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Abstract

Nowadays in Kazakhstan there is an active development of organ transplantation, particularly kidney transplanta-
tion. The main purpose is not only to save as much lives as possible but also improve the survival rates of graft. In this
way, now we are investigating personalization and rationalization of immunosuppressive treatment. In our country as
in whole world genetic factors, determinating long-term graft survival, represent a great relevancy in transplantation.
According to the results of clinical trial, there is a strict association between CYP3A5 (cytochrome P450) genetic poly-
morphism and tacrolimus pharmacokinetics. The determination of genetic polymorphism of CYP 3A5 gives us the op-
portunity to predefine the changes in blood concentrations of tacrolimus, better control of immunosuppressive therapy,
that will positively affect the long-term graft survival.

CYP3A5 reHetukanblk nonmMopdu3MiHiH, Oyiipek peuunmeHTTepiHgeri Takponaumyc

dapmakokmHeTMKacbiHa acepi

BaiimaxaHoB b.5., Yopmanos A.T., UOparumos P.1.,

Mapapoe U.K., labbintaesa K.C., CbipbimoB XK. M.
A.H. Cbi3raHOB aTbiHAarbl YNTTIK FoUTbIMM XUPYPIUS OpTanbiFsl, AnMatsl, Kazakcra

AHpatna

Kasipri TaHga Kaszakctanga opraH TPaHCMIAHTALMSCBI, OHbIH ilWiHae Oyipek TpaHCnaHTaunschl KapKbIHAbI TypAe
Jiamblin Kesie xarblp. Heri3ri makcat KentereH HaykactapAblH OMIpiH caktan Kaay faHa eMec, TPaHCMIaHTAaTTIH Tipi
Kany KepceTkiluTepiH xakcapty. byn xonga 6i3 UMMYHOCYNPECCUBTI eMiHi nepcoHanu3auns XoHe paynoHanm3a-
LMSCBIH 3€DTTEN XaTbipMbi3. bi3aiH MeMnekeTimiane XoHe OyKin AyHueae e TPaHCMIAHTATTbIH y3aK Mep3iMae Tipi
KanyblH aHbIKTAATbIH FeHETUKANbIK PaKTopaap, TPAHCMIAHTONOMMSAA VIKEH KbI3bIFYLbILIK TYAbIDbIN XaTbip. XacanraH
3eprTeynepaiy Hatmxenei 6ovibiHwa CYP3AS5 (P450 unTOXpOMBbI) reHeTUHecKasblk MmoauMopPU3MiMeH Takpoaumy-
CTbIH hpapMaKoOKMHETMKACKI apachiHaa HakThl bainaHsic 6ap. CYP3AS5 reHetudeckansik mnoammop@duaMit aHbIKTay Ta-
KDOJIMMYC KOHLIEHTDAUMSChIHBIH KaHAarbl 63repicTepiH angbiH ana biny, UMMYHOCYNPECCHBTI eMAi Xakchipak bakbiiay
MYMKIHLINITIH TyAbIpaAbI XoHe Oy TDAHCNAaHTATTbIH Y3aK Mep3iMae Tipi Kany KepCETKITEDIH XaKcapTabl.

Bnusinne renetuyeckoro nonumopdpusma CYP3A5 Ha papmMakoOKMHETUKY

TaKpoJMMYCa Yy PEeLMNUEHTOB NOYKU

BbaiimaxaHoB b.b., Yopmanos A.T., UOparumos P.11.,

Magapoe U.K., labbintaesa K.C., CbipbimoB XK. M.
HauuoHanbHbIn HayyHbINA LEHTP xupyprun umenn A.H. CeisraHoBa, Anmartsl, KasaxcTaH

AHHOTaymns

Ha cerogHswHni feHb B Ka3axctaHe uger akTuBHOe pasButne TpaHcnaaHTaymy 0praHoB, B 4aCTHOCTH, nepecaska
noYku. [aBHOM LieNbIO SBASIETCS HE TOJILKO CNACcTH Kak MOXHO GO/bLLIE XU3HEN, HO U YIyHILNTb [0KA3aTeN BbIXMBAE-
MOCTY TpaHcnnaHTara. B a1oM HanpasaeHnn CErogHs Mbl CCAEAYEM MEPCOHANN3AUMNIO U PALMOHAU3ALMIO UMMYHOCY-
MPeCccUBHO Tepanuu. B Haleli cTpaHe, kak 1 BO BCEM MUPE FeHeTNYeCkne GakTopsl, AETEPMUHNPYIOLLNE BbIXMBAEMOCTb
TpaHcniaHTaTa B OTAANEHHOM epu1oze, NpeacTanser cob0oi orpoOMHbIN MHTEPEC B TPaHcnaHTonornu. CornacHo npo-
BEJIEHHbIM PEe3y/ibTataM UMEETCS 4EeTKasi CBSI3b MEXAY reHetndeckum nomumopguamom CYP3AS (uutoxpom P450) ¢
dapmakokuHeTnkoi Takpommyca. OnpeneneHne reHetnyeckoro noammopguamam CYP3AS no3sonut npeaonpesenuts
U3MEHEHUS KOHLIEHTPaLuu TakpoaMyCca B KDOBY, Jiy4lLe KOHTPOIUPOBATL UMMYHOCYMPECCUBHYIO TePanuio, 4To noJo-
XUTEJIbHO CKaXeTcs Ha BbIXMBAEMOCTY TPAHCMIAHTATa B OTAANEHHOM NEPHOLeE.
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Fig. 1.

