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Ulcerative colitis (UC) patients are believed to have an increased risk for the colonic reactivation of cytomegalovirus (CMV)
infection due to both inherent and iatrogenic factors. Numerous studies and case reports have described CMV infection as
complicating the disease course of ulcerative colitis patients; the existing evidence suggests an association between the presence
of CMV infection and increased colectomy and mortality rates in UC patients. Whether CMV is nonpathogenic with a tropism
towards areas of dysplasia and inflammation in the colon of UC or plays an active role in pathogenesis is still debated. In this paper,
we examine the existing evidence for the diagnosis and management of CMV infection in UC patients.

1. Background

Cytomegalovirus is a member of the Herpesviradae family,
which also includes Epstein- Barr virus, herpes simplex
virus, varicella-zoster virus, and herpesvirus 6, 7, and
8 [1]. The virus is transmitted through close personal
contact with body fluids, including saliva, urine, blood,
breast milk, semen, and transplanted organ tissue [1].
CMV infection is ubiquitous in developed nations, with
laboratory evidence of prior infection in 40%–70% of
the general adult population [2, 3]. Immunocompromised
patients may present with severe end-organ involvement as
a manifestation of primary acute CMV infection [1, 4]. In
contrast, immunocompetent individuals with primary CMV
infection are generally asymptomatic, only rarely develop
colitis, encephalitis, myocarditis, and other organ-specific
entities. In immunocompetent population, primary CMV
infection is generally self-limited, and resolves to a state of
lifelong latency. In the latent phase, the viral genome exists in
an episomal circular form and does not replicate [5]. Latent
CMV evades the host immune system, remaining dormant
in myeloid progenitor cells and endothelial cells, without
active viral replication or manifestation of clinical symptoms
[6]. Latent infection carries no known increased morbidity
or mortality risk. However, in the setting of immune

activation, such as with inflammation, cytokines TNF-alpha
and IFN-gamma can induce CMV-harboring monocytes
to differentiate into macrophages [6–8]. This in turn may
activate CMV replication and migration to inflammed tissue
to further propagate infection [6, 7]. CMV reactivation,
seen clinically in acquired defects of cellular immunity, such
as with immunosuppressant therapy, chemotherapy, bone
marrow or solid organ transplantation, and HIV/AIDS, can
lead to high disease activity and mortality [2].

2. Increased Risk of CMV Reactivation in
UC Patients

Numerous case reports and prior studies have noted
increased colonic CMV reactivation in ulcerative colitis
patients [2, 4, 9–17]. A study of 21 idiopathic ulcerative
colitis patients demonstrated a statistically significant higher
proportion of patients with enteric tissue CMV, 57.1% in
UC compared to 14.3% in colorectal cancer patients [18].
The authors used the colorectal cancer group as a surrogate
for the general population to conclude that UC carries
an increased risk of CMV reactivation. A cross-sectional
prospective study estimated that CMV in intestinal tissue
biopsies were about 20 times more likely in UC patients
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than control individual with noninflammatory disease [3].
Similar studies have demonstrated increased CMV colonic
reactivation in UC patients [2, 4, 9–17]. Limitations of
these studies include the inclusion of only hospitalized or
symptomatic UC patients and the lack of a true control
population of healthy patients.

3. Factors Contributing to CMV Reactivation in
UC Patients

This increased risk for reactivation of latent-CMV dis-
ease UC patients compared to the general population is
thought to be due to both iatrogenic and inherent factors.
For instance, multiple studies, including that of non UC
posttransplant patients, have correlated the use of steroids
and/or immunosuppressants to increased CMV reactivation
rates [18–20]. After examining a variety of clinical and
demographic factors, only systemic steroid use was found
to be correlated to CMV infection [21]. Duration of steroid
exposure was also an important factor contributing to CMV
reactivation since use of steroids for greater than three
months was associated with increased CMV rates among UC
patients [22]. At this time however, the cumulative steroids
dose that would predisposing to CMV reactivation has not
been established.

