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Cuimnicar REVIEwW

Cytomegalovirus in Inflammatory Bowel Disease:
Pathogen or Innocent Bystander?

Garrett Lawlor, MD* and Alan C. Moss, MD"

The role of cytamegalovines (CMV) m exscerbations of inflam-
matary bowel duesse (IBD) remamns a2 opic of ongoing debate,
Current data sre conflacting & 1o whether CMV worsens inflsm-
mation in those with severe colilis, or 15 merely a surmogae
marker for severe duease. The mierpretation of exstmg resulis 15
limied by mosdy small retrospective studies, with varying detini-
tions of disease seventy and CMV disease, CMV colitis & rare in
patients with Croln's disease or mildmoderste ucerstive colili
In patienis wath severe andlor teroid-relmckory uloerative colitis
local reactivation of CMV can be dercied in actively mflamed
colonic tisue in sbout 0% of cases Where comper sons between
CMV+ and CMV = seroid-refractory patients can be made, mosy
but not all, studies show no difference 1n outcomes accarding to
CMV stams. Trestment wath antiviral therapy hss allowed some
palients with severe colitis 1o avoid colectamy despie poor
reponse K conventions] [BD therapies. This srticle reviews the

of “ulcerative colitis, debility and the therapeutic use of
adrenal cortical skeroids.”" In the last 40 years this conun-
drum has become a recurrent topic in the inflammatory
bowel disease (IBD) litemture,

Historically. symptomatic CMV discase was typically
seen in patients who were immunocompromised: in pew-
borns, following solid organ transplantation, in patients
with HIV, or patients on immunosuppressive medica-
tions. ™ Numerous case series have also been reporied of
CMV detection in patients with severe IBD unresponsive
to standard immunosuppressive thcmpy."s This has gener-
ated interest as to whether CMV represents a contributing
factor, or simply a surrogate marker of severe colitis.
Herein we discuss the pathogenesis of CMV calitis, its mole
in IBD. and an approach to diagnosis and management.



CMV ve Inflamatuar barsak hastalg
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CMV ve IBH-patogenez

o Hafif oMV erteksiyonu ilk kez 50 yil 6nce
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CMV tanimlar

* CMV infeksiyonu # CMV hastalig
« CMV infeksiyonu # CMV hastaligi

orneginde CMV'nin.igpdasyABHb RRAGEIRI SR YPYa A Bk
sapienastia antikorlarinin pozitif olmasi)

organdawidiisiintgostenlmesi
Asagidakilerin
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siklikta gorular

* |naktif UK olanlarda CMV koliti bulgusuna
rastlanmiyor

e CMV IHK ile hastalarin %6’sinda gorulirken
PCR ile kolonda %60 oraninda gorulebiliyor



Histolojik Prevalans (Sager

Kim ve ark Yeni tani UK 4.5% (3/65) HE ve iHK
Leveque ve ark  IBH alevlenme %10.4 Doku PCR
Kim ve ark Akut IBH alevlenme %8 IHK
UK hastalari %5 HE ve IHK
ve ark %16,6 HE
yatanlar

Ciddi UK %13,8 HE ve IHK



Prevalans

* Domenech’in
Steroid refraktercalismasinda (dokuda HE ve IHK)

— Steroide UK de %32
cevap verenlerde %0

- iirdierdaWlou ve arknin

calismasinda (barsak
dokusunda PCR ile)

— IBH hastalarinda %32.9



Lv li ve ark, Is cytomegalovirus infection related to
inflammatory bowel especially steroid resistant bowel
disease A metaanalysis, Infection and Drug resist 2017

