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Table 1.

Definitions of Cytomegalovirus Disease Not Changed From Previous Publication

Disease Entity

Proven

Probable

Pneumonia

Gl disaasa

Hepattis

Encephalitis and
ventriculitis

Nephritis

Cystitis

Pancraatitis

Cther end-orgzan

Clhinical symptoms and/or signs of pneumonia such 3s naw infiltrates
on imaging,. hypoxia, tachypnea, andfor dyspnea combinaed with
CMV documiented in lung tissue by virus iscistion, rapic culture,
histopathology., immunchistochemistry, or DNA hybridization
1echnigues

Proven disease raquires upper and/or lower Gi symptoms plus
macroscopic mucosal lesions plus CMV documeantad in tissue by
histopathology. virus isolation, rapid culturs,
immunohistochemistiry, or in situ nucleic acid hybridization
techniqueas; studies should give infermation regarding the presencse
or absence of gut GVHD in HCT recipients

Abnormal liver function tests pilus CMV documented in tissue by
histopathology, immunochistochemistry, virus isolation, rapid
culture, or DNA hybridization techniques pius the absance of other
documented cause of hepatitis

CNMNS symptoms plus datection of CMV in CNS tissue by virus isolation,
rapid culture, immunohistochemical analysis, in situ hybndization, or
praferably quantitative polymerasa chain reaction

Datection of CMV by virus isolation, rapid culture,
immunohistochemical analysis, or in situ hybridization in a kidney
aliograft biopsy specimen obtained from 2 patient with renal
dysfunction together with the identification of histologic features of
CMV infection

Datection of CMV by virus isolation, rapid culture,
immunohistochemical analysis, or in situ hybridization in a bladder
biopsy specimen obtainad from a patient with cystitis togather with
the identification of conventionzl histologic faaturas of CMV
infaction

Detection of CMV by virus isolation, rapid culture,
immunohistochemical analysis, or in situ hybridization in 2 heart
biopsy specimen obtained from a patient with myocarditis together
with the identification of conventional histologic featuras of CMV
infaction

Deataction of CMV by virus isolation, rapid culturs,
immunohistochemical analysis, or in situ hybridization in a
pancraatic bicpsy specimen obtainad from a patient with
pancraatitis together with the identification of conventional
histologic festures of CMV infection

CMV can aiso cause disease in other organs, and the definitions of
these sdditional disease categoneas include the prasencs of
compatible symptoms and signs and documentation of CMV by
biopsy by virus isolation, rapid culture, immunohistochamical
analysis, or in situ hybnidization

This reqguires uppar and/for lowear Gl symptoms and CMV
documentad in tissue by histopathology, virus isolation, rapid
cufture, immunohistochemisiry, or in situ nucleic acid hybndization
but without the requirement for macroscopic mucosal lesions; it
should, howaver, be noted that this definition may increase the risk
of false positivaes, lowering the statistical sensitivity to a
therapeautic affact; studies should report the presence or absence
of gut GVHD in hematopoiatic cell transpiant recipients

Not daefined

CNS symptoms plus detaction of CMV in cerebrospinal fluid without
visible contaminaticon of blood pfus abnormal imaging results or
avidencsa of ancephzalitis on elecircencephalograrm

Not defined

Not definaed

Not defined

Not defined

Not defined

Abbraviations: CMV, cytomagalovirus: CNS, central nervous systemn; Gl gastraintestinal. GVHD, graft-versus-host disease; HCT, hematoposetic cell ransplant.




Table 2. DNA Levels in Bronchoalveolar Lavage Fluid (IU/ml) for
Diagnosis of Probable or Unlikely Cytomegalovirus Pneumonia

Patient Category Probable Unlikaly

Allogeneic HCT patients® > 10°° <5x 107

Autologous HCT patients Cannot be <5x 107
CAR T cel-traated patients defined

Solid organ transplant patients except lung  Cannot be <5x% 10°
transplant patiants isolated or combinad defined

Lung transplant patients Cannot be Cannot be

defined gefined

Abbraviation: CAR, Chimeric Antigan Receptor; HCT, hematopoietic cell transplant.
*Possible cytomegaiovirus pneumonia is defined as the same wviral loed + presence of

co-pathogens.



Table 3. Definitions of Cytomegalovirus Gastrointestinal Disease

Probable CMV Disease

Possible CMV Disease

Patient Category Proven CMV Disease

Aliogenaic HCT patients  Upper and/or lower Gl symptoms
pius macroscopic mucosal
lesions pius CMV documented
in tissue®

Solid organ transplant Upper and/or lower Gl symgptoms

patients except small pius macroscopic mucosal

bowael transplant lesions plus CMV documented
patients in tissua®
Small bowel transplant Upper and/or lower Gl symptoms
lesions plus CMV documented
in tissue®
Autologous HCT and CAR  Upper and/or lower Gl symptoms
T cell-treated patients pius macroscopic mucosal
lesions pius CMV documented
in tissua®

Upper and/or iower GI symptoms and CMV
documented in tissue® (not by PCRI but
without the requirement for macroscopic
mucosal lesions

Upper and/or fower GI symptoms and CMV
documented in tissue (not by PCR) but
without the requirement for macroscopic
mucosal lesions

Not applicable

Upper and/or lower GI symptoms and CMV
documented in tissue (not by PCR) but
without the requirement for macroscopic
mucosal lesions

Upper and/or lower GI symptoms and CMV
documented in tissue by PCR but without the
requirement for macroscopic mucosal
lesions;

diarrhea rated at least National Cancer Institute,
Common Terminology Criteria for Advarse
Events (version 4.0), grade 2 and CMV
documented in bicod and exclusion of other
likely causes of diarrhea

Abbreviations: CAR, Chimenc Antigen Receptor; CMV, cytomegalovirus; Gl, gestromtastinal; HCT, hematopoietic cell transplant; PCR, polymerase chain reaction.
*Quantitative FCR is not accepted as a diagnostic critencn for proven or probable CMV Gl disesse.




