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Abstract
The link between cytomegalovirus (CMV) infection and 
inflammatory bowel diseases remains an important 
subject of debate. CMV infection is frequent in 
ulcerative colitis (UC) and has been shown to be 
potentially harmful. CMV reactivation needs to be 
diagnosed using methods that include in situ  detection 
of viral markers by immunohistochemistry or by 
nucleic acid amplification techniques. Determination 
of the density of infection using quantitative tools 
(numbers of infected cells or copies of the genome) is 
particularly important. Although CMV reactivation can 
be considered as an innocent bystander in active flare-
ups of refractory UC, an increasing number of studies 
suggest a deleterious role of CMV in this situation. 
The presence of colonic CMV infection is possibly 
linked to a decreased response to steroids and other 
immunosuppressive agents. Some treatments, notably 
steroids and cyclosporine A, have been shown to favor 
CMV reactivation, which seems not to be the case 
for therapies using anti-tumor necrosis factor drugs. 
According to these findings, in flare-ups of refractory 
UC, it is now recommended to look for the presence of 
CMV reactivation by using quantitative tools in colonic 
biopsies and to treat them with ganciclovir in cases of 
high viral load or severe disease. 
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Inflammatory bowel disease; Ganciclovir; Viral load; 
Flare-up; Inflammation; Intestinal mucosa; Quantitative 
polymerase chain reaction
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Core tip: There is increasing evidence for the 
deleterious effect of in situ  cytomegalovirus (CMV) 
reactivation in flare-ups of refractory ulcerative colitis. 
In patients aged > 30 years with a high density of 
infection in the colonic tissue, or with stigmata of 



CMV infection is of particular interest in inflam­
matory bowel diseases (IBD) that combine inflam­
mation in the colon and the long-term maintenance 
of immunosuppressive therapy; both of which can 
reactivate latent CMV[7]. Local inflammation in the 
bowel wall leads to the secretion of proinflammatory 
cytokines, including tumor necrosis factor (TNF)-α. As 
a consequence, these cytokines are able to activate 
CMV replication and the migration of CMV-infected 
monocytes and macrophages in the inflamed tissue 
to propagate infection further, generating a vicious 
cycle of pathology[2]. However, IBD is a complex entity 
that involves different clinical situations dominated 
by Crohn’s disease (CD) and ulcerative colitis (UC). 
In CD, severe CMV primary infections have been 
reported; some of them being complicated further 
by hemophagocytic lymphohistiocytosis[8]. The 
administration of ganciclovir was shown to contribute 
to clinical remission[9]. However, and although the 
seroprevalence to CMV is similar in CD and UC pa­
tients[10], CMV reactivation was shown to be much less 
frequent in CD than in UC patients, with no significant 
impact on clinical evolution[10-20]. This observation can 
be attributed to the different cytokine profiles observed 
in these two IBDs: CD is most likely attributed to T 
helper (Th)1 and Th17 CD4+ T-cell differentiation with 
secretion of interferon-γ that exerts an inhibiting effect 
on CMV replication. In contrast, UC exhibits a Th2 
profile with limited secretion of antiviral cytokines, 
which could favor viral reactivation or tolerance[21]. 
Consequently, CD will be excluded from the scope of 
this review.

The use of various virological methods for diag­
nosing CMV reactivation affects the results obtained 
when exploring the role of this agent in UC and has 
led to controversial theories. Once the role of CMV is 
established in the evolution of UC, several predictive 
factors can be selected in order to identify those 
patients who are more likely at risk of developing 
CMV reactivation in the colon, and who may therefore 
benefit from antiviral therapy. Accordingly, the aim of 
this review is to answer four successive questions: (1) 
how to diagnose CMV reactivation accurately in colonic 
tissue of UC patients; (2) what is the impact of colonic 
CMV infection in the evolution of UC; (3) what are 
the predictive factors that may help to identify those 
patients at risk of unfavorable evolution; and (4) in 
this population, can antiviral therapy be of any use in 
improving the long-term evolution of UC? 

HOW TO DIAGNOSE CMV 
REACTIVATION ACCURATELY IN 
COLONIC TISSUE OF UC PATIENTS
Figure 1 shows the different techniques that are 
presently used for the diagnosis of CMV infection. 
Only a few techniques are indicated for the current 
diagnosis of CMV reactivation in the colonic tissue of 
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severe disease associated with colonic markers of 
CMV reactivation (whatever the density of infection), 
treatment with ganciclovir is highly recommended, 
together with anti-tumor necrosis factor monoclonal 
antibody therapy in the absence of any contraindication 
to these drugs. For validating the present strategy 
based on our experience and the in-depth analysis 
of the available literature presented in this review, 
prospective randomized controlled studies are urgently 
needed.

Pillet S, Pozzetto B, Roblin X. Cytomegalovirus and ulcerative 
colitis: Place of antiviral therapy. World J Gastroenterol 2016; 
22(6): 2030-2045  Available from: URL: http://www.wjgnet.
com/1007-9327/full/v22/i6/2030.htm  DOI: http://dx.doi.
org/10.3748/wjg.v22.i6.2030

INTRODUCTION
Cytomegalovirus (CMV) belongs to the Herpesviridae 
family. The viral genome consists of linear double-
stranded DNA protected by a capsid and an envelope. 
After primary infection, which may or may not be 
symptomatic, the virus is known to maintain a 
persistent, life-long infection of the host, often as a 
latent form that can be found in several cell types. 
These cells are mainly myeloid progenitors, monocytes 
and endothelial cells, meaning that CMV could be 
latent in several organs or tissues, and especially in 
the colon[1,2]. During the latent stage, the CMV genome 
is present as an episomal circular form in the cell 
nucleus, with minimal viral expression and without 
viral particle production. CMV can reactivate from the 
latent stage, leading to the production of new viral 
particles. CMV reactivation is triggered by inflammation 
or immunosuppression. Beside reactivation from an 
endogenous latent virus, reinfection can be induced by 
an exogenous strain present in a tissue/organ graft or 
blood transfusion.

