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KAMHUYECKUN CAYUYAU CAXAPHOI'O AMABETA Y PEBEHKA
14 AET IIOCAE TPAHCIIIAHTAIIUM ITOUKU

H.A. BEADBIX, M.M. PBIBAKOBA, V1.B. ITM3HIOP, A.B. EXXKOB

Ps3anckuit rocyAapCTBeHHBIN MeAVITMHCKUI yHuBepcuTeT M. akajemuka VLI ITasaosa, Pssans, Poccniickas ®eaepariys

MoCTTpaHCNAaHTALMOHHbIN caxapHbiit avabet (NTCA) npeacTaBnseT cobolt cepbé3Hoe MeTaboNnyeckoe OCNOXKHEHWE, Pa3BUBatOLLEeCs Y peLunu-
€HTOB MoC/e TPaHCNIaHTaLMM NoYkK. Ero natoreHes ABASETCA MyAbTUHAKTOPHbIM M coYeTaeT B cebe MHCYIMHOPE3UCTEHTHOCTb, MHAYLMPOBAHHYIO
MMMYHOCYMPECcCopamu, 1 HapyLLEeHWe CeKpeLymn UHCyIMHa BeTa-KneTkamm NoAKeNyAouHow Kenesbl. BosHukHoseHwe MTC/ accouumpoBaHo €o 3Ha-
UUTENbHBIM CHUMKEHMEM BbI)KMBAEMOCTU NaLLMEHTOB M TPAHCMAAHTaTa, NOBbLIWEHNEM PUCKA CEPAEYHO-COCYAUCTbIX 3a601eBaHNI U MHDEKLMOHHbIX
OC/I0}KHEHWI, YTO 0BYCNABAMBAET NPUCTANIbHOE BHUMAHUeE K JaHHOW npobneme B TpaHcnaaHTonorMu. Yactota passutus MTCA BapbupyeT B LWIMPOKUX
npeaenax — ot 5% £0 40% — 1 3aBUCUT OT KomnieKca GaKTopPoB. K HUM OTHOCATCA MCXOAHbIE AaHHbIe peLmnieHTa (Bo3pacT, M36bITouHas macca Tena,
HacNeaCTBEHHOCTb), MPUMEHAEMAs CXeMa MMMYHOCYNpeccun (0cobeHHO BbICOKME 03bl IMIOKOKOPTUKOUAOB M TAKPOSIMMYC) U NPOLOIKUTENBHOCTD
HabntogeHua. Mpu 3TOM MUK AUArHOCTUKM NPUXOANTCA Ha NEPBbI rog Nocae onepauym, Koraa MMMYHOCYNPeccMBHas Tepanua Hanbonee arpeccus-
Ha. B cTaTbe feTasbHO aHa/IM3UPYIOTCA COBPEMEHHbIE AaHHbIe O PAaCcNPOCTPAHEHHOCTU, KIMHUYECKMX OCOBEHHOCTAX U noaxogax K nedexuio MTCA.
Ocobblit aKLEHT AenaeTca Ha CNOXHOCTAX ynpaBaeHua AnabeTom y MaupMeHTOB MoC/ie TPaHCMAaHTaLMM, KoTopble TpebytoT coboaeHNA TOHKOro
6anaHca mexzay npoTMBoAMabeTMYeckon U MMMYHOCYNPECCUBHOM Tepanueil. TeopeTUYecknii maTepuan NogKpenaéH cobCcTBEHHbIM KAMHUYECKUM
HabntogeHvem cnyyas MTCA y noapocTka 14 ner.

KntoueBble cnoBa: MpaHCnAaHMayus noYku, MoCMMmMpPAaHCnAaHMAYUOHHbIU caxapHell duabem, xpoHu4yecKas 60s1e3Hb MoYeK, NocaeonepayuoHHoe
neveHue, demu, KauHu4eckul cayyad.
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CLINICAL CASE OF DIABETES MELLITUS IN A CHILD 14 YEARS AFTER KIDNEY
TRANSPLANTATION
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Post-transplant diabetes mellitus (PTDM) is a serious metabolic complication that develops in recipients after kidney transplantation. Its pathogenesis is
multifactorial, combining immunosuppressant-induced insulin resistance with impaired insulin secretion by pancreatic beta cells. The development of
PTDM is associated with a significant reduction in patient and graft survival and an increased risk of cardiovascular disease and infectious complications,
which accounts for the close attention paid to this problem in transplantology. The incidence of PTDM varies widely, from 5% to 40%, and depends
on several factors. These include recipient baseline characteristics (age, overweight, heredity), the immunosuppressive regimen used (particularly high
doses of glucocorticoids and tacrolimus), and the duration of follow-up. The peak incidence of diagnosis occurs during the first year after surgery, when
immunosuppressive therapy is most intensive. The article provides a detailed analysis of current data on PTDM prevalence, clinical features, and treatment
approaches. Particular emphasis is placed on the challenges of diabetes management in transplant recipients, which require maintaining a delicate balance
between antidiabetic and immunosuppressive therapy. The authors support the theoretical discussion with their own clinical observation of PTDM in a
14-year-old adolescent.
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BBEAEHMUE

TpaHcnnaHTauma nodek (TM) ABAseTCA OAHWMM M3 BapWaHTOB
NeYeHUs TePMUHANBHOW CTafuM NOYEYHOM HefoCTaTo4YHOCTU. B no-
cnegHue rofbl KPAaTKOCPOUYHAA BbIXKMBAEMOCTb NaumeHTos nocne TI1
3HaUUTENBHO YNYYLINAACh, BNaroAapsa COBEPLIEHCTBOBAHUIO XMPYPri-
YECKMX METOZ0B U BHEAPEHMUIO COBPEMEHHON MMMYHOCYNPECCUBHOM
Tepanuu. Y peuunueHToB NOYEYHOro TPaHCNNaHTaTa OTMeYaeTca Bbl-
COKMI PUCK CEPAEYHO-COCYAMUCTbIX 3aD01eBaHMI, MHDEKLMI U 3710Ka-
YecTBEHHbIX HOBOOOPA30BaHMIA MO CPABHEHMIO C 0OLLEl NonynALmMen.
Ocoboe BHUMaHMWe yaenseTca NoCTTPAHCNAAHTALMOHHOMY CaxapHO-
My amabety (NTCA) [1].

MTCA — cocTosHMe, BO3HMKAOLLEE MOA, BO3AENCTBMEM Pa3NnY-
HbIX GaKTOPOB, BK/IOUAA MMMYHOCYNPECCUBHYIO TEPANMIO, UHCYIMHO-
PE3UCTEHTHOCTb, HapyLLeHWe CeKpeLMn MHCYAnHa 1 ap. [2]. OaHako
yactoty NTC/, £0 cvMx NOP CAOXKHO ONpeaenuTb, AaHHble BapbUpyOT
o1 5% 00 40%. Mpwy 3T0M 6ONBLIMHCTBO C/ly4aeB BO3HWUKAET B TeUEHUe
1 roga nocne nposegeHua TIM [3]. Mo AaHHbIM OTAENbHbIX LLEHTPOB
1N MHOTOLIEHTPOBBIX MCCea0BaHMM, B ErvnTe YactoTa passutua MTCL,
cocTaBuna 18,2%, Bo ®paHumm — 7% yepes 2 roga HabntoaeHus, B Cy-
faHe — 8,6%, a B CLLA — 16% yepes 12 mecaues HabatogeHus nocne
TN v 24% — yepes 36 mecsAues [4].

Bnepsble o MTC/, 8 1964 roay coobwmn Thomas Starzl nocne ne-
pecagkun noukun. C 2003 roga, COrMacHO MexayHapoaHbIM peKoMeH-
daupam, MTCA cTann HasbiBaTb «BrepBble BbIABAEHHbIM AMabeTom
nocae TpaHCNAAHTaLMmM», a ANA AMArHOCTUKM UCMOb30BaTh KpuTe-
pun, NpesanoxeHHble BcemupHoOW opraHusaumelt 34paBooXpaHeHUs
(BO3) 1 AmepwKaHCKoi anabeTonornyeckoi accoupaumeit [5]. Aua-
FHOCTUYECKME KPUTEPUM OCHOBaHbI Ha pekomeHaauuax BO3, cornac-
HO KOTOPbIM YPOBEHb [10KO3bl B NNa3Me HaTOLAK JO/MKEH COCTaB-
nATb 2126 mr/an (7 Mmonb/n), ypoBeHb [H0KO3bl Yepes 2 yaca nocse
NepopasibHOro TeCTa Ha TONePAHTHOCTb K IIIOKO3€e C HarpysKoi 75 1
[onXeH coctasnaTtb 2200 mr/an (11,1 mmonb/n) uam goaxkHa 6biTb
CMMMNTOMATUYECKAA TMNEPIIMKEMMA C YPOBHEM [IOKO3bl B Nnasme
2200 mr/an (11,1 mmonb/n) [6]. AMeprKaHcKan AvabeTonormyeckan
accoupaLma BKAOYMAA YPOBEHb MMKMPOBAHHOIO remornobnHa 6,5%
B CMMCOK KPUTEPUEB A9 NOCTAaHOBKM AMarHo3sa [7].

K Hemoamnduumpyembim daktopam pucka passutua MTCH oT-
HOCATCA: BO3PACT cTaplue 45 NeT, NOAUKUCTO3 NOYEK, OTATOLEHHbIV
cemeliHbI aHamHe3 no CA. Cneundunyeckme pakTopbl pUCKa BKAOYA-
0T NPUMEHAEMYIO CXEMY MMMYHOCYNPECCUM, NOBbILLEHHbIN YPOBEHb
[7IOKO3bl B KPOBM BCKOPE MOC/Ie TPAHCNaHTaLuuW, Haamumne uutome-
ranoBupycHou HbeKLmK 1 renatuta C, OTTOPIKEHME NepecarkeHHOro
opraHa, Ucnosib30BaHWe TPYMHOro AOHOPCKOrO OpraHa, a TaKKe oco-
6EHHOCTV BPOXAEHHOTO MMMyHUTeTa. K moandmumpyembim dakTo-
paMm pUCKa OTHOCATCA Ha/IMYMeE BbICOKOTO MHAEKCa Macehl Tena, runep-
TOHUM B aHaMHe3e, NpUMeHeHUe Takpoaumyca [8, 9].

