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Abstract

Cytomegalovirus (CMV) is a ubiquitous human herpes virus,
which, after often asymptomatic primary infection, estab-
lishes a lifelong latent infection that can periodically be re-
activated in both immunocompetent and immunosup-
pressed carriers. Whereas the diagnostic approach in case of
a suspicion of CMV reactivation is well defined, the indica-
tion for antiviral therapy can often only be made in the con-
text of an extent of organ involvement, the immune status,
and comorbidities of the patient. This article reviews the ep-
idemiology, diagnosis, and therapy of CMV reactivation with
a focus on inflammatory bowel diseases and potentially dif-
ferent diagnostic and therapeutic approaches in Asia and
the Western world. ©2016 S. Karger AG, Basel

Introduction

Human cytomegalovirus (CMV; human -herpesvirus
type 5), which has a genome with the size of 235 kbp, is
transmitted through blood, body fluids, or transplanted
organs. Infection may also be acquired transplacentally or

during birth [1, 2]. A primary infection in children or
adults is often asymptomatic or only accompanied by
mild mononucleosis-like symptoms. Like other members
of the Herpesvirus family, CMV establishes a latent infec-
tion after the resolution of the acute infection. A produc-
tive (lytic) infection leads to the synthesis of immediate-
early, early, and late viral proteins [3].

Viral DNA has been detected in monocytes, dendritic
cells, megakaryocytes, and myeloid progenitor cells in the
bone marrow [4]. In general, there have been many re-
ports regarding manifestations of CMV infection in im-
munocompromised hosts, but little attention has been
paid to these manifestations in immunocompetent pa-
tients because acquired infections (reactivation) are often
asymptomatic [5]. Reactivation of CMV may occur at any
time during the life of the human host, although the risk
is higher in the setting of systemic immunosuppression,
either iatrogenic or secondary to underlying medical con-
ditions, such as acquired immunodeficiency syndrome
(AIDS), a status after organ transplantation or inflamma-
tory bowel diseases (IBD). Under conditions of reduced
immune responses, CMV can cause acute systemic infec-
tions with replication in virtually any organ. Fibroblasts,
epithelial cells, smooth muscle cells, macrophages, and
endothelial cells were found to be the predominant target

H. Nakase and H. Herfarth contributed equally to this work.

© 2016 S. Karger AG, Basel
2296-9403/16/0011-0015$39.50/0

KARGER

E-Mail karger@karger.com
www.karger.com/iid

Hans Herfarth, MD, PhD

Division of Gastroenterology and Hepatology, Department of Medicine
University of North Carolina, Bioinformatics Bldg., CB No. 7080
Chapel Hill, NC 27599 (USA)

E-Mail hherf@ med.unc.edu


http://dx.doi.org/10.1159%2F000443198

100 4
8g8% 208%
83.0%
g 801 74.2%
g 64.5%
L 60+ 54.2%
S 49.3%
s 41.7%
© 40+ 36.3%
3
>
g 20-
Fig. 1. Age-adjusted CMV seroprevalence
in the noninstitutionalized, civilian popu- 0
lation of the US (n = 21,639) published in 6-11 ' 12-19 ' 20-29 ' 30-39 ' 40-49 ' 50-59 ' 60-69 ' 70-79 ' >80
the third National Health and Nutrition Age (years)
Examination Survey (1988-1994) [78].

of the CMV infection in the lung, gastrointestinal and pla-
cental tissues. In gastrointestinal CMV disease, the patho-
genesis of intestinal lesions associated with CMV infec-
tion is very complicated because the endoscopic appear-
ance and location of the lesions are similar despite the
cause of the host’s immunodeficiency. Particularly, many
physicians focus on CMV reactivation in patients with
IBD because CMV may play a crucial role in triggering the
onset of intestinal inflammation. However, it is well
known that the role of CMV activation as a major trigger
of inflammation or as a merely innocent bystander is still
debated [6]. This review highlights diagnostic and thera-
peutic strategies for CMV infections in Asia and the West-
ern hemisphere, but with a main focus on CMV colitis.

