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BK virtisii/f Genom Ozellikleri

45 nm capl ve zarfsiz H
Genom: Cembersel, ¢ift sarmalli, 5300bp, DNA y

6 farkli genotip1 bulunmaktadir

Xl
* Genotip 1: %80 (Tim diinyada) H_ < .,-
« Genotip 4: %15 (Avrupa ve Asya) L -
Kapsid proteinleri: vpl, vp2, vp3 . z

<

65° C'ye kadar 1s1ya dayaniklidir ve replikasyon

dongiisii yaklasik 34 saattir.
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Antiviral Res. 2022 Dec;208:105456



BK virusu/ Nefropati

Polyoma virus
ailesinden olup
cift sarmalli DNA

virusudur

Immunsupresif
hastalarda klinik
hastaliga neden
olur

Insanlarda
seroprevalansi
yuksek

Greft yetmezligi... Greft kaybi: %16-%50

%60’e kadar varabilir

J J

Genes 2022, 13, 1290

Transplantation. 2009;87(5):621-630

J Am Soc Nephrol. 2002;13(8):2145-2151
Am J Transplant. 2017;17(8):2065-2077



BKVN riski fazla olanlar BKVN riski az olanlar

Yogun immiinsiipresiyon HLA-B51 (Immiinojenik sitotoksik CD-8 lenfositleri
fazla).....5 kat risk azaltir

Yasli alici, COCUK alic1 Polikistik bobrek hastaligi
Diyabetes Mellitus M-TORI kullanan
Spesifik HLA-C allelleri Baziliximab kullanan
Dondr+/alict - serostatus Leflonumid kullanan
ABO uyumsuz transplantasyon IVIG kullanan

HLA miss-Match
Gecikmis greft fonksiyonu
Akut rejeksiyon atagi
Iskemi siiresi

JJ stent takilmasi

BKVN tanili 2.Tx



Virtiri/Viremi/Allograft Nefropati

Viremi

Posttx ilk bir yilda %25-30
Asemptomatik

Viremiye ilerlemesi igin gok
yuksek viral yuk gerekir
Yaslilar, gebeler ve
immunsuprese hastalarda
gorular

idrarda Decoy hiicresi goruliir

Ik 6 ayda %10-30 daha sonra %5-10

Aseptomatik hematiiri

Hemorajik sistit

US ve hidronefroz
Aciklanamayan greft disfonskyon
Interstisiyel nefrit

Viral yiikii ne kadar fazla ise o kadar

dokuda SV40 pozitif olur

Allograft
Nefropati

* %1-10, ¢oguilk bir yilda

* PostTx 2-6 ayda en yiiksek
insidans

« Asemptometik viriiri, veremi
ve/veya kreatinni yiiksekligi

* Geg donemde ise daha ¢cok
coklu organ Tx hastalarda

gelisir.




Tarama asamasinda

BK Virusu

Y Onetimi

Tam1 asamasinda




Increasing viruria, viremia, serum
creatine and BKPyVAN

Posttransplant follow-up (months)

Yalnizca Vr miidahale endike degildir.

Vr +Vm hastalarinda, Preemptif miidahale, renal skar olusmadan once immiinosupresiflerin doz azaltimina gidilirse, vakalarin %85 ila

90'inda enfeksiyonun ¢oziilmesine ve greft fonksiyonunu korunur. Akut rejeksiyon riski diisiiktiir (%10 ila 15).
Zorunlu miidahale: Greft disfonksiyonu belirginlestiginde viral klirens olasiligini azaltir ve daha yiiksek erken greft kaybina neden olur

Etkisiz, ge¢c miidahale: BKVN'In ge¢ evresi klinik ve histolojik olarak diger nedenlere bagli ESRD benzer. Tiibiillerin ilerleyici obliterasyonu

ile VVr ve Vm'de ilerleyici azalma olur.
Y 2024 UpToDate




BK Enfeksiyonu/Tarama

KDIGO 2009 | I

 Greft disfonksiyonu olmaksizin posttx ilk 3-6 ayda aylik, daha sonra 12.aya kadar 3 ayda bir

« Beklenmeyen herhangi bir zamanda kreatinin artisi

» Akut rejeksiyon tedavi sonrasi tarama
AST-IDCOP (American Society of Transplantation Infectious Diseases Community of Practice )

« 1lk 9 ayda aylik daha sonra 2 yilda 3 ayda bir

UPTODATE 2024

 Posttx 1-6 aylarda aylik, daha sonra 2 yilda 3 ayda bir, Daha sonra 3.yil,4.y1l ve 5.y1l



Hangi Viremi Titresi?

