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Abstract
Purpose of Review Cytomegalovirus (CMV) colitis is a relatively common end-organ infectious complication in immunocom-
promised hosts which negatively affects clinical outcomes. This paper presents the contemporary approaches to the diagnosis and
management of CMV colitis and discusses some of the controversies of this condition, focusing on methods of diagnosis.
Recent Findings While certain risk factors for CMV colitis are well recognized, the clinical as well as endoscopic features of this
condition are nonspecific. Rapid diagnosis and management are usually needed, especially in critically ill patients, which
necessitate invasive diagnostic procedures. Hematoxylin and eosin staining of colonic mucosal tissue may show the typical viral
inclusions associated with CMV colitis that are highly specific for this condition. However, the staining has low sensitivity
compared to immunohistochemistry, which is considered the gold standard for diagnosis of CMV colitis. Tissue polymerase
chain reaction (PCR) is highly sensitive for diagnosis, but is controversial for many reasons, detailed in this paper.
Summary A high index of suspicion is needed, and once diagnosis is made, treatment should be highly considered to improve the
outcome of these severely ill patients. Noninvasive diagnostic tests will be available in the future and will hopefully improve the
diagnosis and care of patients with CMV colitis.
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Introduction

Cytomegalovirus (CMV), a member of the herpesviridae
family, is a common viral infection in the general popula-
tion. The seroprevalence of CMV varies between 40 and
100% and is influenced by age and geographic distribution
[1]. CMV usually causes self-limited disease in the healthy
population but may result in severe systemic disease in

immunocompromised patients. CMV colitis occurs most
commonly in immunocompromised hosts and is believed to
negatively affect the clinical outcome of those patients [2].

The objective of this paper is to present contempo-
rary approaches to the diagnosis and management of
CMV colitis.

Epidemiology of CMV Colitis

CMV end-organ infection, including colitis, is a relative-
ly common infectious complication among immunodefi-
cient patients. In liver transplant recipients, the cumula-
tive incidence of post-transplantation CMV end-organ
disease (pneumonia, colitis, hepatitis, retinitis, and gas-
tritis) at 10 years was 4.9% [3]. In allogeneic hematopoi-
etic stem cell transplantation patients, the incidence of
CMV end-organ disease was 15–25% [4].

One of the most common settings of CMV colitis, other
than the classical immunodeficiency conditions, is inflamma-
tory bowel disease (IBD). The prevalence of CMV disease in
IBD ranges from 1.5 to 4.5% [5, 6]. Among IBD patients,
CMV is found more commonly in ulcerative colitis (UC) than
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in Crohn’s disease. A prevalence as high as 40% was found
within UC patients, with the highest prevalence during epi-
sodes of acute severe colitis [7•, 8, 9].

CMV colitis is rarely encountered in immunocompe-
tent hosts. In a meta-analysis, Galiatsatos et al. [10]
showed that 36% of critically ill immunocompetent pa-
tients in intensive care unit (ICU) had CMV end-organ
disease. The mean age of immunocompetent patients
with CMV disease was stated to range between 64
and 75 years and most patients had underlying comor-
bidities, such as chronic kidney disease, diabetes, or
cardiomyopathy [11, 12]. The in-hospital mortality of
patients with CMV colitis, probably affected by these
comorbidities, was 71.4% despite treatment [11].

Risk Factors

Immunodeficiency is the principal risk factor for CMV
colitis. CMV colitis has been described in patients infect-
ed with human immunodeficiency virus (HIV), in patients
who underwent solid organ transplants, or in patients with
malignancy. Among pediatric acute lymphoblastic leuke-
mia patients, CMV disease, including colitis, was associ-
ated with periods of prolonged lymphopenia [13].
Lymphopenia was also a risk factor for CMV invasive
infection in solid organ transplants [14].

In IBD, risk factors that were associated with CMV
colitis were older age [8], shorter IBD disease duration
[15], and in acute severe colitis, a higher endoscopic score
[9] and pancolitis [16]. Immunosuppression also has a sig-
nificant role in IBD. High doses of systemic corticosteroids
were found to be an independent risk factor for CMV-
associated colitis in patients with active UC [9, 16]. Other
studies also confirmed previous findings regarding the asso-
ciation of other immunomodulators (i.e., thiopurines and
methotrexate) but not anti-TNF agents with CMV disease in
patients with IBD [17, 18].

Several risk factors for CMV colitis were recognized
in the immunocompetent population. Ko et al. [19] re-
ported certain conditions, including renal, neurologic,
and rheumatologic diseases, ICU admission and exposure
to antibiotics, antacids, steroids, or blood transfusions, to
be associated with CMV colitis. Among these, steroid
use and blood transfusion were identified as independent
risk factors for CMV colitis. In addition, higher mortality
rate was shown in patients over 55 years of age with
comorbidities such as diabetes or chronic kidney disease.
Among immunocompetent infants, although breastfeeding
is not contraindicated, it has been suggested that
breastmilk may play a role in acquiring CMV infection
including colitis [20, 21].