CMYV Epidemiology

CMYV has been cultured from multiple sites, including
the urine, blood, throat, cervix, semen, stool, tears, and
breast milk [7, 8]. Transmission can occur via multiple
routes: sexual exposure, close contact, blood, tissue expo-
sure, occupational exposure, and perinatal exposure. It is
generally considered that CMV infection increases with
age, and that 40-100% of adults are carriers of CMV
(fig. 1). A positive CMV seroprevalence also varies by
race, ethnicity, and socioeconomic status. In a recent re-
view of the literature about the worldwide CMV sero-
prevalence, the highest rates can be found in South Amer-
ica, Africa, and Asia and the lowest in Western Europe
and in the United States [9]. In the US, a positive CMV
serostatus (IgG) was found to be more prevalent among
Mexican American children with foreign-born house-
holders than among children with native-born house-
holders [10]. A country’s socioeconomic development
correlates inversely with CMV seroprevalence, with the
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highest rates observed in developing countries through-
out Africa and Asia [11]. In Japan, an interesting study
has recently assessed CMV seroprevalence in pregnant
women [12]. This cross-sectional study included preg-
nant Japanese women who gave birth between 2003 and
2012 at the hospital (n = 15,616). Data showed that the
overall CMV IgG prevalence rate was 66.0%. CMV IgG
prevalence significantly decreased over the course of the
10 years from 2003 to 2012 (from 69.9% in 2003 to 65.2%
in 2012; p < 0.001). They concluded that calendar year,
maternal age, and parity were significantly associated
with changes in CMV seroprevalence among this popula-
tion. The percentage of patients who are seropositive for
CMV in Japan might decrease little by little.

CMYV Diagnosis Methods

There are several possible diagnostic approaches for
suspected CMV infection. Each approach has advantages
and disadvantages (table 1).

1 Isolation culture: this is a direct culture system with
human fetal lung fibroblasts used to proof CMV infec-
tion by visualizing typical cytopathic effects of the vi-
rus. The problem with this procedure is that cytopath-
ic effects often evolve very slowly and it can take up to
21 days to visualize these structural changes in culture
cells. Also, it is well known that this kind of technique
lacks sensitivity [13].

2 Serology: CMV infection is diagnosed by comparing the
antibody titer at the acute stage with the titer of the re-
covery stage. CMV-specific IgM titers will rise 2-6
weeks after primary infection. The titer of IgM antibody
usually decreases 2-3 months after the acute primary
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Table 1. Characteristics, costs, and problems of diagnostic tests for the detection of CMV (modified, based on Kandiel and Lashner [57])

Test Test material Sensitivity, Specificity, Cost Problem
% %

Histology (H&E) Biopsy 10-87 92-100 $ Sampling error

Histology (IHC) Biopsy 78-93 92-100 $$  Sampling error

CMV culture Blood, tissue, urine, saliva, 45-78 89-100 $$ 1-3 weeks incubation time

or respiratory swabs

CMV-DNA PCR Plasma, stool, biopsy 65-100 40-92 $$$  Qualitative PCR: differentiating between CMV
infection and disease is difficult
Quantitative PCR: no standardized technique,
cutoff not defined

CMV IgM (serum)  Blood 100 99 $$  May not be present in immunocompromised
patients

CMV IgG (serum)  Blood 98-100 96-99 $$  Fourfold increase between two separate titers

CMYV antigen Blood, cerebrospinal fluid ~ 60-100 83-100 $ Semiquantitative

H&E = Hematoxylin and eosin stain.

infection in healthy people; however, it rarely reappears
during CMV reactivation (the frequency is 0.1-2%). A
more than fourfold increase in CMV-specific IgG anti-
body is considered to be one of the criteria for the diag-
nosis of CMV infection or reactivation and, therefore,
paired serum samples obtained at least 2-4 weeks apart
are needed [14, 15]. Generally, the measurement of
CMV-specific antibodies is of limited value in the eval-
uation of CMV reactivation from CMV carriers.

CMYV antigenemia: this method detects the antigen of
CMV in the specimen without separating CMV from
tissues. The infected cells are detected by an immuno-
fluorescent technique using the antibody against the
immediate-early antigen and the CMV pp65 antigen
of CMV [14]. The CMV antigenemia method has a
sensitivity of 60-100% and a specificity of 83-100%
[16]. In general, the detection of antigen (pp65)-posi-
tive cells in peripheral blood cells reflects active reac-
tivation of CMV; however, the positive finding of
CMV antigenemia does not necessarily reflect CMV
infection-induced organ damages. Therefore, the pos-
itivity of antigenemia does not necessarily reflect the
necessity of anti-viral treatments either.
Histopathological diagnosis of CMV: the gold stan-
dard of diagnosing CMV infection in each organ is to
ascertain the presence of cytomegalic cells on histolo-
gy. Typical CMV-infected cells increase in size and
contain cytomegalic inclusion bodies with a halo,

CMV Colitis, CMV Hepatitis and
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which gives the cell an owl’s eye appearance [17-19].
It is well known that CMV infection not only results in
an inclusion body in the nucleus, but a similar inclu-
sion body can also be found in the cytoplasm (cyto-
plasmic inclusion body). The sensitivity of CMV de-
tection in tissue specimens has been improved by im-
munoperoxidase or immunofluorescence staining for
CMYV antigens using monoclonal antibodies and/or in
situ DNA hybridization.

