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AHHOTAIIVA

Iesibro paboTHI SIBUJIOCH U3YUEHHUE YACTOTHI, BJIUSAHUS KJIMHUUYECKUX 0COOEHHOCTEN M BHU/IA UMMYHOCYTIPECCUBHOMN
Tepaluy Ha BOSHUKHOBEHHE caXapHoro AuabeTa y pelluIIueHToB NoyeuHoro TpaHciianrara (PIIT), Haxoasmniuxes Ha AuC-
ra"ncepHoM Haburo/ieHnu B HoBocubupckom obsiactHoM HedposiornueckoM 1ieHTpe. 13 226 PITT HoBocubupckoro o06-
JIaCTHOTO HE(hPOJIOTUYECKOTO IIeHTPa MOCTTPAHCIUIAHTAIIMOHHBIN caxapHbiil auabet (IITCMH) no kputepusm KDIGO nu-
arHocTupoBaH B 8 % cirydaeB (17 60JBHBIX: 10 MY»KUYUH U 7 JKEHIINH, CPEHUI BO3PACT 49.4 + 12.4 To/1a). Bce manueHTsl
IOJIyYaJId HHTUOUTOPBI KAJIbIUHEBPUHA (IIUKJIOCIOPUH A — Q UeJsI. U TAKPOJIUMYC — 8 uet.).

Knunnueckue ocobeHHOCTH rpynmnbl nanueHToB ¢ [ITC/I: nmpeobiajaHye JUI cTapiie 40 JIeT, IOJIYIHBIINX TPAHC-
IJIAHTAT OT YMEPILETO JIOHOPA, B OOJIBIIMHCTBE CIyYaeB NMEIOIIUX HApYIIEHUs B HYyTPUTHUBHOM CTaTyCe BILJIOTH JI0 OXKH-
penus. Koppesnanusa Mexay MOBBIIIEHUEM WHJEKCA MACCHI TeJla U KEHCKUM II0JIOM TpeOyeT JOMOJHUTEIFHOrO0 BHUMA-
HUS K MOHUTOPHHTY YIJIEBOJHOTO 0OMeHa y aToi kateropuu PITT. [TpeobiazaHus 4acTOThl IPUMEHEHUS TAKPOJIUMYCa Y
6ospHBIX ¢ IITC/I He BIsiBIIeHO. HeoOxouMa KOMILIEKCHAs OIleHKa (DaKTOPOB PUCKA B BOBHUKHOBEHUH CaXapHOTO JIHa-
6eray PIIT.

Karoueswvle crosa: HOCTTpaHCl'I)'IaHTaLIPIOHHBIfI caxaprn‘/’I Z[I/Ia6ET, TPpaHCIUIaHTalUA IOYKH, PEUIINEHThI IIOYE€YHO-
r'oO TpaHCIJIaHTaTa, (I)aKTopr PHCKa, O’)KUpEHHne, n30bITOYHAS Macca TeJ1a, UKJIOCIIOPUH A, TaKpOJILUMYC, I/IHI‘I/I6I/ITOpI)I
KaJIbIIUHEBPHUHA, JIEYEHHE IIOCTTPAHCIIJIAHTAIITMOHHOT'O CaXapHOT'0O ,ana6eTa.

ABSTRACT

The objective of the study is the investigating of incidence and effect of clinical peculiarities and the type of immune
suppression therapy on the onset of diabetes mellitus in recipients of kidney transplant (RKT) being followed up in Novo-
sibirsk Regional Nephrology Center. Posttransplantation diabetes mellitus (PTDM) according to KDIGO guidelines was
diagnosed in 8 % of cases (17 patients: 10 males and 7 females at mean age of 49.4 + 12.4) of 226 RKT. All the patients were
given calcinuerin inhibitors (cyclosporine A — g patients and tacrolimus — 8 patients).

The clinical peculiarities of patients’ group with PTDM are the prevalence of individuals above 40 having obtained a
transplant from a deceased donor, and in most of cases having nutritive status disturbances to the extent of obesity. The
correlation between the rise of body mass index and female sex claims extra attention to the monitoring of carbohydrate
metabolism in this group of RKT. The prevalence of application rate of tacrolimus in patients with PTDM was not revealed.
The integrated assessment of risk factors in the onset of diabetes mellitus in RKT is necessary.

Keywords: posttransplantation diabetes mellitus, kidney transplantation, recipients of kidney transplant, risk factors,
obesity, overweight, cyclosporine A, tacrolimus, calcinuerin inhibitors, posttransplantation diabetes mellitus therapy.

