Hans Popper, and Paul D. Berk 

Hepatic histologic materials (biopsy or autopsy) and asso-
ciated clinical data from 155 hemophiliacs were collected 
by an ad hoc hemophilia study group and analyzed retro-
spectively in an effort to determine the spectrum of liver 
disease in this population and to examine the relationship 
between the severity of liver disease and treatment histo-
ry. Clinical information on the frequency of complications 
from 126 biopsies in 115 hemophilic patients provided a 
unique opportunity to assess the safety of liver biopsy in 

IN THE PAST TEN YEARS there has been increasing 

recognition of, and concern over, the high incidence of 

abnormal liver function test results, as well as markers for 

hepatitis B, in hemophiliacs.' Z Several early studies, review-

ing deaths and in some instances autopsy material from 

hemophiliacs, reported essentially no deaths from liver dis-

ease.3-5 However, recent studies demonstrating that a large 

majority of hemophilic patients have biochemical evidence of 

hepatic dysfunction correspond in time with the introduction 

of concentrated antihemophilic factor replacement materials 
for these patients and have led to concern about the use of 

products prepared from pooled plasma. 

Increasing numbers of liver biopsies are being performed 

on hemophiliacs throughout the world. The published results, 
based principally on a small series, emphasize the severity of 

the pathologic lesions observed as well as the safety of the 

procedure.6~1° However, we were aware of many biopsy 

specimens with minimal fi ndings and of at least two unre-

ported deaths following the procedure. Accordingly, an ad 

hoc group sought to collect and review all available liver 
biopsy samples on hemophiliacs in an attempt to determine 

(1) the spectrum of liver disease in hemophiliacs, (2) whether 

the nature and severity of the liver disease depended on the 

type and magnitude of prior transfusion therapy, and (3) 

whether safety warranted the continued performance of liver 
biopsies on hemophiliacs. 

MATERIALS AND METHODS 

Patient population. A small group, designated the Ad Hoc 
Hemophilia Study Group (AHHSG) initiated this study by contact-
ing all major hemophilia treatment centers listed by the World 
Federation of Hemophilia in the United States and Western Europe. 
Additional centers were identified and contacted if they had pub-
lished data on liver biopsies in hemophilia or were personally known 
to the investigators. Institutions were asked to submit for review all 
liver biopsy tissue available from hemophiliacs and to complete a 
questionnaire for each biopsy patient. The questionnaire sought data 
about the type of hemophilia (A or B); severity of factor deficiency 
using standard criteria (severe hemophilia, <1% factor ViiI; moder-
ate, 1% to 3%; mild, >3%)"; age at time of biopsy; clinical status; 
prior blood replacement therapy; hepatic biochemical data (ex-
pressed as multiples of the upper limits of normal for each institu-
tion); hepatitis B marker status (HB,Ag and anti-HB,); biopsy 
techniques; and factor coverage for procedure and complications. All 
biopsies performed at each participating center prior to and within 
one year after inception of the study (ie, through January 1981) were 
accessioned. 

Criteria for performance of a biopsy were those of the participat-
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such patients. The incidence of cirrhosis (15%) and chronic 
active hepatitis (7%) was lower than previously reported. 
The frequency of severe liver disease (chronic active 
hepatitis or cirrhosis) in patients receiving large pooled 
concentrates was no greater than in patients treated 
principally with cryoprecipitate or plasma. The risks of liver 
biopsy in this setting are relatively high: clinically signifi-
cant hemorrhage followed 12.5% of the procedures. 
a 1985 by Grune & Stratton, inc. 

ing institutions. In no case was a biopsy performed solely for the 
purposes of this study. In addition to biopsies, autopsy materials 
were also accessioned whenever available. A total of 115 patients on 
whom biopsies were performed and 40 patients on whom autopsies 
were performed were entered into the study. Nine patients under-
went biopsies on two occasions and one underwent biopsy three 
times. One patient who underwent liver biopsy was subsequently 
examined at autopsy. Intervals between procedures, where reported, 
ranged from three months to three years. Except when noted, the 
data presented below describe the results of the initial histologic 

examination on each patient. 
Patient classification. Prior to interpretation of histologic fea-

tures and data analysis, patients were classified by their history of 
previous replacement therapy into the following four categories: (1) 
those who had never received concentrates and had been treated only 
with cryoprecipitate and/or plasma; (2) those who had received a 
lifetime exposure of <100,000 units of factor VI11 or IX concentrate; 
(3) those who received a cumulative lifetime dose of > 100,000 units 
of concentrate; and (4) those without sufficient data for classifica-
tion. 

