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Herpesviruslarin klasifikasyonu
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Figure 1. Human cytomegalovirus. (A) Shaded surface representation of 18 x 10° m resolution three
dimensional reconstruction of icosahedrally ordered portion of intact human cytomegalovirus
particle as viewed along a three-fold symmetry axis (adapted with permission from reference 2). (B)
Virtual three-dimensional model, showing various components of the cytomegalovirus (reproduced
with permission from Marko Reschke, http://www.biografix.de/).



Cytomegalovirus

* Yavas replikasyon (Hucre kultura)
* %k %k

Gli
Gli

Kanda DNA ikilenme siiresi 1,4 giin (D+/R-)
koprotein B : flzyon

coprotein H : konak hlicre reseptoérlerine

adezyon icin aracilik eder

Pp65 (matriks proteini) protein kinazlarin
fosforilasyonunun ana hedefi

Fosfoproteinler immuniteden kacista 6nemli rol
alirlar
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CMV replikasyon (tani)
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CMV-seroprevalans




Turkiye’de CMV Gorulme Sikhgi

Tablo 1. Turkiye’de Belirli Gruplarda CMV Seroprevelansini Arastiran Calismalar?!

Aragtrmacilar (Kaynak) Bolge/Yil  Calisma Grubu Ozeligi (n) CMV Seroportifigi (%)  Aragtrmacilar (Kaynak) Bolge/Yil  Calisma Grubu Ozeligi (n) CMV Seropozitifiigi (%)
Ercakmak ve ark® Ankara/1969  intrakraniyal tiimérii veya beyin enfeksiyonu 100 2 ®
e hastlar (n=40) Toppare ve ark Ankara/ 1994  4-12 yas cocuklar (n=108) 740
A 21
Ginhen® izmir1970  Her yas, izmir i ve igelerinden toplanan 889 Wk TR %ﬁ’,fﬁ"we S e L
serumlar (n=286)
A 21
Alaam’® Ankara/1980  Tum yaglar, hastaneye bagvuranlar ve 15-19 80 Kol Treoih Lmﬁ":ﬁ"we g el -
yas Saglik Koleji ogrencileri (n=692)
: Bolatli ve ark? Eskisehir/1994 Tum yaslar, hastaneye basvuran cocuk ve 882
11 =
lfstagelebl ve ark Ankara/1986  Gebe kadinlar (n=128) 875 yeliskin hasialar (n=2455)
Ozek ve ark' Ankara/ 1989  Hastaneye bagvuran gebeler (n=100) 740
Ozek ve ark® Ankara/1989  Hastaneye basvuran gebe olmayan 720 Hizel ve ark?® Ankara/1995  0-15 yas, hisianeye basvuran 906
kadinlar (n=50) cocuklar (n=318)
Tuzin ve ark® izmir/1988-90  Tiim yaslar, hastaneye basvuran 916 Hizel ve ark?® Ankara/1995  Hastaneye basvuran kadinlar (n=745) 990
hestalar (n=2003) Kaleli ve arke* Denizli199597 Hastaneye bagvuran gebe kadinlar (1=302) %3
Tizin ve ark® izmir/1988.90  20-40 yas, kan donérleri (n=300) 9%.0 Siimer ve ark® Sivas/1997  Hemodiyaliz hastalan (n=90)
Cengiz ve ark'* Ankara/1990 - Kan donorieri (n=460) 728 Cengiz ve ark® Ankara/ 1997  0-16 yas, hastaneye basvuran
Cengiz ve ark™ Ankara/1990  Dogum yapan kadinlar (n=120) 55.0 cocuklar (n=362)
Durupinar ve ark'® Samsun/1992 Kan donoreri (n=85) 49 Erden ve ark” Istanbul/1998-99 Ortalama 41.8 yas, hastaneye bagvuran
Urbarl ve ark”” izmir/1992  Ortalama 36 yas, hemodiyaliz hastalan (n=43) %07 hastalar (n=400)
Urbarli ve ark'” izmir1992  Ortalama 35 yas, kan donorleri (n=43) 76.7 Bulut ve ark? Malatya/2001  Hastaneye bagvuran dogurganlik
Gnaydin ve ark™ Samsun/ 1993 Hemodiyaliz hastalan (n=43) %3 cagindaki kadinlar (n=4042)
Vit ve k™ lzmir‘193 Eajﬁ"ﬂf bfg;)ump dogum yapan 10 Yilcel ve ark® Ankara/2002  Hastaneye bagvuran gebe kadlar (n=148)
adnlar (n=
Satilmis ve ark® Antalya/ 2003  Hastaneye basvuran gebe kadinlar (n=1027)
Ocak ve ark® Hatay/2004-06 Hastaneye basvuran gebe kadinlar (n=1652)
Sunulan calisma Antalya/2003 149 yas, kent merkez, kime rnekleme

