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ABSTRACT

Relevance: Kidney functions in treating acute myeloblastic leukemia (AML) undergo serious effects, especially in elderly patients.
Chemotherapeutic drugs used to prepare for hematopoietic stem cell transplantation (HSCT) inevitably affect elderly patients’ kidney
function. Moreover, involutive changes in the kidneys can physiologically decrease kidney function.

The study aimed to evaluate kidney function in an elderly patient with AML after HSCT.

Methods: The article describes a clinical case of AML in an elderly patient who underwent allogeneic HSCT.

Results: We analyzed the dynamics of the functional state from the moment of registration of AML to +100 days after HSCT. During
the entire follow-up period, we did not detect any renal dysfunction in the elderly patient. Despite the HSCT and the effects of nephrotoxic
drugs in an elderly patient + 100 days after HSCT, kidney function was preserved.

Conclusion: The described case highlights the importance of maintaining renal function in elderly patients after HSCT and long-term

renal monitoring.

Keywords: hematopoietic stem cell transplantation (HSCT), bone marrow transplantation, acute myeloblastic leukemia (AML), renal
failure, case report, glomerular filtration rate, complications, elderly patients.

Introduction: Currently, the treatment of elderly pa-
tients with acute myeloblastic leukemia (AML) is decided
individually depending on the risk-benefit ratio, and the
choice of treatment varies from hematopoietic stem cell
transplantation (HSCT) to palliative therapy [1, 2]. At the
same time, preserving kidney function in elderly patients
treated for AML is crucial [3, 4]. Chemotherapeutic drugs
used to prepare for hematopoietic stem cell transplanta-
tion (HSCT) inevitably affect elderly patients’ kidney func-
tion [5-7]. Meanwhile, involutive changes in the kidneys
and changes in hemodynamics in elderly patients could
physiologically decrease renal function [8-10]. Particular
attention among the elderly with AML is required by pa-
tients with concomitant chronic diseases, which in many
cases determine the treatment tactics of an elderly pa-
tient. According to worldwide data, there is scant informa-
tion about the state of the kidneys in elderly patients with
AML in HSCT conditions.

The study aimed to evaluate kidney function in an el-
derly patient with AML after HSCT.

Materials and Methods: The article describes a clinical
case of AML in an elderly patient who underwent alloge-
neic HSCT (Allo HSCT).

Patient Information: Patient N, 60 years old, applied to
the National Scientific Center of Oncology (Astana, Kazakh-

stan) complaining of breath shortness and decreased exer-
cise tolerance. She was diagnosed with AML (M4, high-risk
group) after cytological examination of blood and bone
marrow, cytochemical examination of blast cells, immuno-
phenotyping on a flow cytofluorimeter, standard cytoge-
netic examination, molecular genetic examination by FISH
and the cerebrospinal fluid analysis (Table 1).

Table 1 - Characteristics of the patient with AML

Parameter Value
Gender Female
Age 60 years
Nationality Slavic
AML FAB-classification: M4, a high-risk group
Myelogram Blast cells 56%

Immunophenotyping CD45dim40,0%,

CD45moderate
Cytogenetic study No mutation identified
Molecular genetic research No t(9;22)(q34;,q11)

by FISH method translocation detected

Clinical parameters: The patient was registered for chron-
ic viral hepatitis B and chronic cholecystitis. The outpatient
medical card reported normal blood pressure levels. The pa-
tient’s general condition was of moderate severity due to the
underlying disease. Clinical symptoms from the vital organs
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were not observed. Organs of urination: The kidney area was
not visually altered. Urination was independent; the urine
was yellow. The diuresis was adequate, 1.8-2.2 liters per day.

Diagnostics: The patient underwent cytological stud-
ies of blood and bone marrow, cytochemical examination
of blast cells, immunophenotyping on a flow cytofluorim-
eter, standard cytogenetic examination, and molecular ge-
netic examination by the FISH method.

In order to assess the renal functions of the patient,
general clinical laboratory and instrumental methods of
examination were carried out.

Treatment: The patient’s treatment included induction
courses of chemotherapy according to the 7+3 DNR 60mg/m?
scheme. Bone marrow remission was not achieved in the first
course of treatment. However, it was achieved after 21 days
of the second course with 1.5% blast cells in the control my-
elogram. Subsequently, the patient underwent consolidating
chemotherapy courses: 7+3 Ida12 mg/m?, three courses with
Azacitidine, two courses of IDAC, and the supporting course
of 5+CF. During the treatment, the myelogram showed 1.5 to
2.4% of blast cells in the blood.