Morphological categorization. The clinical data for each 
patient were reviewed and collated by a clinical subcommittee 
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without knowledge of the biopsy interpretations. All hepatic histo-
logic materials were blinded, coded, and distributed in sequence to 
the four participating pathologists, each of whom was a specialist in 
hepatopathology. The histologic materials included, for every 
patient, a hematoxylin and eosin-stained section. Most cases also 
included a reticulin stain and/or a connective tissue stain (Masson or 
chromotropic aniline blue), and lesser proportions of the cases 
included stains for iron, copper, periodic acid-Schiff (PAS) (with or 
without diastase digestion), and the Shikata stain for hepatitis B 
surface antigen. All histologic materials received on a given patient 
were circulated for interpretation. 

Each of the four pathologists initially read the coded biopsy/ 
autopsy materials blindly and independently, without any clinical 
information. Data for each case were recorded on a self-coding 
computer form in four sequential steps. First, 15 separate histologic 
features were sought (eg, acidophilic bodies, steatosis, bridging or 
piecemeal necrosis) and graded (absent, mild, moderate, severe). 
Second, a diagnosis was offered—acute hepatitis, acute hepatitis 
with transition to chronicity, chronic lobular hepatitis (CLH), 
chronic persistent hepatitis (CPH), chronic active hepatitis (CAH), 
and other forms (specified where possible). The criteria for classifi-
cation of the various forms of chronic hepatitis were those previously 
reported.12 The presence of cirrhosis was specifically indicated. 
Finally, the pathologist was asked to speculate about the etiology of 
any observed lesions (hepatitis A. hepatitis B, non-A/non-B, drug, 
alcohol, other, cannot specify). 

Subsequent to analysis of the coded data, all four pathologists met 
to review the cases together. At this meeting, all cases were 
classified, by consensus, with respect to the severity of the hepatitic 
component of the observed histologic lesion (trivial, mild to moder-
ate, severe) and the presence or absence of cirrhosis. All clinical and 
histologic data were merged for statistical analysis. Data were 
compared for autopsy cases and biopsy cases using cross-classifica-
tion methods and X2 tests. Similarly, X2 tests were used to compare 
groups with respect to exposure to concentrate and consensus 
diagnosis. 

RESULTS 

Demography. Of the patients entered into the study, 
80% were factor VIII deficient and 17% factor IX deficient. 
Three percent of all autopsy cases were unclassified. This 
older autopsy material, derived from well-known clinicians 
with a particular interest in hemophilia, antedated the time 
when specific factor VIII and IX assays were available. 
Using each institution's local classification based on factor 
level and clinical symptoms, 79% were classified as severe, 
15% mild, and 2% moderate. Collectively, the 115 patients 
who underwent biopsies and the 40 patients autopsied were 
comparable with respect to type and severity of hemophilia. 
Liver disease as a clinical complication of hemophiliac care 
was unrecognized during the period when most of the 
autopsy material was collected. In addition, availability of 
tests for hepatitis B markers followed that era. Hence, no 
analysis was attempted of the scanty laboratory data avail-
able on the autopsied patients. 

In the biopsy material, biochemical abormalities equal to 
or greater than twice the upper limit of normal were present 
in 47% of cases for SGOT, 57% for SGPT, and 9% for 
bilirubin. The percentage of cases with abnormal values for 
each test was substantially higher than previously reported.2
Twenty-four percent of the patients undergoing biopsies 
showed positive results for serum HB,Ag, in contrast to the 
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usually reported low incidence of 5% to 7% for all hemophil-
iacs.2 The higher incidence in our study may represent 
selection of patients for liver biopsy because of persistent 
antigenemia as part of the clinical picture. Splenomegaly, 
hepatomegaly, or both were found in 49% of the patients 
receiving biopsies. The median age was 28 years at biopsy 
and 26 years at autopsy. 