1. Ataman S., Colak D., Glinseren F., Senol Y., Colak T., Aktekin M.R., Giiltekin M., "Investigation Of Cytomegalovirus Seroepidemiology In Antalya With A Population-Based Cross-

Sectional Study And Review Of Related Data In Turkey", MIKROBIYOLOJI BULTENI, vol.41, pp.545-555, 2007

yontemi ile toplanan serumlar (n=360)
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Transplant Hastalarinda CMV

Infeksiyon Klinigi
Firsatci infeksiyonlara yatkinlik

Graft disfonksiyonu ve rejeksiyon
Hasta sagkaliminda azalma

SOT ve HSCT icin buyuk sorun !l



CMV : Direkt Etkiler

e Asemptomatik (%30-90)

e Ates (I6kopeni, trombositopeni, hepatit)
eGIS bulgulari (6zafajit, gastrit, enterokolit)
eCMV Pndmonisi (Interstisiyel Pnémoni)
eKi supresyonu

eHepatit

e Ansefalit

eRetinit (Nadir)

eSinuzit, sistit, nefrit.....



CMV : Dolayli Etkiler

Engraftmanin gecikmesi

Allograft fonksiyon bozuklugu

Superinfeksiyonlar

Immun sistem baskilanmasi

Graft kaybi
Mortalite
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Risk gruplar

*D+/R-
* Transplant (AC ve ince bagirsak)
* Immunsupresyon diizeyi

(Anti lenfosit tedaviler !)

* Yas, genetik faktorler, HHV-6,7,...
(D -/ R -, mTOR inh-sirolimus vb distk risk)

American Journal of Transplantation 2013; 13: 93-106



Organ Transplant1 Alcisinda Infeksiyon Takvimi
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CMYV yaklasim

* Profilaksi
* Preemptive tedavi
* Tedavi

* Yeni bakis acilari



Profilaksi

Nakil sonrasi, yuksek riskli olarak gortlen
hastalara hicbir viral izlem testi yapmadan
antiviral baslanmasi

e Ongorilen surelerle (seroloji ve nakil) devam
edilmesi.

Sorun: Sonra (gec donem CMV)?
Yogun antiviral kullanimi



Profilaksi

CMV Onleme Stratejileri: Meta- Analiz

37 farkli calismayi ve toplamda 4342 transplant hastasini degerlendiren
Cochrane Collaboration’in meta-analizi sonucunda su 6nerilerde
bulunulmaktadir:*

CMV+ donor veya CMV pozitif organ alan CMV(-) alicilarda en az 3 ayhk
CMV Profilaksisi CMV hastaligini ve her hangi bir nedenle olusan
mortaliteyi azaltmaktadir.

CMV Profilaksisi, diger firsat¢i enfeksiyonlarin goriilme riskini
azaltmaktadir.

Valgansiklovir, asiklovirden daha etkili olan gansiklovir kadar etkilidir.
Gansiklovir ve valgansiklovir tedavisinde asiklovirden daha az lokopeni
gorulmektedir.

Yiiksek riskli bobrek veya akciger nakli yapilacak hastalarda 3 aydan daha

uzun siireli proflaksi diistuniilebilinir. _
() Cochrane

1. Antiviral medications for preventing cytomegalovirus disease (CMV) in solid organ transplant recipients. (2013).
Nephrology, 18(3), 237-238. d0i:10.1111/nep.12020



Preemptive tedavi-PET

* Preemptif Tedavi: Asemptomatik hastanin 12
nafta viral replikasyon icin taranarak viral yik
oir esik degere ulastiginda tedavi verilmesi.

