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Case report

Cytomegalovirus pancreatitis in an immunocompetent patient
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A B S T R A C T

Cytomegalovirus (CMV) is a double-stranded DNA virus, which infects a large portion of the adult
population. In immunocompetent patients, it typically is asymptomatic or manifests as mild and self-
limiting flu-like illness symptoms, whereas in immunocompromised patients, CMV can cause significant
disease. Herein we report an unusual case of CMV pancreatitis in an immunocompetent 75-year-old
female. Patient developed severe significant pancreatic necrosis that failed non-operative management,
and ultimately underwent pancreatic necrosectomy. Later on, she developed three spontaneous gastric
perforations. The first two perforations were managed operatively, but after the third perforation family
decided not to undergo another operation. The CMV pancreatitis diagnosis was based on pancreatic
histopathology and confirms by a prompt response to ganciclovir. Patient was promptly started on
intravenous (IV) ganciclovir which resulted in clinical recovery and she remained asymptomatic more
than one-year post op. This is a rare case of CMV pancreatitis with gastric perforations in an
immunocompetent patient. High degree of suspicion and appropriate treatment are important for such
clinical scenarios.
© 2020 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Cytomegalovirus or human herpes virus (HHV-5) belongs to
Herpesviridae family and forms characteristic intra-nuclear inclu-
sion bodies. Initially, German scientists noticed these inclusion
bodies in 1881 and later, Weller, Smith and Rowe independently
isolated and grew CMV from man and mice in 1956�57 [1]. CMV
infection in immunocompetent subjects is usually asymptomatic
and viral shedding can happen in saliva, breast milk, uterine,
cervical secretions and semen [1]. According to The National
Health and Nutrition Examination Surveys (NHANES) in the period
of 1988–2004, CMV seroprevalence in United States ranged from
32 %–90 %. CMV seropositivity was independently associated with
older age, female sex, foreign birthplace, low socioeconomic status,
Abbreviations: CMV, cytomegalovirus; CKD, chronic kidney disease; BMI, body
mass Index; CT, computed tomography; OR, operating room; ICU, intensive care
unit; POD, post-operative day; PCR, polymerase chain reaction; EGD, esophagogas-
troduodenoscopy; AST, aspartate transferase; ALT, alanine transferase; EBV, Epstein
Barr virus; DIC, disseminated intravascular coagulation; GI, gastrointestinal.
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high household crowding and low education level [2]. CMV
infection in immunocompetent hosts is usually a benign, self-
limiting, viral-like syndrome that may manifest as a mononucleo-
sis like illness [3]. On the contrary, CMV can cause significant
morbidity and mortality in immunocompromised patients, espe-
cially HIV patients, organ transplant recipients, and newborns
[2,3].

Case presentation

The patient was a 75-year-old female with past medical history
significant for hypertension, diabetes mellitus type II, chronic
kidney disease (CKD stage II), obesity (BMI 38.4 kg/m2) and
hyperlipidemia who was transferred from an outside facility with a
diagnosis of gallstone pancreatitis. She had experienced right
upper quadrant abdominal pain for almost two weeks associated
with nausea, and vomiting. On admission, she was afebrile with
stable vital signs; however, her abdominal exam was notable for
epigastric tenderness. The patient’s laboratory work was
significant for white blood cell count of 22,200/mL, serum lipase
of 804 U/L and amylase level of 484 U/L. Computed tomography
(CT) of the abdomen at the time of admission showed a small
gallstone in gallbladder without any signs of cholecystitis, or intra
nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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or extrahepatic biliary ductal dilatation, as well as greater than 75
% necrosis of pancreas with surrounding inflammatory changes as
well as non-occlusive splenic vein thrombosis (Fig. 1).

Patient’s lipid profile was within normal limits while on lipid
lowering therapy and her calcium level was in normal range. She
drank alcohol occasionally and was not taking any medications
with side effect of pancreatitis. The CT scan did not show any
anatomic anomaly and patient also denied any recent gastrointes-
tinal procedure.

