ORIGINAL ARTICLE

pISSN 2288-6575 « elSSN 2288-6796
https//doi.org/104174/astr2023.104.2.119
Annals of Surgical Treatment and Research

ASTR

Emergency gastrointestinal tract operation associated
with cytomegalovirus infection

Seijong Kim', Kyoung Won Yoon?, Eunmi Gil*4, Keesang Yoo?, Kyung Jin Choi3, Chi-Min Park3*

"Division of Colorectal Surgery, Department of Surgery, Samsung Medical Center, Sungkyunkwan University School of Medicine,
Seoul, Korea

2Division of Critical Care, Department of Surgery, Chung-Ang University Gwangmyeong Hospital, Chung-Ang University College of
Medlicine, Gwangmyeong, Korea

SDivision of Acute Care Surgery, Department of Surgery, Samsung Medical Center, Sungkyunkwan University School of Medicine,
Seoul, Korea

“Department of Crifical Care Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: Cytomegalovirus (CMV) infection is common in immunocompromised patients. Enterocolitis caused by CMV
infection can lead to perforation and bleeding of the gastrointestinal (Gl) tract, which requires emergency operation. We
investigated the demographics and outcomes of patients who underwent emergency operation for CMV infection of the Gl
tract.

Methods: This retrospective study was conducted between January 2010 and December 2020. Patients who underwent
emergency Gl operation and were diagnosed with CMV infection through a pathologic examination of the surgical specimen
were included. The diagnosis was confirmed using immunohistochemical staining and evaluated by experienced pathologists.
Results: A total of 27 patients who underwent operation for CMV infection were included, 18 of whom were male with a
median age of 63 years. Twenty-two patients were in an immunocompromised state. Colon (37.0%) and small bowel (37.0%)
were the most infected organs. CMV antigenemia testing was performed in 19 patients; 13 of whom showed positive
results. The time to diagnose CMV infection from operation and time to start ganciclovir treatment were median of 9 days.
The reoperation rate was 22.2% and perforation was the most common cause of reoperation. In-hospital mortality rate
was 25.9%.

Conclusion: CMV infection in the Gl tract causes severe effects, such as hemorrhage or perforation, in immunocompromised
patients. When these outcomes are observed in immunocompromised patients, suspicion of CMV infection and further
evaluation for CMV detection in tissue specimens is required for proper treatment.

[Ann Surg Treat Res 2023;104(2):119-125]
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INTRODUCTION

Cytomegalovirus (CMV) infection of the gastrointestinal
(GI) tract is one of the major causes of morbidity and mortality

in immunocompromised patients through the reactivation
of a latent virus or primary infection [1-3]. Risk factors for
CMV disease include inflammatory bowel disease, use of
steroids, human immunodeficiency virus (HIV) infection,
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ongoing chemotherapy, and history of solid organ or bone
marrow transplant [4-6]. CMV infection of the GI tract presents
with various symptoms, such as fever, abdominal pain, and
diarrhea [4,7]. Furthermore, CMV infection of the GI tract can
cause ulceration, which leads to hemorrhage or perforation; in
these cases, the terminal ileum and colon are most frequently
involved [8-10]. Since the clinical signs of inflammation are
commonly masked in immunocompromised patients, the
diagnosis of perforation could be delayed and consequently lead
to fatal results. CMV infection can be diagnosed using serologic
or virological tests; however, the gold standard for diagnosis
of tissue-invasive CMV infection is through a pathologic
confirmation of the tissue using immunohistochemistry
(IHC) [11-14]. Previous studies have reported CMV infection
with intestinal perforation in immunocompromised patients,
although most of them were case reports [15-17]. Our study
was conducted to evaluate the demographics and outcomes of
patients who underwent operation due to CMV infection of the
GI tract.

METHODS

The study protocol was approved by the Institutional Review
Board of Samsung Medical Center (No.2021-09-066); it was
performed in accordance with the Declaration of Helsinki and
written informed consent was waived due to retrospective
study.

Study population

Patients (aged >18 years) who underwent emergency
operation of the GI tract between January 2010 and December
2020 were retrospectively investigated. Initially, 249 patients
diagnosed with CMV infection based on the pathologic findings
of specimens from the GI tract were included. A total of 222
patients diagnosed with CMV infection using biopsy specimens
obtained during endoscopy were excluded from this study.
Finally, 27 patients were enrolled in the study (Fig. 1). Patients
with abdominal pain, symptoms, and signs of intraabdominal
infection underwent abdomen-pelvis CT for the diagnosis.
Patients with free air in the intraabdominal cavity or suspected

Patients underwent emergency operation of the Gl tract,
diagnosed with CMV infection
(n =249)

of perforation of the GI tract underwent emergency operation.
Similarly, patients with intractable GI tract bleeding and small
bowel obstruction due to strictures also underwent emergency
operation. Patient demographic data and clinical data were
collected using a chart review. Data on patient age, sex, height,
body weight, organ involvement, operation type, underlying
disease, reason for operation, perioperative estimated blood
loss, laboratory results, pathologic results, time to diagnosis,
time to treatment with ganciclovir, and survival were collected.