Another risk factor for CMV reactivation is steroid-
refractory disease. A case control study showed positive CMV
immunohistochemistry (IHC) in the surgical specimen of
10 of 40 (25%) patients with steroid-refractory UC and 1
of 40 (2.5%) patients with nonrefractory UC (P = .007)
[10]. The authors estimated at least a 10-fold increased
incidence of colonic CMV among steroid-refractory patients
and recommended detection of CMV should be part of the
routine evaluation of steroid-refractory UC patients [10].
Similarly, another study found either CMV inclusion bodies
and/or positive IHC in colonic biopsies in 6 out of 19 steroid-
refractory UC patients but not in 75 inactive UC or steroid-
responding UC patients [9]. Despite these accumulating
evidences, steroid-refractory UC may simply be a surrogate
marker of severe inflammation and not a direct contributor
to CMV reactivation.

Association of cyclosporine, biologic therapy, and
immunomodulator therapies to CMV reactivation in UC has
also been studied. One study found that 18 of 23 UC patients
developed active CMV infection after approximately 3 days
of cyclosporine treatment [20]. A prospective study found
active CMV disease in 5 out of 6 UC patients after 7–10 days
of cyclosporine treatment [9].

To determine if there is any potential association between
CMV infection and anti TNF-alpha use, 11 consecutive
patients with inflammatory bowel disease were checked
before and after a standard 3-infusion course of infliximab
[23]. The authors did not find active CMV infection using
conventional histology and IHC stains, suggesting that there
is no increased risk of clinically significant CMV reactivation
in the setting of TNF-alpha inhibitors [23]. More studies are
needed to assess the relationship of anti TNF-alpha therapy
to CMV reactivation including whether duration of anti
TNF-alpha therapy is a risk factor to CMV reactivation.

At this time, there are conflicting results on the asso-
ciation of CMV reactivation with thiopurine drugs. Some
studies found association of CMV reactivation with aza-
thiopurine [3, 22, 24, 25]. Other studies, however, did
not show an association between CMV reactivation and
azathiopurine [3, 22]. Additional larger, controlled studies
are needed to determine whether immunomodulators used
in UC are linked to increased CMV reactivation.

Overall, these studies suggest that iatrogenic immuno-
suppression may contribute to CMV reactivation in UC
patients. However, the presence of CMV reactivation in
patients with little or no steroids/immunosuppressant expo-
sure suggests that there are additional factors that contribute
to the reactivation of CMV infection. One report reviewing
the existing literature found that 7 of 27 IBD patients with
CMV reactivation had less than one month of steroid use,
and 5 patients had no prior exposure at all [2]. Similarly,
another study found at least 5 case reports of UC patients
developing CMV in steroid-naı̈ve patients [12]. Investiga-
tions to identify other risk factors for CMV reactivation have
failed to consistently correlate age, sex, time to diagnosis,
number of prior flares, inflammatory markers, or nutritional
status to increased CMV reactivation among UC patients
[3, 9, 21, 25].

One factor that appears to correlate with CMV reacti-
vation in UC patients independent of immunosuppression
is the severity of disease itself. In a study involving 63
IBD patients of whom 61 were UC patients, pancolitis
and histologic activity were significantly and independently
correlated with CMV infection [25]. A Japanese study of
126 post-colectomy surgical specimens stratified by surgical
indications found 25% of 32 patients labeled as “Severe”
UC demonstrated histologic evidence of CMV, compared to
8.3% of 72 patients with “Refractory” UC and 0% of 22
patients for “Dysplasia or cancer” UC [26]. In this study, high
steroid use is not found to be a risk factor for CMV infection
[26].