Table | Main characteristics of the studies included in the meta-analysis

Study Source of Study Disease Definition Detection Case Control
cases design type  type of disease of HCMV LeMy: Total HCMV+ Total
Rahbar et al,®* 2003 Sweden Case—control UC and WHO DNA 22 23 0 10
CD (I1BD)
Wakefiels et al,”® 1992 United Kingdom  Case—ontrol IBD WHO DNA 36 50 6 21
Verdonk et al,? 2006 The Netherlands Case—control IBD WHO pp65 12 31 17 53
Marszatek et al,'’ 2011 Poland Case—control IBD WHO DNA 13 32 8 15
IgG 9 5
IgM 0 0
Nahar et al,'* 2015 Japan Case—control UC WHO DNA 26 71 6 188
Domenech et al,”* 2008 Spain Case—control UC WHO IgG 66 94 19 25
Sipponen et al," 201 | Finland Case—control  1BD WHO pp65 64 79 6 15
Knosel et al,'s 2009 Germany Case—control CD WHO DNA 2 56 0 10
Lavagna et al,'"* 2006 Italy Case—control UC WHO IE | 24 0 20
DNA 3
Dimitroulia et al,'” 2006 Greece Case—control  IBD WHO pp65 10 85 0 42
DNA 23 5
Van Kruiningen et al,” 2007 USA Case—control CD WHO DNA | 70 | 4|
Kuwabara et al,'* 2007 Japan Case—control  IBD WHO IE 18 34 3 31
Yietal,' 2013 People’s Republic Case—control  IBD WHO DNA 190 226 173 290
of China 1gG 172 147
IgM 4 |
Ciccocioppo et al,* 2015 Italy Case—control  1BD WHO IE 9 40 2 40
Ciccocioppo et al,* 2016 Italy Case—ontrol 1BD WHO IE 51 64 7 25
Criscuoli etal,* 2015 Italy Case—control UC WHO DNA I 24 2 24
Pp65 8 2
Taherkhani et al,* 2015 Iran Case—control UC WHO DNA 12 98 0 67
Thérn etal,® 2016 Sweden Case—control  IBD WHO IgM 14 67 | 34
DNA 12 0

Abbreviations: CD, Crohn’s disease; HCMV, human cytomegalovirus: I1BD, inflammatory bowel disease; |E. immediate-early; UC, ulcerative colitis; WHO, World Health



Lv ve ark,

e 1,218 IBH hastasi ve 972 saglikli
e 19 calisma
t EdBPptiavEING Bdshirstidek icin anti-CMV

IgG,
lgM 5

N ,.PNA, IE, ve pp65 testleri kullaniimis
PORiSHYE IdB B ¥isekastalarinda anti-CMV IE ve pp65

Odds .
oranlari IHK icin 8.43 [95% Cl =4.08-17.42,

P<BHIO01A veaa [95% Cl =3.12—17.76, p<0.00001].
infeksiyonu



Tani

Seroloji (ELISA ile anti-CMV 1gG ve IgM
)

Hucre kulturu

P&rife hikskalogik ppdsSeantjenemi
Immunhistokimya arastirilmasi
CMV nukleik asiti (doku ornekleri)

aranmasina yonelik testler
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Tani

e CMV’yi dokuda géstermeye yonelik testler

kanda saptamaya yonelik testlere gore klinik
olarak daha anlamlidir

* Dokuda IHK veya Real time PCR (kantitasyon)

Figure 3 Cytomegalovirus demonstrated on a colonic biopsy in a patient
with ulcerative colitis (arrows). A: Hematoxylin eosin staining; B: Immunohis-
tochemistry, adapted from [16].
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SYSTEMATIC REVIEWS

Cytomegalovirus in inflammatory bowel disease: A

systematic review

Tessa EH Romkens, Geert J Bulte, Loes HC Nissen, Joost PH Drenth

RESULTS: The search strategy identified 924 citations,
and 52 articles were eligible for inclusion. We identified
21 different definitions for CMV infection, 8 definitions
for CMV intestinal disease and 3 definitions for CMV
reactivation. Prevalence numbers depend on used
definition, studied population and region. The highest
prevalence for CMV infection was found when using
positive serum PCR as a definition, whereas for CMV
intestinal disease this applies to the use of tissue PCR >
10 copies/mg tissue. Most patients with CMV infection
and intestinal disease had steroid refractory disease
and came from East Asia.

CONCLUSION: We detected multiple different
definitions used for CMV infection and intestinal disease
in IBD patients, which has an effect on prevalence
numbers and eventually on outcome in different trials.