The host immune response is critical in controlling 
CMV infection. Cellular immunity, especially natural 
killer cells, and interferons play a major role at 
the stage of primary infection and in long-term 
control of the infection. Consequently, the clinical 
expression of CMV infection is generally absent in 
an immunocompetent host, even if some severe 
infections, especially colitis[1-5], have been reported 
in the literature. In contrast, the most preoccupant 
manifestations of CMV infection are observed in 
immunocompromised patients with altered cellular 
immunity, that is, after transplantation of solid organ 
grafts or hematopoietic stem cells, in cases of HIV 
infection, in patients undergoing chemotherapy 
or immunotherapy, and during pregnancy. Clinical 
manifestations may vary from acute febrile illness to 
organ disease (e.g., retinitis, pneumonitis, encephalitis, 
colitis and hepatitis)[6]. 
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and accurate determination of the viral load, and can 
be automated. In contrast with IHC, they give no 
information on the infectious potential of the detected 
genome, nor on the stage (latent or productive) of 
CMV infection. To optimize the predictive value of 
these tests, it is necessary to determine the thresholds 
of CMV DNA load that would require initiating antiviral 
therapy[6,29]. One of the main difficulties with NAATs 
is the inter-laboratory standardization of quantitative 
data[6,30,31], together with the harmonization of viral 
load expression in tissue specimens (copies[10,25,29,32-34] 

or international units[6], per mg of tissue[10,25], µg 
of DNA[14,34] or number of cells[29,32,33]). This lack of 
standardization makes the comparison of results 
between studies difficult and universally accepted 
cut-off values of CMV DNA load for assessing CMV 
disease have still to be defined[24,32,33]. Another 
important feature with NAATs is the risk of a false-
negative result if the biopsy is performed at a distance 
from an inflamed focus; indeed, CMV markers 
are detected in inflamed tissue only[10,14,25,34] and 
inflammation[35-40] is present in the mucosa as foci that 
are sometimes difficult to identify during colonoscopy. 
To minimize this risk, it is our experience to measure 
CMV DNA on a couple of biopsies taken at the same 
time and to use the result exhibiting the highest 
viral load (manuscript in press). As detailed below, 
the presence of ulcers is correlated with that of viral 
stigmata[20,25,41,42], which indicates that these areas 
must be privileged in performing the biopsies. As an 
alternative to colonic biopsies, some authors have 
proposed the determination of viral load in feces[43-45]; 
however, this technique was recently shown to be 
poorly sensitive for the detection of CMV colitis in 
immunosuppressed patients[46].

IHC is still considered to be the gold standard for 
the identification of CMV in tissue sections[26,47,48]. 
However, the choice between IHC and NAAT (mainly 
qPCR) for detecting CMV reactivation in colon biopsy 
of UC patients is a matter of ongoing debate[25], even 
in current international recommendations[49], although 
an increasing number of laboratories are switching 
from histology-based techniques to qPCR assays for 
the quantification of CMV load in colonic tissue, due to 
the simplicity and rapidity of the latter tests. Indeed, 
with current NAATs, the results of viral load can be 
recovered within one working day. Due to the absence 
of any indication on the infectivity of a detected 
genome, the use of viral load thresholds avoids the 
useless treatment of latent infection. 

WHAT IS THE IMPACT OF COLONIC 
CMV INFECTION ON THE EVOLUTION OF 
UC?
General considerations
The implication of CMV reactivation in colonic tissue 

on the clinical evolution of UC has been highly 
debated[22,27,50]. Table 1[10,12-17,20,22,41,42,51-85] lists, in 
chronological order, the main studies that have tried to 
explore this relationship. Some of them have reported 
CMV markers in patients without an impact on IBD 
evolution, which has led to the idea that CMV infection 
could be considered as an “innocent bystander”[27] or 
byproduct of the pathology. Many others have shown a 
negative impact of CMV infection in UC evolution and, 
in some of them, an improvement of clinical status 
when antiviral therapy was initiated, suggesting an 
active role of CMV. 