4. Diagnosis of CMV Reactivation in
UC Patients

Despite the recognition of increased risk of CMV reactivation
in UC patients, the efficient and accurate diagnosis of active
CMV infection in this population remains a challenge.
CMV colitis shares many similar clinical features to an
active UC flare. Patients may present with combination
of fevers, malaise, anorexia, weight loss, abdominal pain,
diarrhea, hematochezia, and tenesmus. Similarly, there are
no endoscopic findings that have been reliably able to
distinguish CMV colitis from active ulcerative colitis. The
colonic appearance may include areas of erythema, ulcera-
tion, exudates, erosions, edema, and/or pseudotumors [36].
Studies examining elements of the presenting symptomatic
complaints, initial laboratory data, and ensuing hospital
course as predictors of CMV colitis versus active UC have not
been systematically performed. Subanalysis of prior studies
suggest that evidence of hematologic derangements sec-
ondary to bone marrow depression or severe hypokalemia on
laboratory testing may indicate CMV involvement [22, 37].
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Figure 1: Histologic examination of CMV infection. (a) Haematoxylin and Eosin (H&E) staining for CMV. CMV-infected cells are indicated
by yellow arrows. Cells infected with CMV are larger, with a thickened nuclear membrane and granular intracytoplasmic inclusions.
Typical “owl’s eyes” or basophilic intranuclear inclusion bodies are representative of active CMV replicating nucleoprotein cores. (b)
Immunohistochemistry (IHC) staining of CMV colitis. The use of IHC staining in histologic examination of CMV colitis can increase
the diagnostic sensitivity. Typical IHC staining for enteric CMV is denoted by yellow arrows.

Others reports have suggested that clinical signs of fever,
lymphadenopathy, splenomegaly, toxic megacolon and rapid
clinical deterioration can help distinguish a superimposed
CMV infection from a UC flare [19, 37]. However, these
findings have not been independently validated.

CMV-specific laboratory testing has also been unreliable
in diagnosing active CMV colitis. CMV serology, antigen
testing, and DNA testing are useful for identifying prior
exposure history, but can be difficult to interpret in the
setting of active infection, and correlate poorly with active
disease [36, 38]. Higher levels of quantitative DNA PCR
have been suggested as indicative of active infection, but
further studies are needed to elucidate whether CMV PCR
levels correlate with active disease, response to therapy, or
clinical outcomes. Experts believe that CMV appears to be
a local process triggered by local proinflammatory cytokines
as well as systemic immunosuppressant conditions, which
could explain the poor predictive and correlative nature of
serum CMV studies to active colitis [9]. At this time, the gold
standard to diagnosing active CMV infection in UC patients
requires histologic examination of involved tissue.

Histologic examination of diseased colon can show a
variety of findings that indicate CMV reactivation. On
Haematoxylin and Eosin (H&E) staining, CMV-infected
cells are typically 2 to 4-fold larger than their surrounding
cells and demonstrate a thickened nuclear membrane and
granular intracytoplasmic inclusions (Figure 1(a)). Typical
“owl’s eyes,” or basophilic intranuclear inclusion bodies
surrounded by a clear halo, can be seen and are representative
of active CMV replicating nucleoprotein cores (Figure 1(a)).
In addition, special IHC staining of murine monoclonal
antibodies specific to one of immediate early (IE) antigens
of HMCV have been shown to increase the diagnostic

sensitivity histologic examination for enteric CMV [36].
Studies have shown that up to 37.5% of patients with enteric
CMV do not demonstrate any typical inclusions on H&E
staining, and that the addition of IHC staining can increase
the sensitivity to 93% [36]. Typical IHC staining for enteric
CMV is shown is Figure 1(b).

To date, the identification of either typical CMV inclu-
sion bodies on routine staining or special immunohisto-
chemical stains against CMV remains the most reliable
method to diagnose active CMV colitis. The various diag-
nostic techniques to detect CMV are summarized in Table 1.

5. Increased Morbidity and Mortality in
UC Patients with CMV and Response to
Antiviral Therapy

The importance of prompt and proper recognition of CMV
reactivation in UC patients has been highlighted by studies
showing increased morbidity and mortality. A prospective
observational study of 114 UC patients found that among
patients with steroid-refractory disease, 3 of 6 (50%) patients
with evidence of CMV reactivation proceeded to colectomy,
compared to 2 of 13 (15%) steroid-refractory patients
without CMV [9]. Another study of 63 patients, of which 61
were UC patients, found that 4 of 10 (40%) patients with
CMV required surgical intervention compared to 4 of 53
(7%) UC patients without CMV; 3 of 10 (30%) UC patients
with CMV had fatal outcome, compared to 0 of 53 (0%) UC
patients without CMV [25].

Early detection of CMV reactivation in UC patients
allows for therapeutic intervention with IV antiviral ther-
apy, including ganciclovir or forscarnet, which has been
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Table 1: Summary of diagnostic techniques and its characteristics for CMV infection.

