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INTRODUCTION

Gastrointestinal (GI) cytomegalovirus (CMV) disease is a
major contributor to mortality in immunocompromised pa-
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Objectives: Gastrointestinal cytomegalovirus (CMV) disease is a major contributor to mortality
in immunocompromised patients. Few studies have discussed upper gastrointestinal CMV (UGI-
CMV) disease in immunocompetent patients. We compared the clinical outcomes of UGI-CMV
between immunocompromised and immunocompetent patients. Methods: This retrospective
study included patients with UGI-CMV disease from five tertiary hospitals across Korea (2010-
2022). Patients’ clinical data and outcomes were recorded. Results: UGI-CMV was diagnosed
in 54 patients; 27 (50.0%) had esophageal, 24 (44.4%) had gastric, and 3 patients (5.6%) had
duodenal involvement. Patients” median age was 64 years (interquartile range 5375 years), and
the most common comorbidities included hypertension (57.4%) and diabetes (38.9%). The
predominant symptom was abdominal pain (46.3%), and the most common endoscopic find-
ing was ulcers (70.4%). Antiviral treatment was administered to 31 patients, and 23 patients
underwent observation without treatment. We investigated 32 immunocompromised (59.3%)
and 22 immunocompetent (40.7%) patients and observed no intergroup differences in comor-
bidities and in laboratory and endoscopic findings. Immunocompromised patients had longer
length of hospitalization (median 46.2 days vs. 20.0 days, p=0.001). However, treatment out-
comes, including the need for intensive care unit admission and mortality did not significantly
differ. The overall mortality rate was 13.0%; one patient from the immunocompromised group
died of UGI-CMV disease. The treatment success rate was higher in immunocompromised pa-
tients who received antiviral therapy (p=0.011). Conclusions: UGI-CMV disease is not uncom-
mon in immunocompetent patients, although symptoms are milder than those in immunocom-
promised patients. Our findings emphasize the importance of clinical vigilance for accurate
diagnosis of CMV infection, particularly in susceptible symptomatic patients and highlight the
need for active antiviral treatment for management of immunocompromised patients.

Keywords Cytomegalovirus; Immunocompromised; Immunocompetent;
Upper gastrointestinal tract.

tients." Several recent descriptive case series have reported GI-
CMYV disease in immunocompetent hosts, and interest in CMV
infection in this population has been increasing.”*

The prevalence of GI-CMV disease is approximately 5.0% in
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patients with AIDS.” Although the exact prevalence of CMV
infection in immunocompetent patients remains unknown,
CMV seroprevalence rates range between 40.0% and 100.0%
in the adult population.”® The overall unadjusted incidence rate
of CMV end-organ disease in Korea was 0.52/100000 patients,
and the overall CMV seropositivity rate in Koreans was esti-
mated at 94.0%.>"°

Few studies have investigated upper GI-CMV (UGI-CMV)
disease, specifically in immunocompetent patients. Several ret-
rospective studies have reported high mortality rates in pa-
tients with UGI-CMV disease.""" However, these studies in-
cluded a relatively small number of immunocompetent patients
and enrolled patients with only CMV gastritis. Moreover, cur-
rently, no large-scale studies have investigated this condition,
and diagnostic criteria and treatment guidelines for UGI-CMV
disease remain unavailable.">"

In this study, we obtained data regarding UGI-CMYV infec-
tion from five tertiary hospitals across the Honam province of
Korea. We analyzed patient characteristics and diagnostic and
therapeutic criteria in this patient population. We also com-
pared the clinical characteristics and outcomes between im-
munocompromised and immunocompetent patients with
UGI-CMYV disease.

METHODS

Patient selection

This study performed between January 2010 and Decem-
ber 2022 included patients aged >17 years who were diagnosed
with UGI-CMYV disease. The five tertiary care Korean hospi-
tals that participated in this study included Chonnam National
University Hospital (1100 beds), Chonnam National Universi-
ty Hwasun Hospital (700 beds), Chosun University Hospital
(850 beds), Jeonbuk National University Hospital (1100 beds),
and Wonkwang University Hospital (810 beds).

