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CASE REPORT

Cytomegalovirus-Associated Severe Fatal Necrotizing Pancreatitis in
a Patient with Interstitial Pneumonitis Treated with Steroids.
An Autopsy Case
Tadashi Terada
Department of Pathology, Shizuoka City Shimizu Hospital. Shizuoka, Japan
ABSTRACT
Context An autopsy case of cytomegalovirus (CMV) associated with fatal severe pancreatitis is reported. Case report A 76-year-old
man presented with high fever and was admitted to our hospital for evaluation. Imaging modalities, including chest X-ray, CT and
MRI, revealed interstitial pneumonia. Blood laboratory tests showed positive anti-nuclear antigen (x80), but collagen diseases were
not identified. The patient was treated with steroids (prednisolone 30 mg/day). Two months later, the patient developed acute
abdominal pain. Serum laboratory tests revealed an elevated amylase level (1,296 IU/L), and CT demonstrated acute pancreatitis.
The patient died of multiple organ failure from the acute pancreatitis three days after the onset of the acute pancreatitis. An autopsy
revealed severe necrotizing acute pancreatitis. Numerous large inclusions of CMV were found in the acinar and ductal cells of the
pancreas. Numerous CMV inclusions were also seen in the degenerated and necrotic pancreatic acinar cells. CMV-infected cells
were immunohistochemically positive for CMV antigen, CMV early antigen and CMV late antigen, indicating active replication and
regression of CMV. Conclusion The findings strongly suggest that severe CMV infection can occur after steroid administration, and
that CMV infection can be the cause of severe fatal acute necrotizing pancreatitis.

INTRODUCTION
Acute pancreatitis occurs in patients with gallstones or
in alcoholics. It may be associated with other
conditions, including hyperlipidemia, pancreaticobiliary maljunction and drug therapy. Acute pancreatitis
also occurs in infections of microorganisms including
viruses, bacteria, fungi and parasites [1]. It may also be
idiopathic. A severe form of acute pancreatitis may lead
to death from multiple organ failure.
Cytomegalovirus (CMV) is a common DNA virus.
CMV usually infects immunocompromised patients,
such as those with acquired immunodeficiency
syndrome (AIDS). However, it can cause infection in
people without immunosuppression.
CMV-associated acute pancreatitis is well recognized.
It usually occurs in immunocompromised patients
including those with AIDS [2], autoimmune diseases
[3], organ transplantation [4, 5, 6, 7] and steroid
administration. It can also occur in immunocompetent
people [8, 9, 10].
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The author herein reports a case of fatal severe acute
pancreatitis associated with CMV in a patient
undergoing steroid administration for interstitial
pneumonia. This combination has not yet been reported
in the literature.
CASE REPORT
A 76-year-old man presented with high fever and was
admitted to our hospital for evaluation. He did not have
a history of alcohol consumption. Imaging modalities,
including chest X-ray, CT and MR, revealed interstitial
pneumonia. Blood laboratory tests showed positive
anti-nuclear antigen (x80), but apparent autoimmune
diseases were not identified. The patient was treated

Figure 1. Gross features of the pancreas. The pancreas shows severe
necrotizing pancreatitis.
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An autopsy revealed severe necrotizing acute
pancreatitis (Figure 1). The lungs showed interstitial
pneumonia. An aortic aneurysm was present.
Histologically, the pancreas showed broad necrosis and
the infiltration of neutrophils and lymphocytes (Figure
2). Severe fat necrosis was also recognized. Numerous
large inclusions of CMV were found in the acinar and
ductal cells of the pancreas (Figure 3). Degenerated
and necrotic acinar cells also contained numerous
CMV inclusions (Figure 4). The islets of Langerhans
were free of CMV inclusions.

Figure 2. Histology of the acute necrotizing pancreatitis. Broad
necrosis and acinar degeneration are seen together with neutrophilic
and lymphocytic infiltrations (Bar=200 µm; H&E, x40).

with steroids (prednisolone 30 mg/day). Two months
later, the patient developed acute abdominal pain.
Serum laboratory tests revealed an elevated amylase
level (1,296 IU/L; reference range: 33-120 IU/L), and
CT demonstrated acute pancreatitis. The patient died of
multiple organ failure from acute pancreatitis, three
days after the onset of the abdominal pain.

Figure 3. Cytomegalic inclusions. a. The acinar cells and ductal cells
contain numerous cytomegalic inclusion bodies (Bar=100µm; H&E,
x200). b. The cells with cytomegalic inclusions are positive for
immunoreactive cytomegalovirus (Bar=100µm; immunostaining,
x200).