BBEJAEHMHNE

Tpaucmmantaruss mouku (TII) moBcemMecTHO
CUMTAeTCs Tepamnuel BbIOOpa /Jisl MaIllueHTOB C TeP-

INTRODUCTION

Kidney transplantation (KT) is generally con-
sidered the therapy of choice for patients with the
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MHUHQJIBHOU CTajied XpOHUYECKOW OOJIe3HH II0-
yek. TII obecnieurBaeT MaKCHUMAaJIbHOE 3aMeIeHIe
yTpaueHHbIX [TOYEYHBbIX (PYHKIHH U, KaK CJIEJICTBUE,
yJIydIeHre KauecTBa U IPOJ0JKUTEIbHOCTH KU3HU
nanuenToB. OxgHako mocse TII cymiecTByeT peasb-
Hasl yrpo3a Pa3BUTHSA TsKEJIBIX OCJIOKHeHuH. Cpe-
JI OCJIOJKHEHUH, HAOIIOAIONUXCS Y PEIUITUEHTOB
noueunoro tpanciviautata (PIIT), ocob6oe mecto 3a-
HUMAET BIIEPBbIE€ BO3HUKIIHMHI IMOCTTPAHCIIAHTAIU-
onHbIU caxapHbii guabdet (ITTC/T). ITTC/I okazpiBaeT
CyIleCTBEHHOE HEraTUBHOE BIUSHUE Ha Pe3yJsIbTaThl
TPAHCIUIAHTAI[UU IOYKH, TAK KaK BBI3BIBAET U ITOTEH-
nupyeT (GOPMHUPOBAHHUE CEPAEUYHO-COCYAUCTON IIa-
TOJIOTUH, NIPUCOETMHEHNEe NH(DEKIUH, HeceT B cebe
yTpo3y Uil PYHKIIMOHUPOBAHUS aJUIOTPAHCIIAHTA-
Ta MOYKH. [IJ1 penunueHTa MOYeYHOTO TPAHCILIAH-
tata ¢ IITC/] Takke xapakTepHO YCKOpPeHHOe Pa3BU-
THe KPAaTKOCPOYHBIX U JIOJTOCPOUYHBIX TOCIE/ICTBUI
caxapHoro nuabera tuna 2. Kpome MeUIIMHCKUX U
COLMAIBHBIX MTOCTIEICTBUM, PA3BUTHE CAXapHOTO JU-
abera de novo y PIIT 3HaUNTEILHO YBEJIMUNBAET Ma-
TepUabHbIE 3aTPATHI HA UX JIeUeHue [1, 2].

Ha npotskeHuu psza jeT JUCKyTUPOBAJICS BO-
IIPOC O TEPMUHOJIOTHH U KPUTEPHUSX IUATHO3A caXxap-
Horo auabera y PIIT [3]. B Hacrosimee Bpems [TTC]],
ompesiesigercsa Kak JuabeT, BIIEPBbIe Pa3BHUBIIUMA-
s TIOCJIe TPAHCIUIAHTAIIMY TOYKH W COOTBETCTBYIO-
it kputepuam BO3 u Amepukanckod auabernye-
ckon acconmanuu (American Diabetes Association —
ADA) [4], a UMeHHO: ypOBeHb IJII0OKO3bl B KPOBHU Ha-
Tomak =126 mr/mi (7.0 MMOJIb/J1); WIH CHMIITO-
MBI THIEPIVINKEMHU U YPOBEHDb IJIIOKO3BI B OOBIU-
HOM aHaJIM3e KpoBH (He HATOIAaK) =200 Mr/t (11.1
MMOJIb/JT); UJIA YPOBEHD IJTIOKO3bI B KDOBHU Uepe3 2 U
ocJie Harpy3Ku =200 Mr/t (11.1 MMOJIb/JI) B XO7ie
[IePOPAJILHOTO TECTa HA TOJIEPAHTHOCTD K TJIIOKO3E.
B 2010 r. ADA no6aBusia IIIMKUPOBAHHBIN T'eMOTJIO-
6un (HbA1c) >6.5 % Kak KpuTepuii IOCTAHOBKY JIa-
THO3a, YTO TaK)Ke UMeeT JUATHOCTUUECKOe 3HAUeHNe
Ju1s BeissByienus ITTC/I.

3ab6osieBaemocts [ITC]] 3aBucHT OT psiia 00BEK-
TUBHBIX U CYyOBEKTUBHBIX (hakTopoB. Ha umcsio 3ape-
THCTPHUPOBAHHBIX CIyIA€EB BJIUAIOT BPEMEHHBIE [Tapa-
MeTpslI nocste TTI, pa3inyns B HCIOJIb3yEMbIX KpUTe-
pHSIX IUATHOCTUKU U THUIIAX UMMYHOITO/IABJISIONTUX
siekapctB. [To MHeHUIO GOJIBITMHCTBA AaBTOPOB, 3200-
seBaemoctb [ITC/] siBysieTcst HAaUOOJIbINIEH B TIEPBBIE
TPU MecsIa Iocjiae TpaHCIUIaHTaruu. COBOKYITHOE
4ucsio BbiABIeHHBIX ciaydaeB IITC/ k koHILy nepBo-
I'0 TO/Ia COCTaBJIseT 0OBIYHO OT 10 710 30 % 711 B3poc-
JIBIX, TIOJIYYAIOIIUX ITUKJIOCIOPUH A WU TaKPOJIU-
MycC IUTIOC TJIIOKOKOPTHKOCTEPOUBL. Uepes roz Ha-
OJIIo7IeHNs exKero/iHas 3a00JIeBaeMOCTh CaXapHBIM
nuaberom y PIIT cHuKkaercsa mpumepHo 70 6 % [5].

terminal stage of chronic kidney disease. KT sup-
plies a maximal restoration of lost nephric functions,
and as consequence improves the patients’ quality
of life and lifetime. However, there is a justifiable
threat of severe complication development after KT
being performed. A new-onset originated posttrans-
plantation diabetes mellitus (PTDM) ranks specifi-
cally among the complications being observed in
recipients of kidney transplant (RKT). PTDM exerts
a negative material effect on the results of kidney
transplantation since it causes and potentiates the
cardiovascular malformations and infection adher-
ence, threatens with kidney allotransplant function-
ing. Accelerated development of short-term and
long-term consequences of diabetes mellitus type 2
is also specific for the recipient of kidney transplant
with PTDM. Besides medical and social consequenc-
es the development of diabetes mellitus de novo in
RKT increases material costs for their treatment
considerably [1, 2].

