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Introduction

There is a number of studies that compare cyclosporine A (CsA)
and tacrolimus (Tac) for graft-versus-host disease (GVHD)
prophylaxis after allogeneic hematopoietic stem cell transplan-
tation (HSCT). Several large studies demonstrate superiority of
Tac [1, 2]. Also a number of studies highlight pharmacokinet-
ics (PK) significance for both CsA and Tac [3,4]. Nevertheless,
a comparison of CsA and Tac along with PK analysis was not
performed.

Patients and methods

Data from 93 patients (pts) with CsA and 209 pts with Tac
GVHD prophylaxis was retrospectively analyzed. Detailed pts
characteristics are presented in table 1. As the second compo-
nent, a short-term course of methotrexate or MMF was used.
Unrelated graft recipients also received horse ATG at the dose of
60 mg/kg. CsA and Tac concentrations were measured at least
2 times a week. Receiver operating curve (ROC) analysis was
done to determine the most significant time frame of concen-
trations for GVHD development and cutoff values for CsA and
Tac concentrations. Based on multivariate hazard ratio weights
that included concentrations and number of time points with
low concentrations, 3 groups of GVHD risk were distinguished
and CsA and Tac pts were compared within these groups.

Results

In related HSCTS, here was no difference between CsA and Tac
in the incidence of aGVHD grade II-IV (21% vs 22%, p=0,8)
and grade III-IV (15% vs 14%, p=0,7), while in unrelated HSCT,
GVHD grade II-IV incidence was comparable (49% vs 42%,
p=0,2), and GVHD grade III-IV was lower with Tac (36% vs
23%, p=0,028). For CsA, the highest predictive value for aG-
VHD had median concentration within 30 days (AUC=0,62),
and for Tac, a median within 21 days (AUC=0,62). The cutoff
value for CsA was 163 ng/ml, and 9 ng/ml for Tac. For the same
time frames, numbers of low concentrations of CsA (p=0,024)
and Tac (p=0,021) were predictive for aGVHD. Based on these
parameters, aGVHD II-IV rate was significantly different for
CsA in the 3 model risk groups (27% vs 35% vs 60%, p=0,003)
and Tac (23% vs 38% vs 48%, p=0,005). With intergroup com-
parison of unrelated grafts, there was no difference between
CsA and Tac for aGVHD incidence in the low-risk (27%
vs 23%, p=0,7) and intermediate-risk groups (35% vs 38%,
p=0,8), whereas in the high-risk group, incidence of aGVHD
II-IV (60% vs 48%, p=0,12) and aGVHD III-IV (45% vs 25%,
p=0,041) was higher with CsA.

Conclusions

CsA and Tac have comparable efficacy as GVHD prophylaxis
in related grafts. Superior efficacy of Tac in unrelated grafts is
attributed to less severe impact of low drug concentrations on
the incidence of aGVHD early post-transplant. Their efficacy is
comparable if maintained within therapeutic limits >163 ng/ml
for CsA and 9 ng/ml for Tac.

Parameter (CsA group, N=93 Tacro group, N=209 p-value
Male/Female 53/47% 49/51% 0,6
Age, median (range) 27 (18-60) 35 (18-67) 0,03
Donor

Related 39% 32% 04
Unrelated 59% 64%

Haploidentical 2% 4%
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Parameter (sA group, N=93 Tacro group, N=209 p-value
Graft source
Bone marrow 37% 35% 09
PBSC 63% 65%
HLA-mismatch 2% 8% 03
Diagnosis
AML 46% 54% 0,06
ALL 29% 3%
(ML 16% 5%
MDS 9% 5%
other 0% 3%
Salvage, % 23% 23% 10
RIC/MAC 35%/65% 28%/12% 0,17
(D34+ x 10%/kg 4942 44152 04
Table 1. Characteristics of groups.
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BeepeHne

Ory6/mMKOBaHBI Psif VICC/IEOBAHATT, KOTOpble CPABHMBAIOT LiV-
xocriopyH A (CsA) n takpormmyc (Tac) B mpodmmaxTyke peax-
LMY TPaHCIVIAHTaT-IpoTyB-Xo03suHa (PTTIX) mocre ammoreHHo
TPaHCIVIaHTALIVV TeMOIIO3TUYECKUX CTBONOBBIX KTeToK (TT'CK).
HeckonbKo KPYIHBIX MICCIETOBAHNIT YKa3bIBAIOT Ha OOIBIIYIO
addextnBrOCT Tac [1, 2]. Taroke ecTb MCCIENOBAHIST, KOTOPbIE
yKasbIBakOT Ha 3HaUMMOCTD (papmakokntetrkn (PK) kak CsA,
tak u Tac [3, 4]. Tem He MeHee, OTHOBPeMeHHOe CpaBHeHie 3-
¢extuBHOCTY CsA 11 Tac BMecTe ¢ oneHkoi OPK He IpOBOAWIICE.

