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Greftte CMV Viral Replikasyonu
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Terminoloji...

CMV infeksiyonu:

« CMV Hastaligr
« CMV Sendromu
 Ug-organ hastaligi

- Asemptomatik CMV Infeksiyonu



Indirekt etki..?

- Immiin sistem modulasyonu
* Artmig infeksiyon riski
« Akut rejeksiyon ile iligkili

* Kronik allograft hasart:
* Kronik allograft nefropatisi
 Bronsiolitis obliterans
* Koroner vaskiilopati



Risk faktorleri:

* Kalitatif ve kantitatif imminyetmezlik
 Nonspesifik
« CMV spesifik

* CMV spesifik T-hiicreler

 Transplantasyon oncesi CMV serolojisi
« D+ / R-
* D+/ R+ > D-/R+
« D-/R-



Risk faktorleri:

* Transplante edilen organ
 Akciger
» Ince bagirsak
« Kompozit doku

* Lenfosit deplase edici tedavi
« ATG

* Alemtuzumab



Nakil Oncesi:

 Transplantasyon oncesi D ve R' den CMV IgG mutlaka
calisiimali.

» CMV IgM ise yalanci pozitifligi sik oldugu igin yanhs risk
hesaplamasina neden olacagindan rutin ¢alisiimamali



* Kan transfiizyonu test sonucunu bozacaktir

* Borderline sonug...... kotu ihtimale gore degerlendir
« Donor icgin +
» Donor + ise alici igin - negatif
* Donor - ise alici igin + kabul et



SOT sonrasi takip

* Molekiiler tetkiklermp | QNAT -——- CMV DNA / CMV RNA

* Antijenemi  mmmmm) |pp65

« Histopatoloji ‘ Organ tutulumunda altin standart....

 Viral kiltdr ‘ Yavas sonug, Distk duyarhlik

* MRNA (pp67) mmmmm) | Aktif hastaligi ayirt etmede spesifik, Aktif viral

transkripsiyon

» Hiicresel immiinite.. o ——)



* Hiicresel imminite...
non spesifik:
lenfosit sayimi
CD4 sayimi

spesifik:
IGRA

ELISPOT Tedaviyi kesme zamani veya
ICS for IFNY risk analizi icin kullanmilir.

MHC multimer based assay

Fernandez-Ruiz M et al. Clin Microbiol Infect. 2019 Mar;25(3)
Lee H. et al. PLoS One. 2017 Dec 12;12(12)



« SOT sonrasi takip QNAT ile yapilmalidir

* Alterantif yontem ise pp65 antijenemi takibi olabilir
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Significant correlation was found between results of the 2 assay methods (p<0.001, r=0.715); a PCR result of
>288 IU/mL predicted a positive result by the CMV AG assay (1 positive cells/150 000 leukocytes) with a sen-
sitivity of 67.4% and specificity of 94.8%.




« SOT sonrasi takip QNAT ile yapilmalidir

* Alterantif yontem ise pp65 antijenemi takibi olabilir
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Review

What’s New: Updates on Cytomegalovirus in
Solid Organ Transplantation

Adam G. Stewart, MBBS' and Camille N. Kotton, MD? (Transplantation 2024:108: 884-897).




TABLE 1.

Clinical studies evaluating immune assays used to prevent CMV infection from 2018 onwards
No.  Transplant % D+/

Type of

TABLE 1. (Continued)