Figure 4. Cytomegalovirus in degenerated and necrotic cells. a.
Numerous cytomegalic inclusions are recognized in the degenerated
acinar cells (Bar=100µm; H&E, x200). b. The degenerated acinar
cells contain numerous immunoreactive cytomegalovirus inclusions
(Bar=100µm; immunostaining, x200). c. The necrotic acinar cells are
positive for cytomegalic inclusions (Bar=100µm; H&E, x200).
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An immunohistochemical study for CMV-related
antigens was carried out with the use of DAKO
EnVision® (Dako Co., Glostrup, Denmark) method, as
previously described [11, 12]. The antibodies were as
follows: anti-CMV (CMV pp65, 2 and 6), anti-CMV
early antigen (QB1/42), and anti-CMV late antigen
(QB1/01) (all antibodies from Novocastra, New Castle
upon Type, United Kingdom). The CMV antigen, CMV
early antigen and CMV late antigen were
immunohistochemically positive in the CMV-infected
epithelial cells, indicating active replication and
regression of the CMV.
The lungs showed interstitial pneumonia, and a very
small number of CMV inclusions were recognized in
the alveolar pneumocytes (Figure 5).
Other pathologic findings were pulmonary edema, mild
cardiac hypertrophy, liver congestion, kidney
congestion, prostatic hyperplasia and atherosclerosis.
No gallstones were noted. The cause of death was
multiple organ failure from the acute pancreatitis.
DISCUSSION
No cases of the association between CMV-associated
acute pancreatitis and interstitial pneumonitis have
been reported in the literature, to the best of the
author’s knowledge. There are few case reports of
CMV and interstitial pneumonia in immunocompetent
people in the literature [13, 14]. In contrast, there are
some case reports of CMV and interstitial pneumonia
in immunocompromised people [15, 16]. CMV,
causing interstitial pneumonia, is usually seen in
immunosuppressed individuals, for the most part after
transplant. As is well known, steroids can reduce
immune responses. In the present case, steroids were
used to treat the interstitial pneumonia.
Therefore, there are two hypotheses on the CMV
infection in the present case. The first hypothesis is that
the interstitial pneumonia of the present case was
caused by CMV. After the administration of steroids,
the CMV spread to the pancreas which caused severe
fatal pancreatitis. The second hypothesis is that the
interstitial pneumonia was idiopathic. After the steroid

administration for this lung disease, CMV infected the
pancreas thus leading to the severe acute pancreatitis.
In the present case, CMV inclusions were numerous in
the pancreas, and only scattered in the lungs. From
these findings, the author favors the second hypothesis.
The rarity of CMV inclusions in the lungs favors the
second hypothesis. However, it is unclear whether
CMV infection in the present case is opportunistic
infection in an immunocompromised person or an
ordinary infection in an immunocompetent person.
The cause of the present acute pancreatitis is only
speculative. In the present case, the patient did not have
gallstones and was not an alcoholic. Other causes of
acute pancreatitis were absent. Therefore, the author
believes that the acute necrotizing pancreatitis in the
present case was caused by CMV. The presence of
CMV inclusions in degenerated and necrotic acinar
cells was in favor of this. In addition, positive CMV
early and late antigens, markers of active viral
replication and regression, are in favor of the
etiological role of CMV in the acute pancreatitis in the
present study. Previous case reports [2, 3, 4, 5, 6, 7, 8]
also have suggested the etiological role of CMV in
CMV-associated pancreatitis. In the present case, it is
very likely that the CMV infection occurred due to
steroid-induced immunosuppression.
The author hypothesizes the following scenario in this
patient. The patient had idiopathic interstitial
pneumonitis and received steroids. The steroids led to a
subclinical immunosuppressed state. This caused
severe CMV infection in the pancreas. The severe
infection of CMV in the pancreas gave rise to fatal
necrotizing pancreatitis due to the cytotoxic effects of
the numerous CMV inclusions. The presence of CMV
in degenerated and necrotic cells and the
immunoreactivity for CMV early and late antigens
strongly support this hypothesis.
In any case, the present findings suggest that CMV
infection can occur after steroid administration, and
that the CMV infection can be the cause of severe fatal
acute necrotizing pancreatitis. In the present case, it is
very likely that the CMV infection occurred due to
steroid-induced immunosuppression.
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