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Abstract

AIM: To elucidate the frequency and characteristics of
pancreatic disorders in the course of chronic viral hepatitis.

METHODS: We prospectively assessed the serum
pancreatic enzyme levels and imaging findings in patients
with chronic viral hepatitis and healthy control subjects.

RESULTS: Serum amylase (t-Amy), salivary amylase
(s-Amy), pancreatic amylase (p-Amy) and serum lipase
levels were higher in hepatitis patients in comparison to
control subjects. However, in asymptomatic viral carriers,
only the serum t-Amy levels were higher than those of
the controls. The levels of each enzyme rose with the
progression of liver disease in patients with hepatitis B or
C; whereas the levels of each enzyme within the same
clinical stage of the disease did not differ between patients
diagnosed with either hepatitis B or hepatitis C virus.
Imaging findings demonstrated chronic pancreatitis in only
1 out of 202 patients (0.5%).

CONCLUSION: Our data suggest that serum levels
of pancreatic enzymes increase with the progression of
liver disease in patients diagnosed with viral hepatitis.
Pancreatic disease, asymptomatic in most cases, may
represent an extrahepatic manifestation of chronic viral
hepatitis.
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INTRODUCTION

Anatomically, the pancreas and the liver are in close
proximity; many of the blood vessels and ducts associated
with these organs anatomies with each other. Also, pancreatic
diseases which effect bile flow may result in concomitant
liver damage. However, whether or not diseases affect
pancreatic functions has not been clearly resolved. A number
of studies reported that patients diagnosed with acute or
fulminant hepatitis also suffer from acute pancreatitis[1-14].
Hepatitis A[3-6,8,9,13,14], hepatitis B[7], hepatitis C[11] and hepatitis
E[9,10,12] have been reported to cause acute pancreatitis in
patients with acute viral hepatitis. Furthermore, a case with
acute exacerbation of chronic hepatitis (CH) B complicated
by acute pancreatitis was reported[15], which suggests that
pancreatitis may be an extrahepatic manifestation of CH.

It was reported that exocrine pancreatic function is
damaged in chronic liver disease (CLD)[16]. This report has
shown that pancreatic amylase output increases in the
patients with nonalcoholic, non-cirrhotic CLD, which
suggests that pancreatic enzymes may elevate in chronic
non-cirrhotic viral diseases. On the contrary, a study from
Italy has shown that elevation of pancreatic enzymes is
observed only in cirrhotic patients[17]. Therefore, whether
or not the pancreas is damaged in patients with CLD is not
elucidated.

The aim of  this study was to determine whether or not
the pancreas is damaged in patients with chronic viral
hepatitis.

MATERIALS AND METHODS

Materials
Patients seen in the outpatient clinic of our hospital between
April 2002 and March 2003 were included in the study.
The patient pool, defined as the CLD group, included 202
subjects, 111 males and 91 females, with a mean age of
51.9±14.9 years. CLD group consisted of asymptomatic
carriers (AsC), patients with CH and those with liver cirrhosis
(LC). AsC was defined by normal serum ALT levels
measured repeatedly over a period of more than 1 year.
CH and LC were diagnosed by liver biopsy and/or imaging
studies. Patients with a history of alcohol intake exceeding
75 g/d were excluded from the study.

Eighty patients were positive for HBsAg, but negative
for anti-HCV and were defined as the B-CLD group, which



consisted of 34 AsC, 38 diagnosed with CH and 8 diagnosed
with LC. The remaining 122 patients were negative for
HBsAg, but positive for anti-HCV and were defined as the
C-CLD group, which consisted of 14 AsC, 68 diagnosed
with CH and 40 diagnosed with LC (Table 1). Three hundred
and fifty-five healthy employees of St. Marianna University
who underwent annual health checks constituted the control
group.

Table 1  Number of studied patients

         HBsAg positive       Anti-HCV positive            Total

AsC 34 (28)                     14 (12)           48 (40)

CH 38 (35)  68 (49)        106 (84)

LC   8 (5)  40 (7)           48 (12)

Total 80 (68)                  122 (68)        202 (136)

Number of patients with the age between 30 and 60 years.

Methods
The levels of serum amylase (t-Amy) and lipase were
determined using enzymatic assay (Pureauto sAmy-G2,
Daiichi Pure Chemicals Co., Tokyo, Japan). The levels of
pancreatic (p-Amy) and salivary amylase (s-Amy) were
determined by isoenzyme pattern determined by cellulose
acetate membrane electrophoresis method and total amylase
levels. Fisher’s exact test, the unpaired t-test and Spearman’s
rank correlation test were used for statistical analysis; P
values less than 0.05 were considered significant.

All of the patients in the CLD group underwent abdominal
ultrasonography and/or computed tomography within 3 mo
of  their blood chemistries. Informed consent was obtained
from each patient and healthy volunteer enrolled in the
study. The study protocol conforms to the ethical guidelines
of the 1975 Declaration of Helsinki, as well as those
implemented in our institutions.

RESULTS

Pancreatic enzymes in patients with chronic liver disease
The mean age of the patient group was higher than that in
the control group. Therefore, 79 male and 59 female patients
between 30 and 60 years of age (mean age 44±8.8 years)
were selected and compared with age and sex-matched
control cohorts.