VMiIMMyHOCynpeccvBHaA Tepanua CYMTAETCA BaxkHbIM (GaKTOpPOM
pucka pa3sutua MTC/, KOTOPbIN NOTEHLMANBHO BO3MOXKHO MOAUOULL-
poBaTb. OfHAKO Ha AaHHbIi MOMEHT HeT ybeanTeNbHbIX [0Ka3aTe/IbCTB
TOrO, YTO U3MEHEHME CXEMbI MMMYHOCYNPECCUM (Hanpumep, 3ameHa
TaKpPO/IMMYyCa Ha LIMKNOCMOPUH A UM OTKa3 OT I/IHOKOKOPTUKOMIOB)
No3BONAET CHU3UTb pUCK MTCL 6e3 NoBbILEHWA PUCKA OTTOPMKEHUS.
MNosTomy ocobeHHO BaxHO pa3pabaTtbiBaTb cTpaTerMm 3ddeKTUBHOM
KOHTPO/IA MMNEPITIMKEMUN Ha GOHe NPOBOAMMONM MMMYHOCYNPECccUm
[10]. B nepBbIi1 rog nocae TpaHCNAAHTaLMM MOYKM MPOUCXOAAT 3HAUM-
TeNbHble KonebaHus B MeTaboNM3Me [HOKO3bI, UTO AeNaeT TOT Nepuog,
Hanbonee KPUTUYHBIM A8 Pa3BuTUA anabeTa [11].

CornacHo uccneposaHuam, [TCL oKasbiBaeT cCyllecTBEHHOe
BANAHME Ha pe3ynbTatbl TI1. B YacTHOCTH, rogMyHan BbIXKMBAEMOCTb
peuunnueHToB Noykn ¢ MNTCL 3HaYUTENbHO HUXKE, YeM Y peLunueH-

INTRODUCTION

Kidney transplantation (KT) is one of the treatment options
for end-stage renal failure. In recent years, short-term survival
after KT has improved significantly due to advances in surgical
techniques and the introduction of modern immunosuppressive
therapy. Kidney transplant recipients are at higher risk of car-
diovascular diseases, infections, and malignant neoplasms com-
pared with the general population. Particular attention is paid to
post-transplant diabetes mellitus (PTDM) [1].

PTDM develops under the influence of various factors, in-
cluding immunosuppressive therapy, insulin resistance, impaired
insulin secretion, and others [2]. However, the incidence of PTDM
remains difficult to determine, with reported rates ranging from
5% to 40%. Most cases occur within 1 year after KT [3]. Data from
individual centers and multicenter studies report an incidence of
18.2% in Egypt, 7% in France after 2 years of follow-up, 8.6% in
Sudan, and 16% in the United States after 12 months of follow-up
following KT, and 24% after 36 months [4].

Thomas Starzl first reported PTDM in 1964 after KT. Since
2003, international recommendations have referred to PTDM
as “new-onset diabetes after transplantation”, and the World
Health Organization (WHO) and American Diabetes Associa-
tion diagnostic criteria have been used [5]. The diagnostic cri-
teria are based on WHO recommendations, according to which
fasting plasma glucose should be 2126 mg/dL (7 mmol/L), the
2-hour plasma glucose level after a 75-g oral glucose tolerance
test should be 2200 mg/dL (11.1 mmol/L), or symptomatic hy-
perglycemia with a plasma glucose level 2200 mg/dL (11.1
mmol/L) should be present [6]. The American Diabetes Associa-
tion included a glycated hemoglobin level of 6.5% as a diagnos-
tic criterion [7].

Non-modifiable risk factors for PTDM include age over 45
years, polycystic kidney disease, and a family history of diabetes
mellitus. Specific risk factors include the immunosuppressive reg-
imen used, elevated blood glucose shortly after transplantation,
cytomegalovirus infection and hepatitis C, transplant rejection,
the use of a deceased-donor organ, and features of innate im-
munity. Modifiable risk factors include a high body mass index, a
history of hypertension, and the use of tacrolimus [8, 9].

Immunosuppressive therapy is considered an important risk
factor for PTDM that may be modifiable. However, there is cur-
rently no convincing evidence that changing the immunosuppres-
sive regimen (for example, replacing tacrolimus with cyclosporine
A or withdrawing glucocorticoids) can reduce the risk of PTDM
without increasing the risk of rejection. Therefore, developing
strategies to control hyperglycemia during ongoing immunosup-
pressive therapy is particularly important [10]. During the first
year after KT, substantial fluctuations in glucose metabolism oc-
cur, making this period the most critical for the development of
diabetes [11].

Studies show that PTDM substantially affects KT outcomes.
In particular, 1-year survival among kidney transplant recipients
with PTDM is significantly lower than among recipients with-
out this complication, at 83% and 98%, respectively. In addition,
PTDM has been shown to adversely affect graft survival and in-
crease the likelihood of graft rejection (70% of cases compared
with 45% in patients without PTDM) [8].

Transplant recipients may be at higher risk of severe infec-
tion caused by SARS-CoV-2 [12]. Coronavirus infection adversely
affects kidney graft survival and increases rejection risk [13].
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ToB 6€3 3TOro 0CNOXKHeHMs, cocTasnas 83% M 98% COOTBETCTBEHHO.
Kpome Toro, nokasaHo, yto MNTC/, HeraTBHO BAMAET HAa COXPAHHOCTb
TPaHCNNaHTaTa M yBEAWUMBAET BEPOATHOCTb ero oTTopxeHus (70%
CNy4aeB no cpasHeHuio ¢ 45% y naupeHnTos 6e3 NTCA) [8].

PeumnueHTbl TpaHCMAHTaTOB MOTYT noagepratbcs bonee Bbl-
COKOMY PUCKY TAXKENOTO TeYeHUA MHPEKLMK, BbIaBaHHOW SARS-CoV-2
[12]. KopoHaBupycHasa MHOEKLMA OKa3bIBAaET HEraTUBHOE BAMAHME Ha
BbIXKMBAEMOCTb MOYEYHOTO TPAHCMIaHTaTa, NOBbILLAA PUCK ero oTTop-
wenua [13].

Mocnepctaua NTCA moryT 6biTb pasHoobpa3HbiMK. Hanbonee
3HauYMmoe M rposHoe ocnoxHeHue MNTCH — cepaeyHo-cocyancTble
3abonesaHusa. OgHaKo, B 4ONrOCPOYHOM nepcnekTuae, MTCA moxkeT
MHWULMMPOBATL IOMEPYNAPHbIE, TYBYNOMHTEPCTULMANbHBIE /UK
cocyaucTble nopaxeHua nodyek. atonornyeckme npusHaku MNTCA
aHaNOIMYHbl TUMUYHOMY AMAbEeTUYECKOMY MOpPaXKeHU CObCTBEH-
HbIX no4yeK. CaMbiM paHHUM 06HaPYKMBaeMbIM U3MEHEHWEM MO pe-
3y/IbTaTam CBETOBOW MUKPOCKOMUM ABASETCA pacLUMpeHne Me3aHru-
yMa ¥3-32 NOBbILEHHOTO HAKOM/IEHWA MaTpuKca. Ha 6onee No3aHWX
CTafiMAX Pa3BMBAKOTCA Me3aHTUasIbHbINM CKIEPO3 U Y3e/KOBOE Ha-
KonneHne Me3aHrnanbHoro matpukca. OfiHaKo, MO CPaBHEHUIO C
AnabeTnyeckor Hedponatueit B cOBCTBEHHbIX noukax, MTC/ vale
accoLMMPYeTCA C COCYAMCTBIMU UK TYOYNOUHTEPCTULMAIBbHBIMU
U3MeHEHUAMMU, BbI3BaHHbIMM OTTOPKEHUEM, BUPYCHOW MHEKLMEN,
HedpPOTOKCUYECKMM AeiCTBMEM NIEKApPCTBEHHbIX Npenapatos Uau
HM3KMM KayecTBOM AOHOPCKOWM NOYKu. CuHepreTuyeckuii apodekTt
3TUX U3MEHEHWUI MOXKeT 06bACHWUTL HeraTuBHoe BansHWe MTCA Ha
[ONTOCPOYHYIO BbIXXMBaemMoCTb TpaHcnnaHTata. MTCA Takxe mo-
KET BbITb MPUUMHOW APYTUX CEPbE3HBIX COCYAUCTbIX OC/IOMKHEHWUN,
3aTparvMBaloLLMX KaK MesIKMe, Tak U KpPYMHble KPOBEHOCHbIE COCYAbI.
M36bITOK KOHEYHbIX NPOAYKTOB [JIMKMPOBAHWA ABNAETCA OLHWUM U3
Hanbonee BaKHbIX MEXaHU3MOB, BOB/IEYEHHbIX B NAaTOGU3NONOTMIO
3TUX MUKPOCOCYAMCTbIX OCNI0XKHEHWIA. [Tofo6HO obLweit nonynsuum,
AnabeTnyeckne OCNOXKHEHMA TaKKe YacTo BCTPEYAOTCA Y MaLueH-
ToB ¢ MTC/, BKAOYaA KeToaLMA03, HEBPOSOTUYECKME U OdTaNbMO-
JIOTUYECKME OCNOXKHEHMUA, a TaKKe PeLUAMBUPYIOLLYIO TMMOIINKe-
muio [14].

LLENb UCCNEAOBAHMA

OnucaTb cOBCTBEHHOE KNMHUYECKOe HabtogeHme 3a 0cobeHHO-
CTAMM TeYEHUA U AnarHocTukm NTCA y pebénka nocne TN.