In our opinion, many of these discrepancies are 
related to misleading definitions of the populations 
of patients included in the studies or to the use of 
inadequate tools for the evaluation CMV reactivation 
in the gut. First, patients with CMV primary infection 
exhibiting CMV colitis are sometimes mixed with 
patients with CMV reactivation, notably in historic 
studies, which introduced a bias in the evaluation of 
prognosis[53,58,86-90]. Second, several studies, including 
some recent ones[41,74,78,84], have evaluated CMV 
markers in both UC and CD patients, although these 
two IBDs are very different in terms of the risks of CMV 
reactivation, as discussed above. Third, a few studies 
used peripheral blood markers, and notably pp65 
antigenemia (Figure 1), to evaluate CMV reactivation 
in UC patients; positive antigenemia was associated 
with steroid refractoriness and UC exacerbation in 
one study[71], corticoresistance in another[5], and the 
presence of ulcer and risk of colectomy in a third[76]. 
However, viremia is poorly sensitive[10,14,19,64,77,78,82]; no 
threshold has been established for starting therapy; 
and the search for CMV should be performed in colonic 
biopsy in order to evaluate the risk of reactivation at an 
early stage of infection, corresponding to an increased 
chance of successful antiviral treatment. Finally, as 
stated in the previous section, the comparison of 
clinical results between studies is rendered difficult by 
the diversity of techniques that are used to determine 
CMV reactivation at the colonic level (IHC vs NAATs) 
and the lack of standardization of the different tests 
used for quantifying the viral load.

Despite these discrepancies, there is an increasing 
consensus for considering CMV reactivation as a 
marker of poor prognosis in UC patients, as illustrated 
by the results of the studies listed in Table 1 and by 
the recommendations of international guidelines[47,49,91] 
for the systematic detection of CMV reactivation in 
flare-ups of UC patients, and in using antiviral drugs 
in particular circumstances that will be detailed later in 
this review.

Factors implicated in the occurrence of CMV reactivation 
in UC patients 
Role of immunotherapy: Administration of steroids 
is a known predisposing factor for CMV reactivation 
by suppressing anti-CMV T-cell specific function[92] 
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Table 1  Main studies recording the impact of cytomegalovirus on inflammatory bowel diseases course

Studies by chronological 
order

No. of studied patients 
by type of IBD

Method used for CMV detection Main results of the study Impact of 
CMV

Vega et al[51], 1999 7 UC and 2 CD Histology and IHC Ganciclovir allowed clinical remission in 5/7 
patients, with absence of CMV markers after 

antiviral therapy

Unfavorable

Cottone et al[52], 2001 55 UC and 7 CD Histology and IHC Antiviral treatment (3 with ganciclovir and 2 
with foscarnet) allowed clinical remission in 

5/7 patients

Unfavorable
PCR in PBMC

Papadakis et al[53], 2001 5 UC, 3 CD, 2 
indeterminate colitis; all 

medically refractory

Heterogeneous (serology, 
histology, IHC, ISH, PCR, cell 

culture)

Ganciclovir improved clinical outcome in 8/9 
patients

Unfavorable

Wada et al[54], 2003 47 moderate to severe 
UC

pp65 antigenemia and IHC Association of CMV infection with steroid 
resistance [13/16 (81.3%) vs 9/31 (29%), P = 

0.001] and severe endoscopic score (P < 0.05); 
ganciclovir effective in 8/12 patients (66.7%)

Unfavorable

Criscuoli et al[55], 2004 38 UC and 4 CD with 
severe disease

pp65 antigenemia, qualitative PCR 
in leucocytes, histology and IHC

No clear association with steroid resistance, no 
need for antiviral therapy

None

Kambham et al[56], 2004 80 UC IHC CMV detected in 10 of 40 (25%) patients with 
refractory UC vs 1 of 40 (2.5%) patients with 

nonrefractory UC

Unfavorable

Kishore et al[57], 2004 61 UC and 2 CD Serology (IgM), qualitative PCR in 
biopsy

CMV infection associated with poor outcome, 
with surgical treatment (4/10 vs 4/53, P < 0.05) 

and death (3/10 vs 0/53, P < 0.005)

Unfavorable

Alain et al[58], 2005 63 CD and 28 UC Serology (IgM), viruria, pp65 
antigenemia, detection of mRNA in 

blood, tissue cell culture of blood 
and tissue, histology and IHC

8/14 patients with CMV infection experienced 
high dose steroid or azathioprine; ganciclovir 

improved 4/4 treated patients

Unfavorable

Maconi et al[59], 2005 77 UC with colectomy Histology and IHC Trend for an association between CMV 
reactivation and corticoresistance (15/55, 

27.3% vs 2/22, 9.1%, P = 0.123)

Unfavorable

Dimitroulia et al[12], 2006 58 UC and 27 CD PCR in blood and IHC No association with disease severity None
Kojima et al[60], 2006 126 UC with colectomy Histology and IHC CMV markers in surgical specimens more 

frequently detected in patients with severe or 
refractory disease

Unfavorable

Lavagna et al[61], 2006 24 refractory UC leading 
to colectomy

IHC and PCR in tissue No pouchitis in CMV positive patients 
(compared to 3/21 of CMV negative ones)

None

Kuwabara et al[13], 2007 34 UC and 16 CD IHC CMV positive cell density associated with 
steroid resistance and colectomy rate

Unfavorable

Minami et al[62], 2007 23 severe UC Heterogeneous (serology or 
histology or IHC or PCR in blood)

18 out 23 patients receiving CyA exhibited 
CMV infection; 15/18 (83.3%) CMV positive 

required colectomy; colectomy could be 
avoided in the 3 remaining patients by 

administration of ganciclovir

Unfavorable

Matsuoka et al[63], 2007 69 moderate to severe 
UC

pp65 antigenemia and qPCR in 
plasma, histology

Low peripheral viral load observed in 25/48 
patients; none exhibited CMV markers in 
tissue. No impact on clinical outcome and 
spontaneous clearance of CMV markers in 

blood without ganciclovir

None

Yoshino et al[14], 2007 30 UC refractory to 
immunosuppressive 

therapies

qPCR in tissue Clinical remission after ganciclovir alone 
in 4/12 treated, the remaining 8 required 
additional anti-inflammatory treatment

