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Summary

In the more recent years since the introduction of anti-
TNF therapy, the treatment strategy in chronic inflamma-
tory bowel disease has developed more towards an early
intensive, often double immunosuppression. While this
leads to an improved therapeutic success, this intensi-
fied therapy also increases the risk for side effects and
especially for infectious complications. The early detec-
tion of this complication in the immunocompromised
patient is often more difficult due to the potential broad
spectrum of infectious agents, the often atypical presen-
tation in conjunction with the immunosuppression as
well as often similar symptoms regarding intestinal in-
fectious complications common for a flare of the under-
lying disease. In the first part, this overview will discuss
the broad spectrum of potential infectious complica-
tions, using pulmonary infections as an example and
presenting an algorithm for detection and therapy. In the
second part, common intestinal infectious complications
will be discussed from diagnosis to therapy.

Introduction

While the current treatment strategy of immunosuppres-
sion in patients with active inflammatory bowel disease (IBD)
leads to a remission or at least reduction of symptoms in most
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Zusammenfassung

In den vergangenen Jahren hat sich unter anderem
durch die Einfiihrung der Anti-TNF-Therapie die Behand-
lungsstrategie bei chronisch entziindlichen Darmer-
krankungen vermehrt zu einer bereits im friiheren Sta-
dium intensivierten, haufig doppelten immunsuppres-
siven Therapie entwickelt. Bei verbessertem Erfolg hat
diese intensivere Therapie jedoch auch ein erhohtes
Nebenwirkungsrisiko und hierbei vor allem infektiose
Komplikationen zur Folge. Die Diagnosestellung einer in-
fektiosen Komplikation ist dabei durch das breite poten-
zielle Keimspektrum, die unter Immunsuppression hau-
fig nicht klassische Prasentation der Infektionssymp-
tome, aber auch durch die bei intestinalen Komplika-
tionen haufig ahnlichen Symptome vergleichbar einer
zunehmenden Aktivitat der zugrunde liegenden chro-
nisch entziindlichen Darmerkrankung erschwert. Im er-
sten Abschnitt dieser Ubersicht soll am Beispiel der
moglichen pulmonalen infektiosen Komplikationen das
breite Spektrum sowie ein Algorithmus zur Diagnostik
dargestellt werden. Im zweiten Abschnitt wird auf hau-
fige infektiose intestinale Komplikationen von der Diag-
nostik bis zur Therapie eingegangen.

patients, this strategy also induces an increased risk for infec-
tions, intestinal as well as extraintestinal. In order to ensure a
safe therapy, early detection of infectious complications and
initiation of the treatment is crucial.
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What Kind of Infections Can Potentially
Be Expected under Immunosuppression in
Patients with Inflammatory Bowel Disease?

Various case reports, cohort evaluations as well as analyses
of multicenter trials regarding infectious complications have
been published. Toruner et al. [1], for example, identified 100
consecutive IBD patients with opportunistic infections. The in-
fectious spectrum in his cohort included viral infections, e.g.
herpes simplex virus (HSV), herpes zoster, and cytomegalovi-
rus (CMV), bacterial infections, e.g. Escherichia coli, Mycobac-
terium marinum, and Streptococcus, as well as fungal infections,
e.g. Histoplasma capsulatum and Cryptococcus neoformans [1].
These examples just give an idea of the broad spectrum one
can expect as potential infectious complications. In addition to
more or less rare infections, the risk for classical infections such
as urinary tract infections, skin infections, or respiratory infec-
tions is also increased in the immunocompromised host.

As the spectrum is broad, this article will focus on two
major areas, i.e. infectious respiratory complications and in-
fections mimicking an acute flare of the underlying IBD.

Infectious Respiratory Complications

Starting with respiratory complications, the most promi-
nent, though not the most common candidate for respiratory
infections with the introduction of anti-TNF therapy has been
the reactivation of latent tuberculosis, leading to severe infec-
tions with a lethal course in some of these patients [2].