The study was reviewed and approved by the Institutional
Review Board (IRB) of Chonnam National University Hwasun
Hospital (CNUHH-2023-171), Chonnam National University
Hospital (CNUH-2023-360), and Jeonbuk National University
Hospital (JBUH-2023-10-045). The requirement for informed
consent was waived by the IRB owing to the retrospective study
design.

Definitions

Patients were diagnosed with UGI-CMYV disease if they met
the following criteria: 1) clinical symptoms and signs such as
nausea, vomiting, abdominal pain, dysphagia, or GI bleeding
compatible with UGI tract infection, and 2) histopathologi-
cally confirmed CMYV tissue infection documented by immu-

CMV Infection of the Upper GI Tract
Ga-Ram You, et al.

nohistochemistry (IHC) or polymerase chain reaction (PCR)
assays.'"

Confirmed GI-CMYV disease was defined as a clinical presen-
tation of GI disease in addition to CMV infection confirmed
by IHC evaluation of biopsy specimens obtained from mac-
roscopic lesions observed on endoscopy, without evidence of
other pathogens.'>"

Immunocompromised patients were defined as those with
human immunodeficiency virus (HIV) infection, cancer (any
solid or hematologic cancer regardless of a history of chemo-
therapy), a history of solid organ or stem cell transplantation,
a history of steroid use over >4 weeks, or immunosuppressant
use within 6 months preceding diagnosis. Immunocompetent
patients were defined as healthy individuals without HIV in-
fection, cancer, a history of steroid or immunosuppressant use
within 6 months preceding study enrollment, or a history of
solid organ or stem cell transplantation.®'®"”

Treatment success was defined as resolution of patients’ symp-
toms or signs of GI disease, and recurrence was defined as re-
current UGI-CMYV disease following successful treatment after

an interval of at least 4 weeks during active surveillance.""

Data collection

We retrospectively reviewed medical records and obtained
patients’ demographic and clinical data. Comorbidities included
hypertension, cardiovascular disease, diabetes mellitus, cere-
brovascular disease, chronic kidney disease and/or end-stage
renal disease that necessitated dialysis, rheumatological dis-
ease, neurological disease, liver disease (hepatitis and liver cir-
rhosis), pulmonary disease, solid tumors, and hematological
malignancies. A history of chemotherapy, steroid use, blood
transfusion, and antibiotic administration within 1 month of
study enrollment were included as predisposing factors.

We also investigated patients regarding a history of selec-
tive histamine type 2 receptor blocker or proton pump inhibi-
tor administration to determine the likely effect of these agents
on the prevalence of UGI-CMV disease secondary to altera-
tions in the intragastric environment.*** Clinical data includ-
ed symptoms of GI infection, time interval between symptom
onset and diagnosis, endoscopic findings, as well as treatment
and clinical outcomes.

Endoscopic findings were categorized as ulcers, erosions,
exudates, polypoid and erythematous mucosa.

Diagnostic tools

IHC or PCR assays were used for histopathological confir-
mation of CMV tissue infection. CMV antibody clones (CCH2
+DDGY, M0854; Dako, Glostrup, Denmark) were used for
IHC evaluation, and a CMV QS-RGQ kit (Qiagen, Hilden,
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Germany) was used to perform PCR assays.

Statistical analysis

Patients’ baseline characteristics and clinical presentation
are expressed as percentiles. Continuous variables were com-
pared using the Student’s t-test or the Mann-Whitney U test.
The X* and Fisher’s exact test were used to compare categori-
cal variables. All p-values were two-tailed, and p-value <0.05
was considered statistically significant. The IBM SPSS for Win-
dows software (version 20.0; IBM Corp., Armonk, NY, USA)
was used for all statistical analyses.

RESULTS

Baseline characteristics and clinical presentation of
patients with UGI-CMYV disease

The study included 54 patients with UGI-CMYV disease.
Table 1 summarizes patients’ baseline characteristics, comor-
bidities, and clinical presentation.

The study population included 32 (59.3%) immunocompro-
mised and 22 (40.7%) immunocompetent patients. Among the
32 immunocompromised patients, 10 had a history of solid
organ transplantation, 8 had a history of hematological cancer
(7 of 8 patients underwent stem cell transplantation), 5 had
solid cancer, 5 received steroid therapy, 2 had HIV infection,
and 2 patients received immunosuppressant therapy.