Platform Reference Year study patients  type R- Groups Timing of assay Outcome A
; ; . £ : Type of No.  Transplant % D+/
% 20 nam nge by 2 Fﬁ?mﬁ 5'::;1".-,.8,,‘,,.‘ .m@:c .;’“0"33312” Platform Reference  Year study patients type R- / GmuA Timing of assay Outcome
v mm mﬂim 64 2018 Cohort 86 Kidney 0 V R+, surve Pretransplant Median prespecific response
R i lng 228 e 800 e incence oL AN lance, no and 1-6-mo 9-fold higher in patients
CMV-directed directed group at 24-mo prophylaxis posttransplant  with self-clearing viral load,
prophylaxis powrmsplam: P<0.001 P<0.001
2022 Cohort 92 Lung ~  6-mo fixed prophy- 3-, 6-,and Incidence of CMV infection and g
'3‘.“5,‘?;"2' 12-mo fwm,s?'"ﬂ"ﬁ“ Poor IFN-gamma response
prophylaxis wmmmﬁ"fs indicated general suscepti-
15 oot bility to infection
55 2021 Cohort 60  Lmg 183 s-:gwm 6-mo Wcﬂmﬂmmmm 65 2021 Cohort 56 Liver 254 100 (low risk) vs ~ §1-6-mo post- Predictive of protection from
) infecton and high val load 200 (high- prophylaxis CMV DNAemia (=500
56 2020 Cohort 154 Heart 145 Fuﬁog\;)abv:!w 100d mmxh::! HSkJ d fixed copieslmL)
“;";’fm mmm prophylaxis T-Track-CMV with IE-1 stimu-
" P=003 l lation, sensitivity (67%) and
57 2018 Cohort 4“4 Heart 0 Smﬁdm: 1-.132-_.:-?“ hmmmx spec'rﬁc'rty (8?%)
tive therapy posttranspiant gﬂmmuxmm 66 2018 Cohort 32 Liver Preemptive Ryetransplant No correlation with CMV
) ) CMV infocion, P=0.036 strategy for DNAemia (sensitivity of
¢ om0 Wm0 Suofedembyianisien: Nodemek ﬂr:;‘;m prophylaxis 12% for predicting CMV
trial CMV-directed posttransplant  between both arms DNAemia)
50 2022 Cohort 5  Kdoey O CMVR+suvel- 1-mo CMV viremia incidence in Those positive for IE-1 had
oo postiransplant mmw& no CMV DNAemia at 2-mo
gtdno( :_Mgv;wunwm postiransplant
60 2018 Cohort 86 Ky 209 3mofed 1- and 3-mo meh 67 2020 Cohort 43 lLung 1 12-mo fixed 14mo Among CMV ELISpot respond-
MRS prophylaxis postiransplant  ers (ie, =20 SFU), significant
61 2018 Cohort 54 Kid 2 3-to12-mofixed End-of nganvemCFNch s LMV DNAemia occurred
et prw":ds poplyeds a1 m-ﬁwmmms less frequently (11.8% vs
2 ¥ iated with earlier —
Lurg felnican i R b _ 30.4%), P=0.027
tation viremia Pathogen-agnostic assays J
— 2020 Cohort 133 Kdoey O  CMVR,suvell  Before induction CMV infection developed in QuantiFERON 68 2021 Cohort 80 luna 5 Fixed duration Prkfransnlant Revand 3 ma. patients with
T I
T et peoce TABLE 1. (Continued) o~
63 2019 Cohort 583 Kidney 48 3-'06-"\07!!36 End-of- ) CMV&vamswmvllmevin
i s iyt i Type of No.  Transplant % D+/,
o MR mmunoknow 69 2023 Cohort  Platform Reference  Year study  patients  type R- Groups Timing of assay Outcome
73 2019 Cohort 63 Liver 3-mo fixed Pretransplant TTV load was significantly
prophylaxis f and 1-,3-,9-,  higher during CMV infec-
54 2022 Cohort D+/R— and 12-mo tions, P=0.009
posttransplant
74 2018 Cohort 169 Kidney 3-mo fixed Pretransplant Patients without CMV IgG
every 3-mo before transplantation and
™ 70 2018 Cohort posttransplant ~ positive CMV viremia after
fransplant had TTV load
NK and CD8* 75 2021 Cohort 31 Kidney 3-and12-mo  Memory c cells and NK-like
T-cell after CD28— CD8+ T cells were
function fransplant associated with control of
71 2021 Cohort viremia
posttransplant
72 2021  Cohort 297 Lung 0 3-md 3-,4-,and 5-mo TTV load at end-of-prophylaxis
propMylaxis postiransplant ~ in CMV D+/R+ was not

associated with subsequent



CMV-CMI Ol¢

Ozellik

« CMV antijeni olan fosfoprote
efektor immin yanitlarini olg

Kullanilan Yontemler: Ornek Tipi

« Akis sitometrisi ile hiicre igi
Hedef
« Interferon (IFN)-y salinim tfz«{=1E5

Ticari Olarak Mevcut Testler

Hassasiyet
* QuantiFERON®-CMV: (QTF-CM
« T-SPOT®: CMVOxford Immuno

» T-Track®: CMVMikrogen, NeurifAZIETIE!

QuantiFERON-
CMV

ELISA (Sv1 fazda
IFN-y olcumu)

Tam Kan (Ozel
tuplere alinir)

Sadece CD8+ T
hucreleri

Orta (HLA
kisitliligi olabilir)

Kolay, otomatize
edilebilir.

T-SPOT.CMV

(ELISPOT Tabanh)

ELISPOT (Genel/In-

house)

ELISPOT (Hucre
bazinda IFN-y
sayimi)

izole PBMC
(Lokositler
aynstinlir)

Hem CD4+ hem
CD8+ T hucreleri

Yiiksek (Tek bir
hucreyi bile
sayabilir)

Daha zahmetli,
manuel emek ister.

ELISPOT

Izole PBMC

Genelde hem CD4
hem CD8

Yuksek

Arastirma odakli,
standart disi.




Table 4. Prospective Observational Studies With Over 100 Participants Investigating the Predictive Value of Commercial Cytomegalovirus Cell-mediated Immunity (CMV-CMI) Assays in Selid Organ and
Allogeneic Hematopoietic Cell Transplant Recipients