>1000 kopya/ml viremi:

: Greft Bx mutlaka bir
anlaml (genellikle greft >10,000 kopya/ml: BKVN ile
disfonks yok) ve IS doz korele IS azaltimi olmall kor medulladan
azaltimi yapilmasi dnerilir alinmali
~ ™ ! )
2-4 haftada
Persistan viremi _ .
- bir takip
icin 3 hafta sonra \ /
testi tekrarla e N
Greft bx

2-4 haftada bir takip
< . yapilmall

Clin Transplant. 2019 Sep;33(9):e13528.




Published in final edited form as:

Am J Transplant. 2010 February ; 10(2): 407—415. doi:10.1111/5.1600-6143.2009.02952 .x.

BK-Virus and the Impact of Preemptive Inmunosuppression

Reduction: 5-year Results

200 hasta

Nakilden bir yil sonra, viriiri (idrarda >2000 kopya/mL) ve viremi

(plazmada >2000 kopya/mL) sirastyla; yiizde 35 ve 12'de kaydedilmis.

Viriiri degil ama viremi tespit edilmesi iizerine antimetabolit kesilmis;

viremi dort hafta icinde diizelmezse CNI dozu azaltilmus

Bu protokol, hastalarin yiizde 95'inde AR, greft disfonkiyonu veya

allogreft kaybi riskinde artis olmaksizin vireminin c¢oziilmesiyle

sonuclanmis.

Higbir hastada biyopsi ile kanitlanmis BKVN gelismemis.
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Figure 1.

Patient Survival at 5-years: Sustained viremia (73%) vs no sustained viremia (92%);
P=0.044




American Journal of Transplantation 2007, 7: 2727-2735
Blackwell Munksgaard

© 2007 The Authors

Journal compilation © 2007 The American Society of

Transplamtation and the American Society of Transplant Surgeons

doi: 10.1111/1.1600-6143.2007.01984.x

Prospective Monitoring of Polyomavirus BK
Replication and Impact of Pre-Emptive Intervention
in Pediatric Kidney Recipients

1, 3, 6, 9, 12, 18, 24,
36, ve 48. aylarda BK
PCR takip
Viremi gelisen
hastalarda o6nce CNI
daha sonra MMF doz
azaltimiyapilmis.

Tum hastalarda viral

yuk belirgin azalmis

AR kaydedilmemis.

Viruria: N=62, E=39
Viremia: N=862; E=13

Viruna: 64% (53-78)

Viremia: 22% (13-35)

R R R AR R R A R R Rl B A A R B K _R R A8

CUMULATIVE INCIDENCE (95% CI)

MONTHS AFTER TRANSPLANTATION

Number of pabents ot nsk
62 49 3E 21 11 0

Figure 1: Cumulative risk of developing polyomavirus BK
viruria and viremia in pediatric recipients of kidney transplan-
tation. N = total number of patients; E = events (number of pa-
tients developing viruria or viremia).

VNG AXE seido)

IFN-y Producing Cells/10%

Month post.Tx

Figure 3: Kinetics of viral load and BKV-specific cellular
immune response in two patients with sustained viremia
treated with immunosuppression reduction. Horizontal axis in




BK Nefropati- Tedavi

immiinsiipresif tedavi MMF/AZA yerine M-Tor’w
Leflunomid kombinasyona gecis

dozu azaltilmasi

IVIG tedavisi Cidofovir o

( nefrotoksik, proteinuri )

Deneysel tedaviler:

Retinoik asid 7?1 (Klinik  BKPyV-specific monoclonal antibodies
calisma yok) ((ClinicalTrials.gov identifier: NCT04294472))
e Virus-specific T cells (VSTs) ((ClinicalTrials.gov
identifier: NCT04605484))....Hemorajik sistit 12




Immiinosupresiyon azaltilmasi

CNI %25-50 azalt

2-4 hafta viral yuUk azalmaz ise

MMF/MPA %50 azalt

2-4 hafta viral yuUk azalmaz ise

MMF/MPA KES MMF/MPA %50 azalt

2 hafta viral yik azalmaz ise 2 hafta viral yUk azalmaz ise

CNI %25-50 azalt
Steroid<10mg/giin

Ve hedef TAC 4-6 ng/dl _
veya CYA 60-100 ng/ml < TAC’dan CYA’a gegis

% MMF’ten Leflunomide gecis
* MMF’ten m-TORI gegis

v" Protokolii uygularken haftalik serum kreatininde >%25 artis varsa AR agisindan degerlendirilmelidir.

v Viremi klirensi en erken 4 haftada ve en ge¢ 7-20 haftada TAM olarak gerceklesebilir

ICIin Transplant. 2019 Sep;33(9):e13528.- 2024 UpToDate




Antiviral Tedaviler

Leflunomide Cidofovir Kinolonlar?!