With the awareness of these potential complications and
the introduction of mandatory screening for latent tuberculo-
sis prior to anti-TNF induction, this specific complication
could be dramatically reduced, demonstrating the effective-
ness of prevention. In most countries, these preventive meas-
ures include taking the history regarding potential exposures
to open tuberculosis in the past, chest radiography, and an in-
terferon-gamma release assay [3]. However, several issues
need to be taken into account. For one, testing under immu-
nosuppression such as thiopurines might not yield valid re-
sults due to unresponsive lymphocytes, and negative pulmo-
nary imaging does not rule out latent or active tuberculosis.
Furthermore, one has to keep in mind that an exclusion of tu-
berculosis before the beginning of treatment does not rule out
a new infection with tuberculosis later in life. Therefore, re-
testing should always be considered in patients with signs of
unknown infection, especially following potential exposure
such as after travelling to countries with a high prevalence of
tuberculosis [4]. One also has to keep in mind that when tu-
berculosis occurs in patients on anti-TNF therapy, for exam-
ple, it is more commonly atypical (extrapulmonary in <50%,
disseminated in 25% of cases), with intestinal tuberculosis
mimicking active Crohn’s disease, therefore making the cor-
rect diagnosis even more difficult [3, 5].

Infections and Chronic Inflammatory Bowel
Disease

A further strategy to reduce pneumonia is to vaccinate.
Guidelines such as from the European Crohn’s and Colitis
Organisation (ECCO) recommend vaccination against sea-
sonal influenza on a yearly basis as well as pneumococcal vac-
cination according to national guidelines [3].

Immunocompromised patients presenting with respiratory
symptoms should be carefully examined for pneumonia. In
the case of classical signs for bacterial pneumonia, positive
auscultation, and typical infiltrate in a chest radiograph, anti-
biotic treatment in these patients under immunosuppression
should always cover Streptococcus pneumonia.

Patients with inflammatory disease on immunomodulator
therapy with pneumonia should also be tested for Legionella
pneumophila [3]. Testing can be done by screening a urine
sample for L. pneumophila antigen, for example. The most
common route of transmission is airborne from warm water
supplies containing water that was not heated above 70°C as
well as air conditioning and humidifiers. As there is no avail-
able vaccination, the best preventive measurements are main-
tenance of water systems and adequate heating of the warm
water supply. Curative treatment consists of macrolide or
fluoroquinolone antibiotics [6, 7].

A further pulmonary infection to be considered in patients
under immunosuppression is an infection with Nocardia spe-
cies, an aerobic Gram-positive, weakly acid-fast actinomycete
[8, 9], especially in patients receiving anti-TNF and particu-
larly when also being treated with corticosteroids [3]. Nocar-
dia is found worldwide in soil and can lead to pulmonary in-
fections through inhalation, with hematogenous dissemination
to the brain in up to 33% [8]. Screening for infection requires
examination of sputum, pleural or bronchial lavage fluid by
Gram stain, and a modified acid-fast stain. Antibiotic treat-
ment consists of a continuous treatment with sulfamethoxa-
zole/trimethoprim and/or ceftriaxone until the disappearance
of all lesions, which can take month [§].

In addition to bacterial-caused pneumonia, patients under
immunosuppression appear to be also at risk for parasitic as
well as fungal infection, though the knowledge and recommen-
dations regarding IBD patients are mainly based on case re-
ports and smaller case series. As these pulmonary infections
often present with atypical symptoms and cannot be detected
purely by clinical examination and standard chest radiography
in many cases, suspicion should always be raised in immuno-
suppressed IBD patients complaining about breathlessness,
cough, and reduced strength leading to a low threshold for
performing CT scans and bronchoscopy with bronchoalveolar
lavages (BAL). The screening should then include Mycobacte-
ria, Strongyloides stercoralis, Nocardia, Histoplasma, Crypto-
coccus sp., Aspergillus sp., and Pneumocystis jirovecii. The di-
agnosis of P. jirovecii, an atypical fungus, is based on identifi-
cation in bronchopulmonary secretions or BAL fluid, and the
gold standard for Candida infection is a positive culture from
normally sterile body sites, meaning that cultures from other
sites have to be interpreted in the clinical context as cultures
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Fig. 1. Algorithm for immunocompromised IBD patients with pulmonary
symptoms.