Assessment Timepoint Assay

Antigen Stimulation and

Threshold For CMV-CMI*®

Primary CMV Endpoint

Population

PPVC

NPV

Reference

End of prophylaxis T.SPOT.CMWY IE-1 and pp65 > 20 spots®  esCMVi by 12 months post-transplant R + kidney recipients 10% 98.7% Kurnar et al*?
T.SPOT.CMV IE-1 and pp65 > 20 spots®  csCMVi by 12 months post-transplant D + R— kidney recipients 23.6% 87% Kumar etal®
QuantiFERON-CMV  IFN-y = 0.2 IU/mL CMV infection by 12 months post-transplant R + kidney recipients, 45.8% 63.9% Fernandez Ruiz et al™
received ATG
QuantiFERON-CMV  IFN-y > 0.1 IU/mL CMV disease by 12 months post-transplant D + R— SOT recipients 23.8% 93.3% Manuel et al*!
QuantiFERON-CMV  IFN-y > 0.2 IU/mL CMV disease by 12 months post-transplant D + R— kidney recipients 17.5% 87.5% Limaye et al*®
m[werﬂweeks} TSPOT.CMV . csCMVi by 8 months post-transplant R+ allogeneic HCT Chernaly et al
Cutoff 1: IE-1 > 100 spots Cutoff 1: 36.2% Cutoff 1: 94%
Cutoff 2: 1E-1 or ppEE > Cutoff 2: 36.6% Cutoff 2: 96%
100 spots
Pre-transplant, week 2,and T. SPOT.CMV Positive or no change in csCMVi by 6 months post-transplant R + allogeneic HCT Pre-Txto Wk 2  Pre-Tx to Wk 2 Ariza-Heredia®”
week 4 (change in pp65 or IE-1 spots
response) between time points:
A Pre-Tx and Wk 2 |E-1: 42% IE-1: 84%
B. Pre-Tx and Wk 4 ppB5: 41 % pp656: 87%
Pre-Txto Wk 4 Pre-Tx to Wk 4
IE-1: 40% IE-1: 84%
pp65: 37% ppE5: 83%
Onset of DNAemia' QuantiFERON-CMV  [FN-y = 0.2 IU/mL Failure to spontanecusly clear DNAsmia AIlSOT (9B% R+) B5.5% 92.3% Lisboa et al*®
T.SPOT.CMV pp65 > 100 spots and/or Progression to csCMVi within 60 days R + allogeneic HCT 83% 90% El Haddad et al*®
|E-1 > 50 spots/
End of treatment T-Track® CMV See comment' Recurrent CMV infection D-R + allogeneic HCT 74.3% 75.0% Wagner-Drouet®




Farkli PCR yontemlerinin sonuglar:
farkh olabilir...

* Baslangig voliimi farkl
* Ekstraksiyon yontemi farkl
* Primer prob farkl

* PCR kosullari farkl

» Tam kan/plazma: Segilen 6rnek farkl



* CMV viral yukd tam kan > plazma

* Tek tip 6rnek ile galisiimali ve takip edilmeli

CMV inclusions in endothelial cells



CMV hastaligindan korunma

Kan ve Kan Uriinleri Hazirhg::

> Eger alict CMV-negatif (R-) kan transfiizyonu gerekiyorsa:

» CMV -seronegatif kan lrdnleri veyaq, ‘

Lékoreduksiyon (Iokositleri filtre edilmis) uygulanmis kan urinleri kullaniimalidir. Bu, pn;imer ir’\f'eksiyo‘nu

engeller.

(3, 4. nesil filtrelerle 1000'de 1'e disiirdliir)

1. The Fourth International Consensus Guidelines (2025/2026 Giincellemesi)

2. American Society of Transplantation (AST) Kilavuzu

3. AABB (Association for te Advancement of Blood & Biotherapies) Standartlari
4. KDIGO 2026 giincellemesi



CMV hastaligindan korunma

* Preemptif???

* Profilaksi???

«Post -profilaksi Geg
Baslangigli CMV Hastalig»

Profilaksi bitisini takiben 3-

6. aylarda gelisir
D+/R-

Hibrit
Yaklasim




Early post-transplant Late t-transplant -
Dyu?ho PET O(Agl —) @ After discoguq:uation of%ET orAp ===l Key Points

L
PET iii e ® ® B 68 "{i@ i 20 cme-sor—‘\

= R G v PET is only recommended as a

B ® prevention strateqgy for Kdney
o5 ’; @ and liver redpients; AP is a
nE ~ ® ® reconmended strategies for all
, o @n
2l ® 8 68 8 B Y i SLC s
o ~E v Antiviral coststoxidties are
if Laboratory costs Coordination effort ~ Antiviral costs and CMV disease risk: similar between PET and AP
23 qi toxicities Similar for PET ~ ek
! Higherfor PET Higher for PET Higher withAP during the intervention period
OS2 and AP
— AP is associated with a higher risk of v PET reduces risks of late CMV
Since the majority of CMV D+R- SOTr require treatment for CMV DNAemia during PET, total late-onset CMV disease that may lead dsease and associated
antiviral exposure may be similar in PET and AP, with more days on antivirals with AP, but a o higherlaboratory costs, coordination treatment costs and
\ higher dose ofantivirals during treatment periods with PET. and antiviral coststoxicities. coordination. /
1 CMV R+ SOT
® o B j: )
( PET ii ; ; 88 ¥ - 8 v Lower morbidity/mortality from
CMV in R+ SOTrva D+R-SOTr.
- & 4 o8 ® ;
o @ ’ |5 B v PET is a recommended strategy for
» AP i £ 8 8 8 8 = o R+ kidney, liver, lung, heart, and
+ pancreas recipients; AP is
°>: Laboratory costs Coordination effort Antiviral costs and CMV disease risk: Low recommended for all R+ SOTr.
i i <5%) with both PET and
s Higher for PET Higher for PET toxicities Higher for AP ( ) 7 PET aloves {65 e duce d antiviral
O AP exposwre and associated costs and
Compared to PET in D+R-SOTT, PET in R+ requires Many R+ patients undergoing PET toxictties
less frequent CMV surveillance and fewer patients do notdevelop CMVDNAsmia
develop CMV DNAsmia requiring treatment, leading to requinng reatment, so antiviral costs > 2
lower lgboratory costs angqcoordgination efblrt than gET and toxicities are lower with PET ¥ I?l::asle ;'aeswth PET andAP are
in D+R- SOTr. compared to AP, Smiarly 1ow.