Over several years an issue of terminology and
standards of diabetes mellitus diagnosis in RKT
was discussable [3]. At present PTDM is defined as
diabetes mellitus having developed first after kid-
ney transplantation and corresponding to WHO
and American Diabetes Association (ADA) guide-
lines [4], that is a fasting glucose =126 mg/dl (7.0
mmol/1); or signs of hyperglycemia and nonfasting
glucose in full (complete) blood count =200 mg/dl
(11.1 mmol/1); or blood glucose in 2 hours after ex-
ertion =200 mg/dl (11.1 mmol/]) in peroral glucose
tolerance test. In 2010 ADA appended a glycozilated
hemoglobin (HbA1c) 6.5 % as a standard of diag-
nosing that has a diagnostic value for PTDM reveal
either.

PTDM incidence depends on a number of ob-
jective and subjective factors. Time parameters after
KT, differences in used standards of diagnosis, and
types of immune suppressive drugs influence the
number of registered cases. In most of authors’ judg-
ment PTDM incidence is the highest during the first
three months following the transplantation. By the
end of the first year a usual total number of PTDM re-
vealed cases is 10—30 % for adults being given cyclo-
sporine A or tacrolimus + glucocorticosteroids. In a
follow-up year an annual morbidity of diabetes mel-
litus in RKT decreases approximately up to 6 % [5].
In the late period it is extremely difficult to tell be-
tween PTDM and true diabetes type 2.

High PTDM incidence directly relates to a mul-
titude of risk factors. A traditional dividing of risk
factors into nonmodified, modified and modified
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B no3guem nepuose otsmuuts [ITC/] oT uctuHHOTO
nuabeTa THIA 2 KpaliHe CJI0XKHO.

Bricokasi 3aboneBaemocts I[ITC/l HampsaMmyio
CBsA3aHA ¢ OOJIBIITNM KOJIMYECTBOM (PAaKTOPOB PHUCKA.
TpanunuoHHOe JieeHne (GakToOpoB prUcka Ha HEMO-
muduIrpyeMble, MOIUQPUIIPYEMbIE U YCIOBHO MO-
nuduIupyeMble IPUMEHSIETCS U IIPU CAXapHOM JIH-
abere y PIIT [4]. K memomudunupyembim ¢hakTo-
paM OTHOCATCS STHUYECKAs MPUHAIJIEKHOCTh K
adpo- wiu JaTHHOAMEPHUKAHIIAM, BO3pacT 0oJsiee 40
JIeT, My>KCKOH 101, OTSATOIIleHHAs HAC/IeZICTBEHHOCTh
o caxapHoMy anabery, HecoBMecTUMOCTb 110 HLA-
aHTHUTeHaM, UMeIoleecss OTTOPIKEHHE B aHAMHeES3E,
Iepecajika IOYKH OT yMepIIero JI0HOpa, a TaKiKe,
BO3MOXKHO, ITOJIMKHCTO3 TOYEK. YCJIOBHO MOAudu-
nupyemble ¢axropbl BriIodaloT HCV-undexnuio,
CMV-unbexInio, HapylleHle YIJIeBOAHOTO obMeHa
JIO TpaHCILTaHTaIu| (quabeT Bo BpeMsi GepeMeHHO-
ct). Mopudunupyemsle dakrops! pucka [ITC/ —
3TO, IIPEK/Ie BCero, HaJIu4ye BEICOKOTO HHEK A Mac-
col Testa (UMT)/oxupenus, a TakKe BUJ IPOBOIU-
MOH WMMYHOCYIIDECCUBHON (MHTUOUTOPHI Kajlb-
nuHeBpuHa, uHru6uropslr mTOR, kopTHKOCTEpO-
WJIbl) U JAPYTOH MeIuKaMeHTO3HOH Tepanuu (Oera-
0JI0KaTOPBI, THA3UTHBIE JINYPETHKH).

Takum obpasom, k mpobsieme IITCI BO Bcem
MUpe IPUBJIEYEHO IPUCTAIFHOE BHUMAaHUeE. B To ke
BpeMs B OTEUECTBEHHOU JIUTEPAType 3a IOCJIeHEE
BpeMs OIyOJIMKOBAHBI €IMHUYHbBIE OPUTHHATIbHBIE
HCCIIeIOBAHUS, TIOCBAIIEHHbBIE JAHHOMY BoIpocy [1].

IIEJIb UCCJIEJIOBAHUSA

W3yueHne 4YaCTOTBHI, BJIUSIHUA KIUHUYECKUX
0cobeHHOCTEH W BHJJa UMMYHOCYIIPECCUBHOU Tepa-
MY Ha BO3HUKHOBEHUE CaXapHOTo fAuabera y peru-
[IHEHTOB MTOYEYHOTO TPAHCILJIAHTATA, HAXOJSIIIXCS
Ha JUcnaHcepHoM Habioaenuu B HoBocubupckom
o6s1acTHOM He(hPOJIOTUUECKOM IIEHTpE.

