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mans. The virus then enters a “latency phase” and v19/i1/17.htm DOI: http://dx.doi.org/10.3748/wjg.v19.i1.17

can reactivate to different stimuli such as immunosup-
pression. The clinical significance of CMV infection
in inflammatory bowel disease is different in Crohn’s

disease (CD) and ulcerative colitis (UC). CMV does not
interfere in the clinical course of CD. However, CMV NATURAL HISTORY OF

reactivation is frequent in severe or steroid-resistant CYTOMEGALOVIRUS INFECTION
UC. It is not known whether the virus exacerbates the
disease or simply appears as a bystander of a severe
disease. Different methods are used to diagnose CMV
colitis. Diagnosis is classically based on histopathologi-
cal identification of viral-infected cells or CMV antigens " > ) ’ :
in biopsied tissues using haematoxylin-eosin or im- ~ Mmunosuppression [birth, human immunodeficiency virus
munohistochemistry, other tests on blood or tissue (HIV) infection, use of immunosuppressant therapy or
samples are currently being investigated. Polymerase ~ chemotherapy] the virus can reactivate"” and cause dis-
chain reaction performed in colonic mucosa has a high ease, but this may also occur in immunocompetent hosts.
sensitivity and a positive result could be associated In CMV infection, CMV antigens or antibodies can
with a worse prognosis disease; further studies are ~ be detected in blood, whereas CMV disease symptoms

Cytomegalovirus (CMV) is a member of the Herpesviridae
family which contains a double-stranded DNA. It often
causes primary infection in humans, and later persists
lifelong in a latent stage. In different situations of im-
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generally appear in a target organm. The prevalence of
CMYV infection is high, ranging from 30%-100%"", de-
pending on age and race of population tested™ ",

Primary CMV infection in immunocompetent indi-
viduals is usually asymptomatic, and rarely manifests itself
as a mononucleosis-type disease similar to that caused by
Epstein-Barr virus, consisting of fever, fatigue and cervi-
cal lymphadenopathy. Subsequently, the virus enters a
latency phase in endothelial cells, macrophages or granu-
locyte stem cells'"™. Virus can reactivate in the healthy
adult, this new activation being typically asymptomatic;
however, this delicate balance can be disrupted in patients
whose immune response is compromised, which may lead
to development of symptoms in different organs, such as
CMV colitis"”. The use of highly active antiretroviral ther-
apy in patients with HIV has decreased significantly CMV
disease in these patientsm; on the other hand, induced
immunodeficiency in situations such as solid organ trans-
plant or inflammatory bowel disease (IBD) sometimes
allows CMV disease to develop, with significant morbidity
and even mortality!"”,

Antibody response to CMV infection reflects this
relapsing-remitting pattern. In primary infection, an early
increase of specific IgM antibodies occurs, which can
be detected in the first week of infection”, showing a
sensitivity of 100% and a specificity of 99%"". Over the
next 3-6 mo immunoglobulin M (IgM) antibodies fall to
undetectable levels, although some may persist for up to
12-24 mo. Persistence of IgM antibodies could be related
to concomitant imrnunosuppression“s]. Reactivation can
(1 Immunoglobulin G
(IgG) antibody production occurs within a few weeks of
IgM increase!"”. When patients develop specific CMV IgG
antibodies, they are considered “seropositives”. In the
reactivation of CMV, IgG antibody levels do not change,
so that this situation can only be differentiated by the
detection of an increase in IgM antibody titers that does
not always occur. Thus, serology has a limited value in the

cause again a rising IgM titers

diagnosis of reactivation". Seronegative patients are not
at risk for CMV disease, unless primoinfection occurs.
Gastrointestinal tract is a common site of CMV dis-
ease, with preference the esophagus and the colonic mu-
cosa (especially at the right colon). The
behaves in a similar way to colon mucosa™ . Clinical

pouch mucosa

presentation of CMV colitis begins with watery diar-
thoea that may be progress to rectal bleeding, abdominal
pain, fatigue and fever. Other presentations such as fever
of unknown origin, megacolon or digestive hemorrhage,
are also possible.