Olgu -1

e Hasta: 52 yasinda erkek

* Oykii: 4 ay 6nce canli vericiden (D+/R+) bdbrek nakli yapilmis

* immiinsuipresif tedavi: Takrolimus, mikofenolat mofetil, prednizolon
* Profilaksi: Ilk 3 ay valgansiklovir almis, sonrasinda kesilmis

e Basvuru yakinmalari: Son 10 gtindur halsizlik, istahsizlik, subfebril ates
(37.7°C), ishal ve 2 kg kilo kaybi



* Fizik Muayene
* Ates: 37.8°C
* Nabiz: 96/dk
e Tansiyon: 120/75 mmHg

* Hafif dehidratasyon bulgulari, batinda belirgin patoloji yok.



e Laboratuvar

Lokosit: 3.200 /mm? (lenfopeni mevcut)

CRP: 42 mg/L

Kreatinin: 1.9 mg/dL (15 giin 6nceki: 1.4 mg/dL)

CrCL: % 65

Diski Mikroskopisi: Lokosit/ eritrosit/ parazit goriilmedi

Diski kiilturii: Patojen bakteri tremedi.



Ayirici tani:
a) llac yan etkisi (6r. mikofenolat > diyare)
b) Graft rejeksiyonu (kreatinin yukselmesi)

c) Viral enteritler (adenovirils, norovirts, CMV)



Hangi tetkikleri isteyelim?



Laboratuvar
* GiS PCR paneli : Negatif
 CMV serolojisi:

« CMV PCR (plazma):

* Kolonoskopi

* Biyopsi:



Laboratuvar

* GiS PCR paneli : Negatif

* CMV serolojisi: TANIYA YARDIMCI DEGIL
* CMV PCR (plazma): NEGATIF

* Kolonoskopi mukozal inflamasyon

* Biyopsi: Nonspesifik mukozal inflamasyon, CMV inkliizyonlari NEGATIF



Laboratuvar

* GiS PCR paneli : Negatif

* CMV serolojisi: TANIYA YARDIMCI DEGIL
* CMV PCR (plazma): NEGATIF

* Kolonoskopi mukozal inflamasyon

* Biyopsi: Nonspesifik mukozal inflamasyon, CMV inkliizyonlari NEGATIF
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* Kolon biyopsisinde CMV immunohistokimyasal boyama istendi

e Sonuc: Pozitif

Kesin Tani CMV koliti
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on the Management of Cytomegalovirus in Solid
Organ Transplantation

Camille N. Kotton, MD,' Deepali Kumar, MD,2 Oriol Manuel, MD,2 Sunwen Chou, MD,* Randall T. Hayden, MD,5
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Table 3. Definitions of Cytomegalovirus Gastrointestinal Disease

Patient Category Proven CMV Disease Probable CMV Disease Possible CMV Disease

Altogeneic HCT patients Upper and/or lower Gl symptoms  Upper and/or iower GI symptoms and CMV  Upper and/or lower Gl symptoms and CMV
pius macroscopic mucosal documented in tissue® (not by PCRI but documented in tissue by PCR but without the
lesions pius CMV documented without the requirement for macroscopic requirement for macroscopic mucosal
in tissua® mucosal lasions lesions,

Solid organ transplant Upper and/or lower Gl symptoms | Upper and/or lower GI symptoms and CMV  diarrhea rated at least National Cancer Institute,
patients except small pius macroscopic mucosal documented in tissue (not by PCR) but Commaon Terminology Criteria for Adverse
bowael transplant lasions pius CMV documented without the requirement for macroscopic Events (version 4.0), grade 2 and CMV
patients in tissue® mucosal lesions documented in bicod and exciusion of other

Small bowel transplant
patients

Upper and/or lower Gl symptoms
pius macroscopic mucosal
lesions plus CMV documented
in tissue®

Autologous HCT and CAR  Upper and/or lower Gl symptoms

T cell-treated patients

pius macroscopic mucesal
lesions pius CMV documented
in tissue®

likely causes of diarrhea
Not applicable

Upper and/or lower GI symptoms and CMV
documentad in tissue (not by PCR} but
without the requirement for macroscopic
mucosal lesions

Abbreviations: CAR, Chimenc Antigen Receptor; CMV, cytomegalovirus; G, gestromtasting!; HCT, hematopoietic cell transplant; PCR, polymerase chain reaction.
*Quantitative FCR 15 not accepted as a diagnostic critenen for proven or probable CMV Gl disease.




