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Case Report
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Abstract

Introduction: Cytomegalovirus (CMV) and Epstein-Barr virus (EBV) reactivation are known complications in immunocompromised hosts,
particularly transplant recipients. However, their occurrence and clinical implications in patients with solid tumors remain underexplored. The
introduction of immune checkpoint inhibitors (ICIs) has transformed cancer therapy, but immune-related adverse events (irAEs), including
colitis, are increasingly recognized. The potential role of viral reactivation in exacerbating these toxicities is not well established.

Cases Presentation: We report two cases of patients with solid tumors treated with ICIs who developed severe, refractory immune-related
colitis. Extensive evaluation revealed markedly elevated CMV and EBV viral loads in colonic biopsies, confirmed by histopathology. Both
patients showed significant clinical and endoscopic improvement following antiviral therapy with ganciclovir, highlighting the role of CMV
and EBV in modulating the severity of ICI-induced colitis.

Conclusions: CMV and EBV reactivation may contribute to the persistence or worsening of ICI-induced colitis. Early recognition and treatment
of viral reactivation in patients with irAEs may improve outcomes. Clinical judgment and serial viral monitoring are essential for guiding
management decisions.
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Introduction

Immune checkpoint inhibitors (ICIs) such as
ipilimumab, nivolumab, and pembrolizumab are highly
effective drugs that target specific molecules in immune
and cancer cells, including T lymphocytes and tumor
cells [1]. These drugs work by blocking these
molecules, which in turn boosts the immune system's
response against cancer cells [1]. ICIs have been
approved for several types of cancer, including triple-
negative breast cancer (Estrogen receptor-negative,
progesterone receptor-negative, HER-2 negative),
which is the most aggressive type of breast cancer [2].
In such cases, there are no targeted or hormonal therapy.
ICIs have been shown to be effective in both

neoadjuvant and metastatic settings when PD-L1 > 10%
[2,3]. The Keynote-522 trial demonstrated that
pembrolizumab, in combination with chemotherapy in
the neoadjuvant setting, resulted in a 14.3% higher
pathologic  complete  response compared to
chemotherapy alone [3]. Additionally, there was a 5%
improvement in 5-year overall survival [3].

While they have been approved to treat various
types of cancers, they can also cause adverse effects on
different organs, including the colon, leading to colitis
[1]. The treatment of immune-related colitis (IMC) is
mainly withholding the ICI plus steroid therapy.
Despite steroid therapy, patients may present with
refractory colitis where infliximab may be considered
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after ruling out other differentials, including infectious
pathogens [4].

Cytomegalovirus (CMV) and Epstein-Barr virus
(EBV) are two viruses that belong to the Herpesvirus
family [5,6]. In immune-competent patients, primary
CMV or EBV infections are self-limited infections.
However, once the immune system weakens, CMV or
EBV can reactivate, causing life-threatening
conditions. EBV reactivation can lead to fatal
lymphoproliferative  disorders, including post-
transplant  lymphoproliferative disorder (PTLD),
hemophagocytic lymphohistiocytosis (HLH), or EBV
mucosal ulcerations (EBVMU), while CMV
reactivation can lead to life-threatening tissue invasive
diseases like pneumonitis, colitis, hepatitis, and
nephritis [5,6]. The reactivation of EBV and CMYV is
well-known in transplant patients; however, it’s rarely
studied in other immunocompromised patients [7].
Herein, we report two cases of steroid refractory
immune-related colitis post-ICI. In both cases, the
persistence of immune-related colitis was associated
with CMV and EBYV reactivation in the colonic tissue.
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Cases Presentation
Case 1

A 62-year-old female patient with a history of
diabetes mellitus, hypertension, and triple-negative left-
sided breast cancer on neoadjuvant chemotherapy:
Adriamycin plus Cyclophosphamide and
Pembrolizumab. On the 16" of March, after seven
cycles of Pembrolizumab, she presented with grade II
diarrhea plus abdominal pain of five days duration.
There was no rectorrhagia, fever, or chills. The vital
signs were within normal. Her physical examination
was unremarkable, with a soft, non-tender abdomen.

