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Cytomegalovirus colitis and Comparing the
Treatment of Ulcerative Colitis, CMV Colitis,
and Co-Colitis

Abstract

Cytomegalovirus can attack different body parts like colon, salivary gland, eye,
lungs, kidneys, etc. The connection between ulcerative colitis and Cytomegalovirus
has been established for more than half century but still remains a hot topic of
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discussion. It is still not obvious whether CMV is a contributor or a bystander.

Cytomegalovirus can attack colon causing CMV colitis whose symptoms are
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similar to ulcerative colitis or both colitis may occur together at same time, so

it is really difficult and important to recognize and treat as early as possible to
prevent the surgery or mortality. UC can be treated with immunosuppressive
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drugs while CMV colitis is treated with anti-viral drugs but Co-colitis if treated

with immunosuppressive drugs can further deteriorate immunity letting virus to

worsen its effect and diseases.
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Introduction

Cytomegalovirus colitis (in short CMV colitis) is an inflammatory
boweldisease caused by Cytomegalovirus (CMV). Cytomegalovirus
(CMV) is a double-stranded DNA virus, along with human herpes
virus, Epstein -Barr virus, Varicella- Zoster virus, Herpes Simplex
virus belongs to Herpesviridae family [1]. Its prevalence rate is
more than 70% in human beings [2]. The spectrum of disease
varies according to the immunity of the host. The immune
competent patients are asymptomatic and may carry lifelong
latent infection, whereas the immunocompromised patients with
human immunodeficiency virus [3] and transplant recipients [4],
have greater morbidity and mortality rate. The relation between
ulcerative colitis and CMV colitis is more than 50 years [5] old;
these have a multifaceted relationship linking a diagnostic group
of bowel diseases. In the present article, we review the general
concept about Cytomegalovirus and CMV colitis along with that
we focused mostly in the treatment of ulcerative colitis, CMV
colitis, and co-colitis.

History, Epidemiology and Transmission

Cytomegalovirus was first isolated in human salivary gland
by 3 different independent groups in 1956 [6-8] and it was
called as salivary gland virus. In 1960, Weller, et al. coined a
term Cytomegalovirus [9]. Powell, et al. found the association
between CMV and Ulcerative Colitis in 1961 [5]. Since the first
report, it has been suggested that there is a correlation between
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these two diseases; however, Weather one can predispose to the
other, or whether CMV is just an “innocent bystander,” remains
controversial [10].

The prevalence of CMV infection varies with age, race, ethnicity,
and socioeconomic status. Two study found that prevalence
was highest in older patients and lowest in younger [11,12]. The
prevalence is higher in Asian and African compared to European
and American [13]. One study shows that CMV positive was
found more in women, large size family, low economic status,
illiterate people [14]. The prevalence of Cytomegalovirus is found
in new onset UC cases, severe UC, steroid refractory UC, non-
refractory colitis even leading to colectomy. The prevalence of
CMV infection in UC cases were found 4.5% in new onset UC by
Kim et al. [15] and 13.8% in severe UC by Kambham et al. [16],
27.3% in steroid refractory UC by Maconi G. etal. [17] and 9.1% in
non-refractory colitis cases by Kim YS et al. [18] in their respective
study. A study from Africa found that up to 14% patients with HIV
and CMV co- infection had Gl tract symptoms due to CMV [19].
The seroprevalence of Cytomegalovirus reactivation is severe
colitis case is about (4.5-16.6)%, among them 25% cases needed
surgery [20].

CMV can be found in urine, blood, throat, cervix, semen, stool,
tears, and breast milk [21,22]. The transmission of CMV infection
from person to person varies different routes. The prevalence
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is higher in a person with multiple sexual partners [23]. It can
be transmitted with close contact to infected person as the
prevalence is higher in family member [24] and daycare centers
[25]. It can also be transmitted with transfusion of blood and
blood products [26-28] transplantation of organs [29] from
seropositive donors, from mother transplacentally or during
birth or during breast feeding [30,31]. CMV can be viable in open
area for several hours. Stowell, et al. in their study took a sample
saliva containing CVM and kept them on different surface and
they reevaluated the samples by culture and real-time PCR, their
result shows that CMV can be alive on metal and wood for 1 h,
3 h on glass and plastic, and 6 h on clothes, rubber, and cracker
[32].