EN AZ 2 HAFTA/ 1-2 (-)SONUC

En dnemli sorun: ESIK DEGER ?
Organizasyon !



(Transplantation 2013;96: 333-360)

PROFILAKSI PREEMPTIVE
YAKLASIM

Erken CMV DNAemi

CMV hastaligindan
koruma

Ge¢c CMV sorunu
Uygulama kolaylhgi

Diger Herpesviruslara

koruyucu etki

Diger firsatgi
infeksiyonlara karsi

koruyucu etki

Guvenlik

Doku reddini onleme

Seyrek
lyi Etkinlik

Sikhkla
Seyrek

Gorece kolay
HSV, VZV icin etkili

Olasi
llagc masrafi
llac yan etkileri

Etkili olabilir

Sikhikla
lyi Etkinlik
(Yuksek riskli grupta

?1)

Seyrek

Seyrek

Daha sorunlu

Yok

Monitorizasyon masrafi
Gorece daha az ilag yan

etkisi
?



Oneriler

Profilaksi ve PET secimi merkezin sartlarina bagl
olarak belirlenmelidir

Profilaksi en kisa stirede baslanmalidir

D+/R- bobrek ve KC naklinde her iki yaklasim da
tercih edilebilir

PET icin VALGAN seckin ilac !

Kalp/AC nakli sonrasi profilaksi daha givenilir bir
secenek olabilir

Diger yeni nakillerde PET icin daha cok deneyime
ihtiyac duyulmaktadir




Oneriler-Bobrek nakli

* D+/R-
Profilaksi: VALGAN, IV GAN, VAL

Stre: 6 ay (R +ise 3 ay)

PET diger secenek : Haftalik CMV —DNA ya da Ag
testi (12 hafta boyunca)

Pozitif esik degerde VALGAN, IV GAN

Drugs (2018) 78:1085-1103



Oneriler-KC nakli

D+/R-,R+

 Profilaksi: VALGAN*, IV GAN

* Sure:3ay-6ay

* PET diger secenek : Haftalik CMV —DNA ya da Ag
testi (12 hafta boyunca)

Pozitif esik degerde VALGAN, IV GAN

* FDA riskli (artmis CMV organ tutulumu !)
olabilecegi konusunda uyariyor !

Drugs (2018) 78:1085-1103



Oneriler-Kalp nakli

D+/R-,R+
Profilaksi: VALGAN, IV GAN
Sure: 3 ay - 6 ay

PET diger secenek : Haftalik CMV —DNA ya da
Ag testi (12 hafta boyunca)

Pozitif esik degerde VALGAN, IV GAN

Drugs (2018) 78:1085-1103



Oneriler-AC, Kalp-AC nakli

D+/R-,R+

Profilaksi: VALGAN, IV GAN
Sure:enaz 12 ay

PET Onerilen bir secenek degil

Drugs (2018) 78:1085-1103



Onerilen ilaclar

Table 2 Antiviral drugs for cytomegalovirus prophylaxis and treatment

Prophylaxis

Treatment

Main side effect

Preferred drugs

Ganciclovir 5 mg/kg IV once daily
Valganciclovir 900 mg PO once daily

Letermovir 480 mg PO once daily (allogeneic

HSCT recipients only [240 mg PO
once daily 1f with cyclosporine])

Alternative drugs

Valacyclovir 2 g PO four times daily (kidney recipi-
ents only)

Foscarnet Not recommended

Cidofovir Not recommended

5mg/kg IV every 12h
900 mg PO twice daily

Not recommended

Not recommended

60 mg/kg IV every 8 h or 90 mg/kg

every 12h

5 mg/kg once weekly x 2 weeks then

every 2 weeks thereafter

Myelosuppression. especially leucopenia
and neutropenia

Myelosuppression, especially leucopenia
and neutropenia

Nausea and vomiting

Neurotoxicity

Nephrotoxicity; electrolyte disturbance;
myelosuppression

Nephrotoxicity; myelosuppression

Ny
1

U

55{2018) 78:1685—1103



Yeni bakis acilari

* Hibrid yaklasim
* Immunoloji temelli risk yaklasimi



Hibrid sistem

* Yuksek riskli hastalarda
* Profilaksi sonrasi PET yaklasimi ?