3TUyecKkoe 3asABAeHUE. ITO UCCNefoBaHWe OblI0 MPOBEAEHO
B COOTBETCTBUM C ITUYECKMMM MPUHLMNAMU XeNbCUHKCKON AeKna-
pauuu. MoayyYeHWs cornacus 3TUYECKOro KOMUTETa He TpeboBanocs,
YUWTbIBAA XapaKTep AaHHOW paboTbl (KAMHUYECKUI ciyyalt). ABTopbl
MOATBEPKAAIOT, YTO POAUTENIN NALMEHTA JaNK CBOE MHDOPMMPOBAH-
Hoe cornacue Ha 06paboTKy ero NEPCOHasbHbIX AaHHbIX, @ TaKKe Ha
ny6AVMKaLMIO aHOHUMU3MPOBAHHBIX Pe3yNbTaToB  06CNefOBaHMN.
[laHHble NaLMeHTa NOMHOCTbHO CKPbITbI M AHOHUMU3UPOBAHBI U HE A0-
CTYMHbI B HACTOALLEN NMYOGANKALLMN.

KnuHuueckoe HabnogeHune

Manbumk A. pogmnca 06.04.2010 r. oT BTOpoit 6epeMeHHOCTH,
KoTopaa HacTynuna nocne 10 net becnnoams, CBA3aHHOO € NepeHe-
CEHHOV onepaLmelt Ha MaTo4HbIX Tpybax. bepemeHHOCTb NpoTeKana ¢
ocnoxHeHnamu: B 19-20 Hefenb 0TMeYanach yrposa npepbiBaHua, Ha
27-4 Hepene 6blN0 BbIABNEHO HapyLUeHWe MATOYHO-N/ALEHTAPHOrO
KPOBOTOKA U BPOXKAEHHDBIN NMOPOK Pa3BUTUA NMOYEK MO AaHHbIM Y3N.
Pe6&HoK poaunca ¢ HU3Kol maccow Tena (2150 r) u anuHolt 45 cm,
C oueHKoi no Anrap 5/6 6annoB. ANNepronorMyecknii aHamHes He
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The consequences of PTDM can be diverse. The most signif-
icant and serious complication of PTDM is cardiovascular disease.
In the long term, however, PTDM may initiate glomerular, tub-
ulointerstitial, and/or vascular kidney lesions. The pathological
features of PTDM are similar to those of typical diabetic injury in
native kidneys. The earliest detectable change on light microsco-
py is mesangial expansion due to increased matrix accumulation.
At later stages, mesangial sclerosis and nodular accumulation of
mesangial matrix develop. However, compared with diabetic ne-
phropathy in native kidneys, PTDM is more often associated with
vascular or tubulointerstitial changes caused by rejection, viral in-
fection, nephrotoxic medications, or poor donor kidney quality.
The synergistic effect of these changes may explain PTDM's ad-
verse impact on long-term graft survival. PTDM may also cause
other serious vascular complications involving both small and
large blood vessels. Excess accumulation of advanced glycation
end products is one of the most important mechanisms involved
in the pathophysiology of these microvascular complications. As
in the general population, diabetic complications are also com-
mon in patients with PTDM, including ketoacidosis, neurological
and ophthalmological complications, as well as recurrent hypo-
glycemia [14].

PURPOSE OF THE STUDY

To describe the authors’ own clinical observation of the
course and diagnostic features of post-transplant diabetes melli-
tus (PTDM) in a child after KT.

Ethics statement. This study was conducted in accordance
with the ethical principles of the Declaration of Helsinki. Ethics
committee approval was not required given the nature of this
work (a clinical case). The authors confirm that the patient’s par-
ents provided informed consent for the processing of his personal
data and for publication of anonymized examination results. The
patient’s data have been fully concealed and anonymized and are
not available in the present publication.

Clinical observation

Boy A. was born on April 6, 2010, from the second preg-
nancy, which occurred after 10 years of infertility associated with
previous surgery on the fallopian tubes. The pregnancy was com-
plicated: at 19-20 weeks, there was a threatened miscarriage; at
27 weeks, impaired uteroplacental blood flow and a congenital
renal malformation were detected by ultrasound. The child was
born with a low birth weight of 2,150 g and a length of 45 cm,
with an Apgar score of 5/6. The allergy history was unremarkable,
and preventive vaccinations were administered according to an
individual schedule.

On day 3 of life, the child was transferred to the Department
of Neonatal Pathology of the N.V. Dmitrieva Regional Children’s
Clinical Hospital in Ryazan (RCCH) with a body weight of 1,850 g.
The child was lethargic, with decreased muscle tone and sluggish
neonatal reflexes. Episodes of apnea accompanied by generalized
cyanosis were observed. Breathing involved accessory muscles;
diffuse fine moist rales were heard bilaterally. The results of labo-
ratory tests on admission are presented in Tables 1-3. Renal ultra-
sound dated April 10, 2010, revealed signs of multicystic dyspla-
sia of the right kidney and hypoplasia of the left kidney.

The following clinical diagnosis was established: Primary:
Congenital bilateral pneumonia, severe course. Grade 1 respira-
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OTATOLLEH, NPObUNAKTUYECKME NPUBUBKM BbINONHANUCH MO UHAUBU-
ZyanbHomy rpadmky.

Ha 3-11 aeHb *Kun3HM pebEHOK bbin NepeBeaEH B OTAeNeHMEe NaTo-
NIOTUM HOBOPOXKAEHHbBIX OB6NACTHOM AETCKOM KNMHUYECKOM 60NbHMLbI
um. H.B. imutpuesoii r. Pasanu (OAKB) ¢ maccoit Tena 1850 r. Pe6é-
HOK OblN BAMbIN, MbILLEYHDBINA TOHYC CHUMKEH, pedeKCbl HOBOPOXKAEH-
Horo Banble. Habntoganucb anu3oapl anHo3, COMpPOBOXKAAOLLMECH
Pa3MTbIM LaHO30M. [biXxaHWe C yyacTMeM BCMOMOTaTeNbHON My-
CKynaTypbl, Anddy3HbIE MeNKoNy3blpyaTble XpUMbl C 06EUX CTOPOH.
Pe3synbraTbl n[abopaTopHOro obcnefoBaHWA Npy NOCTyNAeHUM NpuBe-
JeHbl B Tabn. 1-3. Ha Y3M nouek ot 10.04.2010 r. BblsiBNEHbI NPU3HAKK
MYNBTUKMUCTO3a NPABOW M TMNONAa3Msa 1EBOV MOYKMU.

BbiCTaBNeH KAMHWYECKMA AunarHo3: OCHOBHOM: BpoxAaéHHasA
NHEBMOHMUA, IBYCTOPOHHAR, TAXENOe TedeHne. [JH 1. MepuHaTanbHoe
nopaxeHue LLHC, cuHapom yrHeTeHus. ConyTcTaytOWMM: BpoxKaéH-
Hasf aHOMa/IA Pa3BUTUA NMOYEK: MYNBTUKMCTO3 NPABOW MOYKK, TUMO-
nAasvA Co CMOpLUMBAHMEM NeBON NOYKKU. bakTepuypua BcneacTene
BTOPUYHOTO nuenoHedputa. OcTpasd MNoYeYHas HeAOCTaTOYHOCTb,
yrpo3a pasBuTUA XPOHMYeCcKon bonesHu noyek (XBM). HepoHoweH-
HOCTb Il cTeneHwn.

PebéHoK nonyyan aHTMbBaKTEPUAbHYIO (LLepTPUaKCoH, KaHed-
poH, cynbnepaued, GAOKOCTAT) U FOPMOHANbHYID (NPesHU3010H
KOPOTKMM Kypcom) Tepanuto, 6udnans, KOPTEKCUH, KOPenH per os B
OCTPOM NepUoAe NpPU anHo3. BeinvcaH nog HabntoaeHve Bpada-neau-
aTpa, Heppoora, HeBPOIOra MO MECTY KUTENbCTBA.

B Bo3pacTe 2 mecaua pebéHok nosTopHo noctynaet 8 OAKB ¢
*Kanobamm Ha BANOCTb, NIOXOW anneTuT, 6ECNOKOMHbBIN COH, PeaKyo
pBOTY. Pe3ynbrathl NabopaTopHOro obcnefoBaHMA Ha JaHHOM 3Tane
npvBeseHbl B Tabn. 1-3.

Tabauya 1 Pe3ynemamsi 06uie20 QHAAU3A KPOBU NAYUeHMa A. 8 UHAMUKe

tory failure. Perinatal central nervous system injury, depression
syndrome. Comorbid: Congenital renal malformation: multicystic
dysplasia of the right kidney, hypoplasia with contraction of the left
kidney. Bacteriuria due to secondary pyelonephritis. Acute renal
failure, risk of chronic kidney disease (CKD). Grade Il prematurity.

The child received antibacterial therapy (Ceftriaxone, Ca-
nephron, Sulperacef, Flucostat) and hormonal therapy (a short
course of prednisolone), as well as Bifiliz, Cortexin, and oral caf-
feine during the acute period for apnea. He was discharged for
follow-up with a pediatrician, nephrologist, and neurologist at his
residence.

At the age of 2 months, the child was readmitted to the
RCCH with complaints of lethargy, poor appetite, restless sleep,
and occasional vomiting. Laboratory results at this stage are pre-
sented in Tables 1-3.

Urine culture for sterility yielded E. coli (100,000/mL). Renal
ultrasound dated July 2, 2010, showed signs of multicystic dyspla-
sia of the right kidney and hypoplasia of the left kidney. Cystog-
raphy dated July 14, 2010, revealed left-sided passive grade V-V
vesicoureteral reflux (VUR).

Clinical diagnosis: Primary: Stage IV CKD, predialysis stage.
Grade IV-V left-sided VUR. Grade Ill iron deficiency anemia. Co-
morbid: Congenital anomaly of the urinary system: Multicystic
dysplasia of the right kidney.

Treatment included Recormon 1500 IU once daily, Cefabol,
Ketosteril % tablet twice daily, Maltofer 10 drops.