Figure 2. Advantages and disadvantages of antiviral prophylaxis and preemptive therapy in CMV D + R— and CMV R + solid organ transplant recipients. Abbreviations: AP,
antiviral prophylaxis; CMV, cytomegalovirus; PET, preemptive therapy; SOT, solid organ transplant; SOTr, solid organ transplant recipients. “Represents the concept of PET in
D + R— SOTr, although robust head-to-head clinical trial evidence comparing PET and AP exists only for D + R— liver transplant recipients. Liver and kidney transplant re-
cipients are the only groups of SOTr for whom PET is a guideline recommended strategy.




Climical efficacy Yes (based on large randomized controlled clﬁml@ Yes [based on fewer and smaller trisls), including D+
R= kidney and liver recipients

Emeufq:plicaﬁ(Emthumm:imtu > More difficult to coordinate

Viral load thresholds not defined; each program should
develop viral load thresholds for various clinical

imd
Mﬂmﬂﬂm ChY DH/R- tranzplant recipients (post- d;mn; >

disease i delayed-onset CMV dizeass)
Cost @ﬁugmm > Huwmmm)
Tosacity Greater drug toxicity [myelosuppression) r drug tosacity with shorter courses ufﬁﬂ"b

Indirect effects (graft  Positive impact (meta-analyses and limited comparative Very limited data
loss, mortality, and trials)
opportunistic
infections)

Crrug resistance Yes Yes

Risks and benefits may help guide the choice for CMY prevention after solid organ transplantation.




antiviral bz
Crugs: valganciclovir (preferred), intravenouws ganciclowvir, or

walacyclowvir

Preemptive therapy (if logistic support is available)

Weekly ChV QMAT (or ppd3 antigenermia) for 12 wik after kidney
transplantation, and if a positive CMV threshold is reached, treat with
[ah walganciclowir $00 mg#p_u_ BIC (preferred), ar [b) IV ganciclovir

3 migdkg IV every 12 hountil negative test

antiviral bl

Crugs: valganciclowir (preferred), intravenows ganciclowir, or

Wald CI0 -l

Curation: 3 mo

Preemptive therapy (if logistic support is available)

Weekly CWMV QMAT (or ppd5 antigenernia) for 12 wik afoer kidney
tramsplantation, and if a positive CWMV threshold is reached, treat with
[al walganciclowvir 'i'ﬂ]mg" po BID (preferred), or (b 1V ganciclovir

3 migfkg IV every 12 huntil negative test




samiptive therapy is an option (if logistic support is available)
Weakly CMY OQMAT (or ppd5 antigenemia) for 12 wi after pancreas
alone or kidney-pancreas transplantation, and if 3 positive CMY
threshold is reached, treat withi (a) valgaﬁduir?ﬂ]mghpuﬂl[)
[prefermred], or (b} IV ganciclowir 5 mglkg IV every 12 h until negative

Preemptive therapy (if logistic support i= availablel

Weekly CWY OMAT (or ppd3 antigenemia) for 12 wihk after pancreas
alone or kidney-pancreas transplantation, and if 3 positive CWMY
threshold is reached, treat with (a) -nl'ﬂlg:u-l::i|:||::|I|.|IirEi'lililm,fI po BID
[preferred], or (b 'V ganciclovir 3 mg/kg IV every 12 h until negative
test




ir {note FDA caution®] or intravenous ganciclowir

JEtherapy (if logistic support is available)
MMQMT:mppﬁﬁmfmﬂwkiﬂurw
transplantation, and if a3 positive CMW threshold is reached, treat with
[a) walganciclowir Pl]]mf po BID (preferred), or [b] 1Y ganciclowvir
5 mgkeg IV every 12 h until negative test

ir jnote FDA caution”) or intravenous ganciclovir

Preemptive therapy (if logistic support is available)

Weeakly CMV QMAT (or ppd3 antigenemia) for 12 wik after liver
transplantation, and if a positive CMV thresheld is reached. treat with
[a) walganciclowir Pl]]mf po BID (preferred), or [b] 1Y ganciclowvir

5 mgfkg IV every 12 huntil negative test




Antiviral prophylaxis is prefermed.
Crrugs: valganciclovir (preferred), or intravenous ganciclovir. Zome
Cruration: 3-G mo

Presmptive therapy is am option (if logistic support is available], but not
prefermed.