Unfavorable

Domènech et al[64], 2008 114 active UC pp65 antigenemia tissue: histology, 
IHC and detection of pp67 mRNA

Steroid and CyA treatment predisposes to 
CMV reactivation in colon (6/19); ganciclovir 
associated to remission in 3/6 patients; CMV 

markers detected in 2 surgical specimens

Unfavorable

Maher et al[65], 2009 49 UC and 23 CD with 
active disease

Serology, histology and IHC CMV infection more frequent in steroid 
resistant patients (8/23, 34.8% vs 1/31, 3.2%)

Unfavorable

Kim et al[17], 2010 122 UC IHC CMV-positive patients required hospitalization 
(OR = 4.9; 95%CI: 1.2-19.0) and were 

hospitalized ≥ 7 d (OR = 5.0; 95%CI: 1.6-21.3)

Unfavorable

Lévêque et al[16], 2010 33 CD and 20 UC qPCR in tissue CMV infection more frequent after corticoid or 
azathioprine therapy; no relation with disease 

severity; no need of antiviral therapy

None

Omiya et al[42], 2010 20 UC PCR in tissue Absence of large ulcer in case of CMV infection None
Suzuki et al[66], 2010 73 UC pp65 antigenemia Irregular ulceration associated to 100% of CMV 

infection
Unfavorable

Criscuoli et al[67], 2011 28 UC with CMV 
reactivation

Histology, IHC and nested PCR in 
tissue

Persistence of CMV markers in colon after 
acute colitis flare-up despite remission

None
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Nguyen et al[22], 2011 26 UC and 17 CD Histology and IHC Higher colectomy rate in patients exhibiting 
high grade infection; decreased colectomy rate 

with ganciclovir use

Unfavorable

Roblin et al[10], 2011 42 moderate to severe 
UC

qPCR in tissue The tissue CMV DNA load is predictive of 
resistance to immunosuppressive therapy; 

ganciclovir treatment cleared CMV DNA in 
tissue and improved outcome in 7/8 patients

Unfavorable

Al-Zafiri et al[20], 2012 13 CD and 18 UC with 
CMV reactivation

IHC Colectomy rate higher (9/31, 29%) in CMV 
positive than in CMV negative (65/581, 11.2%) 

IBD patients

Unfavorable

Kim et al[68], 2012 72 moderate to severe 
UC treated with IV 

steroids

PCR in tissue Association of CMV infection with steroid 
resistance; clinical improvement after 

ganciclovir (11/14)

Unfavorable

Yoshino et al[69], 2012 17 UC refractory to 
tacrolimus

qPCR in tissue Colectomy-free time lower in CMV positive 
patients than in CMV-negative ones 
(35.7% at 17.7 mo vs 88.9% at 45.9 mo 
respectively, log-rank test P < 0.005)

Unfavorable

Fukuchi et al[70], 2013 51 active UC IHC or qPCR in tissue CMV DNA became negative after GMAA in 
patients with clinical remission

Unfavorable

IIda et al[71], 2013 187 active UC pp65 antigenemia CMV infection more frequent in steroid 
refractory patients 

(27/82, 32.9% vs 6/105, 5.7%)

Unfavorable

Kopylov et al[72], 2013 13 UC with CMV 
reactivation

IHC The disease was more severe in the 7 patients 
requiring ganciclovir therapy, including 1 

death and 3 colectomies

Unfavorable

Delvincourt et al[73], 2014 26 UC and 110 IBD 
hospitalized

qPCR in blood or tissue No alteration of the course of IBD flare None

Do Carmo et al[74], 2014 249 CD+151 UC Qualitative PCR in stools CMV infection is rare (only 9 patients) and is 
not associated with IBD disease activity

None

Inokuchi et al[75], 2014 118 UC pp65 antigenemia Delay to clinical remission higher in CMV 
positive patients (21 d vs 16 d, P < 0.01); 

ganciclovir decreased the rate of colectomy in 
multivariate analysis

Unfavorable

Kim et al[76], 2014 72 moderate to severe 
UC

Heterogeneous (serology or 
histology or IHC or PCR)

Cumulative colectomy (log rank, P = 0.025) 
and disease flare-up rates (log-rank, P = 0.048) 

higher in CMV positive patients

Unfavorable

Kim et al[77], 2014 229 moderate to severe 
UC

IHC and pp65 antigenemia Association between positive pp65 
antigenemia and rate of colectomy 

(13/39, 33.3% vs 5/44, 11.4%, P < 0.05)

Unfavorable

Maconi et al[78], 2014 30 UC and 8 CD with 
active colitis and CMV 

infection

Histology/IHC Antiviral therapy associated with a higher 
clinical remission rate at 12 mo (77.8% vs 45%, 
P < 0.05, and 77.8% vs 19.4%, P < 0.05) in UC 

patients and patients with steroid-dependent/
refractory disease, respectively

Unfavorable

Matsumoto et al[79], 2014 222 UC Antigenemia, histology, PCR CMV infection as a risk factor for 
hospitalization because of UC aggravation 

(OR = 8.2, 95%CI: 1.91-35.33, P < 0.005)