On May 12, 2011, the child was examined by M.M. Kaabak,
MD, PhD, Professor, Head of the Kidney Transplantation Depart-

Table 1 Complete blood count results of patient A. over time

14.05. 22.10. 10.03. Pe::;z:;"ﬂ"'e
2023 2024 2025
Reference range

lemornobwun, r/n

182 78 89 114 99 117 116 107 110-140
Hg, g/L
Konnyectso aputpoumnTos,
UG 5.5 2.48 3.22 4.06 3.57 3.9 4.49 5.1 3.7-4.9
RBC, x1012/L . : . . . . ' . 7-4.
Konunuectso neikoumTos,
x10%n 6.8 4.1 8.1 10.4 3.0 2.6 8.6 13.3 4.5-10
WBC, x109L
Konnyectso TpombounTOB,
x10%n 16 178 36 268 260 275 225 324 150-400
PLT, x10%/L
OTHOCKTE/IbHOE KONMYEeCTBO
HenTpodunos, % 62.8 6 47.5 84 65.8 42.2 52.6 74.8 43-65
Relative neutrophil count, %
OTHOCUTE/IbHOE KONMYEeCTBO
numdoumnTos, % 57 84 35.7 35.7 65.8 65.8 37.8 19.1 >6 years: 30-45
Relative lymphocyte count, %
OTHOCKTE/IbHOE KOIMYECTBO
MOHOLMTOB, % 6 8 11.2 3.2 3 1 2 6.1 2-10
Relative monocyte count, %
OTHOCKTE/IbHOE KO/IMYECTBO
303MHOGUNOB, % 7 5 4 2 1 1 0 0 0.5-8
Relative eosinophil count, %
CO3, no BecTeprpeHy, mm/u 1 23 50 10 4 8 9 1 412

ESR (Westergren), mm/h
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MoceB MoUM Ha CTepUbHOCTL — BblaeneHa E. coli (100 Tbic/mn).
¥Y3U nouek ot 02.07.2010 r.: Npu3HaKKM MyAbTUKMCTO3a NPaBOM U TUMNo-
nnasva nesoi noyku. Luctorpadus ot 14.07.2010 r.: N€BOCTOPOHHUIA
MacCUBHbIM Ny3blPHO-MOYETOYHMKOBDIN pedatoke (MIMP) IV-V cteneHm.

KnuHunyeckmin amarHos: OcHosHoi: XBM IV ctaguu, npeaama-
nm3Haa ctagua. NMMP IV-V cT. cnesa. HenesogeduunTHaa aHemusa |lI
cteneHu. ConyTcTByOLWMIA: BpoKaEHHAsA aHOMaIMA MOYEBOW cucTe-
Mbl: MY/IETUKMCTO3 NPaBOW NOYKM.

Monyyan neyeHue: pekopmoH 1500 ME 1 pas B AeHb, Ledabon,
KeTocTepun ¥ Tab. 2 pasa B AeHb, Manstodep 10 Kanenb.

12.05.2011 r. pebEHOK KOHCYNbTUPOBAH A.M.H., npodeccopom
Kaabak M.M., 3aB. otgeneHmem TpaHcnAaHTaLum NoYkn Poccuitckoro
Hay4HOro LeHTpa XMpyprm M. akagemuka b.B. Metposckoro (PHLX)
r. Mocksbl. PekomeHgoBaHO: npu nporpeccuposaHmn XBIM — TpaHc-
NAaHTaLMA MOYKM (B KayecTBe foHOpa obcneayetca maTb, Kpome
TOrO, AiaHHble Pe6EHKA NOMELLEHbI B INCT OXKMUAAHWA TPYMHOMN NOYKM).

B Bo3pacTe 1,5 roga pebEHoK nocTynaeT B POCCUIACKYIO AETCKYIO
KNMHMYeckyto 6oabHMUY T. MockBbl ana koppekuun NMMP ¢ apuarHo-
3om: XBM IV ctagmun. MynbTukMcTO3 npasoit noyku. MMP IV-V cT. cne-
Ba.

O6Lme aHanM3bl KpoBM M Moum ot 23.11.2011 r.: B npeaenax
HOPMbI. Pe3ynbTaT BMOXMMMYECKOTO aHann3a KpoBM MPUBEAEH B
Tabn. 3.

25.11.2011 r. npou3BeaeHa SHAONNACTMKA YCTbA NEBOTO MOYe-
TOYHMKa. Monyyan uedrasnanm B Bo3pacTHoit gose. Mocneonepauu-
OHHbI Neproz, NpoTeKan rMagaKo.

04.06.2013 r. pebEHOK NMOBTOPHO KOHCYNLTUPOBAH A.M.H., Npo-
deccopom Kaabak M.M., 3aB. oTAeNEHMEM TPAHCMNAHTALMMU MOYKU
PHLLX. B kauecTBe goHOopa 0bcneaoBaHa MaTb, Y KOTOPOW bl BbisB-
neH renatvt C. Manb4nK NOCTaBNEH B JINCT OXMAAHUA MO TPAHCNAAH-
TaLMK TPYMHOM NOYKMK.

C2013 no 2022 rop,y pebéHka Habaoganmncb annsoabl 0bocTpe-
HUA NuenoHedpuTa, NONyYan aHTUOAKTEPUAIbHOE NIeYeHMe.

B 2022 rozy pebéHok B ouepeaHoi pas noctynaet 8 OAKB ¢ xa-
N06aMM Ha NOBbILLEHHYH YTOMAAEMOCTb, YMEPEHHble 601 B HOrax,
M3MEHEHUA B 1abOPATOPHbIX aHanW3ax. Pe3ynbraTbl 1abopaTopHOro
obcnenoBaHUA Ha AaHHOM 3Tane NpuBeseHbl B Tabn. 1-3.

Y31 noyek ot 12.05.2020 r.: npu3HaKM MyAbTUKMCTO3a NPaBOW
noyku, pedniokc-HedbponaTtua cnesa. ynnekcHoe cKaHMpPOBaHwWe co-
cypos noyek ot 13.05.2020 r.: ¢ ABYX CTOPOH OTMeYaeTcA HapyLleHue
aHIMOAPXUTEKTOHUKM. KpOBOTOK 06eAHEH.

KnuHuuecknit amartos: OcHoBHow: XBIM IV ctagun. MMP V-V cT.
cnesa (3HAOCKoNMyeckaa Koppekumsa 25.11.2011 r.). Pedniokc-Hed-
ponatua cnesa. MenesogedmunTHaa aHemua Il cteneHn. ConyTcTy-
oWmi: BpoxaEHHaA aHOMasMA MOYEBOW CUCTEMbI: MYNbTUKUCTO3
NpaBoi NOYKKW. BTOPUYHLIA NMenoHedpuT, pemmccums.

PebEHOK BbINWUCAH C PEKOMEHAALMAMM NPOLOIKUTD TEPANUIO:
pexkopmoH n/k 2000 ME 1 pa3 B AeHb 3 pasa B Heaeto, Ketoctepun 3
TabneTku 2 pasa B AeHb, manstodep 100 mr 1 pas B A4eHb, aMNOAUNMH
2,5 Mr Bedepom, KaHeppoH 1 apaxe 3 pasa B AeHb 10 AHel, kapboHaT
Kanbuma 0,5 r 3 pasa B AeHb.

02.08.2022 r. pebEHOK MOCTyNWA B OTAENEHME MO Nepecaske
NOYKM POCCMIACKOTO HALMOHAABbHOTO UCCNEeL0BATENbCKOMO MeANLIMH-
ckoro yHuBepcuteTa um. H.U. Muporosa (PHUMY) r. Mocksbl ans 06-
cnefoBaHWA U pelleHus sonpoca o TI.

09.08.2022 r. 601bHOMY MMNNAHTUPOBAH NEPUTOHEANbHBIN Ka-
TeTep v 18.08.2022 r. HayaTa Tepanusa — aBTOMATU3MPOBAHHbIN Nepu-
TOHeanbHbIM Ananuns. 09.09.2022 r. yTpom NOABUAUCHL INXOPaZKa A0
38,9°C, 03H06, cnabocTb. AHanm3 Ha PHK KopoHoBupyca SARS-CoV-2
— NONOXKWTENbHDIN. Pe3ynbTaTbl NabopaTopHOro obciefoBaHUA AaH-
HOro aTana npusegeHsl B Tabn. 1-3. fucTonorMyeckoe uccneaoBaHme
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ment of the B.V. Petrovsky Russian Research Center of Surgery
(RRCS), Moscow. Recommendation: in the event of CKD progres-
sion, KT (the mother was being evaluated as a potential donor;
in addition, the child was placed on the deceased-donor kidney
waiting list).

At the age of 1.5 years, the child was admitted to the Rus-
sian Children’s Clinical Hospital in Moscow for correction of VUR
with the diagnosis: stage IV CKD. Multicystic dysplasia of the right
kidney. Grade IV-V left-sided VUR.

Complete blood count and urinalysis dated November 23,
2011, were normal. The biochemical blood test results are pre-
sented in Table 3.

On November 25, 2011, endoscopic plasty of the left uret-
eral orifice was performed. The child received ceftazidime at an
age-appropriate dose. The postoperative period was uneventful.

On June 4, 2013, the child was re-examined by M.M. Kaa-
bak, MD, PhD, Professor, Head of the Kidney Transplantation De-
partment of the RRCS. The mother was evaluated as a potential
donor and was found to have hepatitis C. The boy was placed on
the deceased-donor kidney transplant waiting list.

From 2013 to 2022, the child experienced episodes of py-
elonephritis exacerbation and received antibacterial therapy.

In 2022, the child was again admitted to the RCCH with com-
plaints of increased fatigue, moderate leg pain, and abnormalities
in laboratory tests. The results of laboratory testing at this stage
are presented in Tables 1-3.

Renal ultrasound dated May 12, 2020: signs of multicystic
dysplasia. Laboratory reflux nephropathy. Duplex ultrasound of
the renal vessels dated May 13, 2020: impaired angioarchitecture
was noted bilaterally. Blood flow was reduced.