Outcomes and pathologic confirmation
The primary outcome was reoperation after the primary

operation, and the secondary outcome was in-hospital mortality
due to CMV infection. CMV infection was diagnosed using
immunohistochemical staining of the surgical specimen and
evaluated by experienced pathologists. The results of enrolled
patients were reviewed by an expert pathology specialist.
Immunohistochemical stains for CMV were performed on 2-ym
tissue sections. Deparaffinized slides were stained with anti-
CMV (mouse monoclonal antibody, clones CCH2 and DDG9,
1:40 dilution; Dako). Slides were incubated in the Bond Epitope
Retrieval Solution 2 at 100 °C for 20 minutes and stained on the
Bond III Autostainer (Leica Microsystems). CMV infection in the
blood was detected using a CMV pp65 antigenemia assay with
immunofluorescence staining. CMV infection was defined as a
CMV pp65 antigen-positive cell number greater than 10 positive
cells per 400,000 WBCs. In cases wherein CMV infection was
detected in the surgical specimen, antiviral induction therapy
was initiated with intravenous ganciclovir (5 mg/kg, twice daily
for 2 weeks, with renal dose adjustment if needed) [18]. If the
patient was discharged before the expected treatment date, oral
valganciclovir was prescribed (1 g, 3 times daily). The treatment
period was extended depending on the patient's condition.

RESULTS

Demographics

The demographics of the patients who underwent operation
due to CMV infection are presented in Table 1. The median
age was 63 years (interquartile range [IOR], 48-69 years) and

A 4

CMV infection detected from

specimen from endoscopy
(n =222)

A

CMYV infection detected from surgical specimen
(n=27)

Fig. 1. The flowchart of patient
selection. GI, gastrointestinal;
CMYV, cytomegalovirus.
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60.7% of patients were male. Twelve patients presented with
malignancy (5 with lymphoma, 2 with acute lymphoblastic
leukemia, 1 with Waldenstrém macroglobulinemia, 3 with
colorectal cancer, and 1 with stomach cancer) as an underlying
disease, 6 patients were solid organ transplant recipients, and
3 patients were diagnosed with inflammatory bowel disease.
Other predisposing diseases included Churg-Strauss syndrome,
stroke, and HIV infection. Colon (37.0%) and small bowel (37.0%)

Table 1. Demographics of patients who underwent operation
due to cytomegalovirus infection of the gastrointestinal tract

Variable Data

No. of patients 27
Age (yr) 63 (48-69)
Male (sex) 18 (66.7)
Body mass index (kg/m’) 21(19.7-23.9)
Predisposing disease/condition

Hematologic malignancy 8 (29.6)

Other malignancy 4(14.8)

Transplant recipient 6(22.2)

Inflammatory bowel disease 3(11.1)
Involved organ

Stomach 2 (7.4)

Duodenum 1(3.7)

Small bowel 10 (37.0)

Colon 10 (37.0)

Small bowel and colon 4(14.8)
Cause of operation

Perforation 20 (74.1)

Intractable IBD with bleeding 3(11.1)

Bleeding 2 (7.4)

Small intestinal obstruction 1(3.7)

Fistula 13.7)
Immune status

Immunocompromised patients 22 (81.5)

Immunocompetent patients 5(18.5)

Values are presented as number only, median (interquartile range),
or number (%).
IBD, inflammatory bowel disease.

were the most common CMV-infected organs. In 4 patients
(14.8%), both the small bowel and colon were infected with
CMV. Perforation was the most common cause of operation,
and 20 patients (74.1%) underwent operation due to perforation.
Intractable inflammatory bowel disease with bleeding was the
second most common cause of operation (3 patients, 11.1%).
Other reasons for operation were bleeding, small intestinal
obstruction, and fistula formation between the ileum and
sigmoid colon.

Primary repairs of stomach or duodenum were done to treat
perforation at stomach or duodenum. Resections of small
bowel or colon were done to treat perforation or bleeding
at small bowel or colon. Twenty-two patients (81.5%) were
immunocompromised: 8 patients with hematologic malignancy,
6 patients with solid organ transplantation, 3 patients with
inflammatory bowel disease, 2 patients with solid organ cancer
undergoing chemotherapy, 1 patient with HIV infection, 1
patient with Churg-Strauss syndrome, and 1 patient with stroke
with bedridden status.