Clinical Features

Symptoms of CMV colitis are nonspecific. It has been com-
monly described as incorporating mild-to-severe symptoms of
colitis, such as diarrhea, rectal bleeding, fever, abdominal
pain, weight loss, and up to colonic perforation [12, 19]. Ko
et al. [19] reported hematochezia and diarrhea to be the two
most frequently observed symptoms. Patients with CMV co-
litis had lower WBC counts, hemoglobin, and albumin levels
compared to controls [19], as well as thrombocytopenia [22].
In a case series comprised of 23 cases of invasive CMV en-
terocolitis among young immunocompetent children [20], pa-
tients have been shown to have marked leukocytosis and
thrombocytosis. Clinical symptoms tended to show watery
or bloody diarrhea, with a mean 13-day-symptom duration.

In IBD, the symptoms of CMV colitis tend to mimic IBD
exacerbation and include abdominal pain, anorexia, malaise,
nausea, vomiting, diarrhea, and bleeding [5]. Colonic perfora-
tion, although uncommon (about 1% of cases), is a potentially
fatal complication in these patients.

In a meta-analysis [15], Zhang et al. found that CMV-
positive patients (by PCR or IHC) presented with significantly
higher susceptibility to severe colitis, pancolitis, and
colectomy. Prolonged hospitalization [8] and the presence of
fever [7•] were also associated with CMV colitis in IBD.

The patients with CMV colitis do not present, however,
with the classical symptoms of CMV viremia (such as
pharyngitis, lymphadenopathy, and splenomegaly). CMV
is a potential cause of steroid resistance in IBD, with a
resistance rate as high as 70% in CMV-positive IBD pa-
tients compared to a rate of 35% in CMV-negative IBD
patients [23]. Among the pediatric UC population, Cohen
et al. showed higher prevalence of CMV-positivity in pa-
tients who required colectomy within 12 months of hospi-
talization for acute severe colitis [24•].

Whether CMV colitis is associated with higher risk of mor-
tality is not clear [25, 26]. Zhang et al. [25] reported that the
odds of in-hospital mortality for an IBD patient with CMV
disease or infection was seven times higher compared with an
IBD patient without CMV, while Grossberg et al. [26] showed
only a trend toward higher in-hospital mortality among hos-
pitalized patients with ulcerative colitis complicated by CMV.
Nevertheless, this association, if exists, does not imply cau-
sality, i.e., CMV could only be a marker of more severe or
refractory UC and not the trigger.

Endoscopic Findings

Generally, endoscopic findings of CMV colitis are nonspecif-
ic. The only significant independent endoscopic findings of
CMV colitis are ulcerations with a well-defined, punched-out
appearance [16, 27]. The prevalence of mucosal ulcerations is
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high, 70–80% and over [19, 28]. Irregular ulceration and a
cobblestone-like appearance are also associated with CMV
colitis [29]. Histologically, the number of CMVinclusion bod-
ies was reportedly significantly higher in patients with
punched-out lesions [29]. Infrequently, CMV colitis manifests
as toxic megacolon with pseudomembrane formation or ische-
mic colitis [30, 31]. Two recent case reports also showed
CMV colitis to be misdiagnosed as a rectal malignancy,
described as an inflammatory tumor-like mass, in an im-
munocompetent patient [31, 32]. Therefore, diagnosis re-
quires histological evaluation of biopsy tissue, preferably
taken from the base and edge of the ulcers [33]. It is
important to note, however, that since CMV colitis may
only be seen in the right colon, diagnosis may not be possible
with an incomplete colonoscopy. In gastrointestinal graft-
versus-host-disease (GVHD), an ulcer in the cecum, especial-
ly in the ileocecal valve, was reported as a specific endoscopic
finding of CMV colitis [28].

Diagnosis

Blood serology for CMV has no diagnostic value for CMV
colitis since the seroprevalence of CMV within the adult pop-
ulation is high (at least 40% seropositive) [34]. In a localized
infection, the tissue may contain higher CMV viral concentra-
tion than found within the blood. Blood serology could have
potential benefits, such as identifying patients who are at risk
of acquiring a new CMV infection (seronegative) or reactiva-
tion (seropositive) [3]. However, serology cannot replace in-
vasive endoscopic procedures for pathological confirmation
of CMV colitis.

Hematoxylin and eosin (H&E) staining has the ability to
show the typical viral inclusions commonly associated with
CMV colitis (“owl eye appearance” inclusions, Fig. 1). If
present, this histological appearance is highly specific for
CMV. However, the H&E method has been shown to have a

lower sensitivity compared to immunohistochemistry (IHC)
and tissue polymerase chain reaction (PCR) [8, 36].
“Atypical inclusions” are described as smaller infected cells
with basophilic inclusions that are up to twice the size of their
non-infected neighbors and do not have the classic halo ap-
pearance, especially within patients that have concomitant
IBD (Fig. 1) [33, 37]. Therefore, it has been stated that if GI
biopsy from transplant patients contains gland apoptosis, even
without viral inclusions, CMV IHC should be performed [38].
An alternative explanation for low sensitivity of H&E staining
could be due to the rarity of finding these inclusion bodies
within the relatively small amount of tissue biopsied [36].