Treatment history. Seventeen percent of all patients in 
the study were never exposed to concentrate, 20% had a 
cumulative lifetime total of <100,000 units of concentrate, 
and 53% had been exposed cumulatively to > 100,000 units of 
concentrate prior to biopsy or autopsy. Exposure was 
unknown for 10% of the cases. In contrast to the total study 
population, only 5% of those who had liver biopsies had never 
received any concentrate, whereas 53% of the patients whose 
autopsy material was supplied had never received concen-
trate. This difference in the pattern of the replacement 
therapy between these two groups was statistically signifi-
cant (X2t = 47.5, P = .0001) and reflects the fact that the 
patients who underwent biopsies were current cases, whereas 
autopsy materials often reflected cases retrieved from older 
files. Available data were inadequate to examine differences 
in liver function or hepatitis B markers between biopsy and 
autopsy cases, again reflecting the paucity of modern test 
data submitted on the autopsied patients. 

Biopsy findings. Although there was good agreement 
among the four pathologists with respect to the histologic 
features they observed in each case, there was a surprising 
amount of disagreement on the final diagnosis. Thus, all four 
pathologists agreed on a specific pathologic entity in only 
55% of the cases, and at least three of four agreed in only 
76% of the cases. There was considerable disagreement in the 
classification of cases representing CPH and CAH. Accord-
ingly, at the consensus meeting, patients were further classi-
fied into those whose hepatitic lesions were trivial, mild to 
moderate, or severe; those with cirrhosis (which superseded 
any coexistent diagnosis); and those with other pathologic 
features. The spectrum of histopathologic diagnoses that fell 
into each of these consensus categories is indicated in 
Table 1. 

As shown in Table 2, 64% of all cases had trivial, mild, or 
moderate hepatitic lesions, and only 7% had severe lesions. 
Fifteen percent had cirrhosis and 14% had other lesions. 

Table 1. Hepatic Disease in Hemophiliacs 

Consensus Classification Histologic Diagnosis 

Chronic hepatitis 
Trivial Spotty liver cell injury 

Minimal inflammatory infiltrate 
Minimal nonspecific hepatitis 

Mild/moderate Chronic lobular hepatitis (CLH) 
Chronic persistent hepatitis (CPH) 
Chronic active hepatitis (CAH) 

Severe Chronic active hepatitis 
Cirrhosis 
Other conditions Acute viral hepatitis, dug-asso-

ciated lesions, fatty liver, alcoholic 
liver disease, cancer, terminal is-
chemia (autopsy cases) 

WITN3289049_0003 
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Table 2. Consensus Diagnosis by Group 

Chronic Hepatitic Lesion 

Biopsy 
of Patients 

1%) 

Autopsy 
of Patients 

1%) 

Total 
of Patients 

1%) 

Trivial, mild, and 
moderate 65 60 64 

Severe 9 2 7 
Cirrhosis 16 13 15 
Other 10 25 14 

Total (%) 100 100 100 
Total No. 115 40 155 

Within this classification the distribution of lesion types and 
severity was comparable for the autopsy and biopsy cases 
(X2, = 7.26, P = .06). Among patients ultimately classified as 
severe, there was virtual unanimity among the four patholo-
gists in classifying these cases as CAH in their initial review. 
The overall lower level of agreement in the initial review was 
seen to reflect principally subtle differences in the weight 
given by each pathologist to various histologic features in 
arriving at a specific diagnosis in the majority of cases with 
borderline disease. Such borderline cases are now known to 
be common in non-A, non-B hepatitis, 11.14 a condition in 
which the value of the conventional classification into CPH 
and CAH based on the presence or absence of piecemeal 
necrosis has recently been questioned.15 Because of the lack 
of agreement on the diagnosis of CAH in patients with mild 
to moderate hepatitic lesions, it is not possible to be more 
specific than the consensus diagnosis with respect to histo-
logic severity. A comprehensive review of the histologic 
features in this patient population will be reported else-
where. 