MATEPHAJIBI 1 METO/ABI

Ha ocHOBaHMY m3y4yeHUs 226 KapT aMOys1aTop-
Horo Habmonenus PIIT, cocrosmux Ha JUCHIAHCEP-
HOM yueTe B HoBocubupckom obacTHOM Hedposio-
THYECKOM IIEHTPE, 0TOOPAHO 33 CJIydasi, XapaKTePH-
BYIOIIMXCS IOKa3aHHBIMU HAPYIIIEHUSIMHU yTJIEBOTHO-
ro oomena. ITo kpurepussm KDIGO 2009 r. [TTC/T 6611
JIMaTHOCTUPOBAH y 17 MaIleHTOB, YTO COCTaBUJIO 8 %
oT obmiero uncesa Habmozasmuxes PIIT. B ocranb-
HBIX 16 CJTyJasix UMeJI MECTO CaXapHbIH irabeT Tvuma 1,
SIBUBIIUUCA TPUYNHON He(POIAaTUH W TOCIENYI0-
et TII. Cpeau 60sbHbIX ¢ ITTC/T 66110 10 My>KUUH U
7 JKEHIIINH, BO3PACT MMAaI[UEeHTOB KoJiebasics OT 21 rofa
JT0 70 JIET ¥ B CPEJTHEM COCTABII 49.4 + 12.4 rona. Jluist
XapaKTePUCTUKNA HYTPUTHUBHOTO CTaTyCa HKCIIOJIb30-

by convention is applied for diabetes mellitus in
RKT either [4]. Ethnic affiliation to Afro-American
and Hispanic, age over 40, male sex, hereditary
load in diabetes mellitus, incompatibility in HLA-
antigens, a rejection presenting in history, kidney
transplantation from a deceased donor, and is also
likely polycystic kidney disease are referred to non-
modified factors. Factors modified by convention
include HCV-infection, CMV-infection, carbohy-
drate metabolism disturbance before transplanta-
tion (diabetes mellitus during pregnancy). PTDM
modified risk factors are first of all the presence
of high body mass index (BMI)/obesity and also a
type of immune suppressive therapy (calcineurin
inhibitors, mTOR inhibitors, corticosteroids) and
other medical therapy (beta-blockers, thiazide di-
uretics).

Thus a rapt attention is attracted to the PTDM
problem worldwide. While in native literature only
some single original surveys are published recent-
ly [1].

AIM OF THE RESEARCH

To study the rate and influence of clinical fea-
tures and type of immune suppressive therapy on
diabetes mellitus onset in kidney transplant recipi-
ents being followed up in Novosibirsk Regional Ne-
phrology Center.

MATERIALS AND METHODS

On the basis of the review of 226 charts of out-
patient observed RKT being followed up in Novosi-
birsk Regional Nephrology Center, 33 cases being
characterized by carbohydrate metabolism distur-
bance were chosen. According to KDIGO guidelines
(2009) PTDM was diagnosed in 17 patients consti-
tuting 8 % of total number of followed up RKT. In
the rest of 16 cases there was diabetes mellitus type 1
being the cause of neuropathy and following KT.
Among patients with PTDM there were 10 males
and 7 females, the patients’ age ranged between 21
and 70 and was 49.4 + 12.4 on average. For char-
acteristics of nutritive status we used the calcula-
tion of body mass index by a respective formula and
WHO guidelines (1998): underweight body in BMI
<18.5 kg/m?; normal body weight — 18.5-24.9;
overweight — 25.0—29.9; obesity, stage I — 30.0—
34.9; obesity, stage II — 35.0—39.9; obesity, stage
III — above 40.0 kg/m?2.

All the RKT were given immune suppressive
therapy. It was presented by 3-component pattern
(calcineurin inhibitor + mycophenolate + glucocor-
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BaJICS pacueT WH/IEKCcAa MacCChl TeJla IO COOTBETCTBY-
omei ¢opmyne u wiaccudukanusas BO3 1998 r.:
nmedurut macesl Tesia npu UMT <18.5 xr/m?; HOp-
MaJIbHAas Macca Teia — 18.5—24.9; n30bITOYHAsA Mac-
caTena— 25.0—29.9; OKHUpeHUe 1-1 cTerneHn — 30.0—
34.9; OXKUpEHUe 2-U cTeleHu — 35.0—39.9; OXKupe-
Hue 3-1 crenienn — pu VIMT Bblime 40.0 Kr/m=2.

Bcee PIIT nosiygasiu NMMYHOCYTIPECCUBHYIO Tepa-
uio. Y 15 60J1bHBIX (88.2 %) oHa ObLIa peficTaBIeHa
3-KOMITOHEHTHOH CXeMOHW (MHTHOUTOpP KaJIbIIMHEB-
puHa + MHKO(EHOIAT + TJIIOKOKOPTUKOCTepou). B
2 oyryyasnx GOJIbHBIE IMOJIyYad 2-KOMIIOHEHTHOE Jie-
yeHre (MHIHOUTOD KaJbIMHEBPHUHA + MUKOMEHOJIAT
WJTU TITIOKOKOPTHKOCTEPOU ). B 11es1oM y 100 % manu-
€HTOB HCITOJIb30BUINCh UHTHOUTOPBI KaJIBIHHEBPHU-
Ha Uy 94.1 % — IIIOKOKOPTUKOCTEPOU,.