TABLE6. Summary of data assessing the hybrid strateqy of preemptive monitoring after 90-100 days of antiviral prophylaxis in selid organ transplant recipients

Duration of
Frequency of monitoring Method of (MV treatment (MV disease (MV disease
Study Patients monitoring after prophylaxds detection trigger (D+/R:) (R+)
Lishoa et al. (139) 71 D+/R- SOT Weekly § weeks Plasma QNAT 25,000 copies/mL 41% (29/71) N/A
Boillat Blanco et al. (141)  86(30 D+/R- and 56 R+)  Every 2 weeks 3 months Whole-blood QNAT 10,000 copies/mL 3% (7/30) 0% (0/56)
kidney
van der Beek etal. (142) 29 D4/R- kidney Weekly (most likely) 3 months Plasma QNAT Detected No end-organ disease N/A
Montejo et al. (140) 23 D4/R- liver Every other week x3 months; 9 months Antigenemia +Antigenemia 9% (2/23) N/A

then monthly %6 months




Immunite temelli yaklasim |

TABLE 4. Potential clinical scenarios for the use of immune-based assays

Clinical scenarios Assays studied Potential clinical management”
CMV D+/R- and R+ at the end of QFT, ELISpot, ICS For negative assay, prolong prophylaxis; for
prophylaxis positive assay, no further prophylaxis
CMV D+/R- and R+ during preemptive QFT, ELISpot, ICS Result may help guide frequency of viral
strategy load monitoring and thresholds for
initiating antiviral therapy
Posttherapy for acute rejection ICS (small number, not predictive) For negative assay, restart prophylaxs or viral
load monitoring; for positive assay, no
further intervention
Recent completion of therapy for CMV No studies For negative assay, secondary prophylaxis; for
disease or viremia (prediction positive assay, no further therapy
of relapse)
Risk stratification in patients before ICS, QFT For positive assay, assume true positive
transplantation CMV status

“No formal studies of clinical management have been published to date.

QFT, QuantiFERON-CMV.

(Transplantation 2013;96: 333-360)



CMV-tedavi

 Asemptomatik CMV infeksiyonu (CMV DNA +)
e CMV infeksiyonu

 CMV hastalig

Iki buyuk sorun!

*Tani
** Tedavi yanitsizhgi



TANI

* Seroloji (SOT olgularinda faydasiz)
« CMV-DNA (standartizasyon) (WHO IU/mL !)
e Kaltdr (uzun, zahmetli, fenotipik direnc !)

* Antijen (stabilite, I6kopeni sorunu, standart
sonuc)

* Histopatoloji (inkltGzyon C|S|mC|l<IerV/r '-',;3}5,.-.'
/immunohistokimyasal boyamaQ', 8,'- (‘@ :‘e;

“.‘Q :V »
D\
% "‘Qur
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CMV infeksiyonu

CST-CMV Consensus

Table 2: Definitions of cytomegalovirus (CMV) disease in solid organ transplant recipiants
Disease type Probable Definite
CMV syndrome One or more of the following: Clinical and laboratory findings

(i) Fever = 38°C as in ‘probable’ case

(i) New or increased malaise and

(i) Leukopenia no other cause of symptoms/signs

{iv) =b% atypical lymphocytes identified

{v) Thrombocytopenia

{vi) Elevation of hepatic transaminases
transaminases (ALT or AST)
to 2 x upper limit of normal
(applicable to non-iver transplant
recipients)

plus

evidence of CMV in blood by viral
culture, antigenemia or a
DNA/RNA-based assay

American Journal of Transplantation 2005; 5: 218-227



CMV hastaligi

* Pnémoni, kolit, nefrit... (MSS ve retinit haric)
***KLINIK bulgular + immunohistokimyasal

bulgular ya da in-situ hibridizasyon

Pneumonia®

Gastrointastinal
disease

Hepatitis

LANA NN A-DESEU dEs5day

Signs andfor symptoms of
pulmonary disease in the absence
of other documented cause

plus

evidence of CMV in blood

andfor®

bronchoalveclar lavage (BAL) fluid by
viral culture, antigenemia or a
DMNA/BMNA- based assay