Patient was treated with intravenous fluid, IV antibacterials,
analgesics and bowel rest. Her serum lipase and amylase level
started improving; however, she continued to experience persis-
tent leukocytosis with inability to tolerate oral intake and
progressed to hypoxemic respiratory failure requiring intubation
and mechanical ventilation. Due to lack of clinical improvement
and persistent leukocytosis, a repeat CT scan abdomen/pelvis with
contrast was performed and showed a large collection (13 � 19 �
23 cm) with no active bleeding or signs of infection. Patient was
taken to the operating room (OR) for pancreatic necrosectomy,
abdominal washout and wide drainage. Postoperatively, she was
transferred to the surgical intensive care unit for vasopressor
requirements and ventilator support. On post-operative day (POD)
10, a repeat CT scan of abdomen/pelvis was performed due to
persistent leukocytosis despite patient being on antimicrobial and
anti-fungal therapy and it showed a posterior wall gastric
perforation (Fig. 2A). Patient was taken back to the OR and the
gastric perforation was repaired primarily in two layers. Patient’s
vasopressor requirements decreased, but she required continuous
close monitoring in the surgical ICU. One week after gastric
perforation repair, patient had another febrile episode with
elevated WBC count, and another posterior wall gastric perforation
was discovered on CT imaging (Fig. 2B). Patient was taken back to
the OR for primary repair of the second gastric perforation and
abdominal washout. We also performed more pancreatic necrosec-
tomy on both subsequent surgeries.
Fig. 1. CT scan with IV contrast demonstrating panc
Twenty-eight days later from index operation, patient devel-
oped a third posterior wall gastric perforation. After detailed
discussion with family, they elected not to pursue an additional
surgery at that time. Her pancreatic histopathology report from
last operation showed pancreatic necrosis with clusters of cells
with CMV inclusion bodies on Hematoxylin and Eosin (H&E) and
CMV antibody stains (Fig. 3).

At this point we checked patient’s HIV status and it was negative.
We immediately initiated intravenous ganciclovir 200 mg IV every
12 h. Lab work at this point, revealed negative CMV IgM titer, positive
CMV IgG titer and a CMV PCR of 3,860,104 IU/mL. After initiation of
ganciclovir, she started to clinically improve, and her leukocytosis
started trending down. Patient was able to be weaned off vaso-
pressors. Her CMV PCR titer decreased to 259 IU/mL after 14 days of
ganciclovir treatment. Other supportive care consisted of total
parenteral nutrition (TPN) tracheostomy and a jejunostomy feeding
tube placement. Ganciclovir was discontinued after 16 days of
therapy. Her hospital course was later complicated with abdominal
wound dehiscence for which she underwent debridement, negative
pressurewoundtherapyandskingrafting later.Ofnote,herurineand
bronchoalveolar lavage cultures were positive for Candida albicans
and Pseudomonas aeruginosa, which were treated appropriately.
Patient was discharged to a rehabilitation center initially then home
in a stable condition. Her tracheostomy was decannulated, and she
was gradually started on regular diet with no evidence of leak on
follow up CT scans. Five months later, an outpatient esophagogas-
troduodenoscopy (EGD) was performed, which were negative for
any malignancy, Helicobacter pylori and CMV infection.

Discussion

Although clinically significant CMV infection is considered rare
in immunocompetent individuals, there are multiple reports in
literature highlighting that it should be considered in differential
diagnoses [3–9]. Multiple organ systems can be affected by CMV,
reatic necrosis with surrounding inflammation.



Fig. 2. A: Initial CT scan demonstrating gastric perforation in the lesser sac. B: CT scan demonstrating second perforation in greater curvature of stomach.
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the most common being gastrointestinal tract with manifestations
such as colitis, gastritis, gastric ulcer [10,11], hepatitis [12],
pancreatitis [12–15], duodenitis, or enteritis. Other organ systems
affected by CMV include central nervous system (meningitis,
encephalitis, and transverse myelitis), hematological disorders
(hemolytic anemia, thrombocytopenia), vascular thrombosis
(venous thromboembolism, portal vein thrombosis), and ocular
involvement (uveitis) and lung disease (pneumonitis).

After primary exposure, there are three different CMV
manifestations in a human host: latent CMV, CMV infection and
CMV disease. Latent CMV refers to presence of CMV viral DNA
within the human host cells without detectable active replication.



Fig. 3. Histology slides demonstrating A: necrotic pancreas (black arrow) and cluster of CMV cells (yellow arrow) slides and B: positive immune stain for CMV (black arrow).
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CMV infection refers to evidence of active viral replication without
symptoms and CMV disease refers to CMV infection with overt
symptoms [8]. Primary CMV infection in an immunocompetent
patient manifests as flu-like symptoms or mononucleosis-like
syndrome, consisting of prolonged fever, myalgia, malaise with less
than 5% patients presenting with jaundice. Liver function tests
(AST, ALT, total bilirubin and alkaline phosphatase) are usually
three times of the upper normal limit and in rare cases they can be
elevated to five times the upper limit. Diagnosis of CMV
mononucleosis-like syndrome is made after exclusion of
Epstein-Barr virus (EBV) mononucleosis. Other supportive lab
results for diagnosis are lymphocytosis (>4000/mL), CMV IgM titer
(positive) and a 4-fold increase in IgG titers within 2 weeks.
Additional evidence of active CMV replication includes positive
pp65 antigenemia (>10/250,000 leukocytes) or a serum CMV PCR
> 104 copies/mL of whole blood [5,8]. In immunocompetent
patients, CMV disease generally is self-limited, but severe disease
is associated with critical illness. A Swedish case series showed 3.4
% of ICU patients with severe CMV disease had multi-organ
involvement (>2 organ systems) [5,8].