Cratucruyeckas 06paboTKa IT0JIy4eHHOTO MaTe-
puasia BBIIIOJIHEHA C IIOMOIIBIO CTATUCTUYECKOTO T1a-
keTa SPSS 11.5. Ocy1ecTBiIAINCh pacyeT CpeJHUX Be-
JINYUH BapUAIMOHHOTO Ps/A ¥ CTAHIAPTHOTO OTKJIO-
HeHus (M + 0) v BeIMIUHBI Mefuanb (Me), cpaBHHU-
TeJbHbIN aHanu3 no Mauny — Yurau (U), koppens-
LIMOHHBIN aHan3 110 CriupmeHny (7s). Pazaunaus cuu-
TaJINCh TOCTOBEPHBIMH IIPU P < 0.05.

PE3YJIBTATBI 1 OBCYXKJIEHUNE

AHaTU3UpYs MOJyYeHHbIE IAHHBIE, CJIEJTYET OT-
METUTbh, YTO B Ipyniry manueHToB ¢ ITTC/] Bomin
OOJIPHBIE TTPEUMYIIECTBEHHO CPETHETO0 M ITOKUJIO-
ro Boapacra (15 yes. (88.2 %)), mpu 3TOM Kak COOT-
HOIIIEHWE MYKUWH U SKEHIIWH, TaK U BO3PacCTHBIE
XapaKTEPUCTUKHU B PA3HBIX T'eHEPHBIX KaTErOPHUIX
3HAYMMO He pasiuyanuch (Tabs. 1). HaciaencrBeH-
Hasl OTATOIIEHHOCTD 0 caXapHOMY AuabeTy Ipocye-
JKHUBAJIACH TOJIBKO B 3 cirydasx (17.6 %). {o TTI npaxk-
THYecKu BceM 00bHBIM (13 13 14 (92.9 %)) 3ame-
CTUTEIbHAS TIOYeYHAas Tepamus MPOBOAUIACH METO-
JIOM IIPOTPaMMHOT0 reMo/inasiu3a. B 3 ciyuasx 6puia
OCyIIleCTBJIEHA IOUJIN3HAsA Tlepecajika mouku. [1o-
JIABJISIIONIEE YKCIIO TTAIUEHTOB C TTOC/IEYIONINM pas-
ButueM IITC/I (88.2 %) nmosryuniiy TpaHCILIAHTAT OT
YMepIIEro IOHOPA.

Baxknot xapakrepuctukoit IITC/] saBisercsa
BpeMs Pa3BUTHS JTAHHOTO OCJIOKHEHUS TPAHCIUIaH-
Taruu nouku. B Habmogasmieiica rpymme PIIT cpo-
KU BBISBJIEHHSI CaXapHOTro auabeTa KOaebaTuch OT
1 710 12 MeC U B CPETHEM COCTABIJIM 10.2 + 2.4 MeC
(Mmenuana 7 Mec). 9TO CBUIETEILCTBYET O BO3MOKHO-
ctu pazsutud IITC/l mocie 3-MecAYHOr0 CpOKa Ha-
OmofeHust y 6ojiee 3HAYMUTEJIPHOTO YKCJIA TalHeH-
TOB, UeM OIIMCAHO paHee [5].

W3 TabJ1. 1 cyieyerT, 4To JieueHue MHTHOUTOpaMu
KaJIbIIHEBPHUHA ¥ 53.0 % 601pHBIX IITC/] IpoBEieHO
MperapaToM IMUKJIOCIOPUH A U B 47.0 % cIlydyaeB —

ticosteroid) in 15 patients (88.2 %). In 2 cases pa-
tients were given 2-component therapy (calcineurin
inhibitor + mycophenolate or glucocorticosteroid).
As awhole calcineurin inhibitors were used in 100 %
of patients and glucocorticosteroid was used in
94.1 %.

Statistical processing of obtained material was
performed by means of statistic soft SPSS 11.5. The
calculation of average values of variational series,
standard deviations (M + o), and median values (Me),
comparative analysis by Mann — Whitney (U), corre-
lation analysis by Spearman (rs) were made. Differ-
ences were considered to be reliable by p < 0.05.

RESULTS AND DISCUSSION

Analyzing the findings it should be noted that
patients mainly of mean and middle age were includ-
ed into the group with PTDM (15 (88.2 %)), whereas
both male-female correlation and age-related char-
acteristics in different gender categories did not dif-
fer significantly (Table 1). Hereditary load in diabe-
tes mellitus was observed only in 3 cases (17.6 %).
Before KT nearly all the patients (13 of 14 (92.9 %))
were given a substitution renal therapy being per-
formed by the procedure of software hemodialysis.
Predialysis kidney transplantation was performed
in 3 cases. Overwhelming number of patients with a
following development of PTDM (88.2 %) has got a
transplant from a deceased donor.

An important characteristic of PTDM is a devel-
opment time period of present complication of kid-
ney transplantation. In RKT group being observed
the term of diabetes mellitus reveal ranged from 1
to 12 months and was 10.2 + 2.4 months (median
7 months) on average. These findings give the evi-
dence of possibility of PTDM development after
3 months follow-up in greater number of patients
than described above [5].