Unfavorable

Olaisen et al[80], 2014 77 patients undergoing 
colectomy

IHC CMV positive patients received higher doses 
of corticoids and were at higher risk of 

postoperative complications

Unfavorable

Yamada et al[81], 2014 33 refractory UC qPCR in tissue Induction remission rate by infliximab lower 
(54.5%) in CMV-positive patients than in CMV-
negative ones (81.8%) although not statistically 

significant

Unfavorable

Chun et al[82], 2015 43 moderate to severe 
UC

pp65 antigenemia Positive antigenemia associated with steroid 
refractoriness (11/12, 91.7% vs 12/31, 38.7%, 
P < 0.005); ganciclovir improved outcome: 

colectomy in 2/8 (25%) vs 2/4 (50%)

Unfavorable

Ciccocioppo et al[32], 2015 24 UC and 16 CD qPCR in tissue In refractory patients, more frequent CMV 
infection and higher viral load; efficacy of 

ganciclovir in all refractory patients

Unfavorable

Jones et al[83], 2015 1111 IBD patients Histology, IHC, ISH Antiviral therapy improved surgery-free 
survival outcome

Unfavorable

Gauss et al[84], 2015 166 UC and 131 CD IHC and PCR in tissue CMV reactivation associated to longer hospital 
stay (P < 0.001)

Unfavorable

McCurdy et al[41], 2015 45 UC, 21 CD and 2 
indeterminate IBD 

colitis

Histology, ISH, IHC CMV reactivation associated to medically 
refractory disease (OR = 3.69, P < 0.001) and 

endoscopic ulcers (OR = 2.95, P < 0.001)

Unfavorable
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and by directly activating viral replication[93,94]. 
Indeed, many studies have documented this risk 
in UC patients[14,17,32,52,59,80]. It has been shown that 
administration of steroids over a period of at least 3 
mo at a dose of at least 10 mg is associated with a risk 
of CMV reactivation, without any effect of cumulative 
doses[52]. The prevalence of CMV reactivation increased 
with the exposition of high-dose steroid therapy for 
7-14 d[17]. 

With regards to immunomodulatory therapy other 
than steroids, cyclosporine (CyA) is also associated 
with the risk of active CMV infection[62,64,83]. In a study 
including 23 patients with severe UC undergoing CyA 
treatment, 18 of them developed CMV infection, as 
illustrated by the presence of IgM antibody, CMV DNA 
or inclusion bodies by histology after approximately 
8 d of treatment[62]. In a prospective study, CMV 
infection was observed in five of six UC patients after 
7-10 d CyA treatment[64]. Consequently, the risk of 
CMV infection should be carefully monitored when this 
drug is used as an alternative to other contraindicated 
immunomodulatory agents. In contrast, the use of 
azathioprine or anti-TNF monoclonal antibodies (mAbs) 
was not associated with an increased risk of CMV 
reactivation[10,41,52,64,95-99]. We recently reported 109 
consecutive flares-up of UC in patients undergoing 
anti-TNF maintenance therapy; these patients 
were not at a higher risk of CMV reactivation and, 
reciprocally, the occurrence of CMV reactivation had 
no effect on the further evolution of UC. These results 
plead for the preferential use of these molecules 
in cases of refractory flare-up associated with CMV 
reactivation[100]. However, in a recent study combining 
CD and UC patients, the use of immunomodulators, 
including thiopurines or methotrexate, was significantly 
associated with occurrence of CMV disease[41]. 
Tacrolimus was recently proposed as an alternative to 
previous treatments, especially in cases of refractory 
flare-up[85,98]; further studies are needed to appreciate 
the risk of developing CMV reactivation in this context[101]. 

Age > 30 years: Two recent studies have docu­
mented the risk of CMV reactivation in IBD patients 
older than 30 years. In a retrospective case-control 
study performed on 68 IBD patients (66% with UC) 
exhibiting CMV infection by tissue analysis, who were 
each matched to three controls without stigmata of 
CMV infection, McCurdy et al[41] showed that CMV 
disease was significantly associated with age > 30 
years. No stratification was performed by type of IBD 

(CD or UC). In another retrospective study, Gauss 
et al[84] recorded positive CMV markers in 21 IBD 
patients - 18 with CMV DNA in colonic biopsy and 
three with positive blood antigenemia (the PCR assay 
was not done) - out of 100 patients, and most of them 
(17/21) exhibited UC. The presence of CMV markers 
was significantly associated with age ≥ 30 years (OR 
= 14.26; 95%CI: 2.89-118.57). Despite the high 
significance of these data, they relied only on two 
studies with a low number of patients, which implies 
that further trials are required to consolidate these 
observations. 

Other predictive factors of CMV infection in IBD 
patients: The two retrospective studies mentioned in 
the above paragraph also documented other predictive 
factors of CMV infection in IBD patients. In addition 
to age > 30 years, McCurdy et al[41] identified four 
additional risk factors: medically refractory IBD; the 
presence of ulcers at endoscopy; treatment with 
corticosteroids; and treatment with immunomodulators 
(with the exception of anti-TNF mAb). After adjustment 
in a multivariate model, refractory disease, treatment 
with immunomodulators and age > 30 years remained 
independently associated with CMV infection. The 
authors propose a CMV risk score based on these 
criteria for the prediction of CMV infection in IBD 
patients. Furthermore, in addition to age > 30 years, 
the case-control study of Gauss et al[84] identified 
a blood leukocyte count < 11000/mL, disease 
duration at admission < 60 mo, and the presence 
of immunosuppressive therapy at admission as 
significant predictors of CMV infection in IBD patients. 
As no stratification was done by type of IBD in these 
two retrospective studies, it would be interesting to re-
evaluate specifically these predictors in UC patients 
who are most at risk of CMV infection among IBD 
patients.