Diagnosis of CMV by polymerase chain reaction
(PCR) analysis: qualitative and quantitative PCR has
been used to identify CMV-DNA in the urine, stool,
blood, and tissues [20-24]. The PCR analysis has a
higher sensitivity for diagnosing CMV infection and
monitoring the viral load than CMV antigenemia.
However, the high sensitivity of the PCR assay may
result in low specificity for diagnosing active CMV in-
fection because already very few copies of CMV-DNA
can be detected, which may have no clinical signifi-
cance but only points towards a local low level reacti-
vation [25].

In Japan, many physicians use the pp65 antigen assay

and histologic examination for the diagnosis of CMV in-
fection in clinical practice, whereas the use of blood and
tissue PCR for the diagnosis of CMV is limited. In the US,
the diagnostic approach depends on the suspected organ
involvement. If systemic CMV infection is suspected,
quantitative PCR in plasma is currently considered the
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gold standard. In cases of questionable organ involve-
ment, such as the liver or gut, most of the time immuno-
histochemistry (IHC) on biopsy specimen is performed,
but in patients with IBD in clinical practice, qualitative
PCR for CMV-DNA is increasingly executed on colonic
biopsies. However, in IBD the most accurate approach for
the detection of clinically significant CMV infection has
not been firmly established and current guidelines are not
consistent on this topic [26-28].

CMYV Disease

The spectrum of human illness caused by CMV is di-
verse and dependent on the host. CMV infections in im-
munocompromised patients cause substantial morbidity
and mortality. On the other hand, infection in the immu-
nocompetent host is generally asymptomatic or may
present as a mononucleosis syndrome. Disease localized
to a single organ has been described in immunocompe-
tent hosts, even presenting as a fulminant, multisystem
disorder. However, these cases are rare and limited to
small series and case reports [29, 30]. In general, most of
the time, CMV disease results from reactivation of latent
disease in the immunocompromised host. However, we
should keep in mind that reactivation of CMV can result
in the shedding of the virus in the urine, stool, or other
body fluids, but does not always indicate disease. For that
reason, in the literature, a distinction is made between
CMV infection where a person is CMV positive on PCR
or serological testing, and CMV disease where clinical
symptoms are manifest [31].

CMYV Hepatitis

The clinical picture is often not specific, but prolonged
unexplained fever and malaise may accompany CMV
hepatitis. Liver function test abnormalities are character-
ized by mild transaminitis with increases in aspartate
aminotransferase, alanine aminotransferase and lactate
dehydrogenase, whereas the bilirubin can be completely
normal or only mild-to-moderately elevated. Portal vein
thrombosis has also been described as a rare complication
of acute CMV-associated hepatitis [32, 33]. CMV infec-
tion is also a differential diagnosis in cases of granuloma-
tous hepatitis [34, 35].

CMV Colitis

Gastrointestinal involvement with CMV is uncom-
mon in immunocompetent hosts, while it can cause sig-
nificant morbidity and mortality in immunocompro-
mised host [36-38]. CMV colitis is the second most com-
mon manifestation of end-organ disease following CMV
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retinitis. Most of the time, CMV colitis is due to the reac-
tivation of a latent infection in immunosuppressed pa-
tients, but can also occur in the immunocompetent host
in the setting of a primary infection.

The clinical manifestation of CMV colitis is associated
with low-grade fever, weight loss, anorexia, malaise, and
abdominal pain. Watery diarrhea and hematochezia are
common. Extensive mucosal hemorrhage and perfora-
tion related to CMV infection can be life-threatening
complications. Therefore, antiviral treatment should be
considered for CMV-related colitis in immunocompro-
mised hosts, particularly AIDS patients.