Table 1 shows that calcinuerin inhibitors thera-
py in 53.0 % PTDM patients has been performed by
cyclosporine A and by tacrolimus in 47.0 % of cases.
In the aggregate of all followed-up RKT the follow-
ing correlation was observed: cyclosporine A was a
part of base immune suppressive therapy in 61 % of
patients but tacrolimus was given only to 39 % of
patients that is some less as compared to PTDM pa-
tients.

Thus PTDM incidence in the patients’ cohort of
Novosibirsk Regional Nephrology Center is not rela-
tively high and can be compared with recent data
base of other centers in Russia [1, 6]. Clinical data
verify the significance of a more mature age of RKT,
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Ta6smuna 1. O01as XapaKTepruCcTUKA PEIUIIMEHTOB IM0YeUYHOro TpaHcIutanTaTa ¢ [ITC/ (n = 17)
Table 1. Overall characteristics of kidney transplant recipients with PTDM (n = 17)

ITokazarenu / Parameters

Yucsio 601pHEIX (%)*
Patients’ number (%)*

Ilos / Sex:
MY?KCKO¥ / male
skeHckuii / female

Bospacr, set / Age, year:
21—40
41-70
Cpennuti Bodpact (M + o), net / Mean age (M + 0), year:
MY>KIUHBI / males
skeHmuHel / females

10 (58.8)
7 (41.2)

2 (11.8)
15 (88.2)

49.4 + 12.4
50.7 + 15.0
47.1+9.1

HacstecTBeHHAS OTATOIIEHHOCTH 110 caxapHoMy iuabety / Hereditary load in diabetes mellitus:

ecTh / yes
HeT / no

Buy tpanciiantanuu / Transplantation type:
TpymHas / cadaveric

OT JKMBOTO POJICTBEHHOTO ZioHopa / from living related donor

3(17.6)
14 (82.4)

15 (88.2)
2(11.8)

ITpoBenenue nuanusnoii tepanuu fo TII / Dialysis therapy conducting before KT:

na / yes
HeT / no

14 (82.4)
3(17.6)

Bun nuanusnoi tepanuu Ao TII / Dialysis therapy type before KT:

mporpaMMHbIHi remoguanus / software hemodialysis

MTOCTOSTHHBIHM NIepUTOHEATbHBIHN Auann3 / constant peritoneal dialysis

Cpoxu BeisiBnenus IITCIT (M + o) (min — max; Me), mec
Terms of PTDM reveal (M + o) (min — max; Me), month

13 (92.9)
1(7.1)

10.2 + 2.4 (1 — 12; 7.0)

ITpumeHneHne HHrUOUTOPOB KaabuuHeBpuHa / Calcinuerin inhibitor application:

nukaocnopuH A / cyclosporine A
Takposmmyc / tacrolimus

9 (53.0)
8 (47.0)

* Kpome cpennero Bo3pacra 1 cpokoB BbrasieHus [ITC/I.
Except mean age and terms of PTDM reveal.

TAKPOJIUMYyC. B COBOKYITHOCTH BCeX HabJII0/|aBIIIHX-
ca PIIT npociie:kuBaioch ciieiyIolnee COOTHOIIIEHUE:
[IUKJIOCIIOPUH A BXOAUI B 6a30BYI0 HMMYHOCYIIPEC-
CHUBHYIO TEPANHIO ¥ 61 % OOJIbHBIX, 4 TAKPOJIMMYC Ha-
3HaYasIcA TOJIBKO Y 39 % MalueHTOB, YTO HECKOJIBKO
MeHBIIIe 10 cpaBHeHUIo ¢ nanuentamu ¢ IITC/I.
Takum obpasom, yacrora IITC/ B Koropre ma-
nureHToB HoBocubupckoro ob6sacTHoro Hedposo-
TUYECKOTO LIeHTpa CPaBHUTEJIBHO HEBeJIMKa U COIO-
CTaBUMa C JAHHBIMU JPYTUX POCCUNCKUX IIEHTPOB 32
mocJieiHue ToAbI [1, 6]. KyimHuueckue naHHble TOA-
TBEPIK/IAIOT 3HaUeHue Oosiee 3pesioro Bo3pacra PIIT,
TPaHCIJIAHTAIIUY IIOYKU OT yMepIlero JOoHoOpa Ui
MOCJIEAYIOIIETO PA3BUTHA MOCTTPAHCIIAHTAIIIOHHO-
ro nuabera [7]. [Ipyrue obcyxmaemble GaKTOPHI pU-
cKa (My?KCKO IT0JI, HACJIe/ICTBEHHAS OTATOIIIEHHOCTb,
HCTIOJIb30BAHNE ONPENEJEHHOTO BUAA HHTUOUTOPA
KaJIbIIUHEBPUHA) HE SIBJISUINCH OIPENEJITIOIINME B
passutuu [1TC/] y HabGr0AaBITAXCA TTAITAEHTOB.
Hapsny ¢ atuM Heo6xoauMo 06paTUTh BHUMA-
HHe Ha IuabeTOTeHHOe AeHCTBHE HMMYyHOCYIIpec-
CHUBHBIX IIpernaparos, IIpuMeHaeMbIx nocse TII. He-

and kidney transplantation from a deceased donor
for following development of PTDM [7]. Other con-
sidered risk factors (male sex, hereditary load, the
usage of a definite type of calcinuerin inhibitor) were
not determinant in PTDM development in follow-up
patients.