Patients’ median age was 64 years (interquartile range [IQR]
53-75 years), and 31 patients (57.4%) were males. The most
common comorbidity was hypertension (57.4%), followed by
diabetes mellitus (38.9%), cardiovascular diseases (22.2%),
chronic kidney disease (20.4%), and pulmonary disease (20.4%).

The most common symptom associated with UGI-CMV
disease was abdominal pain (46.3%), followed by nausea/vom-
iting (20.4%), dysphagia/odynophagia (20.4%), and bleeding
(20.4%). Fever was observed in 8 patients (14.8%).

Endoscopic findings of patients with UGI-CMV
disease

Among 54 patients, 27 (50.0%) had UGI-CMYV infection of
the esophagus, 24 (44.4%) had gastric involvement, and 3 pa-
tients (5.6%) showed duodenal disease. The most common en-
doscopic findings of UGI-CMV disease were ulcers (70.4%),
followed by erythematous mucosa (44.4%), erosions (24.1%),
exudates (16.7%), and polypoid mucosal lesions (7.4%). Table 2
shows endoscopic findings based on the site of involvement.

Treatment and prognosis of patients with UGI-CMV
disease

Antiviral treatment was administered to 31 patients (57.4%,
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Table 1. Baseline characteristics and clinical presentation of pa-
tients with upper gastrointestinal tract cytomegalovirus infection

Variables Value (n=54)

Age (yr) 64 (53-75)
Male sex 31(57.4)
Underlying disease
Hypertension 31(57.4)
Diabetes mellitus 21(38.9)
Cardiovascular disease 12 (22.2)
Chronic kidney disease 11 (20.4)
Pulmonary disease 11 (20.4)
Hematologic cancer 8(14.8)
End stage renal disease on dialysis 6(11.1)
Rheumatologic disease 5(9.3)
Neurologic disease 5(9.3)
Solid cancer 5(9.3)
Hepatitis 3(5.6)
Liver cirrhosis 2(3.7)
Inflammatory bowel disease 1(1.9)
Cerebrovascular disease 1(1.9)
Clinical presentations
Abdominal pain 25 (46.3)
Nausea/vomiting 11 (20.4)
Dysphagia/odynophagia 11 (20.4)
Bleeding 11 (20.4)
Fever 8(14.8)
Anorexia 6(11.1)
Treatment
Ganciclovir 28 (51.9)
Ganciclovir - Foscarnet 3(5.6)
Observation 23 (42.6)
Severity
Hospital days (day) 31.0 (9.5-53.5)
Intensive care unit care 5(9.3)
Expired 7 (13.0)

Data are presented as median (IQR) or n (%).
IQR, interquartile range.

Table 2. Endoscopic findings based on the site of invasion in pa-
tients with upper gastrointestinal tract cytomegalovirus infection

Involvement

Endoscopic Esophagus Stomach Duodenum Total

findings (n=27, (n=24, (n=3, (n=54)
50.0%) 44.4%) 5.6%)
Ulcer 20 17 1 38 (70.4)
Erosion 5 1 13 (24.1)
Exudates 6 0 9(16.7)
Polypoid 1 1 4(7.4)
Erythematous 8 13 3 24 (44.4)
mucosa

Data are presented as number or n (%).



median duration 21.0 days); however, 23 patients (42.6%) did
not receive antiviral treatment. Among the 31 patients who
received antiviral treatment, ganciclovir was administered to
28 patients (51.9%), and 3 patients (5.6%) received foscarnet as
second-line therapy.

The median length of hospitalization was 31.0 days (IQR
9.5-53.5 days), and 5 patients (9.3%) required intensive care unit
(ICU) admission.

Of the 7 patients (13.0%) who died in this study, only one
patient died of UGI-CMV disease-related causes. This patient
showed multi-organ involvement, including the esophagus,
stomach, and duodenum, and death was attributable to severe
recurrent bleeding from a duodenal ulcer. The other 6 pa-
tients died of intracranial hemorrhage, graft-versus-host dis-
ease (GVHD) and hospital-acquired pneumonia (Table 1).