Symptoms of upper or lower
gastrointestinal disease in the

gbsence of other documented cause

plus

macroscopic mucosal lesions
on endoscopy

with or without

evidence of CMV in blood
or biopsy tissue by viral culture,
antigenemia or an
RNA/DMA-based assay

Elevation of bilirubin and/or hepatic
enzymes in the absence of other
documented cause of hepatitis?

plus

evidence of CMV in blood or biopsy
tissue by viral culture, antigenemia
or a DNR/RMA-based assay

Signs and/or symptoms
of pulmonary disease
plus
detection of CMV in lung tissue
by immunchistochemical analysis
of in situ hybridizationd
with or without
gvidence of CMV in blood by viral culture,
antigenemia or a
DMA/BMNA-based assay

Symptoms or signs of upper
or lower gastrointestinal disease
plus
detection of CMV in gastrointestinal tissue
by immunchistochemical analysis or
in situ hybridizationd
with or without
evidence of CMV in blood by
viral culture, antigenemia or
an RANA/DMNA-based assay

Elevation of bilirubin andfor
hepatic enzymes

plus

detection of CMV in liver tissue by
immunchistochemical analysisor in situ
hybridizationd



CMV-pnomoni

* Transplantasyon

olgularinda en agir
klinik tablo

* |nterstisyel pnédmoni




CMV Tedavi

* Gansiklovir 2,
* Valagansiklovir {) ***
* Foskarnet *
* Sidofovir -




Gansiklovir /Valagansiklovir

* Gansiklovir (parenteral):
2-deoksi guanozin analogu
e Valagansiklovir (oral)
*Valyl ester 6n-ila¢ formu, bioyararlanim % 60
hepatik ve intestinal esterazlarla... gansiklovir
* 1-3 saatte pik degere ulasiyor

Gansiklovir GF ve tubuler sekresyonla atilim

Drugs (2018) 78:1085-1103



Gansiklovir /Valagansiklovir

e UL-97 tarafindan kodlanan CMV protein kinaz
ile monofosfat forma donustirulir ve sonra
hicre timidin kinazi ile trifosfat forma
donusturulerek etki eder.

* UL-54-encoded CMV DNA polimeraza
baglanma

* CMV- DNA sentezini engeller

Drugs (2018) 78:1085-1103



Valgansiklovir

* VALCYTE

. Valganir® Biyoesdegerlik
* VALGANIR

Calismasi

Test/Refierans %30 mitven aralgrnds AUCjot) ve
Cma aram “Biyoegsaderiik ingleme Kisvarence
Delirkenmits limitierdel620,00- %123.00 arasi) okp
inaioul edilegilirdir. B nedenie, by veriler bagrun
Valpucichovir 5y fim-coaind isblets .se'\'?"\"ws_t 3']1]'}]1 referans ]'-J.'H? ian Valcyte
e bijoagduber oidubuny destekiemistic.

Deseatralisod Procodui

Caltgme boyunca herhangi yeni yada beidenmeyen
bir yam eti ortaysgimamestic.

\. J

Irocodure Ne: UKRSHLWITC

UK Liceser Xo: PL 1 TT00EE

Winthrep Prarmacentical UK Limied




Foskarnet

e Alternatifilac !

* Pirofosfat analogu olarak CMV DNA polimeraz
inhibisyonu

* Sadece parenteral kullanimi var
* Plazma yari dmru 3.3-6.8 saat
* Sadece gereginde kullanimi gindeme gelmeli
* En dnemli kisitlayici etki toksisite
*¥**Uzun sure kullanimda % 30-50 nefrotoksisite
( glomerduler kapillerlerde foskarnet kristalleri)

Drugs (2018) 78:1085-1103



Sidofovir

Alternatif ilac !
Deoksisitidin analogu

Hucresel timidin kinazla aktive form, CMV DNA polimeraz
Uzerinden etkinlik

Genis spektrum (Diger Herpesvirus, DNA viruslari (BK,..vb)