It is unknown whether the virus remains in colon
after a primary infection or if it disappears spontane-
ously™. A recent study™ demonstrated persistence of
colonic CMV [using polymerase chain reaction (PCR)
method], following an acute ulcerative colitis (UC) flare-
up despite remission of symptoms. The virus may disap-
pear or not from the colon after an acute UC flare-up,
but if it persists is detected only by PCR DNA, without
displaying inflammatory changes in colonic mucosa or
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CMYV antigens in infected colonic cells.

There have been reports of CMV colitis in immuno-
competent hosts”*9, especially in elderly patients with co-
motbidities in whom the disease followed a severe coutse
with high mortality rate. Also, rare cases of CMV colitis
preceding IBD have been reportedm.

RELATIONSHIP BETWEEN CMV AND IBD

The association between CMV and IBD was described
long ago. The first case report dates from 1961, when
Powell ¢z a/* described a patient with UC and cyto-
megalic inclusion disease. Since then, questions remain
about the role of CMYV in these patients: does CMV
reactivation exacerbate the disease in patients with es-
tablished IBD or is reactivation a consequence of IBD
activity and its treatment with CMV acting as an inno-
cent bystander™”"? Interpretation of existing results is

limited because most studies are small and retrospective,
different diagnostic methods of CMV detection are
available and even different classifications are used for
the sevetity of concomitant IBDY,

CMYV colitis occurs in “seropositive” patients with
IBD. CMV does not appear to interfere with the clinical
evolution of Crohn’s disease (CD), and its involvement
in UC is debated, especially in severe flare-ups.

DIAGNOSTIC TECHNIQUES

Diagnostic techniques for CMV infection

Serology: Serology is useful to determine previous viral
exposure and identify patients at risk, as only seroposi-
tive patients (positive IgG antibodies in blood) may de-
velop CMV disease™",

Antigenemia assay: It detects viral protein pp65 pro-
duced in peripheral blood polymorphonuclear leukocytes.
It is a simple and rapid technique, with a sensitivity of
60%-100% and a specificity of 83%-100° 0P However,
it does not differentiate between latent infection and ac-
P ho association exists with virus reactivation
in the intestinal mucosa” ", and false negatives can occur

. . . 35
in neutropenic patients"”.

tive disease

PCR DNA amplification assay in blood: This test is
supplanting antigenemia. Sensitivity ranges 65%0-100% and
specificity ranges 409 0-92%/">*" This diagnostic method
cannot differentiate between latency and activity states, so
it is necessary to determine a cut-off above which active
infection is diagnosed in patients with IBD™ as well as
in solid organ transplantation, where a viremia > 1000
copies/100 000 leukocytes indicates symptomatic CMV
infection™. This method can be used both to detect dis-
ease and to monitor treatment response; a slow or absent
decline in DNA levels after treatment could be an eatly
indicator of drug resistance””, and positive result after
therapy indicates continuing treatment™”. Most studies in
patients with IBD have reported a correlation between
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identification of CMV by PCR in blood and detection
colonic CMV by haematoxylin and eosin (HE) or immu-
nohistochemistry (IHC) PAATE)

PCR assay in stool: A qualitative and quantitative PCR
assay for CMV DNA has been performed on human fae-

. . : . [44,45]
cal specimens from lmrnunocornprormsed patients .

Diagnostic techniques for CMV colitis

Histological diagnosis is considered the “gold standard”
for diagnosing CMV disease in the gastrointestinal
tract . Several methods are available.

Histology by HE: Typically reveals cytomegalic cells
that are 2 or 4 fold larger than normal cells, containing
basophilic intranuclear inclusions in eccentric location
surrounded by a clear halo, giving it an “owl’s eye” ap-
pearence. Cells show a thickened nuclear membrane and
smaller granular intracytoplasmic inclusions. Colonic
biopsies should be taken from inflamed mucosa near or
within the ulcer. This method has very high specificity
(92%-100%), but its main problem is a poor sensitivity
(10%-87%), making the diagnosis requires many samples
and a trained pathologistm’m. Anecdotally cytomegalic
cells have been described in colon biopsies from normal
mucosa in healthy individuals'**".

IHC in colon biopsies: It involves the identification of
CMV antigens in infected cells. It has a higher sensitivity
than HE (78%-93%)""""". Other techniques, however, do
not rely on histology.