Tedavi secenekleri;

a) Gansiklovir
b) Valgansiklovir
c) Valasiklovir
d) Letermovir

e) Maribavir



CMV Hastaliginda Tedavi

Tedavinin iki komponenti:
1. Antiviral tedavi

2. Rejeksiyon riski yok ise immunsupresif tedavinin kontrollt olarak azaltilmasi
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The Fourth International Consensus Guidelines

Consensus Statementis and Recommendations on the Management of Cytomegalovirus in Solid
e For initial and recurrent episodes of CMV disease, oral Organ Transplantation
valganciclovir (900mg every 12h) or intravenous ganci- &?&ggﬁgx%m'fmryfé;%éggygéx‘%;ﬁgg&mbﬁ‘zgdﬂmfﬁ:'u;:ﬁgg; kot
clovir (5mg/kg every 12h) are recommended as first-line behalf of The Transplantation Society Intemational CMV Consensus Group®
treatment in adults with normal kidney funcrion (strong,
moderate).

e Oral valganciclovir is recommended in patients with mild
to moderate CMV disease who can tolerate and adhere to
oral medication (strong, moderate).

e Intravenous ganciclovir is recommended in life/ . .
and severe diseases (strong, low). Ba§|ang|g tEdaVISl;

e After clinical improvement, intravenous gancicl
transitioned to valganciclovir in patients who
tolerate oral therapy (strong, moderate).

« Oral ganciclovir, acyclovir, or valacyclovir are| ®  OFal valgansiklovir 2x900 mg ( hafif/ orta agirlikta olgularda)
mcndcgl fqr the treatment of CMV disease (strong veya
|V gansiklovir 2x 5 mg/kg (agir olgularda)

Klinik iyilesmeyi takiben oral valgansiklovire gecilebilir

e Oral gansiklovir, asiklovir,valasiklovir tedavide kullaniimaz

( Bobrek fonsiyonuna gore doz ayari)



Ilk tercih antiviral tedaviler;

Bobrek fonksiyonu normal hastalarda

* Agir infeksiyonlarda: Gansiklovir IV (2 x 5mg/kg)
 Orta/ hafif infeksiyonlarda: Valgansiklovir (2x900 mg )

* Gastrointestinal tutulum varhiginda valgansiklovir biyoyararlanimi?
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The Fourth International Consensus Guidelines
on the Management of Cytomegalovirus in Solid
Organ Transplantation

Camille N. Kotton, MD, Deepali Kumar, MD,2 Oriol Manuel, MD,? Sunwen Chou, MD,¢ Randall T. Hayden, MD,5 TABLE &.
Lara Eaﬁiﬁer%lsakov. M& MF:SHF.AH?;VS Asgggi g"M%’CHeio Tedesg?-s"hfa- MD,® and Atul Humar, MD=; on Dosage recommendations for ganciclovir and valganciclo-
behalf o e |rans| 10N S0C erna onsensus Group* - - - - - - -
plan ety P vir and valacyclovir for adult patients with impaired kidney
function (using the Cockcroft-Gault formula)

Transplantation W July2025 B Voluma 100 @ Number 7 Maintenance/prevention

CrCL, mL/min Treatment dose dose

Infravenous ganci-
clovir (adapted

from===)

=70 5.0mag/kg qi12h 5.0ma/kg g24h

5069 Z2.5mg/kg qi2h 2. 5mag/Kg q24h

2549 2.5 mg/kg g24n 1.25 mg/kg g24h

1024 1.25mg/kg g24h 0.625 mg/Kg gq24n

<10 125 mg/kg 3=</wWk 0.625 mg/kg 3x/wk after
after hemodialysis hemaodialysis

Oral valganciclovir (adapied from??7=2%)

=60 900mg giz2h 900 mg g24h

4059 450mg gi2h 450 mg g24h

25-39 450 mg g24h 450 Mg g48h

1024 450 mg g48h 450 mg twice weekly

<10 200 mg 3=</wk after 100 Mg 3=/wk after
hemodialysis= hemodialysis=

Oral valacyciovir (high dose)' 2

>75 — 2000 mg 4=</d

5175 — 1500 mg 4=</d

26—50 — 1500 mg 3=</d

10—25 — 1500 mg 2=</d

<10 or dialysis — 1500mg 1x/d

=Orai solution must be used in thes instance {as valganciclovir iablets cannot be spilit).
CrClL, creatimane clearance.



Optimal tedavi sliresi

En az iki hafta

Haftalik viremi takibi yapilmali

Yuksek sensitivitedeki kit ile bir, dlisik sensitivitedeki kitle iki ardisik negatif
sonuc¢ bulununca tedavi sonlandirilabilir

Baslangicta viral yik azalmayabilir hatta artabilir, bu durum tedavi degisikligi
gerektirmez



* Tedavi sirasinda
« Mutlaka bobrek fonksiyonlari takip edilmeli ;doz ayarlanmall

e Dlzenli ararliklarla kan sayimi yapilmali; Lokopeni gelistigi durumlarda GCSF
baslanir



Hastanin Tedavisi

e Valgansiklovir (GFR >%60) 2x 900 mg 2x1

GFR >%60 2x 900 mg
GFR %40-59 2x450 mg
GFR %25-39 1x450 mg
GFR %10-24 1x450 mg/48 saat

GFR < %10 Hemodiyalizden sonra haftada 3 kez 200 mg



Hastanin tedavi suresi?

Haftalik viremi takibi yapilmali

Yiksek sensitivitedeki kit ile bir, dusuk sensitivitedeki kitle iki ardisik negatif sonuc

bulununca tedavi sonlandirilabilir

* En kisa tedavi slresi: iki hafta

* Bu hastada
* Viremi takibi mimkuin degil

* En az iki hafta; semptomlara gore tedavi siresi belirlendi



 CMV hastaligi tanisi alan nakil hastasinda,
* Birincil tedavi secenegi;
e Valgansiklovir
e |V gansiklovir
* Tedavi dozu:
* GFR ye gore ayarlanir

* Tedavi takibinde
* haftalik PCR testi
* bobrek fonsiyonlari
* Lokosit sayisi takip edilir
* Tedavi suresi PCR negatiflig gérene kadar ; En az iki hafta



OZET

CMV hastaligi tanisi alan nakil hastasinda,
* Birincil tedavi secenegi?
* Tedavi dozu?
* Tedavi takibinde?