Sadece IV formu ve gelistirilme asamasinda oral formu
(brincidofovir)

Plazma yari-omru: 2.4-3.2 saat

Hlcreici yari-omru > 24 saat (2haftada 1 kullanim)
GF ve tubuler sekresyonla atilim

Nefrotoksisite (Proksimal tubuler nekroz)

Drugs (2018) 78:1085-1103



CMV tedavi yaklasimi

Table 2
Antivirals available for treatment of cytomegalovirus infection or disease
Indication Dosage Side Effects Comments
Valganciclovir  CMV infection 900 mg twice daily Leukopenia Dose adjust for renal impairment
Oral o CMV DNA <1 x 10° IU/mL® Anemia Consider adequacy of GI absorption
High dose  CMV disease Thrombocytopenia  Oral option after initial therapy with
GCV resistance <5+ GCV EC50) 1350-1800 mg twice daily IV ganciclovir
Ganciclovir CMV infection 5 mg/kg every 12 h Leukopenia Dose adjust for renal impairment
Intravenous e CMV DNA >I » 10° IU/mL® Anemia Can change to oral valganciclovir to
High dose CMV disease requiring hospital Thrombocytopenia complete course
ad mit*
GCV resistance (<5 » GCV EC50) 7.5-10.0 mg/kg every 12 h
Foscamet CMV infection or disease with GOV~ 90 mg/kg every 12 h Nephrotoxicity Dose adjust for renal impairment
Intravenous resistance (5= GCV EC50) Electrolyte wasting  Hospital admission usually required
Cytopenias for hydration, initial monitoring of
renal function, K, Mg, Ca, P
Cidofovir CMV infection or disease refractory 5 mg/kg weekly «2 then every 2wk  Highly nephrotoxic  ARternative lower doses used
Intraven ous and resistant to GCV and FOS
Letermovir Primary CMV infection? 480 mg daily (240 mg daily with CSA)  Peripheral edema  CYP3A4 inhibitor
Oral Secondary CMV infection? Headache Increases concentration of CSA
Intravenous CMV disease? Nausea Increased concentration by CSA
CMV with GCV and/or FOS resistance Diarrhea May increase concentration of

tacrolimus
Not active against H5V or V&V

Infect Dis Clin N Am 32 (2018) 581-597




CMV tedavi-Genel ilkeler

Immunsupresyonu gdzden gegir !
Ik secenek: GAN/VALGAN (ciddi olgularda GAN)

Tedavi suresi ; en az bir hafta arayla yapilan iki
test sonucu negatif bulununcaya kadar

En az iki hafta!

Reklrrens riski varsa daha uzun sirelerle tedavi
Nefrotoksisite !!! (doz, takip)

|G tedavileri olgu bazinda gindeme gelebilir

Infect Dis Clin N Am 32 (2018) 581-597



Tedavi Onerileri: 2013

Valgansiklovir oral alim bozulmadiysa ve hayati tehdit eden bir
durum yoksa IV tedaviye tercih edilmelidir. (GuclG, distk)

Gansiklovirden Valgansiklovir’e gecis doz araligi vermeden
gerceklesebilir. (Guclu, dusuk)

CMV hastalik tedavisinde oral gansiklovir, asiklovir, valasiklovir
kullanilmamahdir. (gliclG, orta)

Lokopeni oldugunda diger kemik iligini baskilayan tedavilerde
degisiklik yapilmali, yeterli degilse GCSF kullanildiktan sonra
doz ayarlamasi yapilmahdir. (Gucglu, dustk)

Iki haftalik tedaviden sonra iki Ust Uste tetkikte viral yuk
negatif ise tedavi sonlandirilip (glcld, orta), 1 — 3 ay sekonder
proflaksi uygulanabilir (zayif, disuk)

Kotton C.N. Et al. Transplantation 2013;96:333



CMV direnc

En az iki haftalik tedaviye ragmen dismeyen
va da artan viral yuk...DIRENC?

Risk grubu: D+/R-, Yiiksek viral yik,
Uzun sureli (> 6 ay)ve suboptimal antiviral
AC, IB, bdbrek/pankreas naklinde sik
Fenotipik direnc (kultur?)
Genotipik direng !1!
Tedavi ?