LEFLUNOMIDE

* Romatoid artrit ve psoriatrik artirit tedavisl i¢in

American
« BKVN de doz: 20-40 mg/giin ot e
DOI: 10.12659/AICR.927367
] ) L teanet. 00wy Use of Leflunomide as an Antiviral Agent with
e 4 haftada bir KCFT ve 2 haftada bir serum BKV PCR takibi i wins  Everolimus for BK Virus Nephropathy Patients
After Kidney Transplantation: A Case Series
Authors' Contribution: ~ ABCDEF  Tomotaka Yamazaki Department of Transplant Surgery, Atami Hospttal, Infemational Uniersity of
. g0t Hiroyuki Shirai AT R e

Hepatit, hemoliz, TMA, kemik iligi baskilanmasi ve

oe  Tamotsu Tojimbara

fungal pnémoni bildirilmis 4 hasta

3 hasta IS azaltildiktan sonra yanit alinamayinca
MMF kesilip Everolimus Tac..CsAile switch

3 ay, 20 mg/giin Leflunomide

4 hastada da ¢ok iyi yanit

3 yillik izlemde niiks yok

Clin Transplant. 2019 Sep;33(9):e13528




Leflunomide in the treatment of BK polyomavirus associated nephropathy in
Kidney transplanted patients - A systematic review

Reference Soudy design Evidence Participants Intervention Endpoints Main result Authors conclusion
study from 2 German centers, decreased thereafter to treatment of BKPyWV 109 days; 1 graft loss leflunomide and
biopsy proven BKPyW 20 mg daily nephropathy was reported prednisolone seems o
nephropathy reduce viral load and

stabilize renal graft
function without
increasing the risk of
rejection. Even low
serum concentrations of
leflunomide support viral
elimination and
prevention of graft

» Leflunomid serum diizeyleri ile viriis azalmasi arasinda bir korelasyon bulunmamustir.

» Hemolitik anemi ve TMA gibi leflunomide bagli yeni advers olaylar tanimlanmustir.

* Genel olarak, calismalarda yanlilik riski yiiksek olarak degerlendirilmis ve kanit Kalitesi diisiik olarak
derecelendirilmistir.

« BKVAN'da leflunomidin rolii belirsizligini korumaktadir, ancak daha ileri ¢calismalar makul goriinmektedir ve

farmakokinetik yonleri ele almalidir.

I ITIUFERALITY S Hd S THITURWEL Ty WWITILED X RILITICTY el 1 CUOTTO IO

40 mg/daily transplant patients with were mainly anaemia in that active screening,
BEKPyV nephropathy G cases and mild earlier diagnosis and
were treated with thombopenia, side effects  intervention remain the
leflunomide occurred on the whole in  corner stone of

17% of the patients treatment.

[24] Prospective SIGM: 2- 26 adult patients with 17 of included patients To describe the outcomes  Renal function Leflunomide inhibits
observational biopsy proven BKPyW were treated with of leflunomide treatment  stabilized or improved BKPYV replication
study nephropathy: 18 kidney leflunomide alone and 9@  of BEKPyV nephropathy in the most of the in vitro and closely

rransplanted, 7 in combination with patients with either monitored leflunomide
kidney-pancreas cidofowir leflunomide or therapy with specifically
rransplanted and 1 leflunomide plus targeted blood levels
patient cidofovir; the drug was appears to be a safe and
heart-kidney-pancreas well tolerared effective treatment for
rransplanted BEKPyW nephropathy

Transplant Rev (Orlando). 2020 Oct;34(4):100565



Randomized Controlled Trial

» Transplantation. 2010 Oct 27;90(8):891-7.

doi: 10.1097,/TP.0b01323181f2c94b.

Assessment of efficacy and safety of FK778 in

comparison with standard care in renal transplant

recipients with untreated BK nephropathy

Antonio Guasch ', Prabir Roy-Ch TABLE 2.
M Roy First; FK778 BK Nephropat

* Bir Faz Il randomize bir ¢alismada,
aktif bir
metabolitinden (FK778) tiiretilen