The gold standard for detection of CMV in GI mucosal
biopsies is CMV-specific IHC, labeling CMV antigen in in-
fected cells [27, 33, 39]. IHC should be performed in any
clinical suspicion or consistent findings in the H&E staining.
The inclusions in IHC tend to be nuclear, occasionally cyto-
plasmic, mainly within endothelial cells. Zidar et al. [33]
showed that no positive cells in IHC had been found within
tissues not infected with CMV. This study showed the density
of positive cells determined by IHC to correlate with the num-
ber of viral copies determined by PCR, as opposed to an
earlier study that found IHC only variably agrees with viral
load levels [27]. However, IHC seems to be particularly useful
for isolated infected cells, and so should be considered when
there is only mild active inflammation [37].

Whereas quantitative plasma PCR implies for diagnosis of
systemic infection, PCR in the colonic tissue has been shown
to be more sensitive than IHC, and guidelines of the European
Crohn’s and Colitis organization (ECCO) recommend diag-
nosing CMV colitis in IBD patients using PCR in GI biopsy
tissue [40]. This method is fast, objective, and highly stan-
dardized [12]. However, using PCR for diagnosis of CMV
colitis is controversial [33]. One source of controversy is re-
lated to the difference between fresh and formalin-fixed,
paraffin-embedded tissue (FFPE) when performing PCR.
Fresh tissue is often hard to obtain in clinical practice. Mills

Fig. 1 a Hematoxylin eosin–stained slide at a high power showing
cytomegalic cells containing basophilic intranuclear inclusion bodies
(asterisk) and cells with a thickened nuclear membrane and smaller granular
intracytoplasmic inclusions (number sign). b Immunohistochemical staining

cytomegalovirus (CMV) at a high power highlighting CMV-infected
endothelial cells. (From Baniak N. et al. Arch Pathol Lab Med [35]; used
with permission)
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shows that CMV PCR on FFPE GI biopsies complements
IHC [27], and therefore can be used instead of fresh tissue.
Another aspect to consider is that CMV remains latent within
leukocytes after a primary infection, meaning, a positive result
does not necessarily indicate an active infection due to very
high sensitivity. McCoy et al. [34] showed that PCR increased
sensitivity to detect CMVin observed prior histologically neg-
ative biopsies from patients with subsequent positive CMV
colitis. Hence, the use of PCR has been suggested when
IHC is negative and there is a strong clinical suspicion of
CMV infection [27]. However, there is still a need to define
a cut-off for PCR within GI biopsies [12]. A mucosal viral
load greater than 103 copies/105 cells was associated with
refractoriness to treatment [41], whereas a viral load of 250
copies/mg of tissue was shown to be a predictor of steroid-
resistant disease [42].

Furthermore, there is a need to develop noninvasive mo-
lecular tests for diagnosis of CMV colitis. PCR for CMV in
stool may become the noninvasive diagnostic test of choice
[1]. Either way, high index of suspicion is needed for diagno-
sis of CMV colitis in immunocompromised as well as immu-
nocompetent patients.

Management

The drug of choice for CMV colitis in adults is oral or intra-
venous ganciclovir (5 mg/kg twice daily) [43, 44]. ECCO
guidelines suggest that after 3–5 days of intravenous ganci-
clovir, a transition can bemade to oral valganciclovir (900mg/
twice daily) for the remainder of the 2–3-week course [40].
Within pediatric patients, it is recommended to use 14–
21 days of parenteral ganciclovir, as an early switch to oral
treatment could promote CMVreactivation [13]. Foscarnet may
be used as an alternative when the patient has gained resistance
or intolerance [44]. Combination of antiviral therapy with gran-
ulocyte and monocyte adsorptive apheresis (GMAA) within
renal transplant recipients decreased the therapeutic duration
of CMV infection without any adverse effects [45].

Whether medical treatment is necessary for immunocom-
petent patients is debatable. Antiviral medications have con-
siderable side effects, such as myelosuppression, central ner-
vous system disorders, hepatotoxicity, and nephrotoxicity
[30]. However, untreated CMV disease is associated with
higher morbidity and mortality. It has been suggested that an
immunocompetent patient should only be given antiviral treat-
ment if it is a male over 55 years old or if the patient has
comorbidities that affect the immune system, such as diabetes
or chronic renal insufficiency [43]. Still, many reports have
described a rapid clinical improvement after starting therapy
[7•, 20, 30]. Therefore, a common practice is to treat immu-
nocompetent patients who have severe CMV colitis, at least
until further studies can be done [30].

Conclusions

CMV is a common infection in the general population, and a
relatively common end-organ infectious complication in im-
munocompromised patients. In UC patients, it is associated
with severe colitis in both children and adults and often leads
to deterioration in their clinical outcome. A high index of
suspicion is needed, and once diagnosis is made, treatment
should be highly considered to improve the outcome of these
severely ill patients. Noninvasive diagnostic tests will be
available in the near future and will hopefully improve the
care of patients with CMV colitis.
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