Key words: Inflammatory bowel disease; Cyto-
megalovirus; Ulcerative colitis; Crohn’s disease; Sys-
tematic review



Table 2 Prevalence by definition of cytomegalovirus-infection

Definition Studies, n Median Range
Antigenemia’ 5 32% 6%-34%
Tissue PCR™* 4 1% 1%-32%
HC™ 4 13% 9%-23%
HEP™3 3 17% 5%-36%
HE or [HC™ 2 8% 5%-11%
HE and [HC™™ 2 19% 12%-27%
IgM or HE or IHC™ 2 9% 5%-13%
Antigenemia or Tissue PCR™ 1 NA NA
Serum PCR™ 1 84% S
{(HE and IHC) or tissue PCR™! 1 4% -
Tissue PCR 10 copies/ug; OR histology OR Antigenemia™’ 1 54% -
Antigenemia (2 tests: C7-HRP OR C10/C11) OR histology™’ 1 9% -
Antigenemia or blood PCRymmssstiw’ 1 36% -
IgM or serum PCR or HE™ 1 78% -
IgM or tissue PCRywitaive or HE™ 1 16% -
IgG and (blood culture, antigenemia or histology or IgM or urine culture)™” 1 6% -

IgM or serum PCR i or feces PCR™ 1 5% -
Inclusions: HE™1 1 13% -
Active infection: tissue PCR™ 1 13% -
Active replication: (HE or IHC) and antigenemia®™" 1 36% -
Blood dissemination: (viremia, antigenemia, RINAemia) or (viremia or tissue culture)™ 1 16% -
Total: 21 Total: 36




Table 3 Prevalence by definition of cytomegalovirus-intestinal disease

Defmition Studies, Median Range
HE or [HC™*4 ; 6% 24-29%
HE™ 2 9% 0%-17%
Tissuie PCRyettene > 10 copies/mg” 2 4% 30%-38%
Serology and (THC or antigenemia or serum PCR or tissue PCR)™ l 0%

HC™ 1 0%

HE or IHC or tissue PCR®" l 3%

(Pp63 antigenemia or tissue PCRsetuew) and [HC and intestinal symptoms'” l NA'

THC positive when inflammation present™ l 1%

Total: § Total: 13




Table 4 Prevalence by definition of cytomegalovirus-

reactivation

Definition Studies, n Median Range
IgM or HE or PCR'™ 1 10% -
Serum PCR in IgG positive 1 0% -
patienl:s"m

Antigenemia or plasma PCR™ 1 36% -
Total: 3 Total: 3

‘Not specified what material is used for PCR testing. PCR: Polymerase
chain reaction; HE: Hematoxylin and eosin staining; Igh: Immunoglobulin
M; IgG: Immunoglobulin G.
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Figure 5 Prevalence cytomegalovirus infection in different sub
populations, by authors definition. Size of the squares corresponds with the
population size in 5 categories (n = 0-25, n = 25-50, n = 50-100, n = 100-250, n
> 250). Median depicted as dotted line.



Table 5 Test characteristics different diagnostic tools for cytomegalovirus

Test Pro Con Sens Spec

Serology Fast, quantification possible Systemic, not proving intestinal disease; 98%-100%  96%-99%
Antigenemia Fast, quantification possible  Systemic, not proving intestinal disease labor intensive  60%-100%  83%-100%
Serum PCR Fast, quantification possible Systemic, not proving intestinal disease 65%-100%  40%-94%
HE Histology (gold standard?) Specific, proofs intestinal disease Slow; low sensitivity 10%-87%  92%-100%
Histology with THC Specific, proofs intestinal disease Slow 9% 92%-100%
Tissue PCR Quantification possible Cut-off point unclear, uncertain clinical significance ~ 65%-100%  40%-100%
Stool PCR Quantification possible Little experience 83%% 93%

Viral Culture Very specific Very slow 4£5%-78%  89%-100%
Rapid Vial culture Very specific Little experience 68%-100%  89%-100%

Sens: Sensitivity; Spec: Specificity; PCR: Polymerase chain reaction; HE: Hematoxylin and eosin staining; [HC: Immunohistochemistry.