Comparison between immunocompromised and
immunocompetent patients with UGI-CMYV disease

Baseline characteristics and underlying comorbidities
Immunocompetent patients were older (median age 68.7
years vs. 55.8 years) and less likely to be male (40.9% vs. 68.8%)
compared with immunocompromised patients. No significant
intergroup differences were observed in underlying comorbid-
ities. However, acid suppressant use (75.0% vs. 45.5%, p=0.027),
a history of recent transfusion (43.8% vs. 13.6%, p=0.019), and
history of recent antibiotic use (71.9% vs. 31.8%, p=0.004) were
more frequent in immunocompromised than in immunocom-
petent patients. No significant intergroup difference was ob-
served in laboratory and endoscopic findings (Table 3).

Treatment outcomes

The rate of antiviral treatment was higher among immuno-
compromised patients (24 patients, 75.0%) than among im-
munocompetent patients (7 patients, 31.8%). Among immu-
nocompromised patients, 8 patients (25.0%) did not receive
antiviral therapy, which was attributable to the following fac-
tors: mild symptoms (5 patients), treatment rendered for other
diseases (e.g., GVHD, 2 patients), and death before the results
of the CMV test were available (1 patient).

Among immunocompetent patients, observation without
treatment was attributable to the following factors: mild symp-
toms (10 patients), concurrent treatment for other diseases (e.g.,
Behget’s disease, 3 patients), death before the results of the
CMV test were available (1 patient), and voluntary discharge
(1 patient).

The median duration of admission was longer in immuno-
compromised patients (46.2 vs. 20.0 days, p=0.001). However,
no significant intergroup differences were observed in treat-
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ment success rates, as well as in ICU admission and mortality
rates (Table 4).

Comparison of treatment outcomes based on antiviral therapy
in immunocompromised and immunocompetent patients

Table 5 illustrates the length of hospitalization, ICU admis-
sion, mortality, and recurrence rates in immunocompromised
and immunocompetent patients based on administration of
antiviral therapy.

Among immunocompromised patients, those who received
antiviral therapy had a median length of hospitalization of
43.0 days compared with 23.5 days in those who did not re-
ceive antiviral therapy. Among patients who received antivi-
ral therapy, 2 (8.3%) required ICU admission; however, both
patients eventually died, and 2 patients (25.0%) from the un-
treated patient group died. Recurrent UGI-CMV disease oc-
curred in 12.5% of patients who received antiviral therapy;
however, no recurrence was observed in patients who under-
went observation. Among immunocompetent patients, those
who received antiviral therapy had a median length of hospi-
talization of 31.0 days vs. 7.0 days in patients who did not re-
ceive antiviral therapy. ICU admission and mortality rates
were comparable between patients who did and did not receive
antiviral therapy. No recurrence was observed in immuno-
competent patients. Statistical analysis revealed no significant
differences in length of hospitalization, ICU admission, and
recurrence based on administration of antiviral therapy in ei-
ther group.

Table 6 illustrates treatment success rates among immuno-
compromised and immunocompetent patients based on an-
tiviral therapy. Among the immunocompromised patients,
87.5% were successfully treated using antiviral therapy, com-
pared with 50.0% who did not receive this treatment, and this
difference was statistically significant (p=0.011). Among im-
munocompetent patients, 85.7% and 40.0% were successfully
treated with and without antiviral therapy, respectively; how-
ever, this difference was statistically insignificant. In the sub-
group of 15 immunocompetent patients who did not receive
antiviral treatment, 6 were treated successfully, whereas the
remaining 9 patients were lost to follow-up or were voluntarily
discharged; therefore, their status remains unknown.

DISCUSSION

Human CMYV, a member of the Herpesviridae family, is a
double-stranded DNA virus. CMV infection is prevalent world-
wide and is associated with a wide spectrum of diseases depend-
ing on the host immune status.”»* Transmission of infection
usually occurs via exposure to body fluids, including saliva,

https://doi.org/10.7704/kjhugr.2023.0054 297



I < HUGR

Table 3. Comparison of baseline characteristics and comorbidities between immunocompromised and immunocompetent patients