On admission, the white cell count was 4200
cellsymm® with a neutrophil count of 59% and a
lymphocyte count of 22%. Her C-reactive protein
(CRP) level was 11 mg/L. The liver function tests
(LFTs), creatinine levels, and electrolytes were normal.
In addition to that, blood and stool cultures were sent.
She was started empirically on IV piperacillin-
tazobactam 4.5 g every 8 hours after a negative
Clostridium difficile screening test. A Computed
tomography (CT) scan abdomen-pelvis showed a
diffuse wall thickening involving a segment of sigmoid
colon and adjacent descending colon, likely
inflammatory in nature (Figure 1a). For that, antibiotics

Figure 1. Radiological, histopathological and macroscopic colonic tissue showing severe colitis.

d § N

a) CT scan abdomen-pelvis showing diffuse wall thickening of the descending colon. b) Colonic mucosa with surface erosions and dense lymphoplasmacytic
infiltrate in lamina propria. (H & E 5 x). ¢) High power magnification of colonic biopsy highlighting dense chronic inflammation with cryptitis and crypt
abscess formation (H & E 20 x). d) Interval development of significant circumferential mural thickening involving the cecum and ascending colon. e) Diffuse

erythematous mucosa with deep ulcerations in the ascending colon.
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were stopped, and she was started on
methylprednisolone 2 mg/kg Intravenously (IV). On
day two of admission, she underwent a colonoscopy
that revealed diffuse mucosal inflammation and
hyperaemia with scattered erosions (Figure 1b). The
histopathological evaluation showed diffuse moderate
acute and chronic inflammation with cryptitis and crypt
abscess formation (Figure 1c). CMV was negative in
both blood and colonic tissue. The patient improved
clinically on steroids, and for that, she was discharged
on a prednisone tapered dose.

A week later, she was re-admitted for worsening
her diarrheal illness, reaching eight episodes per day of
bloody diarrhea with diffuse abdominal pain. A repeat
stool culture and C. diff studies were negative. The CT
scan abdomen-pelvis revealed significant
circumferential mural thickening in the cecum and
ascending colon in keeping with colitis, plus an increase
in the proctosigmoiditis extending into the distal
descending colon (Figure 1d). A colonoscopy was
performed, and it showed severe procto-colitis
involving the recto-sigmoid, ascending colon, and
caecum with deep ulcerations. Infliximab 5gm/kg IV
was started at 0, 2, and 6 weeks. The histopathology
result showed severe chronic colitis with ulceration.
The CMV and EBV PCR turned positive with 61,921
IU/mL for CMV and 138.261 IU/mL for EBV. No
CMV-like inclusions were seen. Taking into
consideration the severity of the illness and the high
viral load, we started valganciclovir 900 mg every 12
hours orally for three weeks. The patient improved
clinically with the resolution of the symptoms of
diarrhea and abdominal pain.

Case 2
A 55-year-old female with left breast cancer was
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admitted in April 2023 for profuse diarrhea of 6-8
episodes per day and colicky abdominal pain of two
months duration. Her history of malignancy goes back
to July 2022 when she was diagnosed. She received
neoadjuvant chemotherapy (Keynote 522) till
December 2022 followed by a left-sided modified
radical mastectomy in January 2023. After surgery, she
received radiotherapy and was started on
Pembrolizumab in February 2023. A month later she
started complaining of profuse bloody diarrhea with
colicky abdominal pain.

Laboratory testing revealed a normal white cell
count. The C-RP level was 5 mg/L. Stool analysis,
culture, and C. diff studies all turned negative. The
patient underwent a colonoscopy that showed mild to
moderate colonic inflammation extending from the
rectum to the hepatic flexure (Figure 2a). Tissue for
histopathology was sent and it revealed mild ulceration
& architectural distortion, and moderate acute and
chronic inflammation (cryptitis and crypt abscess). In
addition to that, the colonic CMV PCR turned out
positive with low titers of 1884 IU/mL and EBYV titers
of 13,671 IU/mL. The blood CMV and EBV PCR were
taken and were negative.

The patient was started empirically on prednisone 2
mg/kg IV and improved dramatically. For that, she was
discharged on oral prednisone therapy of 2 mg/kg/day
with tapering by 10 to 20 mg every five days. On May
2023, she presented again with profuse diarrhea and
colicky abdominal pain. Her vitals were normal.
Laboratory testing showed a white cell count of 3770
cells/mm? with 58% neutrophils and 27% lymphocytes.
A C. diff test and stool culture were negative. A
repeated sigmoidoscopy was done and showed a
continuous moderate inflammation with superficial
ulcerations (Figure 2d). The histopathology showed

Figure 2. Histopathological and macroscopic findings of colitis with positive.

a) mild erythematous mucosa with some aphtous lesions. b) Section showing colonic mucosa with surface ulceration, moderate chronic inflammation and
crypt abscess formation (H&E 10 x). ¢) Higher magnification showing large nuclei probably representing CMV inclusions. (H&E 40 x). d) Diffuse
erythematous mucosa with some superficial ulcerations.
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chronic inflammation with micro abscesses and
megaloblastic features in keeping with CMV proctitis
(Figure 2¢). The CMV and EBV DNA levels turned
positive with 502,683 TU/mL for CMV and 2,425,556
IU/mL for EBV. The patient was started on oral
valganciclovir 900 mg every 12 hours for 21 days. The
patient’s diarrhea resolved after a week of starting
antiviral therapy.