CMV direnc tedavi

Suspect drug resistance if cumulative GCV exposure =6 weaeks
and treatment failure [1] after >2 weeks of ongoing full dose v, GCV

|

| Decrease immunosuppressive therapy if possible |

l’ GCV = ganciclovir; FOS = foscarnet; COV = cidofowir
[ Severe disease present | [1] Symptomatic disease or viral load not improving
[2] Full dose GCV = 5 mg/kg bid iwv
lwﬁ lnn High dose GCV = 10 mg/kg bid v
[adjust doses for renal function)

FOS (add Full or high dose [2]
or switchj GCV

| |

| Assess genotypic resistance data; ULSY | -
UL9T mutation for 25x UL9Y mutation for <5x No UL97 mutation
GCW EC50 GCW ECS0
y W
High dose [2] GCV iw GOV full dose
Assess ULSA genotype Optimize host factors
W
Switch to or : VEs ULz4 GW-CDU No UL_&d
keep FOS mutation mutation
no M
W
ULS4 GCW-COV Switch to, or
[ If not improved viral load/disease after 3 weeks ] — mutation — keep FOS
l UL54 FOS High dose [2] GCV
Repeat genotypic testing to include ULS7 + ULS4 mutation + (FOS or CDV)

!

(Transplantation 2013;96: 333Y360) Cotr e
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Cytomegalovirus reactivation in ICU patients

A nflammation fibrosis

4 A

Cytokines (TNF-L.)

Durect lung injury

Fig. 1 Simplified representation of CMV reactivation phys-
iopathology in ICU patents



Table 1 Incidence, morbidity and mortality of CMV infection in non-immunocompromised ICU patients

Yearreference ICU design Inclusion eritena Patients, Virological diagnosis Incidence of Morbidity end Mortality
ni. CMV mfection, pomts assessed CMV 4/
no. (%) CMV—
1990 [41] M-S retrospective Mediastinis following 115 Culture of blood and urine 20 (25) H-LOS* 55 we. 37 %
cardiac surgery
1996 [4] M-S prospective VAP without bacterial 86 Lung biopsy 25 (29) NA NA
proven infection
1996 [42] M-5 prospective Mechanical ventilation 23 Culture and PCR in 0 NA MNA
CMV seropositive blood = BAL
1998 [43] 5 prospective Sepsis i4 AG + PCR in blood twice a 110(32) MNA 64 vs. T4 %
week
1998 [44] S mtrospective Sepsis without bactenal 142 Culture in blood % tracheal 12 (8) ICU-LOS 66 vs. 35 %F
proven infection secretions = BAL
2001 [45] S prospective SAPS II = 40, CMV 56 Culture and PCR in 200 (35) ICU-LOS* 55 vs. 30 %
seropositive blood + tracheal secretions
once a week
2001 [46] M-S prospective +=MODS 96 AG 4+ PCR in blood 1il) NA NA
2002 [47] M-S prospective No specific critena 120 PCE in blood 11(1) MNA NA
2003 [8] 5 prospective ICU-LOS = 5 days 104 Culture in blood + tracheal 10 (10) ICU-LOS*DMV* 50 vs. 27 %
secretons once a week MI*
2005 [9 M-5 retrospective Fever = 72 h without 237 AG 40 (17 ICU-LOS*DMVY*NI* 50 vs. 28 ¥
proven infection
2006 [48] S prospective Septic shock, ICU- 25 AG + culture m blood/tracheal 8 (32) ICU-LOS*DMY*NI* 63 vs. 35 %
LOS = 7 days secretions/unine twice a week
for 1 week, then once a week
2008 [32] M-5-B prospective TBSA = 40 %; sepss; 120 PCE 1 blood twice a week 39 (33 Composite score of death or continued
trauma IS5 = 15; acute hospitalization by 30 days
myocardial infarction
2008 [49] 8 retrospective ICU-LOS = 14 days Qg PCR in blood 35(35) ICU-LOS* 20 ws 11 %*
2009 [7] M prospective Mechanical ventilaion = 242 AG £+ BAL once a week 39(la) ICU-LOSHDMY*NI* 54 vs. 37 %"
2 days
2011 [50] B prospective TBSA = 15 % 21 PCE 1n blood once to twice a 15(71) ICU-LOS LYVM 33 ws 20 %
wieek
2011 [15] M-S prospective Severe scpsis Ho Culture of tracheal 35 (41 H-LOS*ICU-LOS*DMV* 37 vs. 35 %
secretons + PCR in blood
and tracheal secretions twice a
week
2012 [29] M prospective Suspicion of pneumonia 93 AG + PCR in blood + BAL 22 (24) ICU-LOS*NI 55 vs. 20 %*
2014 [10] M-5 prospective Sepsis 356 PCR in blood 2 to 3/weck 26 (24) ICU-LOS*NI* day 90*
2015 [51] M-S prospective Mechamical ventilation, B0 PCE in blood once a week 11014y ICU-LOS NI 45 vs. 27 %
CMV scropositive
2015 [39] M-S prospective ARDS and MV = 4 days 306 PCE in blood once a week 33017 MNA NA
2015 [33] M-S prospective CMV scropositive 115 PCE in blood twice a week 39 (34 NA NA