Romkens

IBHde CMV reaktivasyonu ile ilgili Cok farkli tanimlar
var, Cok farkli testler var

Saglikh kontrollerde CMV saptanmiyor veya prevalans
cok dusuk

UK’de hem infeksiyon hem hastalik prevalansi Chron’a
gore yuksek (CMV enfeksiyonu prevalansi UK'de
%14,Chronda %2,5)

Prevalansin en yuksek oldugu grup steroid direnci
olanlar

— infeksiyon hem hastalik icin ortanca %32,5

iBH icin gecerli bir tanim yapmak zor

— Ulserler IBHye mi bagl yoksa CMV’ye mi



Subklinik reaktivasyon, belirtiler olmaksizin,
immunosupresif tedavi alan aktif UK hastalarinin
vaklasik %50sinde gorultr

Matsuoka ve ark, orta-ciddi koliti olan 69 hastada
8 hafta boyunca 2 haftada bir CMV dizeylerine
bakiliyor (steroid veya CycA alan hastalar)

Reaktivasyon %50 gozlenmis (CMV antijenemi
testi veya kanda PCR ile)

CMV + olanlar klinik olarak daha kotu seyretmiyor

— Cogunda immunomodulatuar veya biyolojik tedavi
devam etmesine ragmen CMV kayboluyor




 ECCO klavuzunda tani yontemi olarak dokuda
HE, IHK veya PCR’in kullanilmasi éneriliyor



IBH’de siklikla kullanilan ve artmis infeksiyon
riski ile iliskili olan immunomodulatorler (IM)

Kortikosteroidler,

Tiopurinler (azathiopurin),
Methotrexate,

Kalsinorin inhibitorleri (Siklosporin A),
Anti-TNF ajanlar ve

Diger biyolojik ajanlar .

Kortikosteroidler icin, ginlik >20 mg prednizolon
dozunun 2 hafta ve lUzerinde uygulanmasi
enfeksiyon riskini arttrir



Klinik

* CMV kolitinin semptomlari
IBH hastaligi ataklarina
benzer: karin agrisi, ishal,
rektal kanama

* CMV pozitifligi daha ciddi
kolit, pankolit ve kolektomi
ile iliskili (Zhang ve ark)

e Steroid direnci (Wu ve ark,
metaanaliz, 2015) ile iliskili
— CMV pozitif IBHde %70




Montreal classification of severity of ulcerative colitis

Severity Definition
SO | Clinical Asymptomatic
remission
S1 | Mild UC Passage of four or fewer stools/day (with or without blood), absence of any
systemic illness, and normal inflammatory markers (ESR)
S2 | Moderate | Passage of more than four stools per day but with minimal signs of systemic
ucC toxicity
S3 | Severe Passage of at least six bloody stools daily, pulse rate of at least 90 beats per
ucC minute, temperature of at least 37.5°C, haemoglobin of less than 10.5 g/dL,
and ESR of at least 30 mm/hour

UC: ulcerative colitis; ESR: erythrocyte sedimentation rate.

Reproduced from: Gut, Satsangi J, Silverberg MS, Vermere S, Colombel JF. The Montreal
classification of inflammatory bowel disease: controversies, consensus, and implications, 55:749-
53, copyright © 2006, with permission from BMJ Publishing Group Ltd.
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Cytomegalovirus infection in ulcerative colitis
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Kojima

Kolektomi yapilmis UK hastalarinda CMV
enfeksiyonunun klinikopatolojik 6zellikleri
arastirilmis

Cerrahi 6rneklerde CMV HE ile ve IHK ile aranmis
CMV pozitifligi

— Ciddi koliti olanlarda HE ile %15 IHK ile %25

— Refrakter koliti olanlarda HE ile %1,3 IHK ile %8,3

— UK iliskili displazi olanlarda %0
CMV ciddi kolitte refrakter olana gére daha sik