Variables Immunocompromised patients (n=32) Immunocompetent patients (n=22)
Age (yr) 55.8 68.7 0.003
Male sex 22 (68.8) 9 (40.9) 0.042 (OR 3.2)
Underlying disease
Hypertension 11 (34.4) 10 (45.5) 0.412
Diabetes mellitus 13 (40.6) 6(27.3) 0.313
Cardiovascular disease 5(15.6) 7 (31.8) 0.194
Chronic kidney disease 8(25.0) 3(13.6) 0.327
Pulmonary disease 8(25.0) 3(13.6) 0.493
ESRD on dialysis 4(12.5) 2(9.1) >0.999
Hepatitis 3(9.4) 0(0.0) 0.262
Liver cirrhosis 1(3.1) 1(4.5) >0.999
Inflammatory bowel disease 1(3.1) 0(0.0) >0.999
Cerebrovascular disease 0(0.0) 1(4.5) 0.407
Underlying therapy
Radiation therapy 1(3.1) 1(4.5) >0.999
H2 blocker/PPI use 24 (75.0) 10 (45.5) 0.027 (OR 3.6)
Transfusion history within 1 month 14 (43.8) 3(13.6) 0.019 (OR 4.9)
Antibiotics use within 1 month 23(71.9) 7 (31.8) 0.004 (OR 5.5)
Laboratory findings
WBC (cells/ p.L) 7260.7 7704.2 0.672
Hgb (mg/dL) 10.5 10.3 0.688
Platelets (cells/ pL) 213500.0 221052.6 0.742
ANC (cells/uL) 5753.7 61703 0.612
Albumin (g/dL) 32 3.2 0.806
C-reactive protein (mg/dL) 7.9 16.3 0.576
Endoscopic findings
Ulcer 23 (71.9) 15 (68.2) 0.770
Erosion 8 (25.0) 5(22.7) 0.848
Exudates 5(15.6) 4(18.2) >0.999
Polypoid 1(3.1) 3(13.6) 0.293
Erythematous mucosa 17 (53.1) 7 (31.8) 0.122

Data are presented as median, number, or n (%).
ANCG, absolute neutrophil count; ESRD, end-stage renal disease; H2 blocker, selective histamine type 2 receptor blocker; Hgb, hemoglobin;
OR, odds ratio; PPI, proton pump inhibitor; WBC, white blood cells.

Table 4. Comparison of treatment outcomes between immunocompromised and immunocompetent patients

Variables Immunocompromised patients (n=32) Immunocompetent patients (n=22)
Severity
Hospital days (day) 46.2 20.0 0.001
ICU care 2 3 0.388
Expired 4 3 >0.999
Treatment success 25(78.1) 12 (54.5) 0.081
Recurrence 3(12.0) 0(0.0) 0.540
Treatment
Medical treatment 24 (75.0) 7(31.8) 0.002 (OR 6.43)
Observation 8(25.0) 15 (68.2) 0.432

Data are presented as median, number, or n (%).
ICU, intensive care unit; OR, odds ratio.
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Table 5. Comparison of treatment outcomes between immunocompromised and immunocompetent patients with regard to antiviral therapy

Immunocompromised patients (n=32)

Immunocompetent patients (n=22)

Variables = : = :
Antiviral therapy (n=24) Observation (n=8) Antiviral therapy (n=7) Observation (n=15)
Hospital days (day) 43.0 235 31.0 7.0
ICU care 2(8.3) 0(0.0) 1(14.3) 2(13.3)
Mortality 2(8.3) 2(25.0) 1(14.3) 2(13.3)
Recurrence 3(12.5) 0(0.0) 0(0.0) 0(0.0)

Data are presented as median or n (%).
ICU, intensive care unit.

Table 6. Comparison of treatment success rates of antiviral therapy between immunocompromised and immunocompetent patients

Immunocompromised patients (n=32)

Variables

Antiviral therapy (n=24)  Observation (n=8)

p-value

Immunocompetent patients (n=22)

Antiviral therapy (n=7) Observation (n=15) p-value

Treatment success 21(87.5) 4 (50.0)

0.011 6(85.7)

6 (40.0) 0.074

Data are presented as n (%).

blood, or semen through close contact with infected adults.**
Asymptomatic infections are common with specific immu-
noglobulin G antibodies detected in patients’ serum (approx-
imately 60.0% in developed and >90.0% in many developing
countries).

Host immunity is a major determinant of the clinical mani-
festations of CMV infection. Following primary infection, CMV
establishes a state of latency secondary to an initial immune
response in an immunocompetent host. Few primary CMV
infections in immunocompetent patients produce symptoms;
however, CMV infection in immunocompromised patients
leads to systemic disease with severe complications and a high
mortality rate.”