Pathogenetic Mechanisms of CMV

Cytomegalovirus is a DNA virus with double-strand and belongs
to herpes family (HHV-5).The Transmission of Cytomegalovirus
usually occurs through body fluids such as blood, saliva, milk,
urine, tear and vaginal fluids. Cytomegalovirus enters the human
cell by phagocyctic process or by fusion with cell membrane. Inside
the nuclear membrane of nucleus, Cytomegalovirus particles
are made and envelope shapes are formed. Inside the trans-
Golgi network pathogenetic properties of virus is obtained by
proteolytic cleavage of a furin site by forming glycoproteinB(gB).
The CytomegalovirusUL55gene product is GlycoproteinsB, which
is predominant in virus envelope. GlycoproteinsB have capacity
to cleave many proteins like serum proteins, metalloproteinases,
exotoxins, growth factors and glycoproteins [33,34].

Cytomegaloviruses have greatest number of the gene which
can alter the immune defense of the host. Cytomegalovirus
can escape the host immune defense and detection by
number of the mechanisms such as by inhibiting cytokines
production, by inhibiting apoptosis of infected cells, by binding
with CMV-produced Fc receptors, blocking antigen of Major
Histocompatibility Complex (MHC) molecules class | and I,
by inhibiting Natural Killer (NK) cells function [35-38]. Inside
the macrophage, endothelial cells and granulocyte cells
Cytomegalovirus become latent to escape host defense in
immunocompetent hosts. In immunocompromised patients the
humeral immunity usually produces anti-CMV antibodies. T-cell
function is directly related to severity of disease [39,40]. IBD
patients have weak immune capacity may be due to decrease
function of NK cells or poor nutrition or due to medications.
In these kinds of patients, virus are reactived by TNF-a,
proinflammatory prostaglandins and catecholaminesm [41-44].

The major pathophysiologic steps in IBD is the local expression of
the cytokines such as IL-2, IFN-y, and TNF-a. Dendritic cells and
monocytes cells help in virus replication because of chemokines
production; transcription factors (NF-Kb) activation leads these
cells into inflamed area. T-cells are stimulated by endothelial
cells to produce IL-2 and acts as permissive cells and proliferate.
Activated T-cells produce IFN-y and TNF-a, which causes
inflammation and injury to tissue [45,46]. Th1l and Th17 are the
major cytokines of CD arise due to differentiation of CD4* T-cell
[47,48]. CMV infection in CD patient is efficiently eliminated due
to Th1 (IF-y) and local response of T-cell against Cytomegalovirus.
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Th2 is major cytokines in UC [49], which help Natural Killer T- cells
to produce IL-13. Th2 cannot efficiently eliminated or deactivate
virus replication due to lack of effective cytokines so most of case
in clinic, we see is CMV superimposed on UC not CD.

Symptoms and Sign

Immunocompetent patients have no any symptoms so they
are unaware that they have been infected with CMV. Primary
symptoms are fever, fatigue absolute lymphocytosis and atypical
lymphocytes which is also called mononucleosis symptoms.21In
immunosuppressed patient CMV colitis and UC have similar
symptoms, thatis diarrhea, weight loss, hematochezia, abdominal
pain, tenesmus, malaise, anorexia, and fever [50].

Perforation, massive bleeding, CMV infection in organ transplant
or co-infection with IBD increase the risk of morbidity and
mortality significantly [51,52].

Diagnosis

CMV can be diagnosed by taking clinical history, physical
examination, serology, histology, culture, antigen testing, DNA
testing and endoscopy. The advantages and disadvantages of
each method vary as shown in Table 1.

Serology test

Blood serology test is a fast and cheap test which is very helpful in
identifying patients, who are at the risk of CMV infection because
CMV infection can only be found in those patients who are anti-
CMV (lgG antibodies +VE) [53,54]. At least, 4-fold increase in IgG
antibody between 2 weeks to 4 weeks apart is the diagnostic
criteria of CMV infection but most of the patients with severe
colitis did not have past IgG test reports available. IgGtest is very
sensitive (98-100)%and specific (96-99)% for CMV infection [55].
IgG does not change in reactivation phase so it cannot distinguish
between CMV carrier and CMV reactivation. IgMantibody will
increase after 14 days to 40 days after infection and decrease
after 2 months to 3 months of infection and cannot be detected
after 12 months of infection so patient with active CMV infection,
IgM antibody may not be detected at all. IgM test have sensitivity
of 100% and specificity is only 99% as it is not so specific for
disease of colon [55,56].