Diagnostic tests Pros Cons Sensitivity Specificity

Serum serology
Can detect evidence of
prior infection

Unable to detect active
colitis

98%–100%
[27, 28]

96%–99%
[27, 28]

Antigen testing
Reasonable sensitivity and
specificity for active disease

Semiquantitative, results
subjective

60%–100%
[29–31]

83%–100%
[29–31]

Culture High specificity
Poor sensitivity; long
incubation;

45%–78%
[30, 32]

89%–100%
[27, 30]

DNA PCR (Serum)
High negative predictive
value, may correlate with
active disease

Different assays and
quantitation methods; low
specificity

65%–100%
[29, 30, 33]

40%–92%
[30, 33, 34]

Histologic H&E stain Inexpensive stain Poor sensitivity
10%–87%
[35]

92%–100%
[35]

Histologic IHC
staining

Improves sensitivity over
H&E staining

Expensive stain 78%–93% [35] 92%–100% [35]

demonstrated to improve clinical outcomes. A case study and
review of the existing literature showed that among 26 total
UC patients with CMV infection, the 20 untreated patients
carried a 67% colectomy rate and 33% mortality [2]. In
contrast, 6 out of 6 patients who were treated with antiviral
therapy survived and avoided colectomy [2]. Similarly, a
case control study found that among 10 UC patients with
CMV infection, 2 patients treated with IV gangciclovir
demonstrated resolution of symptoms and avoidance of
surgery, whereas 6 of 8 untreated patients proceed to surgery
[10]. Another study also reported reduced morbidity and
mortality with antiviral therapy among 7 IBD patients with
CMV infection (5 of whom were UC patients) [22]. The 5
of 5 treated patients went into remission with IV antiviral
therapy, whereas the 2 patients with CMV who did not
undergo antiviral therapy failed to improve and underwent
colectomy [22].

Overall, these studies all suggest that CMV infection
in the setting of ulcerative colitis imparts an increased
morbidity and mortality rate, which can be decreased with
the use of antiviral therapy.

6. CMV Infection as an Innocent Bystander

There are studies suggesting that the presence of CMV repre-
sents tropism towards areas of dysplasia and inflammation
rather than a reflection of true disease. Proponents of the
“innocent bystander” hypothesis believe that the presence
of CMV does not contribute to increased morbidity and
mortality beyond that of the underlying disease, and that
antiviral therapy may eradicate the virus in this secondary,
minor infectious state, without altering the course of under-
lying active UC disease [10]. One study demonstrated no
difference in remission and colectomy rates between UC
patients with CMV reactivation and nonCMV UC patients
[39]. The investigators concluded that CMV reactivation has
little effect on clinical course of UC patients [39]. However,
this study was limited to patients with serologic evidence of
CMV reactivation without demonstrated evidence of CMV
on histologic examination. Another report concluded that
the presence of CMV or antiviral therapy did not alter the

clinical course of UC patients with CMV reactivation [40].
However, in this study 3 of 3 patients with CMV infection
proceeded to urgent colectomy, and the one patient who was
treated for CMV received IV acyclovir rather than ganciclovir
or forscarnet [40]. Another reason for CMV infection as an
“innocent bystander” was that CMV-positive patients who
did not receive antiviral therapy following proctocolectomy
did not show endoscopic or histological cytomegalovirus
reactivation in the ileoanal pouch and in the remaining
bowel [21]. However, surgery itself removed diseased bowel
containing active CMV infection, and these patient were not
on continued corticosteroid therapy postoperatively.

Even though there are reports indicating that CMV
reactivation in UC patients may not affect the outcome of
UC patients, it is the authors’ opinion that UC patients
found to have CMV reactivation should be treated with
IV antiviral therapy, including ganciclovir or forscarnet, to
reduce morbidity and mortality.