Diagnosis and treatment of cytomegalovirus

infection
Among the 29 patients, 19 underwent perioperative CMV

antigenemia testing and 13 patients (68.4%) showed detectable
CMV antigen levels. Twenty-two patients (81.5%) underwent
antiviral treatment for CMV infection using ganciclovir. Five
patients did not receive antiviral therapy; 4 (14.8%) since
subtotal or total colectomy was performed and 1 (3.7%) because
there was no evidence of CMV colitis. Five patients were treated
with ganciclovir before operation because CMV enterocolitis
was diagnosed using biopsy specimens obtained during
colonoscopy or the CMV antigenemia test. The median time
to CMV infection diagnosis from operation was 9 days and
the median time to induction of ganciclovir treatment from
operation was 9 days. The median duration of treatment with
ganciclovir was 21 days (IQR, 12-21 days; range, 11-75 days)

Table 2. Outcomes of patients who underwent operation due to CMV infection of the gastrointestinal tract

Variable Data

CMV antigenemia detected/performed 13/19
In-hospital mortality 7 (25.9)
Cause of death

Septic shock 4

Intracranial infarction or hemorrhage 2

Respiratory failure 1
Antiviral treatment

Patients who received ganciclovir treatment 22 (81.5)

Median time to induction of ganciclovir treatment from operation (day) 9 (8-11)

Median time to CMV infection diagnosis from operation (day) 9 (8-

Values are given as number only, number (%), or median (interquartile range).

CMV, cytomegalovirus.
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Table 3. Characteristics of patients who underwent reoperation

Reason for the
2nd operation

Time of ganciclovir initiation Secondary involved organ

Reason for the
1st operation

Underlying disease Primary involved organ

Age (yr)/sex

No.

Perforation
Stricture

Stomach
Sma

Never treated

Perforation

Colon

Kidney transplanted state
Stroke, bedridden state

65/Male
66/Male

1
2
3
4
5
6
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Perforation
Bleeding

Perforation

Perforation

Before the 1st operation

Perforation

Colon

Sma
Sma

Before the 1st operation
Postoperative day 8

Perforation
Bleeding

Small bowel
Small bowel
Small bowel
Small bowel

Churg-Strauss syndrome

36/Female
75/Male
52/Male
43/Male

Esophageal cancer, diaphragm hernia

Liver-transplanted state

Before the 1st operation Sma

Postoperative day 13

Perforation

Sma

Perforation

Extranodal NK/T cell lymphoma

NK, natural killer.

(Table 2).

Postoperative outcome
Twenty-two patients (81.5%) were admitted to the intensive

care unit after operation. Ten patients (34.5%) were diagnosed
with sepsis or septic shock. The median duration of hospital
stay was 34 days (IOR, 21-79 days). The in-hospital mortality
rate was 25.9%; of 7 patients, 4 died of septic shock, 2 died
of postoperative stroke, and 1 died of respiratory failure. Six
patients (22.2%) underwent reoperation (Table 3), 4 cases of
which were due to perforation. Only 1 perforation site was at
the previous anastomosis site. The other reasons for reoperation
were small bowel stricture and small bowel bleeding. Five
patients underwent antiviral treatment: 3 before the first
operation and 2 after the first operation. One patient did not
undergo antiviral therapy because he had undergone subtotal
colectomy and was thought to have no ongoing activity. Of the
6 patients who underwent reoperation, CMV infection was
detected in the operation specimen in 4 patients. One patient's
specimen did not undergo CMV infection test in reoperation,
and 1 patient had negative CMV infection in specimen from
reoperation.

Distribution of patients by year
The number of patients diagnosed with CMV infection of

the GI tract and underwent operation was analyzed by year,
with the median being 15 (IQR, 1-3). The number of patients
abruptly increased from 3 in 2019 to 10 in 2020 (Fig. 2).

DISCUSSION

In this study, 22 patients (81.5%) were immunocompromised,
and the colon (37.0%) and small bowel (37.0%) were the most

[ Total patients
Il Immunocompromised patients
12

10 A

No. of patients
[e)]

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Year

Fig. 2. The number of patients who underwent emergency
gastrointestinal operation due to cytomegalovirus infection by
year.
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common CMV-infected organs. Perforation was the most
common cause of operation. The median time to diagnose
CMV infection in specimens from operation was 8.8 days.
Reoperation was performed in 22.2% of the patients. The
most involved organ in reoperation was the small bowel, and
the most common reason for reoperation was perforation. In-
hospital mortality was 25.9%, and the most common cause of
death was septic shock.