PCR DNA amplification assay in colon mucosa: PCR
DNA amplification assay in colon mucosa has the great-
est accuracy for virus detection™* and may be used
as a qualitative or quantitative method. PCR DNA levels
in the colon are not related to viremia levels measured in
blood™ ****. Some studies detected prevalences greater
than 30% in IBD patientsm, although the significance
of a positive result in absence of histological signs of
CMYV infection is unclear. Very few studies have shown
a correlation between histology (HE/IHC) and PCR
results”"*. This suggests that detection of low DNA
levels could determine latent infection and requires a
cut-off level of viremia to distinguish infection from
disease™. In other wotds, a positive result in colon does
not necessarily reflect the involvement of CMV in UC
flare-ups. A recent study from France suggests a cut-off
of > 250 copies/mg for CMV disease™ with a sensi-
tivity of 100% and a specificity of 66%. To avoid false
positives, and awaiting further studies, this determination
should be performed only in patients with active UC re-
fractory to conventional treatment.

Viral culture: Viral culture was previously regarded as
the gold standard in CMV detection. Culture has a sensi-
tivity of 45%-78% and a very high specificity (89%-100%).
The virus is placed in a fibroblast tissue culture and diag-
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nosis is made once the virus causes cytopathic changes
in fibroblasts. The problem is that the result takes days to

weeks!"”, so this method is not used in clinical practicefsﬂ.

Typical endoscopic findings of CMYV colitis: Typical
endoscopic findings of CMV colitis are microerosions,
deep ulcers and pseudotumoral lesions™. Most studies
in patients with IBD, specifically in active UC, have not
found specific endoscopic features™*" Anecdotal
studies describe some characteristic endoscopic (large, it-
regular, punched-out or longitudinal ulcers) with virus'".
Discrepancy can be explained by the different criteria
used to define CMV infection or disease.

In conclusion, different methods of detection of
CMV have different sensitivities and specificities. In the
setting of a severe UC flare-up refractory to conventional
treatment, colonic IHC or PCR in blood should be per-
formed, PCR presents a good correlation with the results
of HE and THC". Serology and antigenemia only are
useful as negative predictors for CMV infection, since
they do not correlate with actual CMV colitis. The role of
PCR positivity in colon remains to be determined, it is not
known how to interpret its positivity in the absence of
histological changes. However, recent studies imply posi-
tivity of this method in the disease prognosism]. Current
European guide]jnesm recommend the use of tissue PCR
or IHC to detect CMV in patients with UC resistant to
immunomodulators, whereas older American guidelines[(’}]
recommend performing sigmoidoscopic biopsy and viral
culture in refractory cases of UC.

CMV PREVALENCE IN IBD

Overall prevalence of CMV is unknown in IBD patients.
Most of studies have been carried out using a selected pa-

tient group and using different diagnostic methods, so that
the available data include a wide range of prevalences.

CMV prevalence in CD

Seropositivity in CD patients is as high as in other popu-
lations (70%)"**, however CMV disease is rare in CD,
making the virus an unlikely etiological factor in the
novo development of IBDP %7,

In most surveys, IHC did not detect CMV in CD
patients, and PCR in tissue or stool samples found a very
small frequency (< 5% of patients)m’()()’@], except in one
study that used a highly sensitive PCR (detection < 10
copies of DNA) which detected CMV in 66% of indi-
viduals with CD and in 29% of controls, showing no
association between CMV DNA and disease activity, sug-
gesting the authors that small quantities of viral DNA are
not clinically relevant™.

Recently some theories have been published that
explain these findings based on small studies"”, so re-
sults should be interpreted with caution. Tumor necro-
sis factor-a, (TNFa,) would be significantly associated
with CMV infection or reactivation in IBD. However
interferon-y (IFNy), which is produced from CD4 + T
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cells™, could suppress CMV reactivation. CD is consid-
ered a Thl-type inflammatory process with high expres-
sion of IFNy, which does no help the virus reactivation
and may explain the different prevalence of CMV disease
in UC and CD"™,

CMV prevalence in UC
Prevalence of CMYV infection is about 70%"", a similar
percentage to that of the general population.

Patients with inactive or mild-moderate UC did not
show an increased risk of CMV colitis, using HE and
THCP” " o1 THC in colectomy patients undergoing sur-
gery for dysplasia or cancer'”.