Besides it is necessary to pay attention to dia-
betogenic action of immune suppressive drugs be-
ing given after KT. Unfavorable effect of calcinuerin
inhibitors, first of all of tacrolimus, is due to a direct
toxic impact on the survival and replication of B-cells
of pancreas with insulin secretion oppression, de-
crease the sensitivity of peripheral tissues to it [6, 8].
From the standpoint of reported data the frequent
application of tacrolimus in RKT with PTDM in
comparison with a total group deserves attention.
Perhaps it can be clarified by an increased risk of the
kidney transplant rejection in specific patients.

The importance of overweight and obesity for
PTDM development and following cardiovascular
developments is accepted in most of research stud-
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Ta6smna 2. Pacupenenenue 6obHbIX [ITC/T B 3aBUCHMOCTH OT HH/IEKca Macchl Teia (n = 17) (M + 0)*
Table 2. Apportion of PTDM patients subject to body mass index (n = 17) (M + 0)*

>
I'pymmb 60sibHBIX / Patients’ groups gl\l\/ﬁl: i(lg}/rilw R
Bce 6ospabie IITC]T / All the PTDM patients 27.1+ 3.9
Myzkuunsl (n = 10) / Males (n = 10) 25.1 £ 2.0
JKennuuel (n = 7) / Females (n = 7) 30.1 + 4.1%*
Hopmasbhast macca tena (n = 4) / Normal body weight (n = 4) 23.3 + 0.9
N36prTouHas macea tena (n = 14) / Extra body weight (n = 14) 26.7 + 1.42
OzxupeHue 1-# ct. (n = 2) / Obesity, stage I (n = 2) 34.0 u/and 31.0
OzxupeHue 2-# 1. (n = 1) / Obesity, stage II (n = 1) 37.0

* KpoMe oXypeHUs 1-i U 2-1 CTEeNeHH.
Except obesity, stage I and II.

** JlocTOBepHBIE pa3indus Mexay cpeaHumu nokasareasimu UMT y my»xuus u xeHimuH (U = 6.5, p < 0.05).
Significant differences between mean values of BMI in males and females (U = 6.5, p < 0.05).

0J1aTONPUATHOE BJIMSTHHE WHTUOUTOPOB KATbIUHEB-
pUHa, B IEPBYIO OYEPEHh TAKPOJIUMYCa, 00yCIOBIIE-
HO MPSIMBIM TOKCUYECKUM BO3/IEWCTBHEM Ha BBIKH-
BaHHE U PEIUIUKAIUIO0 [-KJIETOK ITOMKETyI0YHOMN
JKeJIe3bl ¢ YTHETEHWEM CEKpeIUM WHCYJIHHA, CHU-
JKEHHEM UyBCTBUTEJIBHOCTH K HeMy mepudepuue-
CKHUX TKaHeli [6, 8]. B cBeTe MMeIOMINXCs JaHHBIX 00-
Jee yactoe HazHaueHue Takpoaumyca y PIIT ¢ ITTC/]
10 CPaBHEHUIO C OOIIEeH TPYIION 3aCTy>KIBAaeT BHU-
MaHUsA. BO3M0KHO, 3TO 00bSICHSIETCSA IOBBIIIEHHBIM
PHMCKOM OTTODXKEHUS MMOYEYHOTO TPAHCILIAHTaTa Y
KOHKPETHBIX OOJIbHBIX.

3HaueHre W30BITOYHOTO Beca U OKUPEHHA
mia passutud [ITCI u mocieayommx cepaedyHo-
COCYZIUCTBIX COOBITMH TPHU3HAETCS B OOJIBIITMHCTBE
uceseioBaHui [9—11]. B cBsI3U ¢ 3THIM HaM# U3y4EHO
COCTOsTHHE HyTpUTUBHOTO crarycay PIIT u ocobeHHO-
CTH ero BausHusA Ha Bo3HuKHoBeHue ITTC/I (TtabJr. 2).

Yucsio 6ospHBIX ¢ UMT oT 25.0 10 29.9 Kr/M2,
cpelHHE TIapaMeTphl MoKa3aTessd OTUETIIUBO CBUE-
TEJIbCTBOBAIA O IIPeo0IaatoIieM U30bITOYHOM ITH-
TaHuU cpeau 60bHBIX ¢ [TTC/]. CiemyeT oTMETUTD,
YTO y JKEHIITUH OOHApyKeHa 3HaUnMasi pa3HUIIA B U3-
JIMIIITHEM Bece T10 CpaBHEHUIO ¢ My:kurHamu (U = 6.5,
P < 0.05). Bausaus Bo3pacra Ha Besimuuny IMT He
YCTaHOBJIEHO ('S = —0.104, p > 0.05). IHauBUya b
Had OIleHKa BbIABWIA HOpMayibHble 3HaueHusa UMT
TOJIBKO V 4 60bHBIX (23.5 %). B 17.6 % ciryuaeB qua-
THOCTUPOBAHO OKUPEHUE 1-1 WU 2-H CTEEHN.