leflunomidin

bir arastirma ajani, immiinosiipresif

ajanlarin  azaltilmasina  kiyasla
Klinik olarak anlamli bir fayda

saglamamistir

Results of primary and secondary endpoints at mo 6

Treatment group pe
FK778 Standard care
(n=30) (n=16) Treatment difference (95% CI)
Primary endpoint
Change in urine BK viral load” (copies/uL)* n=30 n=16 0.586
—3.1 —2.8
95% CI —3.8to —2.3 95% CI —3.7t0 —1.9
Baseline: 6.4 Baseline: 6.6
Secondary endpoint
Change in plasma BK viral load” (copies/uL)* n=29 n=15 0.049
—-1.9 —1.3
95% CI —2.2to —1.6 95% CI —1.9to —0.7
(Baseline: 2.6) {Baseline: 2.5)
Change in renal function®
Serum creatinine (mgjdL} n=30 n=16 0.609
0.4 0.1
95% CI —0.3 to 1.0 95% CI —0.3 to 0.4
Baseline: 1.8 Baseline: 2.2
Creatinine clearance (mL/min) n=>30 n=16 0.164
—1.4 3.1
95% CI —5.2to 2.3 95% Cl —2.5t0 8.8
Baseline: 39.5 Baseline: 40.0
Change in renal histology { Drachenberg criteria)®®  n=9 n=3 0.533
0 —1
95% CI —1.2to 1.2 95% CI —5.3to 3.3
Baseline: 1.2 Baseline: 1.3
Graft survival rates 96.7% 93.8% 1.000
BCAR, local® 8 (26.7%) 2 (12.5%) 0.455
Multiple rejections 5 (16.7%) 1 (6.3%) 0.649
Clinically treated rejection 10 {33.3%) 2 (12.5%) 0.170
Treatment failure’ 4 (13.3%) 2 (12.5%) 1.000



https://e1c9b1a9cc9b2679354d789c7627a4c889c411cc.vetisonline.com/contents/leflunomide-drug-information?search=bk+virus+nephropathy&topicRef=7338&source=see_link

CIDOFOVIR

Bir niikleozid analogudur

1-3 haftalik araliklarla 0,25 ila 1,0 mg/kg dozlarinda, probenesid olmaksizin intravenoz olarak uygulanir. Yanita

gore 3-4 kez tekrarlanir.

Pahal:1 ve nefrotoksik, Ancak etkili

Serum kreatinin, wbc, gbz semptomlar1 ve gérmenin yani sira iki haftada bir plazma BKV yiikiiniin seri 6l¢timleri

Ile yakindan takip edilmelidir.

Bazi calismalarda bdébrek fonksiyonlarinda stabilizasyon bildirilirken, digerlerinde gosterilebilir bir fayda

bildirilmemistir.

Clin Transplant. 2019 Sep;33(9):e13528



Treatment of Polyomavirus Infection in Kidney
Transplant Recipients: A Systematic Review

Olwyn Johnston,"* Dharmyv

Relevant studies included in systematic review (n=40)

Immunosuppression reduction alone, n=21
Immunosuppression reduction with cidofovir, n=12

Immunosuppression reduction with IVIG, n=3
Interferon, n=1

FK778, n=1
Multiple combinations of above treatments, n=4

L I L L I I R

Intesventions Evaluated (some gudies had more than one intervention)

Immunosuppression reduction with lefunomide, n=5

Immunosuppression reduction with ciprofloxacin, n=1

Transplantation 89(9):p 1057-1070, May 15, 2010

Study Mame Graft Fails Fersen- Poisson Rate and 95% CI
years
RCT Brennan, 2005 0 70 0.00 (0.00, 0.05) "
Cohort Limaye, 2001 2 8.7 0.23 (0.03, 0.83)
Ramos, 2002 11 1452 0.08 (0.04, 0.14) ——
Mampory, 2005 2 16.7 0.12 (0.02,0.43) =
Giraldi, 2007 0 a0 0.00 (0.00, 0.04) -—
Pooled Rate (Cohort) 15 2606 0.06 [0.00, 0,12y L o-
Case-Series Mathur, 1997 o T 0.00 (000, 0.53)
Howell, 1999 2 45 0.44 (0.05,1.57) - -
Barri, 2001 2 13.7 0.15 (0,02, 0.53) -
Li, 2002 1 9 0,11 (0,003, 0.62)
Celik, 2003 11 62 018 (0,09, 0.32) -_—
Wiali, 2004 (1] 4.5 0.00 (0,00, 0.82)
Kimn, 2005 2 183 0.11 (0.01, 0.39) S
Furnk, 2006 0 2.3 0.00 (0.00, 1.60) i
Saad, 2008 1 a7 0.0 (D00, 0L06) -—
Weiss, 2008 16 T0 0.23 (0.13,0.37) —
Pooled Rate (Case Series) 35 278.9 0.12 (0.04, 0.21) —_—
FPooled Rate
50 5395 0.08 (0.04, 0.12 ——
{Cohorti Case Series ) B : = T
Immunosuppression reduction plus Leflunomide
Case-Series Josephson (Leflunomide), 2008 1 95 0.11 (0.003, 0.59) —
Josephson (Leflunomided Cidofovir), 2006 2 35 0.57 (0.07, 2.06) - >
Leca (Low-level Leflunomide), 2008 3 16 0.19 (0.04, 0.55) .
Leca (High-level leflunomide), 2008 1 12 0.08 (0.002, 0.46) -
Pooled Rate 7 41 013(0.02,023) |—
Ll o L Ll ‘r Al g T ]’
00 05 1.0