Clinical diagnosis: Primary: Stage IV CKD. Grade IV-V left-sid-
ed VUR (endoscopic correction performed on November 25,
2011). Left-sided reflux nephropathy. Grade Il iron deficiency ane-
mia. Comorbid: Congenital anomaly of the urinary system: Mul-
ticystic dysplasia of the right kidney. Secondary pyelonephritis,
remission.

The child was discharged with recommendations to con-
tinue therapy: Recormon 2,000 IU subcutaneously once daily 3
times per week, Ketosteril 3 tablets twice daily, Maltofer 100 mg
once daily, amlodipine 2.5 mg in the evening, Canephron 1 tablet
3 times daily for 10 days, calcium carbonate 0.5 g 3 times daily.

On August 2, 2022, the child was admitted to the Kidney
Transplantation Department of the N.I. Pirogov Russian National
Research Medical University (RNRMU), Moscow, for examination
and assessment for KT.

On August 9, 2022, a peritoneal catheter was implanted, and
on August 18, 2022, automated peritoneal dialysis was initiated.
On the morning of September 9, 2022, fever up to 38.9°C, chills,
and weakness developed. SARS-CoV-2 RNA testing was positive.
Laboratory results at this stage are presented in Tables 1-3. Histo-
logical examination of kidney biopsy specimens dated September
27,2022, revealed multicystic dysplasia of the right kidney.

Allotransplantation of a right deceased-donor kidney was
performed on September 27, 2022. Right-sided nephroureterec-
tomy was performed simultaneously. The postoperative period
was uneventful. The safety drain and urinary catheter were re-
moved on postoperative day 6, and the peritoneal catheter and
transplant ureteral stent were removed on postoperative day 25.
Laboratory results at this stage are presented in Tables 1-3.

Clinical diagnosis: Primary: Transplant nephropathy. Status
after allotransplantation of a deceased-donor kidney with simul-
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Tabauya 2 Pe3ysnbmamsl 06we20 aHau3a MoYu nauueHma A. 8 OUHaMUKe

Table 2 Urinalysis results of patient A. over time

PedepeHcHbie

01.07.2010 12.05.2022 12.10.2022 10.03.2025 3Hatenna
Reference
range
Liger ConomeHHo- ConomeHHo- ConomeHHo- ConomeHHo- ConomeHHo- ConomeHHo-
Color KENTbIN KENTbIN KENTbIN KENTbIN KENTbIN KENTbIN
Straw-yellow Straw-yellow Straw-yellow Straw-yellow Straw-yellow Straw-yellow
Mpo3payHocTb Mpo3payHan Mpo3payHas Mpo3payHas Mpo3payHan Mpo3payHas Mpo3payHas
Transparency Clear Clear Clear Clear Clear Clear
nomrocts 1010 1010 1020 1015 1005 1010-1025
Specific gravity
Peakuwnsa HeWTtpanbHas HentpanbHas Kucnas Kucnasa Kucnas Cnabokucnas
Reaction Neutral Neutral Acidic Acidic Acidic Slightly acidic
benok 0.99 0.165 0 0.33 0 0-0.033
Protein
Caxap 0 0 0 0 ++++ 0
Glucose
Nenxounts! 4-7 12 12 0-2 0 0-6
Leukocytes
EaKTePMM +++ ++ + + + 0
Bacteria

Tabauya 3 Pe3ynemamei GUOXUMUYECKO20 GHA/U3A KPOBU
nayueHma A. 8 OUHaMUKe

O6bwmit 6enok, r/n
Total protein, g/L

[NoKo3a, MMob/ N

s, il 2.98 3.2 3.5 4.5
O6wnit GUANPYBUH, MKMONb/N

Total bilirubin, umol/L 6.0 7.7 73 105
Lo, O 56 355 940 189
Urea, mmol/L

Kpeatuutk, mmone/n 3057 880 1180 387.6
Creatinine, pmol/I

G 200 310 310 100
ALT, U/L : : : :
ACT, Ea/n

AST, U/L 23.0 23.0 23.0 15.0
XonectepuH, Mmonb/n

Cholesterol, mmol/L et kil S e
W, Ea/n

ALP, U/L 1300 1772 384 595
LB LA 1419 1463 1463 1425
Sodium, mmol/L

CPB, mr/n

CRP, mg/L 0 0 0 2.2

61oNTaToB NOYKM OT 27.09.2022 r.: MyNLTUKMCTO3HAA AWUCNAA3MA Npa-
BOI MOYKM.

Onepauua annoTpaHcnAaHTaLMA NPaBov TPYMHOM MOYKM Npo-
n3BegeHa 27.09.2022 r. O4HOBPEMEHHO BbINOSHEHA HEebpypEeTEPIK-
TOoMUA cnpasa. MocneonepaLyoHHbIi nepuog — 6e3 ocobeHHoCTel.

51.7 58.8 59.9 67.0

Table 3 Results of biochemical blood tests in patient A. over time

24.02. 14.05. 22.10. 1003, edepencbie
2023 2023 2024 2025 Ref:'::::::':nge
580 640 660 700  69.0 60-80
49 67 57 87 240 3.33-5.55
80 100 100 100 80 3.4-20.4
90 59 51 70 625 1.88.1
90.0 1000 1220 1140 1160  35.0-110.0
80 240 280 190 17.0 <40 EQ/n
350 150 250 110 170 <40 EL/n
47 49 45 48 46 3.11-5.18
590 346 357 417 419 60-400
1413 1400 1420 1429 129.7 136-145
25 12 0 10 1.0 <5

taneous right-sided nephroureterectomy. Stage V CKD. Comorbid:
Novel coronavirus infection.

The patient received the following treatment: Eralfon 2,000
IU 3 times per week, Prograf 2 mg twice daily, Advagraf 4 mg once
daily, prednisolone, Myfortic 360 mg twice daily, valganciclo-
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Puc. Y3/ nouku nauueHma A. om 08.12.2022 a.
(obvacHeHuUe 8 mekcme)

Fig. Renal ultrasound of patient A., dated December 8, 2022
(description in the text)

CTpaxoBOYHbIN APEHAX M MOYEBOW KaTeTep yAasneHbl Ha 6-e CyTKy,
NepUTOHeasIbHbIN KaTeTep M CTEHT M3 MOYETOYHMKA TPAHCMIaHTaHTa —
Ha 25-e cyTKW. Pe3ynbTaTbl NlabopaTopHoro obcaefoBaHUsA Ha AAHHOM
3Tane npueeneHbl B Tabn. 1-3.

KnunHunyeckmin gmarHos: OcHosHoli: Hedponatmsa TpaHcnnaH-
TaHTa. CocToAHWe nocne annoTpaHCNAAHTaLMM TPYMNHOM MOYKM C Of-
HOBPEMEHHOW HedpypeTepakTomueit cnpasa. XbIM V ctagum. Conyt-
CTBYtOLLWMIA: HoBas KOPOHOBMPYCHAA MHPEKLMA.

MauueHT nonyyan neyeHue: spanbdoH 2000 ea x 3 pasa B He-
Zento, nporpad 2 mr x 2 pasa B AeHb, aasarpad 4 mr x 1 pas B aeHb,
npeaHN30/10H, MaipopTMK 360 Mr x 2 pas3a B AeHb, BaJraHLMKI0BUP
450 mr B feHb, brucenton 480 mr B geHb, omenpason 20 mr 1 pa3 Ha
HOYb NOCTOSHHO, GonMeBas K-Ta 1 TabneTka B CYyTKU.

PekomeHA0BaHO: TaKPOAMMYC MPOOHIMPOBAHHOIO AENCTBUA
no 2 mr 1 pa3 B fieHb NOCTOAHHO, 033 MOMKET MEeHATLCA B 3aBUCHMO-
CTM OT KOHLIEHTPALMM TaKPOIMMYCa B KPOBU (KOHTPO/Ib KpoBw 1 pa3 B
2 Hepenw); NPeLHU3010H 2 TabaeTKn B CYyTKU; MadopTuK no 360 mr
2 pasa B feHb; bucenton 480 mr 1pas B AeHb U dponnesan Kucnota 1
Tabnetka. ExxeaHeBHO [0 6 MecALEeB Nocne onepawuy — OMenpasosn
20 mr 1 pa3 Ha HOYb M AMAOAMMUH 2,5 Mr 2 pa3a B AeHb.

Y31 noykn ot 08.12.2022 r. nocne TpaHcniaHTauum (puc.): B
npaBol NoAB3AOLWHON 06nacTu onpefenfaeTca TPaHCMIaHTMPOBaH-
HasA NoYka pasmepom 102x37 MM, KOHTYP POBHbIM, YETKUM, TO/LLMHA
cnosa napeHxumol 14 mm, Y/1C He pacimpeHa, yni1oTHEHa, B pexmume
LK KpoBOTOK AOCTUraeT MOAKOPKOBOrO C/0A.

24.02.2023 r. pebéHoK BHOBb nocTynaeT B O1KB, B oTaeneHne
peaHMMaLmK, B TAXKENOM COCTOSHWUM NO OCHOBHOMY 3ab0neBaHMIO
(aumpo3). Pesynbrathl nabopaTtopHoro obcneoBaHNUA Ha LJAHHOM 3Ta-
ne npveedeHbl B Tabn. 1-3. AHanus Kposu Ha KLIC ot 24.02.2023 r.:
pH —7,149; pCO2 - 24,2; p0O.—29; HCOs - 8,4.

31.03.2023 r. nepeBeaéH B MHEKLMOHHOE BOKCMPOBAHHOE OT-
[eNneHne (3HTEPOKONWUT HOPOBUPYCHOW 3TUOIOMMK) C ¥anobamm Ha
€nabocTb, CHUKEHME anneTuUTa, *KUAKUI CTyn A0 5-6 pa3 B cyTku, boan
B JKMBOTE B TeUEHUE Heaenu, noxyaaHue (Ha 4 kr 3a 2 Hegenu). AHa-
nm3 Kana (MLUP) PHK HopoBupyca 1 1 2 TMNoBs — 06Hapy»KeHo.