Discussion
Herein, we reported two cases of steroid refractory
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IClI-related colitis who were found to have EBV and
CMV colonic reactivation. The diagnosis was made
through endoscopic evaluation plus molecular and
immune histochemistry testing. Both patients were
treated through withholding the ICI, immunomodulator
therapy (steroids or infliximab), and oral valganciclovir
for CMV disease.

Immune-mediated colitis (IMC) is a common
complication that can arise in patients receiving
immune checkpoint inhibitors (ICIs). The incidence of
IMC varies depending on several factors, including the

Table 1. Published cases of CMV colitis in Patients with Immune Checkpoint Inhibitors related colitis.

Immune

Author Age/Sex  Malignancy checkpoint Clmnca}
P presentation
inhibitor

Tayet.al.[10] 78/F  Colowrectal NA NA
cancer
Tayet.al. [10] 60/M  tastatic NA NA
melanoma
Tayet.al. [10] 64/M  Mctastatic NA NA
melanoma
. Refractory
FranlElll?]et al 67/F Melanoma Ipilumumab diarrhea +
hematochezia
. Refractory
FranlElll?]et al 71/ M Melanoma Ipilumumab diarrhea +
hematochezia
. Refractory
Franlflll?]a al. 57/M Melanoma Ipilumumab diarrhea +
hematochezia
. - Refractory
Franklin et al. 73 /M Melanoma Iplllmumab and diarrhea +
[11] nivolumab .
hematochezia
Katharina . .
Lankes et al. 32/M Melanoma Ip 1l.umumab / Hemorrhaglc
[13] Nivolumab diarrhea
Refractory watery
Harris et al [14] 66/ M Melanoma of Nivolumab non-bloody
the scalp .
diarrhea
Severe watery
Gueguen J et 70/ M Melanoma  Pembrolizumab diarrhea +
al. [15] electrolyte
imbalance
van Turenhout Ipilimumab / Diarrhea with
etal. [16] 73/F Melanoma Nivolumab hematochezia
van Turenhout Lung . Refractory
etal. [16] S4/F adenocarcinoma Nivolumab diarrhea
Furuta et al. . Hematochezia
[17] 77/M Melanoma Nivolumab and diarthea
Kadokawa et 58/M Lung Durvalumab  Bloody diarrhea
al. [18] adenocarcinoma

Colon?scopy Diagnosis Treatment Outcomes
findings
Colitis NA Ganciclovir IV Passed away
Colitis NA Ganciclovir IV Passed away
Colitis NA Ganciclovir IV Passed away
NA CMV DNA % Ganciclovir IV Passed away
colonic tissue
Positive CMV
NA stain + CMV. Ganciclovir IV Resolved
PCR on colonic
tissue
Positive CMV
NA stain + CMV. Ganciclovir IV Resolved
PCR on colonic
tissue
NA CMV DNA % Ganciclovir IV Passed away
colonic tissue
Positive CMV . .
Crypt abscesses + stain + CMV Ganciclovir IV /
. . . Oral Resolved
erosive lesions PCR on colonic X .
. valganciclovir
tissue
Mild erythema + Colonoscopy
punctuate findings + CMV . .
ulcerations + Owl’s PCR (631 IU/ml) Valganciclovir Resolved
body findings on colonic tissue
Resolved but
. . relapse after
. Positive CMV Ganciclovir IV resumption of the
Pancolitis . then oral .
stain on IHC X . immune
valganciclovir .
checkpoint
inhibitor.
Positive CMV
Erosive and friable  stain on IHC +
inflamed colon + positive Ganciclovir IV Resolved
mucosal ulcerations qualitative CMV
DNA on stools.
Eroswe and friable Positive CMV Not
inflamed colon + . L. Resolved
. stain on ITHC administered
mucosal ulcerations
Crypt abscesses
. plus lymphocyte
Multiple punched infiltration with ~ Ganciclovir [V Resolved
out ulcers -
positive CMV
stain with THC.
Erosive and friable Ganciclovir 5
os NA mg/kg IV every Resolved

inflamed colon

12 hours
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type of ICI, the dosage of the regimen, and the
underlying malignancy [8,9]. For instance, the IMC
incidence rate in patients receiving CTLA-4 agents is
higher compared to those receiving PD1/PD-L1 agents
(9%-35% vs. 1%-10%; respectively) [1,8,9]. IMC can
occur in up to 32% of patients on a combination therapy
[1,8,9]. IMC appears after four weeks in patients
receiving CTLA-4 agents and 4-12 weeks in those
receiving PD1/PDL-1 agents [8,9]. However, it can
occur as early as ten days or as late as two months after
the last ICI infusion [8,9].