Domenech

Prosoektif gozlemsel calisma, herbiri 25 hastadan olusan 4
grup

— Iv steroid ihtiyaci gdsteren aktif UK

— Steroid reftakter UK (7-10 guinliik iv steroide cevapsiz)

— Mesalamin ted altinda inaktif UK

— Azothiopurin ted altinda inaktif UK

— Saglikh kontrol

CMV hastaligi (HE veya IHK ile) sadece CS refrakter
olanlarin 6sinda saptaniyor

UK’de CMV hastaligi sadece seropozitif steroide refrakter
UK hastalarini etkiler

Hastalik aktivitesiyle birlikte steroid/siklosporin tedavisi
kolonik CMV’nin reaktivasyonuna zemin yaratabilir



Roblin, Am J Gastroenterol, 2011

Orta ciddi UK nedeniyle hastaneye yatirilan ve iv steroid
baslanan ardisik 42 hasta

Baslangicta kolonoskopi yapilmis, doku érneklerinde CMV
yonunden histolojik inceleme ve PCR ile CMV DNA yuku
arastirilmis.

— 7. gunde steroide cevap vermeyenlerde siklosporin veya
infliximaba gecilmis

16 hastada CMV DNA pozitif (IHK hepsinde negatif), 8’i
tedaviye yanitsiz

Kolondaki CMV pozitifligi steroide direncin tahmin ettiricisi
8 hastaya immunosupresif tedaviye ek olarak gansiklovir
veriliyor

Sonuc: Dokuda 250 kopya/mg’in tGizerinde CMV DNA yikii
steroid direncinin 6nemli bir gdstergesi



CMV pozitif IBH hastalarinda steroid direnci gérilme
olasiligl 2 kat fazla (Wu ve ark, metaanaliz, 2015)

CMYV detection

Definition of steroid resistance
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e Steroid direncinin altinda CMV pozitifligi
olabilir

e Steroid kullanimi CMV pozitifligine neden olur
mu?



Mc Curdy

 Refrakter hastalik,
e Imminomodulator tedavi ve

e 30 vyasin uzerinde olma CMV hastaligi ile
bagimiz olarak iliskili



Shukla T Corticosteroids and Thiopurines, But Not Tumor
Necrosis Factor Antagonists, are Associated With CMV
Reactivation in Inflammatory Bowel Disease,] Clin
Gastroenterology 2016

Bir sistematik derleme ve metaanaliz

Serum veya doku drneginde calisilan testlerle CMV
reaktivasyonu saptanan calismalar, 1180 hasta

Kortikosteroidler 2,05 kat, tiyopurinler 1,56 kat CMV
reaktivasyon riskini artiriyor

— Sadece dokuya dayali tani konmus olanlar ele
alindiginda da ayni sonuc¢ alinmis

TNF alfa inhibitorleri ile CMV reaktivasyon riski artmiyor



Tedavi

Zagorawicz ve ark 5 ya da daha fazla IHK poz
hlcresi olanlarda gansiklovirin pozitif etkisi
gorulmedi

Delvincourtun calismasinda da tedavinin pozitif
etkisi gorulmuyor

Kopilovun 2014 yilinda yaptigi metaanalizde
antiviral tedavinin pozitif etkisi yok

— Tum UK hastalari dahil edilmis

— Primer sonlanim 30. gtin kolektomi

Buna karsin Roblinin calismasinda sonuc iyi



Anuviral Therapy in Steroid-refractory Ulcerative Colitis with
Cytomegalovirus: Systematic Review and Meta-analysis

Tushar Shukia, MD,* Siddharth Singh, MD,” Edward V. Loftus, Jr, MD,” David H. Bruining, MD,”
and Jeffrey D. McCurdy, MD, PhD*

Kolektomi orani hem tim kohortta hem de KS refrakter
olanlarda degerlendirilmis.