Clinical Characteristics of CMV Colitis in the

Immunocompetent Host

Klauber et al. [39] reported 15 immunocompetent
adults with CMV colitis. Seven patients had probable pri-
mary CMYV infection based upon seroconversion at the
time of the diagnosis, detection of CMV-specific IgM an-
tibodies, or positive viral cultures in the absence of detect-
able antibodies. Diarrhea, fever, and abdominal pain were
common presenting symptoms. Among patients com-
plaining of diarrhea, grossly hematochezia was seen in
53%. Therefore, we must deliberately diagnose CMV coli-
tis in older adult patients presenting with bloody diarrhea
and abdominal pain, which could mimic clinical features
of ischemic colitis. Seo et al. [40] reported endoscopic
findings of 12 immunocompetent adults with CMV coli-
tis. The most commonly identified endoscopic abnormal-
ities in this paper were defined as well-demarcated ulcer-
ations (50%), ulcero-infiltrative changes (25%), and for-
mation of pseudomembranes (25%). Since the majority
of immunocompetent patients with CMV disease recover
without intervention, it is very difficult to prove whether
antiviral therapy has a significant impact on the clinical
outcome as well as on IBD patients (as mentioned below).
Thus, the severity and potential morbidity of CMV dis-
ease must be balanced against the risk of medication tox-
icity in deciding whether or not to use antivirals in an
individual immunocompetent patient [41-43].

Prevalence of CMV Infection in IBD, Particularly
Ulcerative Colitis

CMYV infection is considered to be an important exac-
erbating factor in ulcerative colitis (UC) patients, but can
also occur in patients with Crohn’s disease [44-47]. The
first case with an association between UC and CMYV in-
fection was described by Powell et al. [48] in 1961. Since
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then, numerous case reports and many studies suggested
the association of CMV infection with a flare of UC [46,
49]. Retrospective studies reported the strong association
of a steroid-refractory condition in UC with CMV infec-
tion [31]. A case-control study showed that the ratio of
positive CMV findings by IHC in the surgical specimens
of steroid-refractory UC patients and nonrefractory UC
were 25 and 2.5%, respectively [50]. Hommes et al. [51]
reported that CMV in intestinal tissue biopsies was ap-
proximately 20 times more likely in UC patients than in
controls with noninflammatory disease. Yoshino et al.
[52] demonstrated that 56.7% of UC patients refractory
to immunosuppressive therapies were positive for CMV-
DNA in colonic mucosa. Fukuchi et al. [53] reported that
29.4% of active UC patients without receiving any immu-
nosuppressive therapies were positive for CMV-DNA in
their colonic mucosa. In addition, analysis in a newly es-
tablished mouse model, which resembles human UC with
concomitant CMV infection, strongly suggests that CMV
infection can trigger intestinal inflammation [54]. Over-
all, diagnostic methods and selection bias of patients in
published CMV case series influence the prevalence re-
sults of CMV infection in UC. However, the debate is still
open if the detection of CMV in the colon in patients with
severe colitis represents a mere bystander reactivation,
which clinically has no significance [25]. The clinical data
and those from the mouse model suggest that preceding
mucosal inflammation in UC is strongly involved in the
induction of CMV reactivation in intestinal tissue [54].
Also, it is speculated that disease activity together with the
use of immunosuppressive drugs, specifically steroids,
can predispose UC patients to colonic reactivation of
CMV. Interestingly, anti-TNF therapy seems to have no
or very little effect on CMV reactivation in patients with
UC (fig. 2) [55].

Antigenimia Assay, Endoscopy, Histology, or
CMV-DNA PCR: Which Is the Best Modality for
Diagnosing CMV Colitis in UC Patients?

The detection of CMV antigen (pp65 antigenemia as-
say) or CMV-DNA (by PCR) in the peripheral blood,
which can quantify viral load and be generally applied for
the diagnosis of systemic CMV infection, is not necessar-
ily useful for diagnosing CMV colitis, which can occur
even if there is no detection of CMV in the blood [56].
Gastroenterologists agree on the necessity to perform an
endoscopic examination for the evaluation of disease ac-
tivity in patients with a steroid-refractory UC flare (fig. 3).

CMV Colitis, CMV Hepatitis and
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Fig. 2. Prevalence of colonic CMV infection as determined by
quantitative PCR in patients with active UC (n = 109) depending
on baseline immunosuppressive therapy [55].