KnnHunyeckmin amarHos: OcHosHoit: XBIM IV ctagun. Hedpo-
natma TpaHcnaaHtaHTa. COCTOAHME NOC/e annoTPaHCMIaHTaLMK
TPYMHOM MOYKM C OAHOBPEMEHHOW HePpPypeTEPIKTOMMEN CnpaBa OT
27.09.2022 r. ConyTcTBYHOLLMIA: epcucTMpytoLLee TeYeHME HOPOBW-
PYCHOM MHbEKLMM Y pebEHKA C MMMYHOAEPULUTHBIM COCTOAHUEM.
BTOpWYHbIN NuenoHedpuT, CT. pemuccun. HKenesogeduumtHas aHe-
muA | cteneHn.

MpoBeAEH KOHCUAMYM, Hanbonee BEPOATHOW NPUYMHOMN Ana-
penHoro cMHAPOMa ABNAETCA MeAVKaMEeHTO3HaA Tepanua. PekomeH-
[l0BaHO: MaldOPTUK OTMEHUTb, HA3HAYUTb a3aTUONPUH 25 M.

MposeaeHo neyerue: /8 pactsopbl 10% rtokosbl, 4% KCI, Pun-
repa, crepodyHamH, 5% NaHCO3; opanbHas permaparauus; spuTpo-
nostvH 2000 EA 3 pasa B Hegento; Takponumyc 3,5 mr 8 10.00, ¢ 14.04
—3,0 mr B 10.00; azatnonpuH 25 mr 2 pasa 8 aeHb B 8.00, 20.00; npea-
Hu30/10H 7,5 mr (1,5 T1a6.) B 7.00; BanraHumknosup 450 mr B 14.00;
6ucenton 480 mr B 14.00; ypcome3oKkcuxonesas Kucnota, Gponnesas
KMCNOTa, OMEeNpPasos, KPeoH B BO3PACTHbIX A03aX.

B Bo3pacte 13 net peb6éHok noctynaet 8 PHUMY c xkanobamu Ha
€nabocCTb, HKUAKUI CTyN, MeTeopusm. PesynbTaTbl nabopaTopHoro 06-
CNefoBaHMA Ha JaHHOM 3Tane npuBeaeHbl B Tab. 1-3. AHanus Kposu
Ha napatupeonaHblii ropmoH (MTT) ot 15.05.2023 r. — 221,7 nr/ma.
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[Store in progres

vir 450 mg daily, Biseptol 480 mg daily, omeprazole 20 mg once
nightly continuously, and folic acid 1 tablet daily.

Recommendations: extended-release tacrolimus 2 mg once
daily continuously; adjust the dose based on blood tacrolimus
concentration (monitor blood levels every 2 weeks); predniso-
lone 2 tablets daily; Myfortic 360 mg twice daily; Biseptol 480 mg
once daily; and folic acid 1 tablet daily. For up to 6 months after
surgery: omeprazole 20 mg once nightly and amlodipine 2.5 mg
twice daily.

Renal ultrasound dated December 8, 2022, after transplan-
tation (Fig.): a transplanted kidney measuring 102x37 mm is visu-
alized in the right iliac region; the contour is smooth and well-de-
fined, the parenchymal thickness is 14 mm, the pelvicalyceal
system is not dilated and is compacted; on color Doppler imaging,
blood flow extends to the subcortical layer.

On February 24, 2023, the child was readmitted to the RCCH
intensive care unit in severe condition due to the underlying dis-
ease (acidosis). Laboratory results at this stage are presented in
Tables 1-3. Blood acid-base status on February 24, 2023: pH —
7.149; pCO2 —24.2; pO2 — 29; HCOs — 8.4.

On March 31, 2023, he was transferred to an infectious
diseases isolation ward (enterocolitis of norovirus etiology) with
complaints of weakness, decreased appetite, loose stools up to
5-6 times daily, abdominal pain for 1 week, and weight loss (4 kg
over 2 weeks). Stool PCR detected RNA of norovirus types 1 and
2.

Clinical diagnosis: Primary: Stage IV CKD. Transplant ne-
phropathy. Status after deceased-donor kidney allotransplanta-
tion with simultaneous right-sided nephroureterectomy on Sep-
tember 27, 2022. Comorbidities: Persistent norovirus infection
in a child with immunodeficiency. Secondary pyelonephritis, in
remission. Grade | iron deficiency anemia.

A multidisciplinary consultation was held, and drug therapy
was considered the most likely cause of the diarrheal syndrome.
It was recommended to discontinue Myfortic and initiate azathi-
oprine 25 mg.

Treatment included intravenous 10% glucose solution, 4%
KCl, Ringer’s solution, Sterofundin, and 5% NaHCO3; oral rehydra-
tion; erythropoietin 2,000 IU 3 times per week; tacrolimus 3.5 mg
at 10:00, reduced to 3.0 mg at 10:00 from April 14; azathioprine
25 mg twice daily at 08:00 and 20:00; prednisolone 7.5 mg (1.5
tablets) at 07:00; valganciclovir 450 mg at 14:00; Biseptol 480 mg
at 14:00; ursodeoxycholic acid, folic acid, omeprazole, and Creon
at age-appropriate doses.
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TucTonornyeckoe  uccnegosaHne  GUMOMTATOB  MOYKM  OT
16.05.2023 r.: $poKanbHbIi rMOb6anbHbIA roMepynockaepos. NHTep-
CTUUManbHbIN ¢nbpo3 n atpodums KaHanbues 0- ct. Ouarm octporo
KaHa/bL,eBOro HeKpo3sa.

Ananus kana (MUP) PHK Hoposupyca 1 1 2 Tnos ot 24.05.2023
r. 1 05.06.2023 r. — 06HapyKeHO.

KoHcynbTaumsa Hedponora ot 08.06.2023 r.: GpyHKLMA TPAHCMaH-
TaTa HeckonbKo cHukeHa (XBM II-1IA cT.), Ho ocTaéTtca cTabunbHoiA. Mpo-
[OMKeHa MMMyHOCYnpeccuBHas Tepanua. KoHUeHTpauma Takponnmy-
€a B KpoBM 5,7 Hr/mA. CKOpPeKTMPOBaHa [03a TaKPOAUMyCa.

Knununyeckumit gnarHos: OcHoBHol: OcTpas racTposHTeponaTms,
BbI3BaHHAA HopoBupycom. ConyTcTBytowmin: OTMUPaHUe U OTTopXKe-
HWe TpaHcnaaHTaTa noyku. XbM, ctagua 2. BTOpUyHbIv runepnapaTy-
peos.

PekomeHgoBaHo: azaTMonpuH 25 mr 2 pasa B AeHb, NpeaHu30-
NOH, Takponmmyc 4,5 mr 1 pa3 B AeHb, OMenpasos, aMaoauNuH 2,5 mr
2 pasa B AeHb.

B Bo3pacTe 14 neT pebEéHOK B ouepeaHoit pas noctynun 8 OAKB
C *anobamu Ha NOBbILEHWNE YPOBHS IMIOKO3bl A0 7,6-9 MMONb/N Ha-
Towak, Ao 10-12 mmonb/n nocne enpl. Pesynbtathl 1abopaTopHOro
obcnenoBaHUA Ha A@aHHOM 3Tane nNpuBesAeHsl B Tabn. 1-3.

[MMKMPOBaHHbIW remornobuH ot 22.10.2024 r. — 7,0%. fopmo-
Ha/bHbIM Npoduab 22.10.2024 r.: kopTron — 28,8 HMonb/A, C-nenTtua,
— 1100 nmonb/n. AHTUTENa K 6eTa-KNeTKam MOAKeNyA04HHON Ke-
nesbl ot 22.10.2024 r. — 0,21 (Hopma — 0-0,95). AHTuTena K GAD ot
22.10.2024 r. — 0,64 OE/mn (Hopma — 0-1,0). AHTUTENE K UHCYAUHY
22.10.2024 r. — mexee 0,5 E4/mn (Hopma — 0-10).

Y3U wutoBmaHow Kenesbl ot 21.10.2024 r.: axorpaduueckme
NpY3HaK1 GOKaNbHBIX USMEHEHWI LUTOBUAHOW Kenesbl.

CytouHoe moHwuTOopupoBanne AL ot 24.10.-25.10.2024 r.: 3a-
perucTpMpoBaHa apTepuanbHasa rmnepTeHsna B TedeHue cytok. Oc-
HOBHOM pUTM: CUHYcOBbIA. MaKkcumanbHaa YCC — 139 B MuH — 3a-
PerucTpmMpoBaHa B aKTUBHbIM nepuog AHA (MOABEM MO NEeCTHULE).
Habntofanucb anv30Abl NOBbILIEHWA apTEPUAbHOTO AAaBNEHUA, MaK-
cMmanbHo Ao 149/100 mm Hg.

Knununyecknin amarHos: OcHosHow: MTC/, Bnepsble BblABAEH-
HbIii. ConyTcTBytowwmid: XBM V ct. Hedpponatus TpaHcnnaHTtata. Cocto-
AHWe noc/ae annoTpaHCNAaHTaLLMM TPYMHOM NOYKM C OAHOBPEMEHHOM
HedpypeTepakTOomuMel cnpasa ot 27.09.2022 .

YunTbiBas AaHHble 06cnenoBaHmna, umeet mecto MTCA, Ho ¢ yyé-
TOM COBOKYMHOCTU MaTONOTMI — HENb3s UCKOUUTL BapuaHT MODY
5. PebEHKy yCTaHOB/EH AaT4MK HEMPEPbIBHOMO MOHUTOPUHIA [/IHOKO-
3bl. Ha ¢poHe norpeLwHocTv B NUTaHUM BbIABAEH NOABEM IIMKEMUM A0
15,7 mmosb/n. HasHadeH MHcyauH acnapt 2 Ea 3 pasa B AeHb. Peko-
meHaoBaHo: Takponumyc 5,5 mr 8 10.00, npeaHusonoH 7,5 mr 8 8.00,
asatmonpuH 50 mr B 7.00, amnoamnuH 5 mr 1 pas B geHb Nog, KOHTPO-
nem All, omenpason 20 mr 1 pa3 B AeHb Ha HOYb.