Weakly CMW QMAT jor ppd3 antigenemia) for 12 wik after heart
transplantation, and if a3 positive ChVY threshold iz reached, treat with
EY] valgat:dwr?ﬂﬂmg” po BID [preferred], or (bl IV ganciclovir
3 mg kg IV every 12 h unitil negative test

mlgﬁwhaiudnm[pmhrm:ﬂ or intravenous ganciclovir. Some

Weekly CMV QMNAT (or pps5 antigenemia) for 12 wk after heart
transplantation, and if a positive CMV threshold is reached. treat with
(a) valgandiclovir 00 mg®po BID (preferred), or (b} IV ganciclovir
5 mgkg IV every 12 h until negative test

Strong, high [3-month prophnylasis)

Strong, moderate [(S-rmomth
prophiylaxis)

Weak, low (imimune globuling

Weak, low

Strong, moderate
Weak, low (imimune globulin)

Strong, moderate




Lung, D+/R- Antiviral prophylaxis strong, high (12-month prophnyaxis)

heart-lung Drrugs: walganciclovir or intravenous ganciclovir Strong, Tow
Dration: at least 6-12 mio. Weak, low (=12 mo prophylais)
Some centers prolong prophylaxis beyond 12 mo. Wealk, low (immune globuling
Some centers add CMY immune globulin.
R+ Antiviral prophylaxis Strong, moderate
Crrugs: valganciclovir or intravenous ganciclovir
Dwration: §-12 ma.
Intestinal D+/R-, R+ Antiviral prophiylaxis Strong, low
Drrugs: val iclovir or § nous ganciclovir
Dwration: 3 ma for CMV R+; & mo for D+/R-.
Compaosite D+/R-, R+ Antiviral prophylaxis Strong, kow
tiszue D icloviror
allograft Dwration: 3 mo for CMY R+, & mo for D+/R-.

Profilaksi verilecekse 10. giinde baslanmali




Post-profilaksi Geg Baslangigh CMV Hastalig:

Korunma:
* Yakin takip
« Semptomlar olusmaya basladiginda erken tedavi
« Dustk bir QNAT esik degeri
* Post profilaksi preemtif tedavi igin takip

+ 3 ay siireyle haftada 31 QNAT ya da PP65 (???
ay sireyle haftada 1 Q yiesele ( Akciger Tx sonrasi 12 ay

hatta 6mir boyu
profilaksi



0.4+

P=.048, competing risk regression

=
L
1

=
[
1

Antiviral prophylaxis

Cumulative incidence of
cytomegalovirus disease

o
—
i

0 -
0
No. at risk
Preemptive therapy 100 94
Antiviral prophylaxis 105 101

Figure 4. Cumulative incidence of CMV disease in CMV seronegative liver transplant recipients with CMV seropositive donors randomized to 3 months of preemptive
therapy or prophylaxis. Adapted from Singh N, Winston DJ, Razonable RR, et al. JAMA 2020; 323:1378-87. doi:10.1001/jama.2020.3138. Abbreviation: CMV,
cytomegalovirus.




Preemptif Tedavi

* Yol gosterecek ESIK deger???
* Bolgeye ozel
 Teste ozel
* Kullanilan imminsipresife ozel

***Esik degerler lokal olarak belirlenmeli



Kime preemtif tedavi:

« R+ bobrek, karaciger

. Sadece erken doneminde degil ayrica
alicilarinda yapilabilir I

Rejeksiyon Tedavisi sirasinda

ve sonrasinda

. D+/R- QNAT babré
ayni gin sonug ve hast
preemptif tedavi kuillanilabilir

« D+/R- ye da D+/R+ Akciger ve
tedavi onerilmez

CMI/ IGRA testleri bize yol gostermez mi???




Nakil Sonrasi Takipte Hangisi, Nerede Kullanilir? (IGRA +PCR)

1.Profilaksi Sonu:

» Antiviral ilag kesilmeden hemen once test yapilir.
> Eger test pozitif ise (bagisiklik olusmus), ilaci kesmek glivenlidir.

> Eger negatif ise, ilag kesildikten sonra virisiin geri gelme (rebound) riski gok yiiksektir.

2 .Risk Stratifikasyonu:

> Ozellikle D+/R- (Donér pozitif, Alici negatif) gibi yiiksek riskli hastalarda, bagigiklik gelisip
gelismedigini izlemek igin kullanilir.

3.Tedavi Siiresi Belirleme:
> Aktif CMV enfeksiyonu tedavisinde, sadece PCR'in negatiflesmesi yetmeyebilir.

> IGRA testi pozitiflesene kadar tedaviye devam etmek, niiksleri (tekrarlari) nlemede daha

basarili sonu¢lar vermektedir.



Preemptif Tedavide baslama zamani

‘Ne zaman?

‘Neye gore baslayalim?



INVITED ARTICLE MEDICAL MICROBIOLOGY

L. Barth Reller and Melvin P. Weinstein, Section Editors

Interpreting Quantitative Cytomegalovirus DNA
Testing: Understanding the Laboratory
Perspective

Colleen S. Kraft,'2 Wendy S. Armstrong,2 and Angela M. Caliendo'?
Department of Pathology and Laboratory Medicine, and 2Division of Infectious Diseases, Emory University School of Medicine, Atlanta, Georgia

[12]. Therefore, when detecting CMV viral load values of
<<1000 copies/mL, changes of <<5-fold (0.7 log,y) will rarely
reflect clinically important changes in viral replication. For
values >1000 copies/mL, 3-fold (0.5 log;¢) changes in viral

American Journal of Tr lantati ; 9: 258-, © 2009 The Auth . . . .
mencan Journal of Iransplantation 2009; 9: 268-268 Journal compilafiaﬂ@ZOO?ﬂleAmzrimngocfgt ]_U'ad ma}' be Slgnlﬁcant, alﬂ‘lDugh thlS ma}' dlffer amDIlg

Wiley Periodicals Inc.
Transplantation and the American Society of Transplant Surge
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Viral yiikteki artis izlenmeli
<1000 kopya/mL =—> 5 kat artis
>1000 kopya/mL —> 3 kat artig shemli

* Tedavi baglanilan giine ait viral yik diizeyi bilinmeli, saptama
siniri Ustindeyse dilusyonla gergek deger belirlenmeli.