Unfortunately, there are no characteristic endoscopic
findings, which could point towards a CMV infection
since ulcers can occur in active UC independent of CMV
reactivation [57, 58]. In general, it is recommended to
take biopsy specimens from the ulcer base for detecting
CMV-positive cells compared with specimens from the
ulcer edge. The detection of CMV in biopsy specimens by
histologic examinations, such as the detection of inclu-
sion bodies, and IHC is the gold standard for the diagno-
sis of the involvement of CMV in gastrointestinal diseas-
es. An alternative is qualitative or quantitative PCR. In-
terestingly, even a high CMV-DNA load in colonic tissue
does not often correlate with the occurrence or number
of CMV-positive cells on histology or IHC [59]. The sig-
nificance of this difference is not well understood. Very
recently, McCurdy et al. [60] reported that 11 biopsies in
UC were required to achieve an 80% probability of a pos-
itive biopsy. However, one can question the clinical sig-
nificance of CMV infection of the colon, if such a number
of biopsies are necessary to prove it. The European
Crohn’s and Colitis Organization guidelines recommend
the use of tissue PCR as an alternative to IHC for the de-
tection of CMV infection [26]. In Japan, the PCR method
is only employed if CMV-positive cells and inclusion
bodies on histology are negative, but a CMV infection is
strongly suspected in patients with a severe UC flare. In
the US, CMV testing is recommended in patients with
steroid refractory disease. There is no uniform approach
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to the diagnosis of CMV colitis, and IHC and/or CMV
PCR are used equally. While quantitative PCR, which is
routinely performed for the systemic detection of CMV-
DNA in plasma specimen, from mucosal specimens is not
yet a standardized approach for the diagnosis of CMV
infection, studies indicate that qualitative or quantitative
PCR is the most sensitive method for the detection of
CMV in different tissues [24, 47, 52, 61-65].

Treatment of CMV Infection

In severely immunocompromised patients (e.g. AIDS,
status past organ transplant) and in immunocompetent
patients with CMV organ disease, such as colitis or reti-
nitis, antiviral therapy with gancyclovir or valgancyclovir
is reccommended. However, in patients with IBD, no rec-
ommendation or guideline defines when to initiate anti-
viral therapy. Whereas reports and case series describe
the efficacy of an antiviral therapy in steroid-refractory
IBD patients with concurrent CMV, there is still an ongo-
ing debate whether an optimal control of intestinal in-
flammation also reduces IBD disease activity by itself
[25]. Nevertheless, in the US and Europe, antiviral thera-
py with gancyclovir or valgancyclovir is recommended in
patients with active IBD and proven CMV disease on his-
tology and/or positive CMV-DNA shown by PCR in bi-
opsies and plasma (fig. 3). With regard to drug, dose, and
duration, ganciclovir 5 mg/kg i.v. every 12 h for 3-5 days
and then a switch to oral valganciclovir for a total of 2-3
weeks is recommended [26, 57]. If ganciclovir resistance
or intolerance (e.g. myelotoxicity) is encountered, foscar-
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net (for 2-3 weeks) is a possible alternative therapeutic
approach [26].

The reason for the absence of firm recommendations
for antiviral therapy in CMV-positive IBD patients is due
to the multitude of single-center retrospective case series,
which comprise different patient populations and differ-
ent diagnostic and concomitant therapeutic approaches
[66]. Prospective standardized trials with standardized
diagnostic and therapeutic approaches are currently not
available. A recent systematic review and meta-analysis
by Shukla et al. [67] demonstrated that antiviral therapy
resulted in a significantly lower risk of colectomy in pa-
tients with steroid-refractory disease (odds ratio, 0.20;
95% confidence interval, 0.08-0.49) but not in the overall
population of patients with UC (odds ratio, 0.92; 95%
confidence interval, 0.31-2.76). They concluded that an-
tiviral therapy may benefit a subgroup of patients with
UC who are refractory to steroids. However, other retro-
spective studies and another meta-analysis of all available
studies have not been able to confirm a beneficial effect
of antiviral therapy, suggesting that CMV infection or re-
activation is rather a bystander in the setting of severe
intestinal inflammation and disappears under appropri-
ate immunosuppressive therapy [56, 68, 69].

Another approach to evaluate the severity of CMV in-
fection and to decide about the need for antiviral therapy
is the use of quantitative PCR, which, as mentioned above,
is currently not yet standardized. Recently, a correlation
of the viral load and colectomy has been shown [70]. A
French study employing quantitative colonic PCR in UC
patients demonstrated a correlation between higher viral
load and resistance to immunosuppressive therapy with

Nakase/Herfarth


http://dx.doi.org/10.1159%2F000443198

significant differences found when employing a cutoff vi-
ral load of >250/mg tissue [64]. After patients resistant to
immunosuppression were treated with antiviral therapy,
initial remission was seen in 7 of 8 patients and sustained
remission in 5 of 8. Ciccocioppo et al. [59] proposed that
refractory IBD patients whose mucosal viral load has
DNA peak values >103 copies/105 cells require antiviral
treatments. The authors also proposed a detailed treat-
ment algorithm based on the quantitative CMV-DNA
number incorporating not only antiviral therapy but also
the elimination of steroids from the therapy based on dif-
ferent cutoff values [71].