Antigen test

This test is done in blood, CSF, saliva and urine .it is systemic test
which is rapid but semiquantative. It detect pp65 viral antigen
in neutrophils of white blood cells [57]. This test need intensive
labour and trained technician to perform mRNA amplification
or immunofluorescence assay. The sensitivity of this test is
(60-100)%, but sensitivity decreases as time goes over 6 h and
specificity of this test is (83-100)% [58,59]. It does not distinguish
between latent or active infection and generally found during
replication phase [60]. This test is not specific for intestinal
disease and antigen is not detected in leukopenic patient [61,62].

PCR test

This test is used to detect the DNA or RNA of CMV virus. This test
can be either qualitative or quantitative. Quantitative test is more
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Table 1 Diagnosis of CMV Colitis.

Test Source %Sensitivity %Specificty Remarks
Serology
1gG Blood 98-100% 96-99>° Fast, cheap, past repots may not be available to compare, for intestinal disease
less specific
IgM Blood 10055 9955 Quick, economical, highly sensitive, low specificity for intestinal disease,
undetectable in active stage
Antigen Blood, 60-100 °%%° 83-100 %%  Rapid, systemic, semiquantative, more and experience technician needed, test
CSF should be done within 6hours,undetected in neutropenic patient
PCR test
Blood 65-100%96364  40-92°9%364  Positive predictive value is 94.5% and Negative Predictive Value is 87.4%
correlated with active disease
Tissue 10067 6667 Highest accuracy, Positive test indicates active CMV but may not be
biopsy symptomatic
Shell vial assay Biopsy 42.869 98.4569 Fast, semiquantative, Positive predictive value is 87.6% and Negative Predictive
Value is 86.9%
Histology
Hematoxylin and Eosine  Biopsy  Oct-55 92-100% Cytomegalic cell, number of biopsy, inexpensive, insensitive, sampling error
(Hand E)
Immunohistochemistry  Biopsy  78-93**° 92-100°° Cytomegalic cell, number of biopsy, costly ,not sensitive, sampling error
(IHC)
Viral culture Blood, 45-78%* 89-100°° Time consuming 1weeks to 3 weeks, high false negativity
Biopsy

sensitive that qualitative test. This test is done in blood, stool and
tissue biopsy. This test is very fast and most sensitive, positive
reports indicate active disease but may not be symptomatic.

Blood: the sensitivity of PCR test in blood is (65-100)% and
specificity is (40-92)% [59,63,64]. In one study, it shows that viral
load more than 1000 copies per 100000 leukocytes dose indicate
symptomatic infection of CMV [65]. In another study Kandiel, et
al. state that viral load more than 25 copies per Milliliter (Ml) of
whole blood is level to start antiviral drugs [55].

Faeces: Some new study shows PCR test can be done in human
stool in CMV colitis patient. It is noninvasive method so its higher
sensitivity and specificity is good news for us but detail study is
yet to be done [66].

Colonic mucosa: This test is done in patient with severe UC
not responding to conventional treatment. This test has higher
accuracy to find the virus. The sensitivity of this test is 100% but
specificity is only 66% because of false positive [67]. There should
be certain limit to diagnose CMV infection and to start antiviral
treatment, Roblin et al. proposed viral load more than 250 per
microgram in tissue biopsy sample [68].

Shell vial assay

This test is done with sample containing CMV, placed in shell
vial and centrifuged in incubator at a low speed. After 1day to 2
days cell are stained with anti-CMV labeled fluoresce in antibody
and observed under fluorescent microscope. This method is fast
within 24 h to 48 h, semiquantative, active disease are indicated
my positive reports. This test should be performed with 6 h else
sensitivity will decrease. Sensitivity and specificity of this test is
42.8% and 98.45% respectively [69] and Positive predictive value
and negative predictive value is 87.6% and 86.9% respectively.
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Histology

There are two methods Hematoxylin and Eosine (H and E) and
Immunohistochemistry(IHC).This is the gold standard method to
diagnose CMV colitis.

Hematoxylin and Eosine (H and E)

Colonic biopsy are taken and stained and observed under
microscope. The cell is 2 times to 4 times bigger than surrounding
cells. These cells have thicker nuclear membrane and large
intracyotplasmic granular inclusions. This cell is surrounded by
halo giving appearance like owl’s eyes. Sensitivity and specificity
of this test is 10% to 87% and 92% to 100% respectively [55].
Sometimes it is very difficult to find this cell, need deep mucosal
biopsy and experience pathologist. We should avoid sampling
error for better result.