C 10.03.2025 r. no 17.03.2025 r. peb&HOK BHOBb HAXoAMACA B
O[KB c »anobamu Ha NoABLEMbI YPOBHA rnKemmumn 4o 30 MMonb/n B
TeyeHune Hefenm nocae nepeHecénHo OPBU. Mpu noctynneHnm ypo-
BEHb [NIMKEMWUU COCTaBUA 24 MMOAb/ .

Mpy 0b6bekTMBHOM 0b6cnesoBaHMK: pocT 153 cm; Bec 85 Kr (+9
Kr 3a 6 mecaues); UMT 36,31 kr/m? (+3,37 SDS). PesynbtaTbl nabopa-
TOpHOro 06CcNeA0BaHMA Ha aHHOM 3Tane npeAcTaBeHsl B Tabn. 1-3.
CK® no popmyne Lsapua — 48,14 ma/MuH. [NMKMPOBaAHHbINA reMOr/10-
6uH — 9,5%. AHanus Kposu Ha MTT ot 13.03.2025 r. — 14,7 nr/ma.

[poBeaeHo neveHune: Takpoaumyc 5,5 mr, npegHn3onoH 7,5 mr,
asatmonpuH 50 mr, omenpason 20 mr. MaupueHT NonyyYan MHCYIMHOTe-
panuto: acnapt 1 Ea v rnapruH nepes yuHom 9 Ea.

HayaTa nosHOLEHHaA MHCYIMHOTEPanuA B PeXMMe MHOMOKpaT-
HbIX MUHBEKLMI UHCYNIMHA, NofobpaHa MHAMBUAYaNbHasA cxema. Pebé-

At the age of 13 years, the child was admitted to the RN-
RMU with complaints of weakness, loose stools, and flatulence.
Laboratory results at this stage are presented in Tables 1-3. The
parathyroid hormone (PTH) level on May 15, 2023, was 221.7 pg/
mL.

Histological examination of kidney biopsy specimens dated
May 16, 2023: focal global glomerulosclerosis. Grade 0-l intersti-
tial fibrosis and tubular atrophy. Foci of acute tubular necrosis.

Stool PCR for norovirus types 1 and 2 RNA dated May 24,
2023, and June 5, 2023, was positive.

Nephrologist consultation dated June 8, 2023: graft function
was slightly reduced (stage II-IIA CKD) but remained stable. Im-
munosuppressive therapy was continued. The blood tacrolimus
concentration was 5.7 ng/mL. The tacrolimus dose was adjusted.

Clinical diagnosis: Primary: Acute gastroenteropathy caused
by norovirus. Comorbid: Death and rejection of the kidney graft.
CKD, stage 2. Secondary hyperparathyroidism.

Recommendations: azathioprine 25 mg twice daily, prednis-
olone, tacrolimus 4.5 mg once daily, omeprazole, and amlodipine
2.5 mg twice daily.

At the age of 14 years, the child was once again admitted
to the RCCH with complaints of elevated glucose levels of 7.6-9
mmol/L while fasting and 10-12 mmol/L after meals. Laboratory
results at this stage are presented in Tables 1-3.

Glycated hemoglobin on October 22, 2024, was 7.0%.
Hormonal profile on October 22, 2024: cortisol, 28.8 nmol/L;
C-peptide, 1,100 pmol/L. Antibodies to pancreatic beta cells dat-
ed October 22, 2024, were 0.21 (reference range, 0-0.95). GAD
antibodies dated October 22, 2024, were 0.64 U/mL (reference
range, 0-1.0). Insulin antibodies dated October 22, 2024, were
less than 0.5 U/mL (reference range, 0-10).

Thyroid ultrasound dated October 21, 2024: sonographic
signs of focal thyroid changes.

Twenty-four-hour blood pressure monitoring from Octo-
ber 24 to October 25, 2024, documented arterial hypertension
throughout the day. The predominant rhythm was sinus rhythm.
The maximum heart rate was 139 beats/min, recorded during
the active period of the day (while climbing stairs). Episodes of
elevated blood pressure were observed, with a maximum of
149/100 mm Hg.

Clinical diagnosis: Primary: Newly diagnosed PTDM. Co-
morbid: Stage V CKD. Transplant nephropathy — status after
deceased-donor kidney allotransplantation with simultaneous
right-sided nephroureterectomy on September 27, 2022.

Based on the examination findings, PTDM was present; how-
ever, given the combination of pathological conditions, MODY 5
could not be excluded. A continuous glucose monitoring sensor
was fitted. Following dietary indiscretion, glycemia increased to
15.7 mmol/L. Insulin aspart 2 U 3 times daily was prescribed. Rec-
ommendations: tacrolimus 5.5 mg at 10:00, prednisolone 7.5 mg
at 08:00, azathioprine 50 mg at 07:00, amlodipine 5 mg once dai-
ly with blood pressure monitoring, and omeprazole 20 mg once
nightly.

From March 10 to March 17, 2025, the child was again hos-
pitalized at the RCCH with complaints of increased blood glucose
levels up to 30 mmol/L for 1 week after a recent acute respirato-
ry viral infection. On admission, the blood glucose level was 24
mmol/L.

Objective examination: height, 153 cm; weight, 85 kg (+9 kg
over 6 months); BMI, 36.31 kg/m? (+3.37 SDS). Laboratory results
at this stage are presented in Tables 1-3. GFR calculated using the
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HOK npoLwén obyyeHue B WKone anabeta. Ha doHe neyeHns otmeya-
€TCA NONOXKWUTENbHAA AVHAMMKA, NOKA3aTeNn MMUKEMUM CTabUbHbI.
BenéTca gAMHammyeckoe HabogeHue.

OBCYXAEHUE

3mvonorua NTCA y fetelt OCTaéTcA [0 KOHUA He WM3yYeHHOW.
MpeacTaBNeHHbIN CyYai YHWKaNeH pa3sBuTMem gmabeta nocne TIM
y pebEHKa C BPOXMAEHHBIM MONMKUCTO30M, YTO MO3BOAAET Npeano-
naraTb HasMune MoHoreHHon dopmbl MODYS5. [laHHOe coyeTaHue
[EMOHCTPUPYET PeaKyto KombuHaumio atporeHHoro MTCA, obycnos-
NEHHOTO TOKCMYECKUM LEeNCTBMEM MMMYHOCYNPECCAHTOB, U FEHETU-
yeckoro MODY5/HNF1B-cuHapoma. [MarHoCTMYeCcKas Cl0XHOCTb
3aKNt04anacb B MacKMpoBKe npossneHmin MODY5 cumntomamu no-
YeyHoW HeAOCTaTOYHOCTU. MMMyHOCYNpeccus BbICTyNUAa TPUITEPOM
MaHuecTaumMm NaTeHTHOM reHonaTuu. TepaneBTUYECKas TaKTMKa
notpeboBasa 04HOBPEMEHHOMN KOPPEKLMM MMMYHOCYNPECCUM U NOA-
60pa caxapoCHMKatoLWMxX cpescTs. Caydait NOAYEPKMBAET BAXKHOCTb
rEHeTUYECKOr0 CKPUMHMHIA MpY MOPOKax MoYeK U HeobXxoaumocTb
anddepeHUManbHON AMarHOCTURN apnabeta B MOCTTPAHCNAAHTaLM-
OHHOM nepuoge.

AyTOCOMHO-OMMHAHTHbIM NOAMKKCTO3 nouek (ALMKM) asns-
eTcA Hanbonee pacnpoCTpaHEHHOM HACNEACTBEHHOM NPUYMHOM No-
YeYHOM HeAOCTAaTOYHOCTU U MOMKET MPUBECTU K CEPbE3HBIM OCMOXK-
HeHuAM, BKAtoYaa passutue MTCH. Hanuume sosmorxkHoro ALK
00CyKAaeTca B MeAMUMHCKON nuTepaTtype. B ogHOM M3 meTaaHa-
NI130B, KOTOPbIV BKAtOYan 12 nccneaoBaHuii U B 0bLLEN CIOXKHOCTU
9849 nauueHToB, ycTaHoBMAM, YTO ¥ 1379 naumenTos ¢ TN n AAMNKM
OTHOCUTENbHbIN pUCK pa3suTua MTC/ coctasu 1,92 no cpaBHEHMIO €
NMLamu, Kotopbim 6blna nposegeHa T no Apyrum npuymHam. Touy-
HbIi MexaHu3Mm, nocpeacTsom Kotoporo AAMKM cnocobetsyet MTCA,
OCTaéTCA HeACHbIM, HO MyTaumm B reHax PKD1 n PKD2, cBA3aHHbIX C
3TMM 3ab0/1€BaHMEM, MOTYT CNOCOOCTBOBATb UHCY/IMHOPE3UCTEHTHO-
CTW, HAPYLLEHWIO CEKPELLIMM MHCYAMNHA U TItoKOHeoreHe3y [15].

B apyrom meTaaHasu3e, NOCBALEHHOM CPaBHEHUIO GaKTOpPOB
pu1cKa Bnepsble BbiasneHHoro CL, nocne Tl cpeam peunnueHTos bbiio
BK/OYEHO 13 1ccnenoBaHUiA Cydaii-KoHTPOb. AHAIM3 NMOKasan, Yto
puvck MTC/A Bo3pacTaeT y NaLMEHTOB CTapLUero BO3pacTa, Npu NOANKK-
CTO3€ MOYEK, a TakKe Ha GpOHE Tepanum LKAOCNOPUHOM U CTEpOUAa-
MU. BAnsaHWe nona, UHIMBUTOPOB Ka/bLMHEBPUHA M TUMA AOHOPCKOW
NoYKM (TpynHas) Ha BepoaTHocTb MTCA BbifBAEeHO He bbl10. ABTOPbI
npeanaratoT, u4to ANA CHWXKeHMA pucka pa3sutua MTCH uenecoo-
6pa3Hbl MOAMPUKALMA PEKMMOB MMMYHOCYNPECCUM U MPUMEHEHUE
NPenapaTos, CHUMNKAOLLMX MHCYSIMHOPE3UCTEHTHOCTb M 06/1a4at0LLMX
HedPONPOTEKTUBHBIM 3GPEKTOM Y PELMMUEHTOB NOYKK [16].