 Tedavi sliresi ?



OZET

CMV hastaligi tanisi alan nakil hastasinda,

* Birincil tedavi sec¢enegi;
* Valgansiklovir
* |V gansiklovir
* Tedavi dozu:
* GFR ye gore ayarlanir
* Tedavi takibinde
* haftalik PCR testi
* bébrek fonsiyonlari takibi
* Lokosit sayisi
* Tedavi suresi
* PCR negatiflig gorene kadar ; En az iki hafta



2. Olgu

* Hasta: 58 yasinda erkek

 Oykii: 6 ay 6nce kadavradan (D+/R+) karaciger nakli yapilmis
 iImmiinsiipresyon: Takrolimus + mikofenolat mofetil + prednizolon
* Profilaksi: Ilk 3 ay valgansiklovir

* Basvuru: 39°C ates, halsizlik, karaciger fonksiyon testlerinde bozulma



Ilk Bulgular

e Lokosit: 2.000 /mm3

e AST/ALT: 2 kat artmis

* CRP: 78 mg/L

* CMV PCR (plazma): 2.5x10° kopya/mL



e Lokosit: 2.000 /mm?3

e AST/ALT: 4 kat artmis

* CRP: 78 mg/L

* CMV PCR (plazma): 2.5x10° kopya/mL
* Karaciger biyopsisi: CMV inkluizyon cisimcikleri ile uyumlu hepatit




Table 1.

Definitions of Cytomegalovirus Disease Not Changed From Previous Publication

Disease Entity

Proven

Probable

Pneumonia

G| disaease

Hepattis

Encephalitis and
ventriculitis

Nephritis

Cystitis

Pancraatitis

Other end-organ

Clhinical symptoms and/or signs of pneumonia such 3s naw infiltrates
on imaging,. hypoxia, tachypnea, andfor dyspnea combinaed with
CMV doecumented in lung tissue by virus isoistion, rapic culture,
histopathology. immunchistochemistry, or DNA hybridization
1echnigues

Proven disease raquires upper and/or lower Gi symptoms plus
macroscopic mucosal lesions plus CMV documeantad in tissue by
histopathology. virus isolation, rapid culturs,
immunohistochemistiry, or in situ nucleic acid hybridization
techniqueas; studies should give infermation regarding the presencse
or absence of gut GVHD in HCT recipients

This reqguires uppar and/for lowear Gl symptoms and CMV
documentad in tissue by histopathology, virus isolation, rapid
cufture, immunohistochemisiry, or in situ nucleic acid hybndization
but without the requirement for macroscopic mucosal lesions; it
should, howaver, be noted that this definition may increase the risk
of false positivaes, lowering the statistical sensitivity to a
therapeautic affact; studies should report the presence or absence

Abnormal liver function tests plus CMV documented in tissue by
histopathology, immunochistochemistry, virus isolation, rapid
culture, or DNA hybridization techniques pius the absance of other
documented cause of hepatitis

of gut GVHD in hematopoiatic cell transpiant recipients
dafined

CNMNS symptoms plus datection of CMV in CNS tissue by virus isolation,
rapid culture, immunohistochemical analysis, in situ hybndization, or
praferably quantitative polymerasa chain reaction

Datection of CMV by virus isolation, rapid culture,
immunohistochemical analysis, or in situ hybridization in a kidney
aliograft biopsy specimen obtained from 2 patient with renal
dysfunction together with the identification of histologic features of
CMV infection

Datection of CMV by virus isolation, rapid culture,
immunohistochemical analysis, or in situ hybridization in a bladder
biopsy specimen obtainad from a patient with cystitis togather with
the identification of conventionzl histologic faaturas of CMV
infaction

Detection of CMV by virus isolation, rapid culture,
immunohistochemical analysis, or in situ hybridization in 2 heart
biopsy specimen obtained from a patient with myocarditis together
with the identification of conventional histologic featuras of CMV
infaction

Deataction of CMV by virus isolation, rapid culturs,
immunohistochemical analysis, or in situ hybridization in a
pancraatic bicpsy specimen obtainad from a patient with
pancraatitis together with the identification of conventional
histologic festures of CMV infection

CMV can aiso cause disease in other organs, and the definitions of
these sdditional disease categonas include the prasencs of
compatible symptoms and signs and documentation of CMV by
biopsy by virus isolation, rapid culture, immunohistochamical
analysis, or in situ hybnidization

CNS symptoms plus detaction of CMV in cerebrospinal fluid without
visible contaminaticon of blood pfus abnormal imaging results or
avidencsa of ancephzalitis on elecircencephalograrm

Not defined

Not definaed

Not defined

Not defined

Abbraviations: CMV, cytomagalovirus: CNS, central nervous systemn; Gl gastraintestinal. GVHD, graft-versus-host disease; HCT, hematoposetic cell ransplant.




Table 1.