* Virusun plazmada yarilanma omri 3-8 giin.

Kraft CS, et al. Clin Infect Dis 2012



Preemptif Tedavi:

* Predefined viral yiki QNAT ya da PP65 bir kez gegerse
2x900 valgansiklovir PO

5mg/kg gansiklovir IV

»slreye viral yike gore karar verilir

> 2 kez bakilan haftalik QNAT negatif ise
ya da

> Sensitif QNAT 1 kez negatif ise tedavi kesilebilir

» Toplamda en az 12 hafta izlem...



« Subklinik diizeylerde CMV replikasyonuna izin verilmeli mi?

* Preemptif tedavi alanlarda HSV-1 ve HSV-2 IgG (+)

hastalara
* Asiklovir
 Valasiklovir
« Famsiklovir
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Table 1.

Commonly Used Antivirals for the Prevention and Treatment of Cytomegalovirus Infection and Disease in Adult Solid Organ and Allogeneic

Drug (Route)

_@I] Hematopoietic Cell Transplant Recipients

US FDA Approved Indication(s)

Other Applications and Common Uses

Maijor Toxicities and Limitations

Ganciclovir
()=

Valganciclovir
(PO

Foscarnet (IV)?

Prevention: SOT and HCT (5 mg/ka/day)

Treatment: CMV retinitis in SOT and HCT
(5 mg/kg twice daily)

Prevention: kidney, kidney-pancreas, and

heart transplant (300 mg/day)
Treatment: None

Prevention: None

Treatment: None

Only approved for treatment of CMV
retinitis in HIV/AIDS and for acyclovir
resistant mucocutaneous HSV)

Prevention: See FDA approved indications

Treatment: CMV infection and non-retinitis
disease in SOT and HCT (5 mg/kg twice
daily)'—=

Prevention: Lung, liver, and small bowel
transplant (900 mg/day)’=

Treatment: First-line treatment of CMV
infection and mild to moderate CMV
disease in HCT and SOT (900 mg twice
daily)®*

Prevention: Maintenance or secondary
prophylaxis in HCT (90 mg/kg daily)**

Treatment: Second-line treatment for CMV
infection in SOT". First or second line for
treatment of CMV infection and disease in
HCT (90 mg/kg twice daily)

Myelosuppression (primarily leukopenia/
neutropenia).

Requires dose adjustment for renal dysfunction.

Myelosuppression (primarily leukopenia/
nautropenial.
Requires dose adjustment for renal dysfunction.

Nephrotoxicity, electrolyte wasting,
gastrointestinal toxicity, mucosal ulceration,
frequent lab monitoring.

Difficult to administer in outpatient settings.

etermovir
(PO, IV)°

Prevention: R + HCTr through day +100
and through day +200 in those at high-risk
for late CMV infection/disease (480 mg
daily)®

Prevention: D + R— non-kidney SOT, R +
SOT with leukopenia

Peripheral edema, headache. Not active against
HSV or VZV.

D + R- kidney recipients (480 mg daily)

Treatment: None

Treatment: When other antivirals are
contraindicated (480mg-960 mg daily); in
conjunction with other antivirals for R/R
CMV disease™®

3 trial in pediatric HCT is currently underway
(NCTOS5711667).

Interactions with transplant medications through

inhibition of CYP3A4 and induction of

CYP2C19/2C9. Hepatic uptake is mediated by

OATP1B1/B3, which is inhibited by

cyclosporine.

Maribavir (PO)

Prevention: None

refractory to standard antivirals (with or
without genotypic resistance) in SOT and
HCT {400 mg twice daily)

Prevention: None

non-refractory/resistant CMV infection
andfor disease with intolerance to other
agents (400 mg twice daily)”

Dysgeusia. Increases tacrolimus exposure. Mot
active against HSV or VZV. Does not cross
blood-brain or blood-eye barrier. Not available
in intravenous form.

ganciclovir to its active metabolite and should
not be used concomitantly with (val)
ganciclovir.

Frequent treatment-ernergent resistance.
Limited clinical trial experience with CMV loads
>10,000 IU/mL.

All citatione refar 40 rafarances in Sunolementay haterial=s 2
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Comments on use and toxicity

Easze of administration

Leukopenia is major toxicity

Intrawvenous access and its associated
complications

Leukopenia is major toxicity

For kidney transplant recipients only

MOT recommended for heart, liver,
pancreas, lung, imtestinal, and
composite tizsue transplant recipients

High pill burden

Meurotosicity

MCT recommended for treatment of

ChV diseasze or asymptomatic

Highly nephrotosic

May be used for ULFF-mutant
ganciclovir-resistant ChV infection
or diseasze

NOT recommended for preemptive

therapy




Antiviraller:

» TIk secenek:
* Gansiklovir
* Valgansiklovir

e Alternatif:

» Foscarnet
« Cidofovir

e SOT'ta off-label:

 Letermovir

« Maribavir
« Salvage
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Figure 5. Probability of neutropenia or leukopenia (A) and endpoint committee-adjudicated CMV disease (B) in CMV seronegative kidney transplant recipients with CMV
seropositive donors randomized to valganciclovir or letermovir as CMV prophylaxis. Adapted from Limaye AP, Budde K, Humar A, et al. JAMA 2023. doi:10.1001/
jama.2023.9106. Abbreviation: CMV, cytomegalovirus.