cannot differentiate colonization from infection in these cases.
However, the sensitivity for e.g. Aspergillus sp. in BAL is only
50% and a definitive diagnosis may require invasive proce-
dures such as biopsies. Similarly, the sensitivity for detection
of Histoplasma capsulatum is only 50% [3]. Though the risk
for these infections appears to be increased under immunosup-
pression, the actual number of IBD patients affected is fortu-
nately relatively low. This implicates, however, that the indi-
vidual experience of the treating gastroenterologist/surgeon is
usually relatively low. Therefore, in unclear cases one should
always consider consulting an infectious disease specialist for
expert opinion, where available. The same holds true for the
treatment of more rare infectious complications. The first-line
treatment of P. jirovecii, for example, comprises the applica-
tion of trimethoprim plus sulfamethoxazole for about 3 weeks,
which requires monitoring of the blood count and the renal
functions as this treatment may cause bone marrow suppres-
sion or renal impairment requiring dose adjustment [3].

While there are no effective immunizations available for
the infectious agents discussed above and screening for these
is not recommended in asymptomatic patients prior to initia-
tion of immunosuppression, chemoprophylaxis for P. jirovecii
is a potential option, at least for some patients. The ECCO
guidelines as well as the German Colitis guideline recommend
a standard prophylaxis with co-trimoxazole, if tolerated, for
those patients on triple immunomodulators with one being a
calcineurin inhibitor or anti-TNF therapy [3, 10]. However,
this recommendation is mainly based on expert opinion as
risk-benefit studies for IBD patients are lacking, and there-
fore recommendations have to be extrapolated from patients
with HIV infection and hemato-oncological diseases.

As discussed below in more detail for CMV, the potential
spectrum for pulmonary infections also includes viruses such
as from the family of herpes viruses, HSV, varicella zoster
virus, Epstein-Barr virus, and CMV. Primary infection with
e.g. HSV in immunocompetent individuals usually causes an
asymptomatic or mild, self-limited oral-labial (HSV type 1) or
genital (HSV type 2) infection [11]. In immunocompromised
patients, especially in those treated with azathioprine, HSV
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infection has a greater potential for dissemination possibly
causing severe systemic infections with significant morbidity
and mortality including encephalitis, meningitis, pneumonia,
esophagitis, colitis, and/or hepatitis [12-15]. While increasing
titers of anti-HSV IgM (immunoglobulin M) can help making
the diagnosis, the diagnostic gold standard is the PCR (poly-
merase chain reaction) from affected tissue [11]. Systemic
therapy with the nucleoside analogue aciclovir is then required
in symptomatic immunocompromised IBD patients [3, 11].

An algorithm for immunocompromised IBD patients with
pulmonary symptoms is shown in figure 1.