OcHoBHble HanpassieHus B jiedeHuu [ITC/ ot-
pakeHbl B KoHCeHCyce 2014 T., OTHAKO JTUCKYCCUH TI0
5TOMy BOIIPOCY MpojosnKaroTes [12—14]. Cpemu Ha-
IIIUX TTAIIMEHTOB B caxapocHrzkatoe reparmu [TTC/T
HY>KJJaJIOCh MeHee IIOJIOBUHBI OOJBHBIX (Tabi. 3).
KocBEHHO 5TO MOKeT CBUIETETBCTBOBATH O CBOEBPE-
MEHHOM BBISBJIEHUH HapyIIeHUH YIJIEBOJTHOTO 00-
MeHa M OTHOCHUTEJIbHO HETSXKEJIOM TeueHUH 3a00J1e-

ies [9—11]. In this connection we have studied the
state of nutritive status in RKT and peculiarities of
its impact on PTDM onset (Table 2).

The number of patients with BMI 25.0—29.9
kg/m?, average index values gave a clear evidence
of the prevailing hypernutrition among the patients
with PTDM. It should be noted that a significant
difference in overweight was revealed in females in
comparison with males (U = 6.5, p < 0.05). The ef-
fect of age on BMI value has not been ascertained
(rs = —0.104, p > 0.05). Individual assessment has
revealed a standard value of BMI only in 4 patients
(23.5 %). Obesity, stage I and II was diagnosed in
17.6 % of cases.

Guidelines for PTDM therapy are reflected in
the Consensus (2014), however this issue is still po-
lemical [12—14]. Less than a half of the followed-up
patients required a sugar-lowering PTDM therapy
(Table 3). Indirectly it may give an evidence about
timely revealed carbohydrate metabolism distur-
bance and a relatively mild course of the disease
in most of RKT with PTDM. Only 3 patients devel-
oped an insulin demand (17.6 %). Characteristically,
whereas 2 patients had hereditary load in diabetes
mellitus.

CONCLUSION

Postrtransplantation diabetes mellitus remains
an actual problem in patients with transplanted
kidney. This complication was revealed in 8 % of
recipients of kidney allograft being followed-up in
Novosibirsk Regional Nephrology Center. Individu-
als over 40 having obtained a graft from a deceased
donor, in most of cases having nutritive status dis-
turbance to the extent of obesity prevail in PTDM
patients’ group. A correlation between the rise of
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Ta6smna 3. I[lorpeGHOCTD B caxapoCHUIKawoIen Tepanuu y 601bpHBIX ¢ [TTC/ (n = 17)
Table 3. Demand in sugar-lowering therapy in patients with PTDM (n = 17)

Bun repaniuu / Therapy type

Ywucsio 60bHBIX (%) / Patients’ number (%)

Bes caxapocumkarormeii Tepanuu / Without sugar-lowering therapy

9(52.9)

IepopasbHble caxapocHUIKatoIHe mpemnaparsl / Peroral sugar-lowering drugs 5 (29.5)

Nucynunotepanus / Insulintherapy

3(17.6)

BaHus y 6ospimuHceTBa PIIT ¢ mocTTpaHCIIaHTAIU-
OHHBIM caxapHbIM Juaberom. [ToTpeGHOCTH B Ha3HA-
YeHHe MHCYJIMHA Pa3BUJIACh TOJIBKO Y TPEX MallieH-
TOB (17.6 %). XapakTepHO, UTO IBO€ OOJIbHBIX MTMETH
IIpYU 3TOM HACJIECTBEHHYIO OTATOLIEHHOCTD IO JU-
abery.

3AK/IIOUEHUE

ITocTpaHCIUTAHTAIIMOHHBIN CaxapHBIA uabeT
ocTaercs peaJibHOU TPo0JIeMOH Y MAIEHTOB C IIepe-
CayKEHHOH IMOYKOH. JIaHHOE OCJIOMKHEHUE ObLIO BbI-
ABJIEHO ¥ 8 % peLUIINeHTOB PeHaJbHOI'O aJUIOTPaH-
cIUIaHTaTa, Habmromaomuxesa B HoBocubupckom 06-
JIACTHOM He(pOJIOTHYECKOM IieHTpe. B rpymiie 60715~
vbIX [ITC]l mpeobyiamaroT suiia crapiie 40 JIeT, I0-
JIyJIUBIIVE TPAHCIUIAHTAT OT YMEpPIIETO JOHOPA, B
OOJIBIITMHCTBE CJIyyaeB UMeEIOIIUe HAPYyIIEeH!s B Hy-
TPUTHUBHOM cCTaTyce BILIOTH JI0 okupeHus. Koppe-
JIANUA MeXKAy IOBBIIIEHNEM WHJIeKca MAacchl Tejia
U JKEHCKUM II0JIOM TpeOyeT JOMOJTHUTETHHOTO BHU-
MaHHs K MOHUTOPUHTY YTJIEBOAHOTO 0OMeHa y 9TOH
kateropuu PIIT. OTcyTCTBUE SIBHOTO MpeobiaaHust
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body mass index and female sex claims extra atten-
tion to carbohydrate metabolism monitoring in this
RKT type. The absence of an apparent prevalence in
the frequency of tacrolimus application in patients
with PTDM does not eliminate the problem of im-
mune suppression effect on the development of this
complication but rather gives the evidence of being
necessary to assess risk factors in the onset of diabe-
tes mellitus in RKT.
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