Tedavi

» Takip:

« Haftada bir QNAT IS THERE

« Ayni tetkik RESISTANCE?

* Ayni 6rnek materyal =

***yan etki igcin haftada bir tam kan sayimi Y 0Q ‘ R
* Sure: e

* Klinik diizelme RESIDENT ©\./CMV peoG

REGISTANCE

* QNAT ya da pp65 Ag ile negatif (2 kez)



Direncg

» Tedavinin 2. haftasinda > 1 log disis olmadiysa ???
»Muhtemel direnc

* 2. haftada > 1 log artis: Direng

» Immiinsiipresan fazlahgs

« Subterapotik ilag dizeyi Yam'rsuuz
* Mini-dosing [~ Hastaligin
* Gansiklovir direnci Sebepler'i

* Akciger transplantasyonu



Direngli vaka yonetimi

- Immiinsiipresyonun dozunu azalt

* Direng (genotipik) ¢alis Genotipik direng:
UL-97 —>gansiklovir

» Sirolimus igeren bir rejim ile degistirilebilir UL-54 _5 gansiklovir,

» Ampirik olarak Gansiklovir 10mg/kg foskarnet, cidofovir

direnci
Foskarnet

* CMV spesifik IgG ya da IVIG
* Gerekirse ilag degisimi Letermovir

Maribavir



Table 2. Investigational Vaccines and Monoclonal Antibodies for the Prevention of Cytomeqgalovirus Infection and Disease in Completed or Ongoing

Clinical Trials
Trigls im Solid Organ Transplant Trials in Hematopoietic Call Transplant
Epitopels) Population Status Population Status
ppE5, gB  Adult kidney transplant Phase 2 completed® . Adult recipients Phase 3
recipients completad ™
ppREE, IE-1, Adult liver transplant  Ongoing Adult recipients Phasa 2
|E-2 candidates [NCTOBOTSTA45) completed™
Adult donors Phase 2 ongoing
[NCTO3560752)
Pediatric recipiants Phasa 2 ongoing
(NCTO3354728)
Replication deficient Adult kidney transplant ... None A
wviral vector {LCMW) candidates
Recombinant protain, Adult kidney and liver
MF-89 adjuvanted transplant
candidates
Towne Attenuated, replication Whole Adult kidney transplant Completad™ ... None A
competant ChV virus candidates
ALVAC-ppEE Beplication competent ppEb Mone YA Adult donors Phase 1
viral vactar completad ™,
[canarypaox) Phasa 2 completad
(NCTOD353977)
Pepvax Chimeric peptide® ppEs Mona MIA ... Adult recipients Phasa 2 .
I mAMA-1647 mRNA gB, PC Mone /A ... Adult recipients Phase 2 ongoing
(NCTO5683457) I
Monoclonal MSL-109 Monoclonal antibody  gH MNona /A ... Adult HCT candidates Completed'®
antibodies 5148 Two monocional gB, PC  None MIA ... Adult HCT recipients ~ Phase 2
antibodies completed'”
RGTBE7 Twso monockonal PC Adult kidnay transplant Phase 2 ... Nona A
antibodies recipients completad'®

Fiztasovimab Monoclonal antiobody B Adult kidney transplant Phase 2 enrolimant ... None A
recipients completed’®

Al citations refer to referances in Supplementary Materials 2.
Abbreniations: gB, glycoprotein B; gH, ghycoprotein H; 1E-1, immediate early- 1; IE-2, immediate early-Z; LCMV, lymiphochoriomeningitis vines; MVA, modified veccina Ankara; N/, not

applicable; PC. pentameric complex; pp6b, phosphoprotein 65.
*Pepvax is human leukocyte antigen (HLA-A*0201 restricted and PFAI2512678 adjuvantad.
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Gaziantep Universitesi Tip Fakiiltesi Hastanesinde Bobrek Nakli
Yapilan Hastalarda CMYV Enfeksiyonunun S Yilhik Retrospektif

Degerlendirilmesi

Ocak 2019- Aralik 2024 tarihleri arasinda

Uz
Dr. Dura
Tez Damismani: Dg

Gaziantep Universitesi, Enfeksiyon JEEUSSIELGREIE YR ENE L]k

CMV enfeksiyonun sikligi, risk faktorleri, niks, greft kaybi

Gaziantep Universitesi Tip Fakiiltesi Organ Nakli

Hastanesinde

ve mortalite Uzerine etkisi degerlendirilmek amaclandi.



 Calismamizda bobrek nakli alicilari, CMV PCR negatif ve CMV PCR
pozitif olmak lzere iki gruba ayrildi.

* Nakilden sonra takipler boyunca bir kere CMV PCR 80 copy/ml
ve {izeri olan hastalar CMV PCR pozitif grup olarak kabul edildi.

» Calismamizda 236 (7% 47,68) CMV PCR negatif,(259 (% 52,32)
CMV PCR pozitif hasta mevcuttu.