Immunohistochemistry(IHC)

This test have better Sensitivity 78% to 93% than Hematoxylin
and Eosine (H and E) and similar specificity 92% to 100% to
Hematoxylin and Eosine (H and E) test [55]. Monoclonal antibody
is used against viral antigen gives better diagnosis reports.

Viral culture

CMV can be cultured from blood sample, tissue biopsy, urine and
saliva. This test was considered as the gold standard test in the
past but now it is no longer used in clinical practice because we
have now better methods, which gives better result compared to
this test. It takes 1weeks to 3 weeks to culture virus so it is time
consuming process. The Sensitivity and specificity of this test is
45% to 78% and 89% to 100% respectively [55]. This test should
be done with 6 h of sample taken. It has high false negativity
result.
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Endoscopy

The endoscopy tests help us to see the lesion and to take the
biopsy, which lead to better diagnostic result. The gross finding
is similar to IBD. The endoscopic finding shows patchy erythema,
exudates, diffusely edematous mucosa, microerosions, deep
ulcers, false tumor or similar to false membrane colitis. Generally
right side of the colon is affected [70]. CMV can also be found in
mucosa that looks normal grossly [71].

Treatment

Ulcerative colitis, CMV colitis and co-colitis of UC and CMV colitis

are similar in many aspects. The treatment of all these colitis
is different including drugs, dose and the timing of starting the
drugs. UC can be treated with immunosuppressive drugs while
CMV colitis is treated with anti-viral drugs but Co-colitis if treated
with immunosuppressive drugs can further deteriorate immunity
letting virus to worsen its effect and diseases. So here we are
comparing the treatment of all three colitis as shown in the
Figure 1.

Ulcerative colitis (UC)

It is an immunologic disorder with unknown cause that results in
inflammation and ulcers in the colon and rectum and it is a long
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term condition. It is a type of Inflammatory Bowel Disease (IBD)
which is remitting and relapsing, in which inflammation is limited
to mucosa and sub-mucosa of the colon and rectum sparing the
upper Gl tract. Symptoms consist of frequent loose bloody stools,
cramps and weight loss. The typical histological finding of UC is
crypt abscess, decrease number of goblet cells, distortion of
mucosal glands, and inflammation of mucosa, polymorph nuclear
leukocytes, and mononuclear cells.

The treatment of choice for mild to moderate UC is topical
5-aminosalicylic acid (5-ASA), which can be rectally applied as
suppositories or enemas. 5-aminosalicylic acid has greater than
90% remission and mesalamine enemas have more than 93%
remission rates, in 75% cases they can maintain remission [72-
78]. Topical 5-aminosalicylic acid have rapid action compared to
oral and do not need repeat dosing [79]. 5-aminosalicylic acid
in enema preparations can reach up to proximal sigmoid colon
and splenic flexure, while foam form reaches up to middle of
sigmoid colon and the suppositories reaches (5 cm to 8 cm) of
the distal rectum [80,81]. 5-aminosalicylic acid is superior to
corticosteroids in induction of remission, lower side effect and
cheaper price [82,83]. The detail dosing and duration of 5-ASA is
described in Figure 1.

When there is no remission with oral or topical 5-ASA than
it can be combined with steroids, even if there is no response
within 2weeks to 4 weeks than before giving glucocorticoid
Budesonide- multimatrix can be used.Two separate studies show
that budesonide has higher remission rate and less complication
compared to steroids [84,85]. In severe UC cases where patients
fail to recover with budesonides than glucocorticoid can be given.
Oral glucocorticoid is very effective in active UC [13]. Cyclosporine
can be used for severe UC for short duration in patients who did
not respond to glucocorticoid since it is ineffective and unsafe
for longer use [86,87], for the severe UC patients who needed
longer duration treatment, long acting azathioprine (AZA) or
6-mercaptopurine can be given. For the patients who fail to AZA
or 6-MP, Infliximab is another alternative, which has quicker
remission and better maintenance rate [88]. Colectomy is done
to all those severe UC who fail to response to cyclosporine and
infliximab.

Treatment of CMV colitis

Immune-competent patients are asymptomatic after the primary
infection, so most of them are unaware that they have been
infected. Acute CMV infection manifests itself symptoms similar
to mononucleosis such as muscle pain, fever, sore throat, enlarge
lymph node, atypical lymphocytes and absolute lymphocytosis
[21]. There is no cure for CMV disease in the latent state and
infection will persist asymptomatically.