FIGURE 2. Rates of kidney transplant failure with specific therapies. RCT, randomized controlled trial.



https://journals.lww.com/transplantjournal/toc/2010/05150

Intravenoz imminoglobulin (IVIG)

* Hiicre kiiltiir deneylerinde:

« Enfeksiyondan 3 saat sonra BKV replikasyonunu ve viral kapsid protein 1 ve biyiikk T-antijen

ekspresyonunu baskilamus.
» Enfeksiyondan 2 hafta sonra BKYV ile enfekte hiicrelerin sayisini antikor titresine bagli olarak azaltmas.

« Ancak; Kiiltiir stipernatantlarindaki viriis salimimi, enfeksiyondan 6-80 saat ve 3-9 giin sonra IVIG

tedavisinden etkilenmemistir

Am J Transplant. 2023 Nov 15:51600-6135(23)00862-6.



Intravendz immunoglobulin (IVIG)

Azaltilmis IS ile birlikte 0,15 ook rom G Acmtason
ila 2,0 g/kg arasinda degisen 0.15 gr/kg dozu iki haftada bir Ism'_?“ R P S
dozlarda

125000 - e

40
75000 1

IVIG, yiiksek titrelerde giiclii BKV noétralize edici antikorlar

Plasma BKV DMA {copias/mL)

Creatinine Clear

1cerir. s0000
IVIG, hiicre i¢i kompartmana niifuz etmese de, dogrudan nétralize edici et ﬁ
ns 5 . e oo oo Ep - - ? 17 \II L
< aktivitesi ve ¢ok sayida dolayli immiinomodiilator etkisi aktif hastaligin daha g VS § 3
L, Fe

Iyi ¢oziilmesine katkida bulunabilir.
Case report

Hiicre icine niifuz etmez

} BKVN tedavisindeki yeri

tartismalidr.

Tedavi sonrasi hiicre lizisi sonrasi viral yiik

artisi

Clin Transplant. 2019 Sep;33(9):e13528 &&  TransplInfect Dis 2010: 12: 470-472



Commercially Available Inmunoglobulins Contain Virus
Neutralizing Antibodies Against All Major Genotypes of
Polyomavirus BK

P. Randhawa'’, D. V. PastranaZ, G. Zeng', Y. Huang', R. Shapiro®, P. Sood*, C.
Puttarajappa®, M. Berger®, S. Hariharan*, C. B. Buck?

Titers of neutralizing antibodies to six different BKV genotypes in four different commercially available human immunoglobin preparations

Ia Ih2 Ie I 1 w
IVIG #1 25489001211 1492181214 17384416 1B3685+20 2866213 33590112
IVIG #2 TEML+£L7 173214412 410267+£32 1R1694+12 83450+20 66668+19

CMWVIG#1 1573700+ 10 77452+ 15 158173+ 011 174975+014 1803416 26054111
CMVIG#2 33,0678+23 2544413 13333217 3,1242%13 56283127 341221187

Data represents geomeiric means + SE of six experiments for cach condition evaluated.

Neutralizing effect of IVIG on infectious BEV

Viral salimim yine hiicre lizisi olmadan BKV released into medium’ Cellassociated BKY
2 2
. 5 . . . 3 days 5 days T dlays T days
gozlenmis ve 1VIG'den etkilenmemistir.
Control I31EHT = 4 60E+DG  B3IEH09 + 2 I4EHI9  1S3E+10 = S.06EH09 5 30p+00 4 | .MEW';
IVIG 100 pg/mL LITE+OT £ 3 86E+0G  1LI3EHOE + LIGEHDE 1 A4TE+0R = L46E+08  1.4EHOR = 7.19E+07
5 graminin, 5000 mL kan hacmine sahip hastada IVIG 1000 pg/ml.  113E+07£2.22E+06  1.0IE+0T+325E+06  226E+07 £ 3.06E+07  204E+06 = 1 26E+06
1,9 ml |y0n/m| dOlaSImdaki Virﬁs YUkunu |naktlve JIEH]'{"«' rebeased into the tisue culiure mediim i expressed as total viral genomic equivalents (mean = S0, o = 6) recovered from one well. Cell associated BEY was measured only once when cells were

harvested on day 7.

edebilir. 2
p < 0,05 comparced to 3 days {Mann—"Whitney Rank Sum Test).

k)
p < 0.05 compared to eclls treated with IVIG at 100 or 1000 ug'ml.