The levels of t-Amy, s-Amy, p-Amy and lipase in the
patient group were 20%, 18%, 25%, and 32% higher than
those in their respective control cohorts (Figure 1). Table 2
demonstrates the frequency of  abnormal elevation in the
patient and control groups. Macroamylase was not detected
in any patient.

Subsequently, we compared the enzyme levels in each
stage of chronic viral hepatitis with those in healthy control
subjects. Figure 2 shows the results from patients diagnosed
with chronic HBV infection. The asymptomatic HBV
carriers exhibited higher p-Amy and lipase levels than did
their respective control cohorts. Furthermore, patients
diagnosed with CH and LC exhibited higher levels of both
t-Amy and s-Amy, in addition to p-Amy and lipase. Figure 3

shows the levels of pancreatic enzyme obtained from
patients diagnosed with chronic HCV infection. In contrast
to HBV patients, the levels of all four enzymes were not
significantly different between the asymptomatic HCV
carriers and the control subjects. The patients with CH and
cirrhosis exhibited higher levels of these four enzymes than
did their controls as seen in the patients diagnosed with
chronic HBV.

Figures 4 and 5 illustrate the distribution of enzyme
levels at each clinical stage of CH. The levels of t-Amy,
s-Amy, p-Amy and lipase increased concomitantly with the
progression of liver disease in patients with HBV and HCV
infection.

Figure 1  Levels of serum or tissue enzymes in patients with CLD compared
to those measured in age and sex-matched control subjects. bP<0.01 vs controls.

Figure 2  Levels of serum or t issue enzymes at each clinical stage of CH
B. aP<0.05 vs controls.

Figure 3  Levels of serum or tissue enzymes at several stages of CH C. aP<0.05
vs controls.
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Table 2  Frequency of hyperamylasemia and hyperlipasemia

Enzymes                   CLD (total)      CLD (30–60 yr old)       Controls
(n = 202, %)              (n = 136, %)    (n = 355, %)

t-Amy   27 (13.4)                  12 (8.8)b          7 (2.0)

s-Amy     8 (4.0)                    6 (4.4)       18 (5.1)

p-Amy     9 (4.5)                    7 (5.1)          7 (2.0)

Lipase   13 (6.4)                    6 (4.4)a          3 (0.8)

Statistical significance in comparison with differences between patients with

CLD (30–60 years old) and age, sex-matched controls: aP<0.05, bP<0.01 vs

controls. CLD: chronic liver disease.

Pancreatic enzyme levels in HBV and HCV carriers
The enzyme levels at several stages of CH were compared
between HBV and HCV carriers. Figure 6 clearly demonstrates
that the enzyme levels are not significantly different between
the HBV and HCV carriers.

Pancreatic disease in patients with chronic liver disease
Only 1 of the 202 patients (0.5%) diagnosed with CLD
and who underwent imaging for pancreatic disease exhibited

Figure 4  Distribution of serum enzyme levels at several stages of CH B. Box
plots are given with horizontal lines for the medians, upper and lower edges
indicating the 25th and 75th percentiles, respectively, and bars represent the

extremes without including outliers. _ indicates outliers and ● indicates
extremities. P values indicate the correlation between the enzyme levels and
the progression of liver disease (A-D). aP<0.05, bP<0.01 vs others.

Figure 5  Distribution of serum enzyme levels in several stages of CH C. Box
plots are given with horizontal lines for the medians, upper and lower edges
indicating the 25th and 75th percentiles, respectively, and bars represent the

extremes without including outliers. _ indicates outliers and ● indicates
extremities. P values indicate the correlation between the enzyme levels and
the progression of liver disease (A-D). aP<0.05, bP<0.01 vs others.
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demonstrable pancreatic disease. This patient suffered from
LC caused by HCV and he had no history of alcohol abuse
or biliary disease. His pancreatic enzyme levels were as
follows: t-Amy, 223 IU/L; s-Amy, 105 IU/L; p-Amy,
118 IU/L; and lipase, 26 IU/L. The levels of CEA, CA19-9
and DUPAN-2 were as follows: 2.1 ng/mL, 48 U/mL, and
66 U/mL, respectively. An abdominal ultrasonography
disclosed dilation in the main pancreatic duct; whereas
magnetic resonance cholangiopancreatography revealed an
irregularity in the pancreatic ducts. The patient was diagnosed
as having chronic pancreatitis.

DISCUSSION

Patients diagnosed with CLD, particularly those with HCV
infection, often present with extrahepatic diseases, such as
mixed cryoglobulinemia[18-22], glomerulonephritis[23-25],
porphyria cutanea tarda[26,27] and oral lichen planus[28-31].
However, there is little information pertaining to associated
pancreatic complications. The present study revealed that
pancreatic enzymes are elevated in some patients with CLD.