On a literature search, and to the best of our knowledge, we
were able to find only four case reports with documented
pancreatitis and CMV infection in immunocompetent patients
[13,15–17]. Chan, et al., diagnosed CMV pancreatitis based on a
tissue sample after pancreatoduodenectomy done for biliary
stricture. The CMV serology was IgM (negative), IgG (positive)
and CMV PCR (negative) and the patient was treated with
ganciclovir [12]. Oku, et al., reported a case of CMV pancreatitis
in a patient with pancreatic divisum and distal bile duct stricture,
leading to pancreatoduodenectomy to rule out malignancy due to
inconclusive work up. Diagnosis was confirmed by observing
inclusion bodies in the ductular or acinar cells and patient was not
treated with antiviral medications [14]. Yasumoto, et al. described
a case of systemic CMV disease triggering pancreatitis followed by
diabetic ketoacidosis, rhabdomyolysis and acute kidney failure.
CMV infection was confirmed serologically as well as by infiltration
of T cell lymphocytes predominantly in her muscles and
thrombocytopenia without any disseminated intravascular coagu-
lation (DIC). There were no inclusion bodies found either in muscle
or renal biopsy specimens [13]. Sakakibara, et al., reported a case of
acute pancreatitis caused by CMV associated duodenal papillitis
[15]. In last two case reports there was no pancreatic tissue biopsy
specimen.

CMV pancreatitis diagnosis is more difficult to establish than
other CMV infection in gastrointestinal (GI) tract. Biopsy of
pancreas is generally not recommended. In our case, diagnosis
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was made based on the pathology report, and our patient also had
CMV IgG and PCR positive results.

Gastric perforations in general can be secondary to peptic ulcer
disease, malignancy, trauma, radiation, infection vascular and
iatrogenic causes. We presume recurrent gastric perforations in
our patient was due to pancreatic enzymatic digestion of the
posterior stomach wall. Although conclusive diagnosis of gastric
CMV involvement could not be made without a gastric wall biopsy
in our case but retrospectively, our patient clinically improved
after antiviral treatment and did not develop any further
perforations. Stomach and esophagus biopsy done at a later date
were negative for CMV and malignancy, but those samples were
obtained after ganciclovir treatment.

An underestimated complication of CMV infection is venous/
portal thrombosis which was seen in our patient. A review article
from Abgueguen, et al. found 19 reported cases of venous
thrombosis and pulmonary embolism in immunocompetent
patient with active CMV injection. There are several proposed
mechanisms for CMV induced-vascular thrombosis described by
Abgueguen, et al. [16].

The diagnosing and predicting complications of CMV
disease can be challenging, but there are several reviews
and case reports discussing CMV diagnosis. Al-Omari, et al.
provided a summary of studies published regarding CMV
disease in ICU patients from 1990 to 2015 and discussed
challenges in diagnosis and developing a predictive model for
CMV disease in critical care setting [17]. Kanno, et al. also
published a series of seven patients with histopathologically
proven CMV disease, but none of them had pancreatitis [18].
Von Müller, et al. shared their prospective study results of 25
immunocompetent  CMV-seropositive patients with septic
shock with > 7 days of ICU stay. Many factors can stimulate
CMV reactivation in patients with septic shock, e.g. pro-
inflammatory cytokines, transient immune paralysis and
medications [19]. Despite the difficulty in diagnosing and
predicting CMV complications, when treated, patients have
good outcomes. Guidelines in immunocompromised patients,
recommend either IV ganciclovir or oral valganciclovir for the
treatment of CMV infections. Ganciclovir, which was used in
this case, is to be dosed as 5 mg/kg every 12 h with normal
renal function [20]. Evidence supporting the use of ganciclovir
for the treatment of CMV infections in immunocompetent
patient was presented by Eddleston, et al. in 1997 [21]. In the
absence of multicenter trial, initiation of antiviral treatment is
the treating physician’s judgement and our literature search
supported better outcomes in immunocompetent patients
who received treatment as in our case too [17–19,21].

Conclusion

CMV is reported to cause self-limited disease in immuno-
competent patients. Pancreatitis and pancreatic necrosis sec-
ondary to CMV is rare; however, it should be considered in the
differential diagnosis if a patient is experiencing symptoms of
systemic inflammation unresponsive to standard of care. Non-
invasive test such as serum PCR can aid in establishing diagnosis
but in some cases tissue biopsy may be needed. Based on
extensive literature search, this is the first reported case of CMV
pancreatitis in an immunocompetent patient resulting in
pancreatic necrosis and possible recurrent gastric perforations.
Treatment with ganciclovir and necrosectomy played a signifi-
cant role in patient recovery.
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