7. Stratifying UC Patients with CMV
Reactivation

The true interplay between ulcerative colitis and CMV
infection likely resides between these two competing theories
of pathogenicity versus “innocent bystander.” CMV virus
indeed has a propensity towards colonizing the inflamed,
dysplastic, granulated ulcer beds that are a hallmark of
ulcerative colitis. In cases of lower viral burden, CMV
infection may not meaningfully contribute to active colitis
symptoms. However, the virus’ proclivity toward infecting
endothelial cells and inflamed ulcer beds, suggests that higher
disease burden of CMV may actually lead to microvascu-
lar ischemia, elevated inflammatory response, and altered
hemostasis, possibly exacerbating the existing vulnerable
inflamed areas and leading to increased morbidity and
mortality, beyond that of the underlying UC alone [19].
Clinical or laboratory markers that can stratify whether
CMV is a significant contributor to a patient’s clinical
scenario have yet to be identified. Furthermore, the challenge
of determining which patients may benefit from antiviral
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therapy, immunosuppression escalation, or possible early
surgical intervention still remains.

In prior studies, the density of cells infected with CMV
has been shown to be associated with clinically relevant
infection and severity of disease [19]. Recently, our group
has presented similar findings that the severity of CMV
involvement on histologic examination correlates well with
both clinical outcomes and antiviral therapy response [41].
In this study of 43 IBD patients, 26 of which had UC, patients
stratified to “highgrade infection,” defined by presence of
viral inclusion bodies on both routine H&E and special
IHC stains, demonstrated a significantly higher colectomy
rate (57%) compared to patients stratified as “low-grade
infection” (30%), defined by the absence of viral inclusion
bodies on routine H&E stains but the presence of positive
CMV IHC stains against CMV monoclonal antigens [41]. In
addition, the low-grade CMV group demonstrated a nearly
identical colectomy rate between those treated and untreated
with antiviral therapy (31% versus 29%). In contrast, the
high-grade CMV group demonstrated a trend towards a
decreased colectomy rate in those treated versus untreated
with antiviral therapy (44% versus 83%) [41]. We propose
that in patients with high-grade CMV infection on histology,
CMV may be the main drive for gut inflammation, and
antiviral therapy is effective in treating the inflammatory
process and avoiding colectomy in these patients. In contrast,
among IBD patients with low-grade CMV infection, the
underlying IBD may be the main drive for gut inflammation,
in which case treating IBD using immunosuppressants may
improve clinical outcome.

In addition to determining which patients may respond
to antiviral therapy, numerous unanswered questions remain
regarding the relationship between CMV infection and
ulcerative colitis. Thus far, an overwhelming majority of
studies involve patients either hospitalized or evaluated for
symptomatic disease, and the rate of CMV reactivation
in quiescent UC disease is largely unstudied. Studies have
suggested an increased rate of CMV reactivation in UC
compared to Crohn’s disease patients, but formal studies
that examine the underlying etiology for this, as well as
the difference in rate, outcome, and response to therapy are
lacking.

8. Final Conclusions

Despite arguments of the nonpathogenicity of CMV reac-
tivation, the overall existing literature indicates that UC
patients are at increased risk for CMV reactivation, and
that the failure to appropriately diagnose and treat these
patients in a timely manner leads to significant morbidity
and mortality. This increased risk is likely multifactorial
due in part to both iatrogenic immunosuppression and
underlying factors related to severe inflammation, possible
malnutrition, and inherent immunogenicity. However, these
underlying factors have not been fully elucidated and are not
well understood.

Patients presenting with severe and/or refractory disease,
especially patients with significant steroid use history should

be evaluated for possible CMV reactivation as a possible con-
tributor to their symptoms. Laboratory values can indicate
prior exposure and may suggest active disease, but ultimately
diagnosis depends on histologic examination of involved
tissue demonstrating typical CMV viral inclusion bodies. In
addition, special IHC staining should be performed on tissue
samples to increase the sensitivity of diagnosis.

Patients with severe symptoms and evidence of active
CMV on histologic examination should be treated promptly
with appropriate intravenous antiviral agents to avoid
increased risks of colectomy and possible mortality. Intra-
venous ganciclovir has been the agent that most experts
endorse, but dosages and duration of therapy have not
been established. Those not responding to IV antivirals are
recommended to proceed to surgical intervention.

There remain many unresolved questions regarding the
management of CMV reactivation in ulcerative colitis that
need to be addressed with large, controlled studies.
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