15 gozlemsel calisma, 333 CMV (+) UK hastasi, %43
antiviral tedavi almis, 8 calismada CS refrakter olanlar
ayirt edilmis

Tum populasyonda antiviral tedavi alanlarla
almayanlarin kolektomi oranlari arasinda fark yok

Steroid refrakter olanlarda ise 6nemli diizeyde fark var
(odds ratio, 0.20; 95% confidence interval, 0.08—0.49)

Sonuc: Steroid refrakter olanlarda tedavi ile kolektomi
oranlari disuyor



Okahara K, Colonic cytomegalovirus detection
by mucosal PCR and antiviral therapy in
ulcerative colitis, PLOS ONE, 2017

Aktif fazda olup kolonoskopi ve biyopsi
vapilmis 46 UK hastasi calismaya dahil edilmis.

Mukozal PCR ile CMV infeksiyonu analiz
edilmis
CMYV DNA negatif vakalarla CMV DNA pozitif

fakat dusutk viral yukd olan vakalar arasinda
klinik seyir acisindan fark saptanmamis

Duguk viral yukd olanlarin hepsi antiviral
tedavi almadan sadece IM tedavi ile dizelmis



ECCO 2014 onerileri

Immunomodulatér (IM) tedavi baslamadan énce
CMYV enfeksiyonu taramasina gerek yoktur

Akut steroid rezistan UK vakalarinda IM tedavi
arttirilmadan 6nce IHK veya doku PCR ile CMV
varligi arastirilmahdir

Ciddi steroid direncli kolit vakasinda mukozada
CMV saptanirsa antiviral tedavi baslanmali, kolit
semptomlari diizelinceye kadar IM tedavinin
kesilmesi dustnulmelidir

2-3 haftalik gansiklovir tedavisi 6neriliyor



No CMV
reactivation

Refractory
ulcerative colitis*
Age >30yr

Quantification of
CMV density in
colonic tissue

Low-grade

density’

N

High-grade

No stigmata of Stigmata of
severe disease’ severe disease’

Intensification of
immunosuppressive
therapy

Ganciclovir
therapy associated to
anti-TNF Mabs

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. 'Defined by steroid resistance or immunosuppressive treatment or anti-TNF drugs; “Defined 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); *Defined 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); “Defined by a

need for hospitalization and a Lichtiger score > 10. CMV: Cytomegalovirus; IHC: immunohistochemistry; TNF: Tumor necrosis factor.

Pillet, WJG 2016



Park SC, et al. Cytomegalovirus in ulcerative colitis
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Figure 2. A management algorithm for cytomegalovirus (CMV) colitis in ulcerative colitis (UC) patients. TNE, tumor necrosis

factor.
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Ozetle

CMV inflame ve replike olan dokulara trofiktir

Steroid refrakter olanlarda CMV hastaligi
gorulme orani %30 dur

CMV pozitif olanlarda steroid direnci olasilig
%50-70dir

Steroid direnci olanlarda CMV arastirilmasi ve
pozitifse antiviral tedavi 6neriliyor
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Risk Factors and Clinical Outcomes Associated with
Cytomegalovirus Colitis in Patients with Acute Severe
Ulcerative Colitis

Ho-Su Lee, MD,* Sang Hyoung Park, MD,” Sung-Han Kim, MD, PhD,” fihun Kim, MD, PhD,?
Jene Chol, MD, PhD,” Hyo Jeong Lee, MD,* Wan Soo Kim, MD,” Jeong-Mi Lee, MD,” Min Seob Kwak, MD,”
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CMV koliti tanisi doku 6rneklerinde histopatoloji ve/veya
IHK ile konmus

Akut ciddi UK’i olan 149 hastanin 50sine CMV koliti tanisi
konmus. Yatis boyunca CMV poz ve negatif gruplar arasinda
kolektomi oranlari acisindan fark yok

CMV pozitif gruba kurtarma tedavisi daha cok verilmis

Multivaryans analizine gore son donemde yuksek doz
steroid kullanimi ve yiksek Mayo skoru CMV kolitinin risk
faktorleri olarak bulundu

CMV koliti akut ciddi UK’de, 6zellikle steroid kullanimi olan
ve Mayo skoru yuksek olanlarda siklikla gorilmekte

— Akut ciddi kolit ve CMV pozitifligi birlikte olanlarda prognoz
daha kot