It was of interest that no etiologic speculation was possible 
in many cases. However, features considered suggestive of 
non-A, non-B hepatitis15 (Table 3) were frequently noted to 
predominate in some HB,Ag-positive patients in whom histo-
logic features of hepatitis B virus (HBV) infection (eg, 
ground glass hepatocytes) were lacking. This may suggest 
that the non-A, non-B agent(s), rather than HBV, caused the 
ongoing liver disease in such cases, despite the serologic 
evidence of HBV infection. 

For the total population, there was no association between 
the history of therapeutic products received and the histo-
logic severity of the liver disease (x2 9-1.9; P - .99). Because 
of their different treatment histories, a possible association 
between treatment history and severity of hepatic histologic 
lesions was examined separately in the biopsy and autopsy 
cases. As summarized in Table 4, only six biopsy cases had 
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Table 3. Histologic Features-Chronic Non-A, Non-B Hepatitis 

Lobular 
Focal liver cell damage (centrilobular prominence) 

Eosinophilic bodies/eosinophilic cytoplasm 
Cell swelling 
Microvesicular fat 

Variable degree of inflammatory infiltrate 
Often intense in sinusoids ("infectious mononucleosis' ) 
Prominent Kupffer cells and ceroid-containing macrophages 

Portal 
Lymphocytic/plasma cell infiltration 
Follicle formation ± germinal centers 

Changes in bile duct epithelium 
Periportal 

Mild piecemeal necrosis 

no exposure to concentrate. Of these, four (67%) had severe 
hepatitis or cirrhosis. By contrast, only five of 26 patients 
(19%) with exposure to <100,000 units of concentrate, and 
18 of 72 patients (25%) with exposure to >100,000 units of 
concentrate had severe chronic hepatitis or cirrhosis. Thus, 
from this selected group of patients on whom biopsies were 
performed for some indication of suspected liver disease, no 
apparent increase in severity of disease is seen with increased 
exposure (P = .6). Although no significant association was 
observed either among the 40 autopsied cases (P = .8), 21 of 
these had received no concentrate. Among the 15 autopsied 
patients known to have received concentrate, the incidence of 
severe chronic hepatitis or cirrhosis was 20%. Thus, the 
prevalence of severe liver disease is comparable for reported 
levels of any exposure to concentrate in both the biopsy and 
autopsy groups. 

The frequency of exposure to various levels of concentrate, 
consensus histologic diagnosis, and severity of hemophilia 
were examined within all age groups, and possible associa-
tions among these variables were explored (Table 5). Other 
than an increased proportion of mild hemophiliacs among 
patients beyond the age of 40, presumably reflecting reduced 
survival of severe cases, no association between age, severity 
of hemophilia, product exposure, and histologic severity was 
discernible, although the number of childhood cases <10 
years old was small. 

Sequential histologic examinations. The single patient 
on whom three biopsies were performed showed a pro-
gression from acute hepatitis, with evidence of transition to 
chronicity to mild chronic hepatitis (CPH) to severe chronic 
hepatitis (CA H) over a three-year period. Of the II patients 
examined twice, five were unchanged-three with mild 

Table 4. Consensus Diagnosis for Patients Who Underwent Biopsies, by Exposure to Concentrate 

Exposure to Concentrate 

No Exposure <100,000 U a 100,000 U Not Enough Data Total 

Consensus Diagnosis No. % No. % No. % No. % No. % 

Trival, mild to moderate 2 33.3 18 69.2 47 65.3 8 72.7 75 65.2 
Severe 1 16.7 2 7.7 6 8.3 1 9.1 10 8.7 
Cirrhosis 3 50.0 3 11.5 12 16.7 1 9.1 19 16.5 
Other lesions 0 - 3 11.5 7 9.7 1 9.1 11 9.6 

Total 6 100.0 26 100.0 72 100.0 11 100.0 115 110.0 
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Table 5. Frequency of Exposure to Concentrate. Consensus Histologic Diagnosis, 
and Level (Severity) of Hemophilia Within Age Groups 