¢ Antikor aracili viris notralizasyonu doza bagliydi

/7

« Kalturan 7. gununde hucre iligkili BKV DNA's1 100 pg/mL IVIG konsantrasyonunda yaklasik 1 log ve 1000 ug/mL'de 3 log azalmistir.

Am J Transplant. 2015 April ; 15(4): 1014-1020



ORIGINAL ARTICLE
Protocolized polyoma BK viral load monitoring and

high-dose immunoglobulin treatment in children after

kidney transplant

Shirley Pollack ©©', Moran Plonsky-Toder, Rami Tibi, Renata Yakubov,
Irina Libinson-Zebegret and Daniella Magen

|
! | IVIG: 2 gr/kg

|
clearance

50% MMF reduc. 1 haSta akUt
rejeksiyon
HD-IVIG
2nd HD-IVIG

I clearance | I leflunomide |

Figure 1: BKPyV trends in pediatric renal transplant patients and treatment strategies. C l| n|Ca l K|d ney Jou rna l, 2024, VOL 1 7, no. 1 s 1 _6




—_— = Intravenous Immunoglobulin as a Treatment for BK
e Virus Associlated Nephropathy: One-Year Follow-Up
| _J s, of Renal Allograft Recipients

Alp Sener,” Andrew A. House,” Anthony M. Jevnikar,” Neil Boudville,” Vivian C. McAlister,”
Norman Muirhead,” Faisal Rehman,” and Patrick P. W. Luke™*

i |
——Pp2
—d—F3
——Pd
—X—P5
—8—PE
—0—P7
—h—Pa

8 hastalik bir seride izlem siiresi 15 ay 500 -
« Toplam IVIG 2g/kg 2-5 giin 800 -
Immunsupresyon % 50 azaltilmis 700
« 7 Hastada greft disfonksiyonlar1 devam etse de ( % 88) < 600
greftleri hala calismaya devam etmis. E 500
« 1 hasta greft kayb: olmus. % 4007
5 300 -
E 200 -

5]
100

0 T
Baseline

FIGURE 1. Serum creatinine levels in kidney transplant
recipients with BEVAN. Levels were taken from patients

Dx 3 month Current

Transplantation 2006;81: 117-120



> Clin Transpl. 2014:109-16.

Efficacy of Intravenous Immunoglobulin in the
Treatment of Persistent BK Viremia and BK Virus
Nephropathy in Renal Transplant Recipients

IS doz azaltimi ve leflunomide ragmen 8 hafta sonra yant vermeyen 30 hasta =y
m -
300000 - . 9]
=
= £ 50 -
£ 250000 - =
S =
o = 40
o
© 200000 - 1
L] G m o
S ©
o c
S 150000 - P <0.001 e 2 - P <0.001
o = '
< 100000 - 10 -
m
p— 0 : . . . . . .
£ ] Baseline D7 iM IM 6M a9M 1Z2M
0 s Follow-up period after IVIG treatment
IM 6M 9M 12M Fig 2. Mean GFR (mL/min) levels in kidney transplant recipients
. with BKVN. Levels were taken from patients before (baseline), at
s the time of IVIG administration, and at 1, 3, 6, 9, and 12 months
Fig 1. Mean plasma BKV DNA measured using quantitative after IVIG therapy.
real-time PCR assay at the time of IVIG administration (Dx) and
at 1, 3, 6, 9, and 12 months after IVIG therapy. Transplantation Proceedings, 47, 394e398 (2014)
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Randomized Controlled Trial > Exp Clin Transplant. 2023 Oct;21(10):814-819.
doi: 10.6002/ect.2023.0071.