The most extensive literature is on severe and/or
steroid-refractory colitis. These two terms are used inter-
changeably in studies and are not defined clearly, so the

results are difficult to interpret™.,

Severe colitis: The combination of serological tests and
rectal biopsies found a CMV disease prevalence of around
20%"*™. Risk factors that have been identified are fe-
male gender, older age, pancolonic disease with active
inflammation at histology and azathioprine therapy[60’7z’73].
According only to antigenemia, prevalence increased to
349%™ while using HE or THC in colonic mucosa preva-
lence decreased to 3%,

Severe steroid-resistant colitis: In retrospective stud-
ies the prevalence according to HE was 0.5%". The
prevalence of CMYV increased by combining HE and
IHC with antigenemia (20%-40%)""*"""" The preva-
lence using blood PCR was 60%'"" whereas PCR results
in colon were lower (38%)"". There is a poor correlation
between peripheral and colonic viral load, this can be ex-
plained by theory proposed by Criscuoli ez 2/**** about a
specific genotype, which possibly has a particular colonic
tropism and pathogenic character, whilst other geno-
types are not pathogenic.

Urgent colectomy for colitis: A higher prevalence of
CMYV is expected in these patients because the greater
severity of their disease, but the prevalence using HE
or IHC ranged between 11.5% and 27%"7* Wwhich is
similar to the previous groups.

Experimental studies have identified three factors
that influence the reactivation of CMV infection in active
colitis: (1) increased cell proliferation in inflamed tissue
with ulcers that attract CMV; (2) inherent impaired natural
killer cell activity presented by patients with IBD™™; and
(3) use of immunosuppressive drugs” >\, The third fac-
tor is controversial ™" since use of steroids may be
either a risk factor or a surrogate marker of severity dis-
case™. In vitro data suggest that steroids and cyclosporine
could support the replication of CMV"****", Infliximab
treatment has not been associated with increased risk of
CMYV reactivation in IBD patients[(’é]. Moreover, TNFq,
has been identified as an activator of CMV, and thus inf-
liximab (IFX) could promote viral latency, by lowering the
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levels of this cytokine[gs’sgl. This suggests that IFX could
be used in patients with severe UC flare and CMV reac-
tivation. However, some cases of tacrolimus-refractory
UC that were treated with IFX did not have a favourable
outcome'™.

CMV reaches the mucosa by way of monocytes and
then colonize the colonic cells, acquiring particular affinity
for the inflammatory sites, probably due to the presence
of pro-inflammatory cytokines such as IFNy and TNFq,
produced by macrophages and T-cells in active uch,
CMV avoids immune recognition of macrophages and
uses immune specific functions to reactivate and spread[%].
Recent studies suggested CMV can appear only in in-
flamed tissue and is not found in healthy tissue™.

Hommes ¢ a/”" proposed the following sequence to
explain the pathophysiology of CMV disease in patients
with active UC: (1) initiation phase, mucosal inflammato-
ry response induces expression of cytokines and chemo-
kines which activates latently infected cells and the migra-
tion of monocytes and dendritic cells into the inflamed
mucosa; (2) reactivation phase, in which infected mono-
cytes differentiate into tissue macrophages and dendritic
cells; and (3) consolidation phase, during which the virus
causes an active replication predominantly in endothelial
cells that likely exacerbates inflammation. The virus in the
first and second phase has not led to histological damage
and can only be detected by PCR-DNA. It would be ap-
propriate to detect CMV in these phases, so the optimal
treatment would be administered at an eatly stage before
complicating the disease. They do not consider CMV as
an innocent bystander but rather involved in resistance to
immunosuppressive treatment.

In the same line, other authors suggest that the posi-
tivity of CMV DNA in the colonic mucosa in patients
with refractory UC indicates uncontrolled intestinal in-
flammation, suggesting a change in immunosuppressive
therapy””.