WHAT ARE THE PREDICTIVE FACTORS 
OF UNFAVORABLE EVOLUTION IN UC 
PATIENTS WITH CMV INFECTION?
Resistance to steroids and other immunosuppressive 
agents
CMV reactivation was recorded as one of the most 
important risk factors for steroid-refractory UC. A 
retrospective study that investigated CMV infection by 
IHC in 77 surgical specimens reported a rate of CMV 
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Minami et al[85], 2015 29 severe UC treated 
either with tacrolimus 

or infliximab

qPCR in tissue Colectomy rate higher in patients with CMV 
infection (5/6, 83.3% vs 8/23, 34.8%, P < 0.05)

Unfavorable

GMAA: Granulocyte/monocyte adsorptive apheresis; IHC: Immunohistochemistry; ISH: In situ hybridization; NAAT: Nucleic acid amplification test; 
PBMC: Peripheral blood monocular cells; PCR: Polymerase chain reaction; qPCR: Quantitative real-time PCR; IBD: Inflammatory bowel diseases; CD: 
Crohn’s disease; UC: Ulcerative colitis; CMV: Cytomegalovirus.
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infection of 27.3% in samples from steroid-refractory 
UC patients compared to 9.1% in those from steroid-
sensitive ones[102]. In the prospective study that we 
conducted on 42 consecutive patients hospitalized 
for moderate to severe UC and treated with IV 
steroids, the only factor associated by multivariate 
analysis with CMV DNA in inflammatory tissue was 
resistance to steroids (OR = 4.7; 95%CI: 1.2-22.5)[10]. 
Two other prospective studies reported the same 
association between resistance to steroids and CMV 
reactivation[52,64]. Recent studies[71,78] including two 
multivariate analyses[41,84] confirmed the link between 
CMV reactivation and steroid resistance. In a meta-
analysis published last year and summarizing 11 
studies involving 867 IBD patients, the relative risk 
for steroid resistance was significantly higher in CMV-
positive patients (OR = 2.07; 95%CI: 1.80-2.39)[103].

As shown in our work on flare-ups of refractory 
UC, CMV reactivation affects the response to immuno­
suppressive therapy, including anti-TNF mAbs[10]. In 
a similar context, Yamada et al[81] showed that the 
induction remission rate by infliximab was lower 
(54.5%) in CMV-positive than in CMV-negative patients 
(81.8%), although the difference was not statistically 
significant. 

Acute severe colitis and requirement of colectomy
Since the first description of CMV markers in surgical 
specimens[104], a higher rate of colectomy has been 
observed in cases of CMV reactivation vs CMV-negative 
groups[20,69,76,85]. In the prospective study published 
by Domènech et al[64], colectomy was performed in 
3/6 patients exhibiting CMV reactivation compared 
to 2/12 patients without markers of CMV infection. 
The prevalence of CMV markers detected using IHC 
in surgical specimens was also shown to be higher in 
severe UC than in refractory UC (25% vs 8.3% and 
25% vs 2.5%[56,60], respectively). In a recent report, 
Yoshino et al[69] showed that the colectomy-free time 
was higher in patients without CMV colitis. Finally, 
Matsumoto and Yoshida reported recently that CMV 
infection and steroid use were independent risk factors 
for hospitalization because of UC aggravation and 
the need for surgery[79]. By retrospective analysis of 
a surgery database including 1100 patients, Uchino 
et al[105] recorded seven cases exhibiting UC-related 
lesions in the stomach and small intestine after 
colectomy; six of seven exhibited CMV infection either 
with positive antigenemia or CMV markers in tissue 
(IHC or PCR). These severe CMV infections were all 
refractory to ganciclovir treatment. 

Presence of ulcers with endoscopic examination
Several studies have argued for a link between the 
presence of ulcers after endoscopic examination, CMV 
reactivation and unfavorable evolution. In a study of UC 
patients hospitalized due to exacerbation of symptoms, 

colonoscopic findings were compared between 15 CMV-
positive and 58 CMV-negative patients, as determined 
by blood antigenemia: more abnormalities (irregular 
ulceration, wide mucosal defect) were observed in 
patients with UC complicated by CMV infection[66]. 
More recently, the retrospective study mentioned 
previously[41] reported a trend towards severe 
endoscopic disease in CMV-infected IBD patients 
(OR = 1.67; 95%CI: 0.85-3.32). In the subgroup of 
UC patients, the presence of endoscopic ulcers was 
significantly associated with CMV disease (OR = 3.0; 
95%CI: 1.38-6.51). In another study, the absence 
of large ulcers was predictive of non-active CMV 
infection in UC patients positive for the presence of 
colonic CMV DNA: the 10 patients exhibiting this profile 
attained remission without antiviral therapy at 2 mo 
and maintained remission[42]. However, other studies, 
including ours[10,54], did not identify stigmata of tissue 
injury as a marker of CMV infection. It may depend 
upon the severity of UC in the studied populations that 
may have been lower in the latter studies.