A recent study from the Mayo clinic followed a slightly
different approach and grouped patients with CMV-pos-
itive colonic tissue in high-grade and low-grade disease
depending on the number of CMV inclusion bodies [72].
No difference in 1-year colectomy-free survival was found
in the CMV-positive group compared to controls. Still,
when comparing only the groups with CMV high- and
low-grade disease, patients with low numbers of CMV in-
clusion bodies were at a significant risk to undergo a sur-
gical intervention compared to the high-grade disease (25
inclusion bodies) patients. However, all of the high-grade
CMV disease patients had been treated with gancyclovir
and/or valganciclovir, whereas this was not always the
case in the low-grade CMV disease group. When further
analyzing the low-grade disease CMV group, there was
also a benefit of antiviral therapy in this group compared
to no therapy, thus supporting the need for antiviral ther-
apy in every patient with conventionally or immunohisto-
chemically proven tissue CMV reactivation.

Apart from antiviral therapy, intestinal inflammation
in CMV-positive IBD patients should also be controlled
with immunosuppressive therapy. At the same time, the
continuation or initiation of steroids, azathioprine, or an-
ti-TNF agents in IBD patients with a disease flare-up and
CMV positivity may be antagonistic. The ‘Second Euro-
pean evidence-based consensus on the prevention, diag-
nosis and management of opportunistic infections in in-
flammatory bowel disease’ recommends discontinuation
of all immunosuppressive therapeutic regimen in patients
treated with antiviral therapy. In a Japanese study with 69
moderate-to-severely active UC patients, steroid therapy
with concomitant immunosuppression with cyclosporine
and/or 6-MP had no influence on clinical outcomes in-
cluding rates of remission and colectomy among the CMV
reactivation-positive, -negative, and CMV IgG-negative
groups [56]. Interestingly, in a prospective French single-
center study, the initiation of anti-TNF therapy had no
adverse impact on colonic CMV-DNA load as measured

CMV Colitis, CMV Hepatitis and
Systemic CMV Infection

by quantitative PCR, and the success of anti-TNF therapy
was not affected by concurrent CMV infection [55]. Sim-
ilarly, in a small Italian case series including 3 patients, the
application of infliximab did not affect the colonic CMV-
DNA viral load and therapeutic outcome [73].

In Japan, granulocyte and monocyte adsorptive apher-
esis (GMAA) with adacolumn (JIMRO, Gunma, Japan) is
available [74]. As a result of the removal of peripheral
granulocytes and monocytes, GMAA reduces the pro-
duction of inflammatory cytokines such as TNF-a, inter-
leukin (IL)-6, and IL-8. This anti-inflammatory mecha-
nism of GMAA comprises a promising treatment for UC
patients with concomitant CMV infection because pro-
duction of proinflammatory cytokines, particularly
TNF-q, is strongly associated with colonic CMV reactiva-
tion. In fact, 2 Japanese studies reported that GMAA does
not induce colonic CMV reactivation and leads to disap-
pearance of colonic CMV replication in previously PCR
CMV-DNA-positive UC patients [53, 75]. Thus, GMAA
therapy offers optimal inflammatory control without the
need for steroids. Of note, whereas this therapy is success-
fully used in Japan, placebo-controlled trials in the US
and Canada did not show a significant therapeutic ben-
efit compared to placebo [76, 77].

Conclusion

Given the ubiquitous latent infection with CMV, reac-
tivation should always be considered as the cause of un-
explained malaise and, in case of IBD patients, exacerba-
tion of the underlying disease. The diagnosis of an organ
infection is still based on histology and IHC, but espe-
cially quantitative PCR is an interesting and promising
alternative approach to better define the degree of CMV
reactivation. Whereas antiviral therapy is indicated in
most cases of CMV disease such as CMV hepatitis, in
IBD, a general recommendation is still controversial.
However, more recent findings suggest a benefit of anti-
viral therapy in patients with histologically proven CMV
colitis and/or high colonic CMV load as determined by
quantitative PCR. To finally solve the current debate of
the most accurate diagnostic and therapeutic approach in
IBD patients with concomitant CMV infection, multi-
center randomized, prospective studies are necessary.
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