CMV Enfeksiyonu Demografik Verilerin Iligkisi

* Donor yasinin biiylik olmast CMV pozitifligi acisindan istatistiksel olarak
anlaml1 bulundu

T R
T s s

Alic1 Yasi 43,60+13.37 42,68+13.86 0,463



CMV Enfeksiyonu Yas Farki Iligkisi

CMV pozitiflesmesi agisindan donor ile alici

arasindaki yas farkini degerlendirmek igin yapilan

ROC analizinde;
» Yas farkinin 15'ten fazla olmasi anlamli bulundu.
> Testin spesifitesi % 83,05, sensivitesi % 37,45

DCTIHIDIUVILy

100 _
80:
60:
40:

20

Yas Farki

AUC =0,614
P < 0,001

40 60

100-Specificity

80

100



Bulgular: CMV Enfeksiyonu Ek Hastalik Iliskisi

HT ve hiperlipidemi bulunan hastalarda CMYV pozitif 1le negatif grup
arasinda 1statistiksel olarak anlamli fark vardi

CMV PCR Negatif CMV PCR Pozitif -

143 (60,59) 156 (60,23)

Var 93 (39,41) 103 (39,77) e
Yok 17 (7,2) 5 (1,93)
HT Var 219 (92,8) 254 (98,07) S
N Yok 187 (79,24) 182 (70,27)
HlPerllplde 0,022*
mi Var 49 (20,76) 77 (29,73)
KOAH Yok 223 (94,49) 235 (90,73) 0112
Var 13 (5,51) 24 (9,27) ‘
Yok 235 (99,58 254 (98,07
Malignite - (99,8) (%8,07) 0,126

Var 1 (0,42) 5(1,93)



CMV Enfeksiyonu Diyaliz ve Plazmaferez
Tliskisi

Hastanin nakil oncesi diyaliz ve plazmaferez durumu ile CMV pozitif ve
negatif grup arasinda anlamhi fark bulunmada.

CMV PCR CMV PCR
Negatif Pozitif

Preemptif 80 (33,9) (37,07)
Nakil Oncesi

el HD 146 (61,86) 143 (55,21) 0,153
Diyaliz
PD 10 (4,24) 20 (7,72)
Nakil Oncesi Yok 196 (83,05) 205 (79,15)

Plazmaferez Var 40 (16,95) 54 (20,85) 0,269



Bulgular: : .
CMV Enfeksiyonu Indiiksiyon Tedavi Iligkisi

Indiiksiyon tedavisi olarak ATG+Prednisolon kullanim1 ile CMV pozitif ve
negatif grup arasindaki fark istatistiksel olarak anlamli bulundu.

CMV PCR CMV PCR
Negatif Pozitif

Indiiksiyon tedavisi olarak ATG kullanan hastalarda ATG tedavi dozu
ortalamasi, CMV pozitif grupta 1008,61+488,40 mg, CMV negatif grupta
830,06+£453,15 mg 1di. ATG tedavi dozu CMYV pozitif grupta istatiksel agidan

anlamh olarak daha yuksekti.

Basiliksimab+AT G+
Prednisolon

Prednisolon 2 (0,86) 0 (0)

27 (11,59) 37 (14,34) ) o440



CMV Enfeksiyonu ATG Dozu Iliskisi

ATG

ATG dozunun CMV PCR pozitiflesmesi ile oo}
iliskisi ag¢isindan yapilan ROC analizinde; ol
» ATG dozunun 700 mg’dan biiyiik of

olmas1 CMV pozitiflesmesi i¢in

40}

1statiksel olarak anlamh bulundu.

» Testin sensivitesi % 70,24,

20

AUC =0,613
P <0,001

PRI TSR N ST NS SRS NS !
0 20 40 60 80 100

spesifitesi % 50,32 100-Speccy




CMV Enfeksiyonu Greft Kaybi ve Mortalite
Tliskisi

Greft kayb1 ve mortalite 1lle CMV pozitif ve negatif grup arasinda istatiksel
olarak anlamli1 fark bulunmadi.

CMV PCR Negatif CMV PCR Pozitif

Yok 196 (83,05) 197 (76,06)

Greft Kayb1 0,055
Var 40 (16,95) 62 (23,94)
Eksitus 21 (8,9) 26 (10,04)

Sonlanim 0,666
Yasiyor 215 (91,1) 233 (89,96)



Tartisma

Long-term impact of CMV infection on allografts and
on patient survival in renal transplant patients with
protocol biopsies

« CMV enfeksiyonu greft kaybi ve
mortaliteye neden olmaktadir.

« Erdbriigger ve ark.'larinin 2015'de

?r'tf‘g:"si' Calismamizin literatiirden farkli olmasinin sebebi;

el » CMV proflaksinin ardindan hibrid yaklasim ile CMV
Al enfeksiyonu yakin takip edildiginden daha az greft

>$2A( kayb1 ve mortaliteye neden oldugu dusunulmektedir.

bulunmustur.

« Calismamizda ise CMV enfeksiyonu
ile greft kaybi ve mortalite
arasinda anlamli iliski bulunmad:.

1 N 9 - - f—— p) : 8 2 o~ 2
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Turkiyede

* QNAT...

« Quantiferon sinirl

* Genotipik direng (UL 54; UL97)
* Fenotipik direng???

* Biyopsi (zor)

 Sekonder profilaksi??? (SUT)
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