GI-CMYV infections involve the esophagus, stomach, small
bowel, colon, and liver; the colon is most commonly affected.
Severely immunocompromised patients usually develop tissue-
invasive CMV infection characterized by symptoms and en-
doscopic abnormalities.® However, as observed in our study,
relative immunosuppression that occurs during periods of criti-
cal illness or in patients with comorbidities, may increase sus-
ceptibility to CMV in immunocompetent patients.>*” There-
fore, although categorized as immunocompetent, aged patients
and those with comorbidities show an immune-deficient sta-
tus of varying degrees and may have reactivation or primary
CMV infection with a clinical presentation of CMV infection.

Diagnosis of UGI-CMYV infection is largely based on IHC of
tissue samples and tissue-specific PCR analysis.”® Tissue IHC
staining is accepted as the gold standard for GI-CMV disease,
with sensitivity and specificity of 93.0%-100.0% and 91.0%-
93.0%, respectively. Sensitivity (33.0%-100.0%) and specificity
(60.0%-89.0%) of tissue CMV DNA PCR was lower than that
of ITHC.»*

Endoscopic findings of CMV infection vary, with ulcerative
lesions being the most prevalent in our study. Superficial mu-

cosal changes, such as erythema and erosion, were the second
most frequent findings. No intergroup differences were ob-
served in endoscopic characteristics.

The clinical characteristics of the immunocompromised
and immunocompetent groups did not differ in our study,
except for older age of members in the immunocompetent
group. Compared with immunocompetent patients, immu-
nocompromised patients had more frequent acid suppressant
use, recent transfusion history, and recent antibiotic use. How-
ever, these differences are not attributable to CMV disease but
to the underlying conditions associated with immunodeficien-
cy in these patients. These findings are consistent with those
published previously; however, further large-scale cohort stud-
ies are warranted for clarification.">?***

We observed that in both the immunocompromised and
immunocompetent groups, length of hospitalization was lon-
ger in patients who received antiviral therapy than in those
who did not receive this treatment. It is difficult to definitive-
ly attribute this finding to the effect of antiviral therapy itself,
because these drugs were predominantly administered to pa-
tients with comorbidities and more severe symptoms. We con-
cluded that antiviral therapy was administered to patients with
a more severe clinical presentation, whereas the expectant ob-
servation approach was adopted in patients with subclinical
symptoms not attributable to the CMV infection itself. Al-
though we observed no statistically significant intergroup dif-
ferences in treatment success rates, it is likely that many patients
in the immunocompetent group (9 patients) were voluntarily
discharged or were lost to follow-up, which may have poten-
tially affected accurate estimation of treatment success rates.

Among immunocompromised patients, the treatment suc-
cess rate was higher following antiviral treatment, which sug-
gests the importance of active antiviral drug use in this pop-
ulation. A high percentage of patients in the immunocompetent
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group underwent observation without antiviral therapy, and
no recurrence was observed in any patient regardless of anti-
viral therapy. Therefore, even after tissue-based diagnosis of
CMV in immunocompetent patients, it is challenging to con-
clusively establish significant CMV disease, which is possibly
attributable to the high natural remission rate of CMV or the
detection of innocent bystander CMV.

Fatality and ICU admission rates were primarily associated
with the severity of underlying diseases and not the etiology
of UGI-CMYV disease in both immunocompromised and im-
munocompetent patients.

In conclusion, our 10-year multicenter retrospective study
based on data obtained from tertiary medical centers across
Korea was larger than previous studies that have discussed this
subject. CMV infection is prevalent in the general population;
however, clinically significant tissue-invasive UGI-CMYV infec-
tions are rare and diagnostically challenging. Previously, CMV
infection was considered a disease only in immunocompromised
patients. Owing to its ubiquitous nature, CMV infection in its
latent period is common. CMV infection may occur even in
relatively healthy immunocompetent individuals, as observed
in our study. Aged patients, those with comorbidities, or those
with critical illness are susceptible to tissue-invasive CMV in-
fection, although clinical outcomes are milder in this patient
population compared with those in immunocompromised pa-
tients. Therefore, clinicians should be alert regarding diagnosis
of endoscopically detected lesions with a high index of clinical
suspicion for CMV infection in susceptible symptomatic patients.
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