Infections Mimicking a Flare
Clostridium difficile

Epidemiology

In the past few years, the incidence of Clostridium difficile
infection (CDI) has increased rapidly, with an infection rate
that has doubled from 1996 to 2003 [16]. The burden of CDI
has increased dramatically, and it is now recognized that CDI
is responsible for 20-30% of cases of antibiotic-associated di-
arrhea and up to 75% of cases of antibiotic-associated colitis
[17, 18]. IBD has been found to be associated with C. difficile,
and patients with IBD appear to be at an increased risk of
developing CDI with a poorer outcome of CDI including
higher rates of colectomy and death as well as higher rates of
recurrence [19-22]. According to the recent studies, it appears
that CDI is more common in patients with ulcerative colitis
(UC) compared to Crohn’s disease patients where an increase
of CDI cases was only found in patients with large bowel dis-
ease [23]. In one study, CDI rates in UC patients have dou-
bled from 2.66 to 5.12% in 7 years [24]. In addition to the in-
creased prevalence, the number of IBD hospitalizations com-
plicated by CDI has increased from 1.4% in 1998 to 2.9% in
2007 [25]. It has to be noted that C. difficile in IBD patients
may not only affect the large bowel but also the small bowel,
with high mortality rates which had frequently been shown in
this population during the last decades [26]. CDI is often seen
in patients who underwent proctocolectomy for a severe IBD
[27] and also in patients with C. difficile pouchitis with CDI
involvement in up to 18% of cases [28].

Risk Factors

Risk factors associated with CDI in the general population
are antibiotic use, older age, hospitalization, immunosuppres-
sion, residence in long-term care facilities, cancer, and gastro-
intestinal disorders. IBD has been found to be an independ-
ent risk factor for CDI with a threefold increase compared
with non-IBD patients [29]. There are conflicting data whether
other factors associated with IBD including immunosuppres-
sion also play a role. It was found that glucocorticoid initia-
tion with or without use of other immunosuppressive agents
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Table 1. Treatment of CID infection in IBD (according to IDSA guide-
lines [36])

Disease category Treatment

Mild-to-moderate disease —
initial episode

metronidazole 500 mg three

times/day for 10-14 days

Severe disease, uncomplicated —
initial episode

vancomycin 125 mg four times/
day for 10-14 days

vancomycin 500 mg four times/
day plus metronidazole 500 mg
every 8 hi.v.

Severe disease, complicated —
initial episode

Recurrence same as for initial episode;

alternative options: rifaximin,

fidaxomicin, fecal stool trans-

plantation

tripled the risk of CDI in IBD patients compared with the risk
of other immunosuppressive agents [30]. Whether other im-
munomodulating drugs are associated with an increased risk
of CDI infections is not clear. In a single study, an odds ratio
of 2.56 for UC patients on maintenance immunosuppression
was determined [22]. Other studies did not find an association
between immunomodulation and the risk of CDI which sup-
ports the need for more intense research in this area [31].
Thus far, there is no evidence that biological agents such as
infliximab or adalimumab are associated with an increased
risk of CDI [24].

The role of antibiotics as a risk factor for CDI in IBD pa-
tients is also controversial. Antibiotic use alters normal bacte-
rial flora and can lead to CDI. Some authors reported an in-
creased use of antibiotics during the last couple of months
prior to CDI [22, 30, 32]. In contrast, results from other stud-
ies have suggested that antibiotics may not be a risk factor for
CDI in IBD [33, 34]. It is worth mentioning that the absence
of antibiotic use should not lower the suspicion of CDI in IBD
patients.

Clinical Characteristics/Diagnosis

It is extremely difficult to distinguish between symptoms of
CDI and a flare of IBD. It is therefore important to always
think of CDI in patients with IBD. There may also be atypical
features of C. difficile in IBD in comparison to patients with-
out IBD, e.g. frequent bloody stools or even absence of diar-
rhea [26, 29]. It is worth mentioning that typical findings of
CDI during endoscopy, such as pseudomembranous exudates
which are typically found in patients with CDI, are often ab-
sent in patients with IBD in up to 87% of cases [35]. This
should also be kept in mind if IBD patients undergo colonos-
copy. The absence of pseudomembranes in a patient with
IBD does therefore not exclude CDIL

CDI can be detected by common toxin assays and cultures.
However, it should be noted that the commonly used enzyme
immunoassays for toxin A and B have less sensitivity and
specificity in comparison to nucleic acid amplification assays.