Density of viral infection
Using either molecular or histological assays to 
evaluate the density of viral infection, this quantitative 
or semi-quantitative marker was shown to be related 
to the severity of colonic lesions in UC patients. Using 
histopathology, Nguyen et al[22] distinguished low-
grade CMV infection (when IHC was positive only) 
from high-grade infection (detected by HE staining): 
colectomy rates were 29% and 83%, respectively, in 
untreated patients. Jones et al[83] defined high-grade 
CMV density by the presence of more than four typical 
inclusions in biopsy specimens. Similarly, Kuwabara 
et al[13] proposed that dense CMV disease, defined as 
> 10 inclusions per histological section, was shown to 
be predictive of significantly higher final daily doses of 
steroids before surgery, and showed increased steroid 
resistance. In addition, the frequency of emergency 
surgery was higher and postoperative hospital stay 
was significantly longer in the dense CMV group. 

By using qPCR in colon biopsies, we performed a 
random sensitivity analysis for correlating the presence 
of CMV in tissue with the occurrence of resistance to 
the successive lines of treatment[10]. A positive colonic 
CMV load was associated with an increased risk of 
steroid resistance [likelihood ratio (LR+) of 3.0], with 
a sensitivity of 50% and a specificity of 100% [area 
under the receiver operating characteristic curve 
(AUROC) = 0.54, P < 0.05]. A viral load of > 250 
copies/mg of tissue was predictive of resistance to 
three successive lines of treatment with a sensitivity of 
100% and specificity of 66.6% (LR+ 4.33; AUROC = 
0.85, P < 0.05). In contrast, the absence of CMV DNA 
in tissue was predictive of a favorable response to any 
treatment with a sensitivity of 100% and specificity of 
50% (LR+ 2.21; AUROC = 0.65, P < 0.05).
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WHAT IS THE BENEFIT OF ANTI-CMV 
THERAPY ON THE EVOLUTION OF UC IN 
PATIENTS WITH CMV REACTIVATION?
Systematic review of literature
Regarding the management of CMV infection in UC 
patients, the guidelines of the European Crohn’s and 
Colitis Organization in 2014 are as follows: “Screening 
for CMV infection is not necessary before starting 
immunomodulator therapy. In patients with acute 
steroid-resistant colitis, CMV should be excluded, 
preferably by tissue PCR or immunohistochemistry, 
before increasing immunomodulator therapy. In case 
of severe steroid-resistant colitis with CMV detected 
in the mucosa during immunomodulator therapy, 
antiviral therapy should be initiated and discontinuation 
of immunomodulators considered until colitis symp­
toms improve. In case of systemic CMV disease, 
immunomodulator therapy must be discontinued”[49]. 
However, randomized controlled trials would be useful 
in reinforcing the level of evidence supporting these 
guidelines.

If most of the gastroenterology societies re­
commend antiviral treatment of severe flare-ups of 
UC exhibiting CMV markers in inflamed tissue, no 
recommendations are given on which antiviral drug 
should be used and for what duration. No study has 
compared ganciclovir and foscarnet in this indication 
and no data are available on the pharmacokinetics of 
antiviral drugs in colonic tissue; notably, regarding the 
difference between ganciclovir and valganciclovir and 
the role of possible malabsorption in inflamed tissue. 
In contrast to transplant recipients[106], the overall 
incidence of CMV resistance to ganciclovir in IBD has 
never been analyzed. In this context, most authors 
use ganciclovir to treat CMV reactivation in UC patients 
(reviewed in Shukla et al[48]). In our clinical practice, 
we use empirically IV ganciclovir for 1 wk followed by 
oral valganciclovir for 2 wk but the relevance of this 
strategy has not been evaluated.

A lot of case reports, as well as punctual prospective 
studies, have reported a clinical improvement 
associated with a reduction of colectomy rate when UC 
patients with CMV reactivation received ganciclovir (or 
exceptionally, foscarnet). In a previous review paper[50], 
we collected seven prospective studies[14,34,51,64,67,68,95] that 
analyzed the efficacy of treatment of CMV reactivation 
by ganciclovir in UC patients: from a total of 58 treated 
patients, 46 presented a clinical improvement and 11 
justified colectomy (18%).

Several studies analyzed the benefit of ganciclovir 
on colectomy rate according to the density of 
CMV infection. In the study of Nguyen et al[22], the 
antiviral treatment did not change colectomy rate 
for the patients with low-grade CMV infection (31% 
vs 29% without CMV treatment) but it significantly 
decreased the colectomy rate for those with high-

grade CMV infection (44% vs 83% without CMV 
treatment). Similarly, Jones et al[83] argued that 
antiviral treatment significantly reduced the risk of 
surgery (OR = 0.31; 95%CI: 0.14-0.70); patients 
with high-grade infection showed a significant benefit 
of antiviral therapy, whereas those with low-grade 
infection presented higher rates of colectomy. In a 
study performed in our hospital[10], eight patients with 
a high CMV DNA load in the colon, and who had failed 
to respond to at least two lines of treatment, were 
treated with ganciclovir for 15 d in addition to their 
ongoing immunosuppressive therapy. For seven of 
them, clinical remission was obtained with a sustained 
response to the last therapeutic line after a follow-up 
of 6 mo, which resulted in a step-down therapeutic 
strategy for all of them[10].