ALEDORT ET AL 

Age Group 

< 10 yr 1O-195t 20-29 yr 30-39 yr a40 yr Total 

No. % No. % No. % No. % No. % No. % 

Exposure to con-
centrate 

None 1 10.0 0 - 1 2.6 1 5.0 3 12.5 6 5.2 
<100,000 5 50.0 5 22.7 6 15.4 3 15.0 7 29.2 26 22.6 
a100,000 4 40.0 15 68.2 27 69.2 15 75.0 11 45.8 72 62.6 
Not enough data 0 - 2 9.1 5 12.8 1 5.0 3 12.5 11 9.6 

Consensus diag-
nosis 

Trivial, mild to 
moderate 5 50.0 17 77.3 27 69.2 12 60.0 14 58.3 75 65.2 

Severe 1 10.0 1 4.5 4 10.3 2 10.0 2 8.3 10 8.7 

Cirrhosis 3 30.0 2 9.1 5 12.8 4 20.0 5 20.8 19 16.5 
Other lesions 1 10.0 2 9.1 3 7.7 2 10.0 3 12.5 11 9.6 

Level (severity) 
<1%  Isevere) 9 90.0 18 81.8 34 87.2 18 90.0 14 58.3 93 80.9 

1-<3% (mod-
erate) 1 10.0 1 4.6 0 - 0 - 0 - 2 1.7 

<3% (mild) 0 - 3 13.6 3 7.7 1 5.0 10 41.7 17 14.8 
Unknown 0 - 0 - 2 5.1 1 5.0 0 0 3 2.6 

Total 10 100.0 22 100.0 39 100.0 20 100.0 24 100.0 115 100.0 

CPH, one with severe CA H, and one with cirrhosis-and one 
each showed evolution from acute hepatitis to acute hepatitis 
with evidence of chronicity, from the latter diagnosis to mild 
CAH, and from mild chronic hepatitis (borderline CPH/ 
CAH) to cirrhosis. By contrast, in two patients, initial 
biopsies showing mild to moderate CAH improved to milder 
hepatitic lesions (CPH). In the final patient, mild CPH 
improved to a trivial lesion showing only minimal spotty 
necrosis. As in the total population (see below), changes in 
the results of hepatic biochemical tests did not predict 
alterations in hepatic history. 

Biopsy Sequelae. Study participants reported that 
12.5% of the biopsy procedures led to a prolongation of the 
planned hospitalization or to an appreciable increase in 
coagulation factor replacement beyond what had been 
planned for the biopsy in order to control hemorrhage. No 
deaths occurred as a result of the 126 biopsy procedures on 
115 patients reported to the AHHSG. 

Biochemical and serologic studies. Seventy-eight per-
cent of the biopsy cases considered to have cirrhosis and 70% 
of the cases with severe hepatitic lesions had SGOT activities 
at least two times normal compared with 37% of those with 
trivial and mild lesions and 45% of those with other lesions 

(X23 = 11.8, P = .008). Similarly, the proportion of cases with 
abnormal SGPT activities (at least two times normal) 
appears higher in those cases with severe lesions (89%) and 
cirrhosis (68%) compared to those with trivial and other 
lesions (51% to 60%; X23 = 6.0, P = .11). Only 13% of trivial 
cases were HB,Ag positive, compared with 27% of other 
lesions, 40% of severe lesions, and 61% of cirrhosis (X23 = 

19.7, P = .0002). Although there are statistically significant 
differences in hepatic test abnormalities or the presence of 
H B,Ag between the different histologic groups, blood testing 

in the individual patient did not, however, reliably predict 
either the type or severity of the hepatic histologic lesions. 

DISCUSSION 

This study reports the largest series of hepatic histologic 
materials in hemophiliacs assembled for review. It would 
have been preferable to examine a more homogeneous popu-
lation, followed with current and standardized diagnostic 
modalities, treated prospectively according to well-defined 
protocols, and biopsied only under predetermined criteria. 
Nevertheless, the risks of performing additional biopsies 
prospectively appeared sufficiently formidable to encourage 
this retrospective analysis of available materials. 

Accordingly, the goals of this review were (1) to define the 
spectrum of liver disease in hemophiliacs, (2) to examine the 
relationship between the severity of histologically docu-
mented disease and treatment history, and (3) to estimate 
the risk-benefit ratio for liver biopsy in this population. 