Definitions of Cytomegalovirus Disease Not Changed From Previous Publication

Disease Entity Proven

Probable

Pneumonia Clinical symptoms and/or signs of pneumonia such as new infiltrates
on imaging,. hypoxia, tachypnea, andfor dyspnea combinaed with
CMV doecumented in lung tissue by virus isoistion, rapic culture,
histopathology. immunchistochemistry, or DNA hybridization
1echniques

Proven disease raquires upper and/or lower Gi symptoms plus
macroscopic mucosal lesions plus CMV documeantad in tissue by
histopathology. virus isolation, rapid culturas,
immunohistochemistiry, or in situ nucleic acid hybridization
techniqueas; studies should give information regarding the presencs
or absence of gut GVHD in HCT recipients

G| disaease

Heapattis Abnormal liver function 1ests pius ChMV documented in tissue by
histopathology, immunochistochemistry, virus isolation, rapid
culture, or DNA hybridization technigues plus the sbsance of other

documented cause of hepatitis

This reqguires uppar and/for lowear Gl symptoms and CMV
documentad in tissue by histopathology, virus isolation, rapid
cufture, immunohistochemisiry, or in situ nucleic acid hybndization
but without the requirement for macroscopic mucosal lesions; it
should, howaver, be noted that this definition may increase the risk
of false positivas, lowering the statistical sensitivity to a
therapeautic affact; studies should report the presence or absence
of gut GVHD in hematopoiatic cell transpiant recipients

Not daefined

* Tani: Son organ tutulumlu CMV hastalig

* CMV hepatiti

DIOpSYy Spaecimen obtainad from 3 patient with cystitis togather with
the identification of conventionzl histologic faaturas of CMV
infaction

Detaection of CMV by virus isolation, rapid culture,
immunohistochemical analysis, or in situ hybridization in 2 heart

biopsy specimen obtained from a2 patient with miyocarditis together

with the identification of conventional histologic featuras of CMV
infaction

Deataction of CMV by virus isolation, rapid culturs,
immunohistochemical analysis, or in situ hybridization in a
pancraatic bicpsy specimen obtainad from a patient with
pancraatitis together with the identification of conventional
histologic festures of CMV infaection

CMV can aiso cause disease in other organs, and the definitions of
thase zdditional disease categonas include the prasencs of
compatible symptoms and signs and documeniation of CMV by
biopsy Dy virus isolation, rapid culture, immunohistochamical
analysis, or in situ hybridization

Pancraatitis

Other end-organ
disaase

Not defined

Not defined

Abbraviations: CMV, cytomagalovirus: CNS, central nervous system; Gl, gastraintestinal. GVHD, graft-versus-host disease; HCT, hematoposatic cell ransplant.




TABLE &5.

Dosage recommendations for ganciclovir and valganciclo-
vir and valacyclovir for adult patients with impaired kidney
function (using the Cockcroft-Gault formula)

Maintenance/prevention
CrCL, mL/min Treatment dose dose

Intravenous ganci-

[ ] o0 [ ]
® clovir (adapted
edavi sureci
[ ) =70 5.0mg/kg q12h 5.0ma/kg g24h

5069 2.5mg/kg q12h 2.5ma/kg q24h
25-49 2.5mg/kg g24n 1.25 mg/kg g24h
1024 1.25mg/kg g24h 0.625 mg/kg q24h
<10 1.25mg/kg 3=</wk 0.625 mg/kg 3=/wk after
after hemodialysis hemodialysis
Oral valganciclovir (adapted from?27 229,
=60 900mg giz2h 900 mg g24h
40-59 450mg gi2h 450 mg g24h
25-39 450 mg g24h 450 mg g48h
1024 450 mg g48h 450 mg twice weekly
<10 200 mg 3x</wk after 100 mg 3=</wk after
hemodialysis= hemodialysis=
Oral valacyciovir (high dose)'12
>75 — 2000 mg 4=</d
5175 — 1500 mg 4x=/d
2650 — 1500 mg 3x=/d

Baslangig : IV gansiklovir e
GFR normal; 5mg/kg/glin

CrCL, crez -

Transplantation W July2025 W Voluma 109 0 Numbar 7

1. hafta:
CMV PCR  1.9x10° kopya/mL

Lokosit sayisi 1000/mm3
GFR %70

(Gansiklovir ve tirevlerinde en sik gortlen yan etkiler)



Tedavi takibi

e Birinci haftanin sonunda

* Yan etki; Lokopeni, renal toksisite
e Tedavi yaniti yok

Ne yapalim?
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The Fourth International Consensus Guidelines
on the Management of Cytomegalovirus in Solid
Organ Transplantation

Camille N. Kotton, MD,' Deepall Kumar, MD,2 Oriol Manuel, MD,? Sunwen Chou, MD,* Randall T. Hayden, MD,?
Lara Danziger-lsakov, MD, MPH.® Anders Asberg, PhD,” Helio Tedesco-Silva, MD,® and Atul Humar, MD?; on
behalf of The Transplantation Society International CMV Consensus Group*

* Tedavi sirasinda
* Baslangicta viral yik azalmayabilir hatta artabilir, bu durum tedavi degisikligi gerektirmez
* Mutlaka bobrek fonksiyonlari takip edilmeli ;doz ayarlanmall

e Dlzenli ararliklarla kan sayimi yapilmali; Lokopeni gelistigi durumlarda GCSF baslanir



Tedavi Suireci

* Immunsupresif tedavi azaltildi
 GFR’e gore doz ayarlanarak gansiklovirle devam edildi