AG antigenaermia pp63, BAL bronchoalveolar lavage, B bums, H-LOS hospital length of stay, JCU intensive care umt, JCU-LOS ICU length of stay, IS5 injury seventy score,
DMV duration of mechanical ventilation, M medical, MODS multple organ dysfunction syndrome, NA not available, N nosocomial infections, § surgical, S84 PS IT simplified
acute physiology score II, TESA total burn surface area, VAP ventilator-associated pneumonia

* Statistically significant (p < 0.03)

* Not statistically significant but some CMV seropositive patients had received antiviral treatment
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Lung infiltrates and impaired gas exchange

Presence of
CMV

Positive antigenemia CMV DNA > 500 IU/mil
z 1 cell/200,000 PMNs

+ AT LEAST 2 FACTORS

Ganciclovir 5 mg/kg/d for 2 weeks

Leucopenia+++
Haemophagooytosis+++

Absence of bacterial agent++
Mechanical ventilation > 2 weeks++
SGOT-SGPT M (1.5-3 x N}++
Bilirubin 2 [1.5-3 xN)++

Fevers

Diarrhea+

Fig. 3 Criteria for starting ganciclovir in ICU patients with
unexplained lung mfiltrates and impairment of gas exchange
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Cytomegalovirus reactivation in ICU patients

This was the reason why we designed a study evaluating the diagnostic performance of several
microbiological sampling techniques such as PSB, bronchoalveolar lavage (BAL), TA and protected
telescopic catheter for the diagnosis of VAP. The gold standard was lung histology and lung culture
following pneumonectomy.

Our surgical colleagues became convinced that performing an open-lung biopsy (OLB) was
feasible at the bedside, in the ICU, in mechanically ventilated patients.

During a 5-year period, autopsies were performed in patients who died while they presented a
clinical picture of VAP with negative microbiological cultures (BAL, PSB, TA). In some patients who
had an unexplained worsening of their respiratory status while under invasive

mechanical ventilation, an OLB was performed.
Immunocompromised patients were excluded from the study.

60 otopsi + 26 acik AC biopsisi ..toplam 25 CMV pnomonisi tanisi
AC doku kiltturinde bakteri kiltlirti negatif (22/25)
Klinik tablo: Pnomoni (tim goérinimlerde)
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Conclusions

Active CMYV infection is observed in 15-20 % of 1CU
patients (20-40 % in ICU patients with positive CMV
serology). Although observed in epidemiological studies,
there 1s no definite proof that CMV worsens the outcome
of mechanically ventilated patients. Prospective random-
1zed trials are needed to elucidate this point further.



Sonuc

CMV SOT konusunda édnemli bir sorun
Gansiklovir/Valagansiklovir seckin ilaclar
Merkezler kendi olgu yonetimlerini uygulamali
Molekuler testlerin standartizasyonu ?

Immuinolojik temelli olgu yonetimi ve tedavi
secenekleri giindeme giriyor

YBU’nde CMV ¢odziimlenmemis bir sorun!



Tesekklr ederim |