Infections and Chronic Inflammatory Bowel
Disease

Current recommendations on CDI diagnosis implement a mo-
lecular assay or a two-step algorithm encompassing screening
with enzyme immunoassay for glutamate dehydrogenase
(GDH) followed by an enzyme immunoassay for toxins [36].
There is no evidence that testing for CDI should be done dif-
ferently in IBD patients. On behalf of the physician, a high
level of suspicion for CDI in IBD patients is required, and
stool tests should be performed in every patient with IBD re-
lapse. It should be noted that testing for CDI in non-IBD pa-
tients requires 1-2 probes; however, repeated testing up to 3
probes in IBD increases sensitivity.

Treatment

Even though local host defenses could be compromised in
IBD due to the altered gut microflora or the use of immu-
nomodulators, treatment of CDI in IBD patients is not funda-
mentally different compared to non-IBD patients. Currently,
there are no clear guidelines regarding the treatment of CDI
in IBD patients. Most authors suggest that the initial episode
of CDI in IBD patients with mild-to-moderate disease scores
should be treated with metronidazole (table 1). Patients with
severe or complicated disease should be treated with vanco-
mycin during the initial episode. C. difficile resistant to metro-
nidazole has generally been uncommon in IBD patients even
though failure rates of up to 50% have been reported in this
population [37, 38]. There is also no supporting evidence how
to proceed with the ongoing immunosuppression in IBD pa-
tients with CDI. Most authors maintain immunosuppression
in patients with CDI although an escalation of immunosup-
pression is avoided [39]. Severe CDI disease is usually treated
in combination with vancomycin orally plus metronidazole i.v.
In addition to metronidazole and vancomycin, other antibiot-
ics like rifaximin or fidaxomicin may be used in severe or re-
current CDI. Beside antibiotics, fecal microbiota transplanta-
tion may be another option to treat concurrent or particularly
recurrent CDI in IBD patients. The rationale behind fecal
microbiota transplantation comes from the notion that an in-
troduction of feces from the healthy host would recolonize the
bowel with microbiota needed to reestablish colonization re-
sistance against C. difficile. Even though there is no general
protocol for the administration of fecal microbiota transplan-
tation, several attempts have been made to treat CDI in IBD
patients with more or less reasonable results [40]. There is
currently no evident role of probiotics in the prevention or
treatment of CDI in IBD patients. The treatment of recurrent
CDI is even more complicated, and conflicting data exist on
how to treat in this situation. Options include the use of the
same treatment regimen as for the initial episode up to the
use of alternative antibiotics such as rifaximin, fidaxomicin, or
fecal microbiota transplantation in this situation [41].

In summary, CDI in IBD patients is a major challenge as
the clinical importance is still underestimated. Because of the
high mortality and severity of CDI in patients with IBD, early
recognition in these patients is of particular importance.
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Cytomegalovirus Infection

The impact of CMV in IBD remains controversial [42]. The
pathogenicity of CMV reactivation in IBD patients has been a
debate in the literature during the last decade. However, de-
spite arguments on the non-pathogenicity of CMV reactiva-
tion, there is overall agreement that IBD patients are at an in-
creased risk of CMV reactivation and that failure to ensure the
appropriate diagnosis and treatment may lead to significant
morbidity and mortality. Subclinical reactivation of latent
CMV infection may occur frequently and is often associated
with immunomodulator therapy [42, 43]. Usually, the reactiva-
tion of latent CMV is asymptomatic and does not induce seri-
ous tissue damage. It is therefore required to distinguish be-
tween CMV infection which may be detected by CMV DNA
and CMV disease which may cause organ damage in the colon,
liver, lung, or other organs [44]. Mild CMV reactivation with-
out tissue damage is nearly always self-limited even under con-
tinuation of immunomodulator or biological treatment [45-
47]. Therefore, a stop of immunomodulator treatment in pa-
tients with CMV reactivation is usually not required.