Coincidental detection of primary CMV infection at
the first appearance of IBD has been reported before ™"
primary CMYV infection in IBD patients without immuno-
supression[()g’ggl, and even disseminated CMV infection in

cp!'™

PROGNOSIS OF CMV COLITIS IN IBD

As discussed above, it is unclear whether CMV superin-

fection leads to a more aggressive course of pre-existing
29,30]

inflammatory disease
Referring only to UC, case-reports and retrospective
[(9:4255,68,69) suggested that CMV may trigger a steroid-

. . [7677,80,85,101
refractory flare-up and worsen disease prognosls[7 ],

series

associated increased risk of toxic rnegacolon[g” and surgi-
cal intervention”™"*'*'" This hypothesis is supported by
two prospective studies'”". The second, a recent French
study, relates positivity of CMV (PCR in colon > 250 cop-
ies/mg) to treatment resistance (steroids and other three
line of treatment), demonstrating that early initiation of
antiviral therapy in these cases delays treatment resistance
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and improves prognosism

However, other studies™***™ that analyzed progno-
sis in patients with severe UC refractory to conventional
treatments did not find increased disease severity nor in-
creased rate of colectomy in CMV positive patients.

These conclusions are limited by differences in qual-
ity of existing studies.

TREATMENT OF CMV COLITIS IN IBD

It is difficult to draw conclusions about the role of anti-
viral therapy based on the available evidence™ which is
of varying quality.

Most authors recommend the use of antivirals'
in steroid-refractory UC flare-up and CMV positive pa-
tients. Treatment can significantly decrease the mortality
rate and need for surgery. However, some studies show
that treatment of CMV does not alter disease course™,
and has even been shown the transience of positivity
of serological tests (antigenemia, PCR) in patients with
severe UC, but which as discussed eatlier has little correla-
tion with PCR determination in colon™*"¥.

As CMYV reactivation impact in clinical outcome is not
yet elucidated, a rational approach would be to determine
the CMV serology (IgG) when prescribing steroids in
UCPY, If steroid-refractoriness develops, rectal biopsies
should be conducted only in seropositive patients, who are
the ones who are at risk of developing CMV diseasc"!
A detection of CMV (HE, IHC or PCR) in the inflamed
mucosa should imply that standard therapies alone will
not control intestinal inflammation, and make mandatory
to consider alternative therapiesm], including CMV treat-
ment™. If detection methods are not readily available,
empiric therapy of IgG positive individuals with steroid-
refractory disease is probably justified.

An original study recommended only antiviral treat-
ment in severe UC with large ulcers (> 5 mm) and posi-
tive PCR in colon, all patients with positive PCR and
no large ulcers in endoscopy responded to conventional
therapy“[w.

CMYV colitis is typically treated with ganciclovir, al-
though other antivirals have been used as foscarnet, val-
ganciclovir and cidofovir”". Ganciclovir has a poor
oral bioavailability so initially it has to be administered
intravenously" """, The recommended dosage is 5 mg/kg
twice daily for at least 3 wk""". After some days of initial
treatment the patient can switched to oral ganciclovir (1
¢ three times daily), although its value is uncertain. Treat-
ment benefits must outweigh the risks associated with
the medications used, as this drug can trigger significant
adverse effects such as bone marrow suppression, particu-
larly neutropenia[ms]. Other side effects include headaches,
somnolence, psychosis, elevated transaminases, fever and
rash"”. Foscarnet can be used when ganciclovir is con-
traindicated (90 mg/kg intravenously twice daily for 3-6
wk)"", Tts main adverse effect is nephrotoxicity.

Response rate to antiviral therapy is 72% (range 50%
to 83%)""*"*™ but these data should be interpreted with

30,31,41,43,75]
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caution because “response” was not uniformly defined
in these studies and patients were treated concomitantly
with immunosuppressantsm, although some authors de-
creased the dose of immunosuppressive drug'™. Other
authors consider to increase immunosuppressive thera-
pies (other than corticosteroids) if CMV-DNA in colonic
mucosa is detected, because a positive finding of CMV-
DNA in inflamed colonic mucosa of patients with refrac-
tory UC suggests uncontrolled intestinal inflammation™.
Antiviral treatment should be considerate in dissemi-
nated disease!"" which has very poor prognosis.

ECCO gujdes1621 and American College of Gastroen-
terology[“‘ recommend treatment when CMV is detected
in colon tissue. Immunosuppressive therapy is stopped
only in case of severe systemic CMV reactivation®

A multicenter randomized controlled trial with a
large number of patients, using homogeneous diagnostic
methods, including endoscopic evaluation, would be re-
quired to determine in which subgroup of patients early

.. 23,96
antiviral treatment would be useful™”.
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