The symptoms of IMC include mild to severe
diarrhea, hematochezia, abdominal distension,
abdominal cramping, and flatulence [8,9]. In rare cases,
it can lead to severe peritonitis with perforation and
septic shock [8]. The American Society of Clinical
Oncology (ASCO) and European Society of Medical
Oncology (ESMO) guidelines recommend testing for
Clostridium difficile toxin, fecal calprotectin, and CMV
PCR on colonic or stool tissue to rule out infectious
etiologies [8,9]. A colonoscopy should be done in
patients with diarrhea of grade two or above[8,9]. In the
majority of cases, the colonoscopy will reveal an acute
mucosal inflammation with intra-epithelial neutrophil
infiltration,  cryptitis, or crypt abscess on
histopathological examination [8,9]. Back to our
patients, the diagnosis of ICI-related colitis was based
on endoscopic and histopathological findings, plus
negative infectious work-up, including C diff studies
and stool culture. The colonic tissues were either
negative for CMV and EBV viral copies (for patient 1),
or positive with a CMV viral load of 1884 IU/mL and
EBYV viral load of 13,679 IU/mL (for patient 2). Both of
our patients responded initially to steroid therapy.
However, they were re-admitted with refractory colitis
where endoscopic reevaluation revealed persistent
acute mucosal inflammation with increased viral loads
of CMV and EBV.

There is limited data on CMV colitis in patients
with IMC. According to Tay ef al., only 0.3% of those
treated with ICI experienced CMV reactivation, 3.8%
of which had CMV colitis [10]. Additionally, Franklin
et al. showed that five of 41 patients with refractory
immune-related colitis had CMV reactivation [11].
CMV reactivation is triggered by the inflammation and
the over-secretion of Tumor necrosis factor (TNF) [12].
This justifies the tropism of CMV reactivation to the
already inflamed tissue [12]. To the date of writing the
manuscript, only 14 cases of CMV colitis in patients on
immune checkpoint inhibitors have been reported in the
literature. Table 1 summarizes the findings and the
outcomes [10,11,13-18].

J Infect Dev Ctries 2025; 19(8):1276-1282.

The diagnosis of CMV colitis requires identifying
typical symptoms and evidence of CMV tissue
invasion, either through Hematoxylin and Eosin (H&E)
stain or Immune histochemistry stain (IHC) [12].
Similar to CMV colitis in patients with inflammatory
bowel disease, distinguishing between CMV
reactivation and CMYV tissue invasion in patients with
immune-related colitis is challenging [19]. Specific
endoscopic and histological findings, such as new
endoscopic findings, the positivity of H & E and IHC
or IHC alone, the density of CMV-infected cells, high
CMV DNAemia, and CMV PCR in colonic tissue,
support the diagnosis of CMV disease [12,19,20]. In
our cases, the patient had persistent diarrhea despite
being on steroids with high CMV viral loads on the
colonic tissue, and positive histopathological findings.
Ganciclovir intravenously (IV) is the preferred
treatment for CMV disease, although oral
valganciclovir may be considered in those who can
tolerate oral intake [10]. Reducing immunosuppressive
therapy is crucial, if possible, but there is no clear
consensus on the duration of antiviral treatment or the
need for permanent discontinuation of immunotherapy
[10]. Similar to CMV, Epstein-Barr virus reactivation
in colonic tissue was found to increase the severity of
colitis in patients with inflammatory bowel disease
[21,22]. We found only one retrospective study that
linked EBV mucosal ulcerations and the severity of
IMC for four patients [23]. Thus, EBV reactivation may
have a role in exacerbating the symptoms of patients
with immune-related colitis. However, there is limited
available therapy for EBV reactivation where
Rituximab is used to be prescribed in transplant
patients.

Conclusions

In conclusion, CMV and EBV reactivation are
associated with refractory or severe immune checkpoint
inhibitor colitis. It is particularly important to be
vigilant for CMV colitis, as treatment options like
ganciclovir or valganciclovir are available. However,
it’s too challenging to differentiate between CMV
reactivation versus CMV tissue invasive disease. For
that, trending viral loads, checking the H & E and IHC
stains, and most importantly, the clinical progress of the
patient is needed to decide whether to treat or not. For
EBYV reactivation, there is limited evidence of its role in
exacerbating the symptoms of patients with immune-
related colitis, with limited available therapeutic
options.
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