Comparative Study of Intravenous Immunoglobulin
and Leflunomide Combination Therapy With
Intravenous Immunoglobulin Single Therapy in
Kidney Transplant Patients With BK Virus Infection:
Single-Center Clinical Trial

Table 2. Comparison of the Serum Levels of BK Virus Among Studied Groups

Characteristic Study Group
VIG IVIG + Leflunomide P (Mann-Whitney
n=7) (n=8) Test)
BK serumn level, median (min, max), copies/mL
After 1 mo 47000.0 (2000, 280000) J65000 (1830, 998 000) 955
After 2 mo 12000.0 (2800, 120000) 137545 (2800, @3000) 953
After 3 mo 850.0 (350, 2000) 20.0 (8, 3400) 014
F (Friedman test) 004 002
P (Wilcoxon signed-ranks test)
1Tand 2 mo 028 050
1and 3 mo 028 mz
2and 3Imo ma 012
BK level differences, median (min, max), copies/mL
Change at 1-2mo 35000.0 (-800, 160000) 764125 (2707,92092) 808
Change at 1-3mo 46300.0(0, 279150 285000 (-8600, 98 3491) 654
Change at 2-3 mo 113000 (800, 119150) 136945 (1737, 997930) 907

Abbreviations: IVIG, intravenous immunoglobulin
P < .05, statistically significant.

3 ay sonra IVIG alanlar ile IVIG+ leflunomid kombinasyonu alan hastalar arasinda anlamli bir fark vard.

IVIG tedavisine leflunomid eklenmesinin BK viral yiikiinii azaltmada daha iyi bir etkiye sahip oldugu goriilmektedir.



> Transplant Proc. 2011 Apr;43(3):867-70. doi: 10.1016/j.transproceed.2011.01.112.

Intensive polyoma virus nephropathy treatment as a
preferable approach for graft surveillance

H Dheir 1, S Sahin, M Uyar, A Gurkan, V Turunc, S Kacar, D Bayirli Turan, G Basdemir

Table 3. Treatment options in BKVN patients

MNo. of Patients Treatment Change Leflunomide WIG Cidofovir Basal Creatinine Last Creatinine
13 TAC dose reduction, MMF withdrawal 13 10 3 1.38 2.49
14 TAC dose reduction, MMF withdrawal 10 14 4 1.39 2.73
6 TAC dose reduction, MMF withdrawal 3 4 6 1.41 2.78

Hastalarin %68'inde Leflunomid, %74'tinde intravenoz IVIG ve %32'sinde Cidofovir uygulanmustir.
Izlem siiresi: 21+6 (4-34) ay.
Akut rejeksiyon oranlar1 immiinosupresyonun azaltilmasindan sonra anlamli olarak artmamistir (P >0.05).

Iki hastada 10.ayda ve 27.ayda greft kayb: olmus.
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kadar onemli 6l¢iide azaltmistir

BKVN/m_TORI

Bobrek alicilariin serumuna ulastigir konsantrasyon olan 0,1-10 ng/mL ile muamele edilen hiicrelerde viral replikasyonu %?20'ye

14 giinliik tedavi sirasinda enfekte hiicre sayisin1 %32,8 oraninda baskiladigini gosterilmis
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Safety of Everolimus With Reduced Calcineurin Inhibitor Exposure In
De Novo Kidney Transplants: An Analysis From the Randomized
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Survival without graft loss

Conversion to mTOR-Inhibitors Plus IVImmunoglobulins in Kidney-Transplant
Recipients with BKV Infection: A Retrospective Comparative Study
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> Exp Clin Transplant. 2024 Jan;22(Suppl 1):118-127. doi: 10.6002/ect.MESOT2023.029.

Efficacy of mTOR Inhibitors and Intravenous
Immunoglobulin for Treatment of Polyoma BK
Nephropathy in Kidney Transplant Recipients: A
Biopsy—Proven Study

rMurat Karatas 1, Erhan Tatar, Gokalp Okut, Ali Murat ¥Yildirim, Emre Kocabas, Funda Tasli Alkan,
Cenk Simsek, Sait Murat Dogan, Adam Uslu

Table 2. Treatment Algorithm Chart for Patients With High Polyoma BK Virus
Viremia

Table 1. Treatment Algorithm Chart for Patients With Low Polyoma BK Virus
Viremia

TREATMENT ALGORITHM FOR LOW PBK VIREMIA

(<4 log copies/mL plus no unexplained rise in serum creatinine =20%
of baseline value)

+

REDUCE IMMUNOSUPPRESSION

e

Switch tacrolimus to CsA or adjust whole blood tacrolimus level
between 6-8 ng/mL for the first 3 mo and 4-6 ng/mL for the following

months until the end of year 1 posttransplant
Plus

Reduce MMF or MPA by 50%
Plus

Taper prednisolone< 0.2 mg/kg body wt
W

Mo improvement in PBK viremia + unexplained rise in serum creatinine
=20% of baseline value in the following 4 weeks

+
PROCEED WITH AN ALLOGRAFT BIOPSY

TREATMENT ALGORITHM FOR HIGH POLYOMA BK VIREMIA

(>4 log, , copies/mL) or (<4 log, , copies/mL plus unexplained rise in
serum creatinine =20% of baseline value)