Clinical Presentation/Diagnosis

Screening for CMV infection in all IBD patients is not indi-
cated unless the patients are steroid-resistant. In patients with
acute steroid-resistant colitis, CMV should be excluded [44].
Different techniques are used to diagnose CMV infection in-
cluding endoscopy, histology, serology, as well as CMV anti-
gen and CMV DNA testing. The use of the different tech-
niques is controversial, and there is no international gold
standard for the detection of CMV infection. The use of CMV
serology is of limited value for diagnosing an acute infection
because of its failure to detect CMV reactivation. However,
CMYV serology may identify patients who are CMV-IgG-posi-
tive and thus at risk for CMV reactivation [48]. CMV antigen
and DNA testing may act as reliable markers for disseminated
infection. Even though the antigenemia assays are only semi-
quantitative, they may act as indirect markers and are suffi-
cient to monitor infection as well as antiviral treatment in the
immunocompromised host. More sensitive is the detection of
DNA viral load by PCR [49]. The advantages of qualitative
and quantitative testing as well as of rapid and high sensitive
results favor the detection of CMV DNA load by means of
PCR in the blood or in tissue biopsies [49, 50]. In steroid-re-
fractory colitis, CMV has been detected by PCR in up to 36%
of patients [51]. Detection of CMV DNA viral load of more
than 250 copies/mg may be used as a predictor of steroid-re-
sistant disease [52]. An alternative for the detection of CMV
antigen or CMV DNA viral load may be the use of histopa-
thology combined with immunohistochemistry. Monoclonal
antibodies against CMV early antigen are highly specific and
sensitive for verifying CMV infection in tissue biopsies [53].
Therefore, CMV is most commonly excluded by tissue PCR
or immunohistochemistry [44].
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Treatment of CMV Colitis

In the case of severe steroid-resistant colitis with CMV de-
tected in the mucosa during immunomodulator therapy, anti-
viral therapy should be initiated and immunomodulators con-
sidered to be discontinued until colitis symptoms improve
[44]. The therapy of choice for CMV infections is ganciclovir
for a period of 2-3 weeks [54]. After 3-5 days a switch to oral
valganciclovir for the rest of the period of 2-3 weeks may be
considered [49, 55, 56]. In patients where ganciclovir is associ-
ated with side effects such as myelotoxicity or in those with
ganciclovir resistance, foscarnet for a period of 2-3 weeks
may be an alternative [42, 57]. Subclinical CMV reactivation
or mild CMV infection does not require antiviral treatment or
interruption of immunomodulator therapy as it usually com-
pletely recovers [54]. In the case of CMV disease with CMV
reactivation causing organ disease such as hepatitis, pneumo-
nia, esophagitis, colitis, or meningoencephalitis, immediate
antiviral treatment with ganciclovir and discontinuation of im-
munosuppression is usually required due to the poor outcome
in this situation [55, 58, 59].

All in all, screening for CMV infection is usually not re-
quired in IBD patients before immunomodulator therapy has
been started. In patients with acute steroid-resistant colitis or
in patients with acute flares under steroid treatment, CMV in-
fection should be excluded either by PCR or immunohisto-
chemistry. According to the recent ECCO guidelines, patients
with severe steroid-resistant colitis with CMV infection dur-
ing immunomodulator therapy should be treated with antivi-
ral drugs until colitis symptoms improve. In the case of CMV
disease with systemic organ manifestation, immunomodulator
therapy should be discontinued.

In summary, there is a broad spectrum of potential infec-
tious complications in immunocompromised patients. Some
infections mimic a flare of the underlying chronic bowel dis-
ease, while others present in an atypical fashion due to the
immunosuppression. This demonstrates the necessity for
carefully taking the patients’ history especially regarding
new symptoms. Furthermore, patients should clearly be
advised to report new symptoms to the treating physician.
Carrying a document listing the taken immunosuppression,
which can be presented to the emergency room team in the
case of urgent hospital admissions, might contribute to infec-
tious signs not being underestimated in the often young IBD
patients.
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