* Toksisite nedeniyle hastaya granul stimule edici faktor baslandi



Tedavi Siireci
e |kinci hafta

 Lokosit sayisi: 3200 (GCSF destegi ile)
 CMV PCR: 1x10° kopya/mL

Ne yapalim?
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The Fourth International Consensus Guidelines
on the Management of Cytomegalovirus in Solid

Organ Transplantation

Camille N. Kotton, MD,' Deepall Kumar, MD,2 Oriol Manuel, MD,? Sunwen Chou, MD,¢ Randall T. Hayden, MD,?
Lara Danziger-lsakov, MD, MPH.® Anders Asberg, PhD,” Helio Tedesco-Silva, MD,® and Atul Humar, MD?; on
behalf of The Transplantation Society International CMV Consensus Group*

Refrakter CMV hastaligi;

e ki haftalik uygun tedaviye ragmen CMV DNA yikinin degismemesi ya da
artmasi

* En 6nemli nedeni gansiklovir tlrevlerine gelisen direng:

Gansiklovir direnci:

* Duzenli 2 haftalik tedavi sonrasinda, semptomlarin dizelmedigi veya CMV
PCR diizeyinin 10 kat azalmadigi durumlar

 Proflaksi sirasinda CMV-DNA emi yukselmesinin goruldugt durumlar
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Refrakter CMV hastaligi;

e ki haftalik uygun tedaviye ragmen CMV DNA yikinin degismemesi ya da
artmasi
* Oneri: Alternatif tedavi ajanlarina gecilmesi
e Uzun sireli gansiklovir tedavisi ( 8 hafta)
e Foscarnet (En az 4 Hafta )
* Sidofovir
* Maribavir (4-8 Hafta)
* Letermovir
» Adaptif CMV spesifik T cell terapi: (KHN de kullanilmis, etkin )



Ek tetkik :

 CMV direncg testi (UL97 gen mutasyonu) = Gansiklovir direnci

saptand..
ULS7 i
. @®x3ss
COdon 1 Nuclear Localization 337 453 481 520 553 707
345 462 483 527 557
Kinase conserved domain: | vib Vit vl IX
P-Loop

Drug Resistance Mutations

GCVr MBVr GCVr MBVr

Detected in clinical specimens

Selected in vitro

ATP binding Phosphotransfer Substrate binding

A591V L595S/F/W
C592G/F ES96G/Q/Y
K359E T409M A594V KS599T
K359N H411Y  CABOF AS94E/G/P C603W/R/S/Y
K359Q H411L MA460V/I C518Y AS594S5/T C607F/Y

E362D H411N M460T H520Q 590-607 codon deletion(s)
F342Y

L405P V466G P521L 16107
AB13V

V353A
L337M V356G L397R
F342S

DAS6N C480R Y617del



C Treatmentrefractory infection [1] and cumulative drug exposure >4 weeaks [ 2] jﬁ

.
Optimize immunosuppressive therapy as feasible.
Review drug dosing and delivery. Order genotypic testing.

High wiral load [3] or
end-organ disease

MNo Yes
I (WIGCW [6] or BBV [5] I FOS5[4] or MBW [5]
I Obtain genoty pic data: LL97, LS5 + WS6 [T] I
b k4 k4
I Mo mutation [8] I I L9y mutation only I I L Sg + 97 mutation I

1 d

G FOS-R
(WV)GCW [ 6] No ECgy >S5 Yes No mutation Yes
Alternatives:
r;__qDB: [f] High wiral load [3] or
(4] end-organ dise ase
Yes Mo
o
(VIGCV [6] FOS [4]
nBY [S |
or MBW [S] | | or MBW [S] | (51 |

! l 1

For limiting drug toxicity or intolerance, or
if not improved viral load/disease after 3 weeks, or viral load rebound,
repeat penotypic testing and consider alternative drugs or combinations [9]
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Onayi var ama hentz ulkeye girisi yok
Organ naklinde tedavide yeri?



Hastanin Tedavi suireci:

* Foskarnet baslandi
* Notropeni dizeldi
* Renal toksisite GFR %50 ( foskarnet tedavisi alan hastalarin 1/ 3’tGinde goruliir)
* Foskarnet 2. hafta CMV PCR 2.5x10%kopya/mL
4. hafta CMV PCR negatif

 Tedavi kesildi



3.0lgu

 Hasta: 52 yasinda kadin MU
* Basvuru tarihi 13.12 2023
* Basvurulan birim : Dermatoloji

 Oykii: 10 yil 6nce babadan bébrek nakli
 Immiinsupresif: Cellcept (Mikofenolat nofetil), Deltacortil, Prograf( tacrolimus)

e Son 1 ay: Humoral rejeksiyon icin yliksek doz (>1000mg) steroid ve plazmaferez
tedavisi almis.

e Basvuru sikayeti: bir haftadir devam eden agiz icinde gingiva ve mukozalarda
yaygin agrili plaklar,



* Enfeksiyon Hastaliklari Konsultasyonu: Orofaringeal kandidiyazis
acisindan danisiliyor

e Kan degerleri normal
* CMV PCR isteniyor
« CMV - PCR (DNA) - 1,7 X1075 1U/mL (15/12/2023)

* Hasta transplantasyon Unitesine yatiriliyor.

* Bu slrecte hastanin diyaresi basliyor.
* GIS PCR paneli Negatif
* Genel durumu nedeniyle endoskopi/kolonoskopi planlanmiyor.