Inimmune-compromised patientsitis very difficult to differentiate
between UC and CMV colitis since both the disease can have
extra-intestinal symptoms. CMV colitis is the second only to
CMV retinitis that is commonly affected with CMV. In immune-
compromised patients CMV colitis is due to the reactivation of
the latent infection but in Immune-competent patients it can
even occur in primary infection as severe CMV colitis. One study
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reported that 7 out of 15 immune-competent adults with CMV
colitis had primary CMV infection [89].

The treatment of CMV infection weather it is primary or
secondary infection is antiviral therapy.CMV colitis is also
treated with antiviral drugs as other CMV infection. Ganciclovir
is the most commonly used antiviral drugs. The other available
antiviral drugs are foscarnet, valganciclovir and cidofovir [90-
92]. Ganciclovir is given 5 mg/kg two times a day for three weeks
intravenously because it has a poor oral bioavailability [90-92].
When the condition of patient become better than, patient
can take oral ganciclovir(1g--tid). The side effects of this drug is
neutropenia, bone marrow suppression, rash, headache, fever,
somnolence, psychosis, high transaminases [90]. Foscarnet (90
mg/kg—IV—BID—for 3 weeks to 6 weeks) can be used when
ganciclovir is contraindicated [92]. Foscarnet main side effect is
nephrotoxicity. The rate of remission after antiviral treatment in
IBD patients with CMV colitis is (67-100)% [93-96].

Co-Colitis (Cmv colitis and Ulcerative colitis)

The first case of co-colitis was reported in 1990 [97], since then
many cases have been reported. The incidence of co- colitis is
due to reactivation of latent viral infection are 15.8% to 34%
[98], particularly in the severe UC, corticosteroid refractory
and corticosteroid dependent patients who are treated with
immunosuppressive such as cyclosporine, azathioprine and
methotrexate, either alone or in combination [99,100]. One
study from Japan reported a case report of co-colitis in a patient
treated with leukocytapheresis (LCAP) therapy for UC [101].
From 1990 to 2013, 16 cases of co-colitis have been reported by
ten authors [97,102-110]. CMV infection in these co-colitis were
primary rather than reactivation of it. These study shows that
co-colitis may be due to primary infection or due to reactivation
of latent infection.The symptoms and sign of co-colitis are Fever
and diarrhea in 88.2% patients, 47.1% patients’ has abdominal
pain, 52.9% has Leukocytosis, 41.2% has abnormal liver function
and 35.3% has an atypical lymphocytosis [107].

The majority of co-colitis is missed in newly diagnosed UC
patients in routine clinical practice. The blood and serology
test can be negative in active CMV colitis, which can delay the
timely diagnosis of CMV colitis. The typical endoscopic finding
of co-colitis is multiple ulcers with skipped lesions, trans-mural
and presence of crypt abscesses; pseudo membrane may or may
not be present [111-115]. Colonoscopy and biopsy helps in the
diagnosis and assessing the severity of disease. Sensitivity of test
is increased with immune-histochemistry use [116].

In immune mediated diseases such as co-colitis, it is very difficult
to balance between decreasing immune suppression to allow
antiviral immune responses to develop and increasing immune
suppression to suppress the underlying disease process so the
treatment of co-colitis vary in the different study. Crowley B, et
al. in their study among ten patients with co-colitis, 4 needed
only antiviral therapies, and another 4 patients needed only
immune suppression and 2 needed both antiviral and immune
suppression for improvement [117]. Vega R, et al in their study of
9 patients showed clinical improvement with antiviral drugs and
stopping immunosuprresors [118]. An article from Japan shows
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that eight patients among the twelve patients with co-colitis
respond only to anitiviral drugs [119]. In another study, it was
found that 3 out of 7 co-colitis cases responded to UC treatment
alone [120].

Prior to the use of gancilovir in co-colitis, surgery was needed in
80% patients and death rate was 33% [121]. Co-colitis patients
needed higher surgical intervention compared to UC alone as
one study shows (40:8)% [122]. So timely treatment with anti-
viral drugs and anti-inflammatory drugs may be advantageous.

As different study shows different mode of treatment, it might
be wise to treat patient with oral antiviral and topical 5-ASA in
mild to moderate case. In severe cases, CMV should be cleared
before starting conventional anti-inflammatory treatment or
other immunosuppressive therapy.
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Cytomegalovirus sometimes is a contributor and sometimes just
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