B MMpoBOI nTepaType onmcaHbl ciydan passutua C y aetei
nocne TI. MNpw CpaBHEHUN HALIETO KJAMHUYECKOrO Cayyasa C ApYrum
nccnefoBaHWeM BO3PACT Hawero nauueHTa (14 net) cootseTcTByeT
rpynne makcumanbHoro pucka MTCA (9-15 nert). Passutne MTCH vy
Hallero naumeHTa Yyepes 2 rofa Ha GoHe Tepanum TaKPOAUMYCOM He
COrnlacyeTcs ¢ UCCeA0BaHUEM, TAe MeAnaHa BPeMeHW 0 MaHude-
cTauumm coctasuna 5,8 mecaues. YHUKAaNbHOCTb KIMHUYECKOTO CayYas
3aKntoyaeTca B codetaHun NTCL ¢ BPOXKAEHHBIM NOAMKMUCTO30M MO-
YeK 1 Bo3MOXKHbIM MODY5. OTcyTcTue cTagmm npesmabeTa oiMyaert
HaLl cnyyait oT 45% nauMeHTOB B CPaBHMBAEMOM MUCCeA0BaHMM [17].

B oAHOM W3 PETPOCMEKTUBHbIX MCCAeL0BaHUIA, NPOBEAEHHOM
NyTEM M3yYeHUA MEOULMHCKMX KapT AeTel, nepeHEcmnx onepaLmm
no TI, aBTopbl oTMeTUAM, 4TO y 10 NnaumeHTOB pa3BMaaCh MOCTTPaAHC-
NNAHTALMOHHAA TMNEPIAIMKEMUA, U3 HUX Y 7 — PaHHAA TMNEPIINKEMUA
(B TeYeHMe nepBbix 3 MecALeB noc/e TpaHcnAaHTaumm). Y 40% nauy-
€HTOB 3TO OC/IOKHEHME BbIIO TPAH3UTOPHBIM, U MALMEHTbI NpeKpa-

906

Schwartz formula was 48.14 mL/min. Glycated hemoglobin was
9.5%. The PTH level on March 13, 2025, was 14.7 pg/mL.

Treatment included tacrolimus 5.5 mg, prednisolone 7.5
mg, azathioprine 50 mg, and omeprazole 20 mg. The patient re-
ceived insulin therapy: aspart 1 U and glargine 9 U before dinner.

The team initiated full insulin therapy with a multiple-dai-
ly injection regimen and selected an individualized regimen. The
child completed diabetes education. The patient showed positive
changes during treatment, and glycemic levels remained stable.
The patient continues to be followed up dynamically.

DISCUSSION

The etiology of PTDM in children remains incompletely
understood. The presented case is unique because diabetes de-
veloped after KT in a child with congenital polycystic kidney dis-
ease, suggesting the possible presence of monogenic MODY5.
This combination demonstrates a rare coexistence of iatrogenic
PTDM caused by the toxic effects of immunosuppressive agents
and genetic MODY5/HNF1B syndrome. The diagnostic challenge
was that renal failure symptoms masked MODY5 manifestations.
Immunosuppression acted as a trigger for the manifestation of a
latent genetic disorder. The therapeutic strategy required simul-
taneous adjustment of immunosuppressive therapy and selection
of glucose-lowering treatment. This case highlights the impor-
tance of genetic screening in patients with congenital renal ab-
normalities and the need for differential diagnosis of diabetes in
the post-transplant period.

Autosomal dominant polycystic kidney disease (ADPKD) is
the most common hereditary cause of renal failure and can lead
to serious complications, including the development of PTDM.
The medical literature has discussed the possible presence of AD-
PKD. One meta-analysis that included 12 studies and a total of
9,849 patients found that among 1,379 kidney transplant recipi-
ents with ADPKD, the relative risk of developing PTDM was 1.92
compared with individuals who underwent KT for other reasons.
The exact mechanism by which ADPKD contributes to PTDM re-
mains unclear. Still, mutations in the PKD1 and PKD2 genes as-
sociated with this disease may contribute to insulin resistance,
impaired insulin secretion, and gluconeogenesis [15].

Another meta-analysis comparing risk factors for new-onset
diabetes after KT among recipients included 13 case-control stud-
ies. The analysis showed that the risk of PTDM increased in older
patients, in patients with polycystic kidney disease, and in those
receiving cyclosporine and steroid therapy. The study found no
association between sex, calcineurin inhibitors, or donor kidney
type (deceased donor) and the likelihood of PTDM. The authors
suggested that modifying immunosuppressive regimens and us-
ing drugs that reduce insulin resistance and have nephroprotec-
tive effects in kidney transplant recipients may be appropriate
strategies to reduce the risk of PTDM [16].

Cases of diabetes mellitus developing in children after KT
have been described in the international literature. When we
compare our case with another study, our patient's age (14 years)
falls within the highest-risk group for PTDM (9-15 years). The de-
velopment of PTDM in our patient 2 years after transplantation
while receiving tacrolimus does not correspond to the study in
which the median time to manifestation was 5.8 months. The
uniqueness of the clinical case lies in the combination of PTDM
with congenital polycystic kidney disease and possible MODY5.
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TUIN MHCYNMHOTEPANUIO MOCAE CHUNKEHUA [03bl UMMYHOAENpPeccaH-
T0B. OfiHaKo y 60% naupeHToB coxpaHancsa anaber, ay 20% — amaber
NO3/Hero Hayana, 1 OHW NPUHUMANUN NepPopPasibHble TMMOIIMKEMUYe-
CKue npenapatbl. ABTOPbI YKa3anu, YTO 4acToTa BO3HUKHOBeHWA MTCL,
ObiNa BbIlle Y NALMEHTOB KeHCKOoro (14%), yem y NaLUEeHTOB MyX-
ckoro (3,3%) nona (p=0,044). YacToTa TpaH3UTOPHOM rMNEPrINKEMIUM
nocne TpaHcnnantaummn v MTCA 6binu Boilwe y aeteit ¢ UMT224 Kr/m?
[18]. B Haluem KAMHUYECKOM Cly4aun Y MasibuvKa pasBUTME rUNeprm-
KMMUM BbINI0 NO3aHee, Ho Takke ¢ UMT224 Kr/m2.

3AK/NIOYEHUE

Passutne MTCL y AeTelt NpeacTaBAseT 0COOYHO KAMHWUYECKYHO
npobnemy, TpebytoLLyo KOMNIEKCHOTO NOAX0AA, BK/HOYAIOLLEro nep-
COHMOULMPOBAHHBIN BbIGOP MMMYHOCYNPECCUBHBIX CXEM, perynsap-
HbI MOHUTOPUHT MIMKEMUYECKMX NOKa3aTesel ¢ nepsbix AHel nocne
TpaHCNAaHTaLMK, CBOEBPEMEHHOE Ha3HauYeHWe WHCYNMHOoTepanuu
npy HeobXOAMMOCTM U aKTUBHYIO TaKTUKY KOPPEKLMWU COMyTCTBYHO-
LUMX MeTabosIMUYeCKUX HapyLeHWA. MprBeaEHHBIN KIMHWUYECKINIA Cy-
Yail LEeMOHCTPUPYET, YTO MMMYHOCYNPECCUBHAA Tepanus B LETCKOM
BO3pacTe OKa3blBaeT KOMM/IEKCHOE HeraTMBHOE BAUAHWE Ha YrneBos-
Hbl1 0OMeH, BbICTYNas MOLLHbIM TPUITEPOM pa3suTUs anabeta. Mpo-
bWnakTMKa, paHHAA OMarHOCTMKA U afeKBaTHbIA KOHTPO/Ib [AaHHOTO
OC/IOXKHEHUA ABNAIOTCA BAXHEWLIMMM YCNOBUAMMU AN YYULIEHMA
OTAQNEHHDBIX Pe3yNbTaToB TPAHCMIAHTALMM M KayecTBa XU3HM NaLm-
€HTOB NeauaTpuyeckoro npoduas. Heobxoaumbl AanbHelLwMe Ucce-
[oBaHWA ana bonee r1yboKoro NOHMMaHUA BANAHMA CYLLECTBYHOLLINX
METOA0B NMPODUNAKTUKM U eYEHHS.

The absence of a prediabetes stage distinguishes our case from
45% of patients in the comparative study [17].

In one retrospective study based on a review of medical re-
cords of children who underwent KT, the authors noted that 10
patients developed post-transplant hyperglycemia, including 7
with early hyperglycemia (within the first 3 months after trans-
plantation). In 40% of patients, this complication was transient,
and insulin therapy was discontinued after reduction of the im-
munosuppressant dose. However, diabetes persisted in 60%
of patients, while 20% developed late-onset diabetes and were
treated with oral hypoglycemic agents. The authors reported a
higher incidence of PTDM in female patients (14%) than in male
patients (3.3%) (p=0.044). The rates of transient post-transplant
hyperglycemia and PTDM were higher in children with a BMI >24
kg/m? [18]. In our clinical case, hyperglycemia developed later in
the boy, but his BMI was also >24 kg/m?.

CONCLUSION

The development of PTDM in children is a clinical challenge
that requires a comprehensive approach, including individualized
selection of immunosuppressive regimens, regular monitoring
of glycemic parameters from the first days after transplantation,
timely initiation of insulin therapy when needed, and an active
strategy to correct concomitant metabolic disorders. The present-
ed clinical case demonstrates that immunosuppressive therapy in
childhood has a complex adverse effect on carbohydrate metab-
olism, acting as a powerful trigger for the development of dia-
betes. Prevention, early diagnosis, and adequate control of this
complication are essential for improving long-term transplanta-
tion outcomes and the quality of life of pediatric patients. Further
studies are needed better to understand the impact of current
preventive and therapeutic approaches.
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