* Tanisal Guclukler

 Belirti ve bulgular spesifik degil:

* Ates, halsizlik, ishal; bircok viral/bakteriyel enfeksiyon veya ilac yan
etkisiyle karisabilir
* CMV PCR yuksek degerde pozitif



Kesin tani: Endoskopi ve biyopsi

Histopatoloji: CMV inklGzyonlari her zaman saptanamayabilir; kesin tani
icin immunohistokimyasal boyama gerekir

Ancak hastada genel durum bozuklugu nedeniyle GIiS endoskopi
yapilamiyor.
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Table 3. Definitions of Cytomegalovirus Gastrointestinal Disease

on the Management of Cytomegalovirus in Solid

Organ Transplantation

Camille N. Kotton, MD,' Deepali Kumar, MD,2 Oriol Manuel, MD,2 Sunwen Chou, MD,* Randall T. Hayden, MD,5
Lara Danziger-Isakov, MD, MPH.® Anders Asberg, PhD,” Helio Tedesco-Silva, MD,? and Atul Humar, MD2; on

behalf of The Transplantation Society Interational CMV Consensus Group*

Patient Category Proven CMV Disease Probable CMV Disease Possible CMV Disease

Altogeneic HCT patients Upper and/or lower Gl symptoms  Upper and/or iower GI symptoms and CMV  Upper and/or lower Gl symptoms and CMV
pius macroscopic mucosal documented in tissue® (not by PCRI but documented in tissue by PCR but without the
lesions pius CMV documented without the requirement for macroscopic requirement for macroscopic mucosal
in tissug® mucosal lesions lesions;

Solid organ transplant
patients except small
bowael transplant
patients

Small bowel transplant
patients

Autologous HCT and CAR
T cell-treated patients

Upper and/or lower Gl symgptoms
pius mMacroscopic mucosal
lasions pius CMV documented
in tissua®

Upper and/or lower Gl symptoms
pius macroscopic mucosal
lesions plus CMV documented
in tissue®

Uppear and/or lower G| symptoms
pius macroscopic mucesal
lesions pius CMV documented
in tissue®

Upper and/or fower GI symptoms and C
documented in tissue (not by PCR) but
without the requirement for macroscopiic
mucosal lesions

Common Terminology Criteria for Advers
Events (version 4.0), grade 2 and CMV

documentead in bicod and exclusion of other
likely causes of diarrhea

Not applicable

Upper and/or lower GI symptoms and CMV
documentad in tissue (not by PCR} but
without the requirement for macroscopic
mucosal lesions

Abbreviations: CAR, Chimenc Antigen Receptor; CMV, cytomegalovirus; G, gestromtasting!; HCT, hematopoietic cell transplant; PCR, polymerase chain reaction.
*Quantitative FCR 15 not accepted as a diagnostic critenen for proven or probable CMV Gl disease.
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Muhtemel tani:
 CMV PCR negatif - aktif CMV gastroenteritini dislamaz
 CMV dusuk kopya - aktif CMV gastroenteriti lehine



* Tani:
Olasi CMV gastroenteriti

* Tedavi plani?



Tedavi secenekleri;

a) Gansiklovir
b) Valgansiklovir
c) Valasiklovir
d) Letermovir

e) Maribavir
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2.5 mg/kg glin gansiklovir IV baslaniyor

TABLE &.

Dosage recommendations for ganciclovir and valganciclo-
vir and valacyclovir for adult patients with impaired kidney
function (using the Cockcroft-Gault formula)

CrCL, mL/min Treatment dose

Maintenance/prevention
dose

Infravenous ganci-
clovir (adapied

from===)

=70 5.0mg/kg q12h
5069 Z2.5mg/kg qi2h
2549 2.5 mg/kg g24n
1024 1.25mg/kg g24h
<10 125 mg/kg 3=</wWk

after hemodialysis
Oral valganciclovir (adapied from??7=2%)

=60 SCc0Omg giz2h
40—-59 450mg gi2h
25—-39 450 mg g24h
1024 450 mg g48h
<10 200 mg 3</wk after

hemodialysis=
Oral valacyciovir (high dose)'2
>75 —
5175 —
26—50 —
1025 —
<10 or dialysis —

5.0ma/kg g24h
2.5mag/kg gq24h
1.25 mg/kg g24h
0.625 ma/kg g24n

0.625 mg/kg 3=</wk after
hemaodialysis

9S00 mMg g24h

450 mg g24h

450 Mg g48h

450 mg twice weekly

100 Mg 3=</wk after
hemodialysis=

2000 mg 4=/d
1500 mg 4>/d
1500 mg 3x/d
1500 mg 2x=/d
1500mg 1x/d

=Orai solution must be used in thes instance {as valganciclovir iablets cannot be spilit).

CrCL, creatimine clearance.



e 22.12.2023 Genel durumu iyi, oral plaklar ve diyare geriledi
* CMV - PCR (DNA) - 2,2 X10® IU/mL

e 23.12.2023 Valgansiklovir 1x450 mg po ( GFR%34) baslanarak ve haftalik
PCR takibi 6nerilerek taburcu ediliyor

* Tedavi suresi: PCR negatifligi gébrdukten sonra planlanacak



* 12.01.2024

* Hasta Gogus Hastaliklari poliklinigine 2 haftadir olan 6ksiruk ve
dispne sikayetiyle basvuruyor



* Fizik Muayene

* Genel durum orta

 A:38.9°C

* TA: 100/60 mmHg, Nabiz: 110/dk

e Solunum sayisi: 28/dk, O, sat: %85 (oda havasinda)
* Akciger oskultasyonu: Bilateral yaygin ince raller

* Hasta bu vital bulgularla YBU‘ne yatirihyor



 On tanilariniz ?
* Hangi tetkikleri isteyelim?