L

ALLOGRAFT BIOPSY (INDICATION)
J

PBKN on biopsy = YES

1. 5top MMF or MPA

2. Stop tacrolimus

—ra. Switch to mTORI in patients with low-immunologic risk (everoli-
mus 0.75 mg PO every 12 h initially; target trough whole blood
concentration of 3-8 ng/mL)

= b. Switch to low-dose CsA in moderate to high-immunologic risk
patient; maintain CsA trough concentration of 100-200 ng/mL

3. Start IVIG (total dose: 2 g/kg body wt, administered in daily doses of
20-30 g)

4. Prednisolone: 0.3 mg/kg/day
PBKN on biopsy = NO
1. 5top MMF or MPA

2. Stop tacrolimus = Switch to mTORI and low-dose CsA combination.
Maintain CsA trough concentration of 50-100 ng/mL

3. Start IVIG (total dose: 2 g/kg body wt, administered in daily doses of
20-30 g)

4. Prednisolone: 0.3 mg/kg/day

Mo improvement in PBK viremia + progressive rise in serum creatinine
in 2 to 4 weeks of treatment

+
PROCEED WITH AN ALLOGRAFT EBIOPSY

* Yiiksek viremisi olan ve BKVN olan hastalarda rejeksiyona bagl greft kayb1 (%18,8'e kars1 %1,6; P =.024) ve tiim nedenlere bagl greft kaybi

(%31,2'ye kars1 %6,3; P =.014) oranlar1 daha yiiksekti.




Table 2.

Demographic and clinical data of the patients.

ro\ Parameter Value Range IQR
. (min-max)
0 Q Age, mean + 5D (years) 46,4 + 13,1 18-72 20.75
® Sex (M/F, %) 70.5/29.5
Dialysis vintage, mean + 5D (months) 41,3 +519 0-— 240 240
Primary kidney disease (%) Chronic glomerulonephritis, 21
<\ — Hypertension,15.6
Origin Diabetes,13.7
2024 Dustri-verlag D K. F | Transplant type (%) Living, 70
ISSN 0301-
Cadawveric, 30
epub eemsaroN | Induction regime (%) ATG, 70
Basiliximab, 17
DGF (%) 17.3
Immunosuppressive regime (%) Tac + MMF/MFA + P: 79
CSA + MMF/MFA + P: 8
Acute rejection rate (%) 23
Mean time to diagnosis of BEVN, mean + 158+ 222 1-156 155
SD (months)
BK virus DNA level, mean + 5D (copy/mL) 27545914 + 3227078 12000 — 4144452419 | 142669

Biopsy findings (%)

Only BEVN: B7

With cellular rejection: 10

With humoral rejection: 3

Antiviral or immunmodulator treatment
(%)

Cidofowir: 18

Leflunomide: 11

Quinolone: 17

VIG: 15

Cidofovir + IMIG: 5

Leflunomide + IVIG: 12

Time after diagnosis, mean £ 5D (months)

49.5 £ 40.8

1-240

Graft loss (%)

15




BKVN+Akut Rejeksiyon

IS azalttiktan sonra Akut

Rejeksiyon (%8-12) BKVN
Greft bx ile ayirt edilmeye ¢alismali Tedavi Yaklasima:
Viremi varlig1 ve SV40 pozitifligi olmasi v" Once AR tedavisi.....PMP

% Viral tutulumlar daha ¢ok tiibiiler hiicrelerinde olur, endotel veya podositlerde olmaz || v* Daha sonra IS doz azaltimi ve diger tedavi

Endarterit, fibrinoid nekroz, glomeriilit, C4D ve DSA pozitifligi.....AR lehine yaklagimlari

Transplantation. 1999;67(1):103
Am | Transplant. 2003;3(4):501.
Clin Transplant. 2010 Jul;24 Suppl 22:35-8.



TARAMA

Rutin olarak ilk 6 ay aylik,9,12, 18 ve 24. aylarda plazmada BKV, bunun

disinda;

Sakarya

e Greft disfonksiyonu,

UniVerSiteSi'Organ e Bx’de TiN/ viral enf. diistindiiren bulgular varliginda;

Nakli Unitesi

e Kan BK

e Bx’de anti SV40 bakilir.

e Immunsupresif tedavi dozunu dusurmek

e Antimetaboliti kesmek ve 6 ayligina leflunomide’e gegis

¢ Persistent viremi ve greft disfonksiyonu varsa TAC doz azaltimi/kesmek

ve [VIG + Cidofovir