Changes of tacrolimus
concentration with CYP
3A5 genetic polymorphism

Introduction

Nowadays kidney transplantation is the most
preferable treatment option of terminal chronic
kidney disease. The main advantage of kidney
transplantation is that graft totally replaces the
function of diseased kidney. Improvement of the
quality of life of patients and return to their daily
activities is another great advantage of this option.

With the improvement of donor selection,
surgical technique and rational immunosuppressive
treatment rates of short-term graft survival great
increased. 1 — year graft survival from deceased
donor is 95% whereas from living related donor is
98%. In Kazakhstan 1-year graft survival from living
related donor is 91%. Despite these high indicators
of 1-year graft survival, 5-year graft survival rates
remain to be low. For example, in USA 5-year graft
survival from decease donor is up to 80%, whereas
from living donor is form 82 to 90 %, respectively.
Thus, despite the improvement of short-term graft
survival rates, long-term graft survival rates remain
to be low [1].

So what lies under the graft loss in long-term
period? It is thought to be that the main reason
of graft loss in long-term period is so called graft
nephropathy. The reasons of graft nephropathy are
immunologic factors and, probably, genetic factors.

Recently there are many transplant centers
where genetic factors and their influence of
kidney graft function are investigated. In this way
investigation of CYP3A5 genetic polymorphism, as
a regulatory factor of tacrolimus pharmacokinetics
is being more relevant.

Material and methods

We conducted a clinical trial, where we include
80 kidney recipients. Of them, 47 were male and 33
female patients. Mean age of patients was 43y4.1
years. All patients had been taking tacrolimus
0.1 mg/kg initially. Dose adjustment was by 1.0
mg a day up to target concentration (10-12 ng/

ml). All patients were studied for CYP3A5 genetic
polymorphism.

Results

According to the received results 77 % of
patients were CYP3A5*3 *3 homozygotes and the
rest 33% were CYP3A5*1 *3 heterozygotes. Thus,
first were classified as 1 group and the last as 2
group. At dose of 0.1 mg/kg in patients of both
groups showed similar increase of tacrolimus level
initially, but starting from the 2 week there was seen
rapid increase of tacrolimus level in patients from
the 1 group and dose adjustment was problematic
due unpredictable course of concentration (Tab.
1). In patients from the 2 group tacrolimus
concentration increased gradually without peaks
and approximately at 2 weeks in postoperative
period target concentration was reached. In
contrast in patients form 1 group, at 2 weeks
postoperatively we continued dose adjustment due
to unpredictable rises and rapid falls of tacrolimus
concentration.

Discussion

Fan B et al. studied pharmacokinetics of
tacrolimus in patients taking prograf and advagraf
[2]. 106 kidney transplant patients were included
in this study. 61 of them had been taking prograf
and 45 — advagraf. In 40% of patients there was
low expression CYP3A5. In these patients target
concentration of tacrolimus was reached at 21 day
in advagraf group and 7 days in prograf group.
1-year graft survival was same in both groups.
Infection was seen more frequently in patients
taking advagraf.

Cheng et al. [3] studied 35 kidney recipients.
Patients were divided in to 3 groups. First group were
patients homozygote carriers of CYP3A5 (*1*1), the
second group homozygote carriers of CYP3A5 (*3*3)
and 3 group of patients heterozygotes of CYP3AS
(*1*3). Dose adjustment was performed after 7
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days, 1, 6 and 12 months postoperatively. Patients
from the 1 group need high doses of tacrolimus in
order to reach target concentration. There was high
risk of graft rejection reaction in 1 group.

Similar results were received in clinical trial
conducted by Quteineh L et al. [4] 136 kidney
recipients were studied. As was in previous
investigation patients with CYP3A5*1*1 genotype
need higher doses of tacrolimus to reach the target
concentration. Interestingly the situation remained
the same for subsequent 6 and 12 months. CYP3A5
genetic polymorphism was not associated with
tacrolimus nephrotoxicity but influenced the
dose adjustment. Authors suggest preoperative
evaluation of CYP3A5 genetic polymorphism,
especially CYP3A5*1 carries.

Zhang X et al. [5] studied 118 kidney recipients.
In CYP3A5*1*1 and *1*3 carriers tacrolimus
concentration remained low even after dose
adjustment in contrast to CYP3A5*3*3 carriers. For
instance, half of patients with CYP3A5*1 after 7
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days from initiation of immunosuppression tacrlimus
was less than 5 ng/ml, whereas in CYP3A5*3
carriers tacrolimus concentration was more than
20 ng/ml. Thus this genetic factor is one of most
important regulators of rational immunosuppressive
treatment.

Conclusion

It is obvious from received results, that genetic
polymorphism of CYP3A5 influences tacrolimus
blood concentrations, that appears to be key factor
in immunesupression [6]. Even in rational choice of
dose of immunosuppressive agent, genetic factor
must be considered as well. In order to improve
long-term graft survival rates it is important to
maintain therapeutic concentration of tacrolimus in
blood. In this way in might important to determine
the CYP3A5 genetic polymorphism preoperatively
[7], as one of approved genetic determinants of
graft survival. It is also important for the correct
selection of initial dose.
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