CMV infection of the GI tract is common in immunocom-
promised patients, such as those with HIV or malignant
diseases, transplant recipients, or those undergoing chemo-
therapy or treatment with steroids [19,20]. CMV infection
is usually subclinical in immunocompetent patients but is
frequently reported in previous studies; perforation has been
reported to occur in these cases [21-23]. CMV infection is a
well-known cause of hemorrhage and ulceration in the GI
tract, from the mouth to the anus, and the most common
site of CMV involvement is the colon [5,10,24]. Patra et al.
[25] reported 68.5% of patients with CMV inclusion in GI
mucosal biopsies were immunocompromised. Similarly,
Marques et al. [4] and Le et al. [26] reported 75% of patients
with upper GI CMV infection and 39.1% with CMV colitis,
respectively, were immunocompromised. In our study, 81.5%
were immunocompromised patients; they accounted for a
high percentage of patients compared with the percentage
reported in previous studies. It is thought that CMV infection
in GI tract may cause more severe result like hemorrhage or
perforation in immunocompromised patients. We found that
the small bowel and colon were the most involved sites for
CMV infection. In previous studies, the colon was reported
to be the most commonly affected site in the GI tract [12,27].
GI perforation due to CMV infection is a rare occurrence [9].
However, in this study, the main reason for operation was
GI perforation. Therefore, close observation is needed for
patients presenting with signs and symptoms of enterocolitis.
Furthermore, when aggravated, a simple abdominal radiograph
or abdomen-pelvis CT scan should be considered to evaluate
GI tract perforation or bleeding. In our study, the in-hospital
mortality rate was 25.9%, which was higher than that reported
in previous studies on GI tract perforation [28,29]. This implies
that patients who underwent emergency operation of the GI
tract due to CMV infection might have more fatal outcomes
than those who underwent emergency operation owing to
other reasons. Patients with CMV infection are mostly in an
immunocompromised state; hence, intensive postoperative
management might be needed for better outcomes.

Among total patients, 6 patients (22.2%) underwent
reoperation. All 6 patients were immunocompromised
state. Secondary perforation site was different from primary
operation site. Reoperation rate in this study was much higher
than observed in other studies of small bowel perforation due

to other reasons, such as tuberculosis and Crohn disease [28,30].
Also, 5 patients (83.3%) were treated with ganciclovir but 4
patients had CMV infection in specimen from second operation.
This implies that the CMV-infected GI tract is vulnerable to
reperforation compared to a GI tract with other etiologies of
perforation, although this result could not be proven because of
the small sample size. Therefore, a multicenter study should be
conducted to verify this result.

The detection of CMV using hematoxylin and eosin staining
of the GI tissue relies on the presence of classic CMV viral
inclusions; however, viral inclusions are not commonly
apparent. THC is considered the standard for CMV detection
[14], despite it not being a routine procedure for pathologic
examination in many hospitals. Therefore, for highly suspected
patients, IHC procedures should be considered. In our hospital,
CMV study in surgical specimen was performed by clinician’s
request. In this study, the number of patients abruptly increased
in 2020, and 59.3% of patients were diagnosed after 2018, which
was when the acute care surgery team was established in our
hospital. Since then, CMV detection in surgical specimens has
been emphasized; suspected patient specimens undergo further
evaluation for CMV infection even after a pathologic report is
created. An abrupt increase in the number of CMV-infected
patients with GI tract operation in 2020 does not necessarily
mean the incidence of infection increased; rather, it points to
possible neglect of the diagnosis of CMV infection in previous
patients. In a previous study, an early diagnosis of CMV
infection reduced in-hospital mortality and increased overall
survival [26]. Hence, CMV detection by a pathologist should be
required when there is a high index of suspicion for infection
to improve patient survival.

Although this study was the largest single-center study of
CMV infection of the GI tract requiring operation regardless of
the status of the patient’s immunology, the study was limited
by its retrospective design. First, the CMV antigenemia test was
not performed on all patients who were histologically diagnosed
with CMV infection. Second, after an acute care surgery team
was established in our institute, the number of requests for
CMV detection in surgical specimens increased. However,
since IHC for CMV antigen detection was not a routine process,
it is possible that several patients with CMV infection were
neglected. Third, in addition to antiviral treatment, several
factors are associated with intensive care that affects survival.
However, in this study, treatment during intensive care unit
admission was not investigated, and the severity of disease
was not considered. Finally, there was insufficient evidence to
objectively evaluate the baseline immune status.

In conclusion, CMV infection of the GI tract causes severe
effects, such as hemorrhage or perforation, in immunocom-
promised patients. Therefore, when perforation or bleeding
is observed in immunocompromised patients, this causes
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suspicion of CMV infection, and further evaluation for CMV  reported.
detection in specimens are required to evaluate the cause
of perforation or hemorrhage and to treat CMV infection QRCID iD

appropriately.
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