 Léokopeni: 2.100/mm?

* CRP: 110 mg/L

* LDH: 420 U/L

* Kreatinin: 2.1 mg/d|

* Solunum yolu paneli: influenza A

e Kan galaktomannan:
e TBC Quantiferon:
 CMV PCR (plazma):3.2x10% IU/mL



e Goruntuleme
* Toraks BT:

e Bilateral Ust loblarda konsolidasyon alanlari ve 6n planda viral pnémoni
lehine degerlendirilen yaygin buzlu cam infiltrasyon alanlari izlendi ve
ayirici tanida ARDS dasunualmelidir




 Tedavi Oonerileriniz?



* Tedavi:

e Oseltamivir

* Piperasilin Tazobactam
* Ciprofloksasin

e Gansiklovir



Yatisin 2. gunu:
* Bronkoskopi:
* BAL
* Solunum paneli: influenza A
e Kaltar:
* Bakteri: Gram negatif bakteri
* Mantar klltlirt devam ediyor.
e Galaktomannan 6.8 (ODI)
* CMV PCR:2.4x1074 IU/m|
* PCP PCR Halk sagligi kurumuna goénderiliyor.



* Hasta Bronkoskopi sonrasi entube oluyor.

e Tedaviyi nasil dizenleyelim?



Tedavi:
e Oseltamivir

* Piperasilin Tazobactam —— Meropenem+Kolistin
* Ciprofloksasin
* Gansiklovir

e Amfoterisin B
e TMP-SMZ (PCP dozu)



* BAL
* Solunum paneli: influenza A
e Kiltur:
* Bakteri: Gram negatif bakteri CID E.coli

 Mantar: Aspergillus niger
e Galaktomannan 6.8 (ODI)

* CMV PCR:2.4x10%IU/ml
* PCP PCR Pozitif



* Bu hastalarda kesin tanilariniz hangileridir?



Tanilar:

Bakteriyel pndmoni?
Aspergillozis

Influenza Pnémonitisi?
PCP ?

Olasi CMV Pnomonitisi?

Nakli —Enfeksiyon Zaman Cizelgesi

ILK BIR AY

=12 AY

1- @A‘r’
O

Dondr kaynakh
Bilinen DKE
Bilinmeyen DKE

uuuuuuu

Hastane kokenli

USE

Kan dolasim enf.
Pndmoni (bakteriyel,
viral)

GIS enf.

Teknik kaynakh
Anastomoz kacaklan
Darliklar

Stentler

o

L]

Latent enfeksiyonlarin

aktivasyonu
Viral: CMV, EBV, BKYV,
HBV, HCV, VZV

Firsatgi enfeksiyonlar

Fungal: Aspergillus,
Kandida

P.iirovecii

Bakteriyel: Listeria
Nocardia, M.tuberculosis vb.

Paraziter: Toksoplazma,
Strongyloides...

* Rekiirrensler, relapslar

HBV,HCV,TBC vb.

Krintokok, Mukor, o

* Toplum kokenli

*  Organ disfonksiyonu
veya
Rejeksiyon gelisenlerde

Firsatci enfeksiyonlar

uuuuuuu

O

L




* Hasta tedavinin 9. giininde ex oluyor.



Immiinoterapi

 Polikonal antikor tedavileri:Anti-HCMV hiperimmunglobulin (Cytotec, Cytogam)
Bugun icin torasik ve c¢oklu organ naklinde gansiklovir tedavisiyle birlikte
uygulanmasinin basarili sonuclarini bildiren calismalar var

« Monoklonal antikor tedavileri:
Primer enfeksiyonu 6nlemek Uzere
Calismalar devam ediyor



Asilar

« Sonugclar karmasik
* Viral protein subunit asisi
* Plazmid DNA asisi:
 Bivalan rekombinant RNA viral vektor subunit asisi
* Vaccinia Ankara peptid asisi






Treated CMV
DNAemia/Disease

Assess individual risk
(CMV serostatus, lung
transplant, recurrences,
ALC, immunosuppression,
CMV-CMI)

No further intervention/
Clinical observation only

Preemptive therapy for
8-12 weeks

Secondary prophylaxis with
valganciclovir
(based on risk)

Secondary prophylaxis with
letermovir (if risk and prev.

intolerance or resistance to
VGCV)




The Fourth International Consensus Guidelines
on the Management of Cytomegalovirus in Solid

Organ Transplantation

Camille N. Kotton, MD,! Deepali Kumar, MD,2 Criol Manuel, MD,3 Sunwen Chou, MD,* Randall T. Hayden, MD,5
Lara Danziger-Isakov, MD, MPH.® Anders Asberg, PhD,? Helio Tedesco-Silva, MD,? and Atul Humar, MD2; on
behalf of The Transplantation Society Interational CMV Consensus Group*

* Tanisal Gugliikler

* Belirti ve bulgular spesifik degil: Ates, halsizlik, ishal; bircok viral/bakteriyel
enfeksiyon veya ila¢ yan etkisiyle karisabilir

* Laboratuvar: CMV PCR negatif - aktif CMV gastroenteritini dislamaz
CMV dusutk kopya = aktif CMV gastroenteriti lehine

* Histopatoloji: CMV inkltzyonlari her zaman saptanamayabilir; kesin tani icin
immunohistokimyasal boyama gerekir