MaymeHTbl U MeToabl

PerpocrieKTMBHO GbUI IIPOaHA/IM3MPOBAHBI [JAHHBIE 93 MAIVieH-
TOB, TTo/Ty4aBIIX CsA, 11 209 IaLVeHTOB, MOTYYaBLINX TAKPO/IN-
Myc. JleTanibHOE OIMCaHMe TPYIIIbI NTAIYIEHTOB IIPECTABIEHO B
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Tabmuie 1. B kadecTBe 2-0ro KomroHeHTa mpoduaktyky PTITX
VICTIO/b30BAJICS] METOTpPeKCAT it MuKodernonmara Mmodertwt. He-
porncrsennsie TTCK mpoBopmmics ¢ fo6aB/IeHyeM IOMIaIIHOTO
ATT 60 mr/kr. Kornerrparyt CsA u Tac nsmepsiiach 1o Kpaiiseit
Mepe 2 pasa B Hefiemo. ROC aHa s 1conb3oBasics [yl BbLAB/Ie-
Hyist Hanbo7iee Ba&KHOTO BPEMEHHOTO MHTEpBaia KOHLIEHTPALii
B oTHOIeHM pa3BuTyst oPTTIX v 3HaweHnit otpesanys (cut off)
w1 koHuenTparit CsA u Tac. Ha ocHOBaHMM MHOTO(aKTOPHOI
Mozieru ObUIN BBIAB/IEHBI 3 Tpymbl pricka passutist PTIIX oc-
HOBBIBASICh Ha MenuaHe KoHIeHTparii nocie TT'CK u komrde-
CTBe 3HAYEHNIT, BBIAJAIONVX 113 TEPANeBTIYECKOrO IMaIla30Ha.
SddexrnrocTb CsA 1 Tac B otHowenyy oPTTIX cpaBHuBanach

BHYTPM I'PYIIII PYUCKA.

Pe3ynbrathbl

ITpu popcrBenHsix TI'CK He HabMIORANMOCH Pa3IMINIl MEX-
ny CsA and Tac B wacrote oPTIIX II-IV crenenn (21% vs
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22%, p=0,8) u III-IV crenenn (15% vs 14%, p=0,7) coot-
BETCBEHHO, B TO BpeMs KaK IIPM HEPOACTBEHHBIX 4acTOTA
oPTIIXII-IV crenenu 6pu1a cpaBHuMa (49% vs 42%, p=0,2),
a III-IV crenenn 3HauMMoO HIDKe TP VUCHONb30BaHMM Tac
(36% vs 23%, p=0,028). Iz CsA HanbO/IbIIYIO 3HAYUMOCTD
B oTHomeHny oPTIIX mMena MenmaHa KOHIIEHTpalUM B
nepssle 30 gHeit mocne TTCK (AUC=0,62), a g Tac — me-
nuaza B riepBble 21 nenp (AUC=0,62). 3naueHue cut off ms
CsA cocraBumo 163 ng/ml u 9 ng/ml pa Tac. [Ina rex ke
BpPEMEHHBIX MHTEPBAJIOB KOJIMYECTBO KOHIIEHTPALIMIT HIDKE
TepaneBTIYeCKUX 3HAYEHMIT ObUIV IPEANKTUBHO B OTHOIIIE-
Hymt oPTTIX myst CsA (p=0,024) u Tac (p=0,021). Ha ocHo-
BaHMM BbllleyKasaHHbIX MapameTpos puck PTIIX B 3 rpyn-
I1ax MHOTO(AaKTOPHOI MOJeNIM HOCTOBEPHO pasiiyanych
st CsA (27% vs 35% vs 60%, p=0,003) u Tac (23% vs 38%
vs 48%, p=0,005). IIpu aHammse HEPOACTBEHHBIX TPAHC-
wranTanuit Mexay CsA u Tac He ObIIO pas/Inynit B 4acToTe

oPTIIX B rpymmax HM3Koro hapMaKOKMHETIYECKOTO PUCKa
(27% vs 23%, p=0,7) 1 mpoMexXyTouHoro pucka (35% vs
38%, p=0,8), TeM He MeHee B IpyIIe BHICOKOTO PUCKa Ya-
crota oOPTIIX II-1V crenenu (60% vs 48%, p=0,12) u III-IV
crerrern (45% vs 25%, p=0,041) 6bu1a 3HAYMMO BBILIE IPU
ucnonbsosanun CsA.

BbiBogbl

CsA and Tac nmeroT cpaBHUMYO 3 PEKTUBHOCTD IPU POJ-
creenHbix TI'CK. Ilpu HepopcTtBenHbix TTCK Tac mmeer
607b11y10 9 HEKTUBHOCTD, YTO CBA3aHO C MEHee BhIPasKeH-
HBIM HeTaTMBHBIM 9(P(PeKTOM ero HU3KUX KOHI[eHTpalnit
Ha 4acToTy pasButysA Tsokenoir oP TIIX. Ilpu mopgpepskanum
a/IeKBAaTHBIX TePAIeBTUYECKUX 3HAaYeHMit, Boie 163 ng/ml
msa CsA n 9 ng/ml nna Tac, 06a npenapara MMeOT CpaBHM-
MYyI0 9QPEKTUBHOCTD.

Mapametp (CsA group, N=93 Tacro group, N=209 p-value
Myx./XeH. 53/41% 49/51% 0,6
Bo3pact, MeamaHa (anana3oH) 27 (18-60) 35 (18-67) 0,03
[loHop

PopcTBeHHbli 39% 32% 04
HepopcTBeHHbIi 59% 64%

[annonaeHTUYHbIA 2% 4%

WcToyHnk TpaHcnnaHTaTa

KocTHblit mo3r 3% 35% 09
CKNK 63% 65%

YactnyHas HLA-coBMecTUMOTb 12% 8% 03
[lnarxo3

oMn 46% 54% 0,06
onmn 29% 3%

XMJ 16% 5%

MAC 9% 5%

Lpyroit 0% 3%

pynna «cnacexms», % 23% 23% 10
KoHauumoHunposanue

PKCMO/MAK 35%/65% 28%/12% 0,17
(D34+ x 10%/kg 4942 44452 04

Tabnuua 1. Xapakrepucruku rpynn.
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Kniouesble c10Ba

Peakiujysi «TpaHCIUIAHTAT IPOTUB XO35MHA», IPOPUIAKTY-
Ka, IMK/IOCIIOPUH A, TaKPOIUMYC, CpaBHUTeNbHAsA 3B dek-
TVBHOCTb.
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