The frequency of elevated serum levels of t-Amy in
patients with chronic viral hepatitis is not well known. Tsianos
et al[32], reported that hyperamylasemia was found in 6 of
30 (20%) patients with CH. Pezzilli et al[17], showed that 27
of 78 (35%) patients with chronic viral liver diseases were
complicated by hyperamylasemia. Our present study has
shown that 27 of 202 (13.4%) patients with CLD are
complicated by hyperamylasemia. One reason for the
discrepancy among studies is the background liver disease.
Tsianos’s and Pezzilli’s paper did not include asymptomatic
patients. After excluding asymptomatic patients, the
frequency of hyperamylasemia in our present study is
16.9%, which is comparable to Tsianos’ results.

The tissue source of the elevated serum t-Amy is not
conclusive. Skrha et al[33], suggested that elevated amylase
in chronic active hepatitis may be originated from salivary
gland. Tsianos et al[32], reported that the origin of  elevated
amylase was pancreas. Pezzilli et al[17], reported that elevated
amylase originated from pancreas in patients with cirrhotic
changes. Our results have clearly shown that elevated amylase
among patients with CLD originated from both pancreas
and extrapancreatic organs (mainly salivary gland).
Furthermore, elevated amylase in HBV AsC originated from
pancreas, which is discussed below.

Contrary to serum t-Amy levels, there has been only

two reports that measured lipase levels in patients with CLD.
Pezzilli et al[17], reported that 21% of CLD patients exhibited
elevated levels of  serum lipase. Yoffe et al[34], reported that
25% of patients with CH C exhibited elevated levels of
serum lipase; whereas our data demonstrate a 6.4%
frequency of hyperlipasemia. This discrepancy may partly
result from the background of the patients. As stated above,
our study includes asymptomatic patients. After excluding
asymptomatic patients, the frequency of hyperlipasemia in
our study was 7.8%. Another reason for the discrepancy
may be differences inherent in the quantitative methods,
e.g., Pezzilli et al, and Yoffe et al, used a comparative turbidity
assay which measures not only pancreatic lipase, but also
hepatic lipase, lipoprotein lipase, as well as elastase. Our
enzymatic assay, however, is specific for pancreatic lipase.
Therefore, we suggest that our data correctly reflect the
frequency of hyperlipasemia in CLD patients.

The levels of p-Amy and lipase were higher in patients
diagnosed with CLD-B at all stages of liver disease in
comparison to those measured in the healthy control subjects
suggesting that HBV infection affects pancreatic enzyme
secretion. Several studies have reported the detection of
HBV DNA in the pancreas of patients diagnosed with
hepatitis B[35-37]. Nevertheless, these studies did not
demonstrate that the infectivity of HBV into pancreas.
Additional studies are necessary to demonstrate whether or
not HBV infects the pancreas and, thus, affecting the
pancreatic enzyme secretion.

In patients diagnosed with CLD-C, the levels of
pancreatic enzymes in individuals with either CH or LC
were higher in comparison to healthy control subjects.
However, in AsC patients, the enzyme levels were comparable
to those of  the controls, suggesting that pancreatic enzyme
secretion does not change in AsC. Yan et al, have shown by
in situ hybridization and immunohistochemistry that HCV
infects pancreas acinar cells and pancreatic duct epithelial
cells. Furthermore, Yoffe et al, have recently shown that
hyperlipasemia in patients with CH C improved during
antiviral therapy, showing that hyperlipasemia in patients
with chronic active HCV infection may be caused by direct
effect of  HCV[34]. These results suggest that HCV may infect
pancreas. However, whether pancreatic enzymes’ elevation
is caused by pancreatic HCV infection itself is uncertain.
Our results, showing that frequency of elevated pancreatic
enzymes increased with the progression of liver disease,

Figure 6  Comparison of serum and tissue enzyme levels between HBV and HCV carriers (A-C).
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suggest that the elevation in enzyme levels in patients with
CLD may result from a delay in their hepatic metabolism[17,38].

Interestingly, the levels of s-Amy in patients diagnosed
with CLD-C were significantly higher at all stages of CLD
than those measured in control subjects. In contrast, the s-Amy
levels in patients with CLD-B were higher than control levels
only in patients diagnosed with CH and LC. The difference
between CLD-C and CLD-B may be due to HCV infection
of the salivary glands[39,40]. The fact that sialadenitis
complicates CH C substantiates this hypothesis[41-44].

Imaging studies disclosed pancreatic disease in only 1
of 202 patients diagnosed with CLD in the present study.
However, these data neither confirm nor deny that the
frequency of pancreatic involvement in chronic viral
hepatitis is low. Several studies have shown that pancreatic
exocrine function is impaired in some patients with non-
alcoholic CLD[16,45]. Furthermore, pancreatic fibrosis may
be a contributing factor in patients with non-alcoholic LC[46].
These data suggest that a mild disturbance of  pancreatic
function may be a consequence of chronic viral hepatitis,
despite the fact that imaging studies do not demonstrate
significant changes. Subsequent studies on pancreatic
exocrine function and histological observations focused on
chronic viral liver diseases are required to confirm or deny
this hypothesis.

In conclusion, pancreatic enzymes are elevated in a
substantial percentage of patients diagnosed with chronic
viral hepatitis. The elevation of pancreatic enzymes may
reflect an extrahepatic manifestation of chronic viral
hepatitis.
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