Results of our histologic evaluation reveal that the inci-
dence of cirrhosis in our large series is 15%, less than 
previously reported.'-' In the noncirrhotic biopsy specimens, 
the incidence of severe necro-inflammatory disease, mainly 
CAH, was also lower than previously described.'-' Most 
slides showed CPH, CLH, or mild borderline CAH. Many 
cases with serologic markers for hepatitis B lacked the 
histologic features of B hepatitis (eg, ground glass cells)16
and showed features of non-A, non-B hepatitis.'3-15,17.18 The 
lack of agreement on diagnosis reflects a high proportion of 
cases with mild to moderate disease, with features suggestive 
of both CPH and mild CAH, as well as of a non-A, non-b 
etiology. These cases differ histologically from the more 
florid types of chronic hepatitis observed in autoimmunc 
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HBV-associated chronic liver disease, and it was from stud-
ies of the latter that the current diagnostic criteria for CPU 
and CAH largely evolved.12"6 Studies of histologic materials 
from patients with presumptive non-A, non-B disease, 
including the present biopsies and autopsies, have led hepato-
pathologists to recognize the need for new descriptive and 
diagnostic criteria,13•'5 but no generally accepted schema is 
currently available. The consensus classification developed 
during this study is at best an interim measure with respect to 
precise histologic classification, but appears suitable for 
addressing the more clinically oriented goals of the present 
study. 

The lack of severity of the histopathologic fi ndings in the 
current materials may not be entirely reassuring. Some 
recent evidence suggests insidious progression of non-A, 
non-B hepatitis to cirrhosis," although other studies suggest 
the possibility of reversion toward normal hepatic architec-
ture.20 Both progression and reversion, as well as a static 
picture, were observed in patients examined repeatedly in the 
present study. As in previous reports, hepatic biochemical 
and serologic tests did not predict the histologic lesions. 

There was no association in this study between the treat-
ment regimen and histologic severity. Specifically, there was 
no evidence of more severe liver disease in patients receiving 
concentrates prepared from large pools of donor plasma. 
Thus, at this time there appears to be no indication to alter 
current therapy patterns because of concern over plasma 
product-related liver disease. Whether pooled plasma-
derived products may present a greater risk for the acquisi-
tion of acquired immune deficiency syndrome (AIDS) by 
hemophiliacs21 was not addressed in this study. 

These data are of particular interest, as it is now clear that 
the use of large amounts of cryoprecipitate and concentrate 
leads to identical patterns of hepatitis B markers in recipients 
as well as produces similar patterns of biochemical abnor-
malities.2 This was not originally predicted since patients 
receiving cryoprecipitate or plasma are exposed to far fewer 
donors compared to those receiving concentrate. For exam-
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pie, the average factor V ill-deficient patient receives 40,000 
units of factor per year." The maximum annual exposure to 
donors is 400 when plasma and/or cryoprecipitate are used, 
whereas a single vial of 1,000 units of factor VIII concentrate 
is derived from a pool of between 2,500 and 22,500 donors. 
These findings may be of particular importance when 
attempting to make rational treatment decisions for hemo-
philiacs at a time when serologic screening tests for type Ill 
human T cell leukemia virus—the presumptive cause of 
AIDS—are not widely available, nor their efficacy estab-
lished. 

The risks of liver biopsy in hemophiliacs are not insignifi-
cant. Despite the experience of the participating centers with 
both liver biopsy and hemophilia, one of every eight proce-
dures (12.5%) reported to the present study was complicated 
by prolonged hospitalization and/or requirements for appre-
ciably increased factor use because of hemorrhage. Beyond 
this high morbidity rate, we are aware of two deaths from 
uncontrollable bleeding following liver biopsy at two centers, 
in New York and London, which did not contribute histo-
logic materials to the study. Hence, based on our estimate of 
approximately 200 liver biopsies in hemophiliacs worldwide 
at the time of our review, the fatality rate from the procedure 
may approximate 1%, compared to <0.01 % in nonhemophil-
iacs 22 This is of great concern. As the vast majority of biopsy 
specimens showed histologically unimpressive lesions, and as 
there is in any case no currently effective therapy for CAH,21
the information obtained by liver biopsy in this patient 
population only occasionally justifies the increased risk of 
this procedure. 
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