Recently, a meta-analysis was performed to deter
mine the impact of antiviral therapy on the colectomy 
rate in UC patients presenting with CMV infection[48]. 
Fifteen studies were included in this meta-analysis 
with a total of 333 patients; 43.2% were treated 
with antiviral therapy and 56.8% were not. The 
diagnosis was made primarily by HE and/or IHC in 
seven studies and by tissue PCR in four. No difference 
was noticed in terms of colectomy between patients 
treated with antiviral therapy and those without 
treatment (OR = 0.92; 95%CI: 0.31-2.76), with 
moderate heterogeneity (I2 = 65%). There was no 
significant difference in the risk of colectomy based 
on the method of CMV diagnosis. Next, the authors 
analyzed the risk of colectomy in those patients 
with corticosteroid-refractory UC related to CMV 
reactivation; eight studies were available concerning 
139 patients, 77 of whom received antiviral therapy. 
The risk of colectomy was significantly lower in patients 
with corticosteroid-refractory UC treated with antiviral 
therapy than in patients not treated with antiviral 
therapy (OR = 0.20; 95%CI: 0.08-0.49), with no 
heterogeneity (I2 = 0). When the analysis was limited 
to studies that defined refractory disease as failure to 
respond to 1 wk of intravenous corticosteroids, the 
benefit of antiviral therapy remained significant (OR = 
0.23; 95%CI: 0.06-0.82). Finally, when the analysis 
was further stratified on the method of CMV diagnosis, 
the risk of colectomy remained significantly lower only 
when CMV infection was based on histological criteria 
(3 studies; OR = 0.06; 95%CI: 0.01-0.34) but not on 
tissue PCR (4 studies; OR = 0.31; 95%CI: 0.09-1.11). 
The latter observation may be related to the fact that 
the analysis was not adequately powered and that 
three of the four studies based on tissue PCR reported 
only qualitative results.

Place of granulocyte/monocyte adsorptive apheresis in 
the treatment of CMV-related flare-ups of UC
Granulocyte/monocyte adsorptive apheresis (GMAA) 
is a biological therapy comprising removal of 
granulocytes/macrophages producing inflammatory 
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cytokines. This strategy was evaluated in a rando­
mized, double-blind, sham-controlled study for 
the treatment of UC flare-ups. The treatment was 
well tolerated but did not demonstrate efficacy for 
induction of clinical remission or response in patients 
with moderate-to-severe flare-ups[107]. More recently, 
Japanese studies have investigated the efficacy of 
GMAA in active UC flare-ups associated or not with 
colonic CMV reactivation. In a retrospective study, 
11 UC patients in clinical failure under steroid and 
immunomodulatory therapy were treated with 
additional GMAA: nine achieved remission and two 
underwent colectomy[108]. Fukuchi et al[70] tested this 
strategy in 51 active UC flare-up episodes, and 15 of 
them were associated with in situ CMV infection. In the 
absence of steroid treatment, the clinical remission rate 
did not differ between UC patients, whether positive 
and negative for CMV (73.3% vs 69.4%). CMV DNA 
became negative in all UC patients positive for CMV 
who achieved clinical remission 1 wk after completion 
of intensive GMAA but no data on long-term evolution 
were reported. Presently GMAA is not recommended 
in the treatment of UC flare-ups by American and 
European guidelines. Additional studies are needed to 
evaluate the benefit of GMAA in UC patients with flare-
ups associated with CMV reactivation.

Discussion of therapeutic algorithms
At least three therapeutic algorithms have been 
proposed for the intake of refractory flare-ups of UC 
according to the presence of CMV reactivation in the 
gut[48,50,109]. These algorithms are all similar but do not 
take into consideration the risk factors listed above 
together with the density of CMV infection[83] and the 
absence of reciprocal deleterious effects between anti-
TNF mAbs and CMV reactivation[100]. The therapeutic 
algorithm that we propose in Figure 2 integrates these 
relatively new concepts. Of note, as recommended by 
the European guidelines[49], the antiviral therapy must 
be initiated after discontinuation of immunomodulators 
that will be reintroduced at the end of the flare-up.

CONCLUSION
Despite conflicting results, there is increasing evidence, 
notably in recent studies, for the deleterious effect 
of in situ CMV reactivation in flare-ups of refractory 
UC. In patients aged > 30 years with a high density 
of infection in the colonic tissue or with stigmata of 
severe disease associated with colonic markers of 
CMV reactivation (whatever the density of infection), 
treatment with ganciclovir appears to be recommended 
with anti-TNF mAb therapy in the absence of explicit 
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Figure 2  Therapeutic algorithm for the intake of flare-ups of refractory ulcerative colitis in patients aged > 30 years according to the quantification of 
cytomegalovirus density in colonic tissue. 1Defined by steroid resistance or immunosuppressive treatment or anti-TNF drugs; 2Defined by quantification of CMV 
DNA in intestinal tissue of 10-250 copies/mg of inflamed tissue or low-grade CMV density by IHC in biopsy specimens (4 inclusions or less); 3Defined by quantification 
of CMV DNA in intestinal tissue of > 250 copies/mg of inflamed tissue or high-grade CMV density by IHC in biopsy specimens (more than 4 inclusions); 4Defined by a 
need for hospitalization and a Lichtiger score > 10. CMV: Cytomegalovirus; IHC: immunohistochemistry; TNF: Tumor necrosis factor.
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contraindications to these drugs. In order to validate 
the present strategy based on our experience and the 
in-depth analysis of the available literature presented 
in this review, prospective randomized controlled 
studies are urgently needed.
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