Further, in May 2022, the patient underwent Allo HSCT
from a 100% compatible relative donor (sister). The con-
ditioning regimen included Busulfan 232 mg per os from
-5D to -3D and Fludarabine IV 45 mg/day from -7D to
-2D. After the conditioning, the patient received 380 ml
of suspended hematopoietic stem cells, amounting to
5.5 million CD34/kg. The initial preventive treatment of
graft-versus-host disease (GvHD) was carried out using cy-
clophosphane at 50 mg/kg from +3D to +5D and tacrolim-
us at 1.7 mg/day. Complications after Allo HSCT included
febrile neutropenia and invasive pulmonary aspergillosis.
These complications required additional antiviral, antibac-
terial, and antifungal therapy. On Day 16 after Allo HSCT,
the patient developed neutrophilic engraftment; the leu-
kocyte level was above 1x10/9L. After Day 13, her platelet
count exceeded 20x10e9/L. According to the examination
+100 days after HSCT, the bone marrow remission (myelo-
gram-blasts of 2% per 500 cells) and complete donor chi-
merism (100%) were preserved.

The patient examinations +100 days after Allo HSCT re-
vealed no pronounced changes in kidney function (Table 2).

Table 2 - Timeline of laboratory parameters of an elderly patient before and after HSCT

Parameter / Timing Before HSCT 10 d:%/é_?fter 18 d:%/é_la]fter 30 d:%/é_quter 90 d:%/é_la]fter 100 Icia;‘ycs_l_after
Total protein, g/L 56.7 63.8 53.1 57.5 63.4 72.6
Albumin, g/L 30.1 36.7 29.3 34.3 31.2 42.1
Uric acid, umol/L 280 242 150 386 423 607
Alkaline phosphatase, units/L 66 92 48 61 73 111
Urea, mmol/L 24 29 1.5 5.0 5.9 7.5
Creatinine, mkmol/L 724 73.3 78.6 74.5 95.7 94.6
GFR, ml/min/1,73 m? 78 77 71 75 56 57

During the observation period, the excretory function
of the kidneys in the studied patient was preserved. During
the examination, no pathological changes were detected
in the urinary sediment, and the daily diuresis was with-
in 2200 ml.

Ultrasound diagnostics revealed no significant
changes in kidney size or parenchymal thickness before
and after HSCT. Kidney computed tomography also re-
vealed no changes in kidney size before or after HSCT
(Figures 1).

A

Figure 1 - CT of kidney and kidney vessels in a patient with AML before (A) and after (B) Allo HST

An ultrasonic Doppler examination showed no de-
crease in blood flow of the renal vessels. Considering the
duration of immunosuppressive therapy (+100 days) and

no signs of GvHD, Prograf was continued at a reduced
dose of 0.5 mg per day for one month and canceled af-
terward.
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Discussion: According to the results of the con-
ducted studies, the survival rate in elderly patients
with acute leukemia has an unfavorable prognosis[11].
Meanwhile, the authors believe that the outcome of
treatment in elderly patients depends not only on the
disease but also on medical care, including active and
supportive therapy.

In addition, it is now known that there is a high mortal-
ity rate of patients with acute leukemia worldwide, espe-
cially the elderly, who are increasingly less likely to under-
go HSCT. At the same time, according to recent studies, it
is known that a decrease in kidney function is associated
with mortality in HSCT recipients.

In the presented study, we regularly monitored the pa-
tient's kidney function from the moment of registration to
+100 days after HSCT. The studied patient did not have a
period of exacerbation of concomitant diseases, and the
patient did not have serious complications after HSCT,
such as GVHD, which could also affect kidney function.

We believe preserved kidney function is key for long-
term remission and survival of elderly patients after HSCT.
Hopefully, our clinical case could help practitioners treat el-
derly patients with acute leukemia, especially in Kazakhstan,
and expand the indications for HSCT. At the same time, we
believe that more extensive studies are needed to obtain a
more detailed report on the functional state of the kidneys
in elderly recipients of HSCT. Based on this case, we want to
emphasize the importance of monitoring kidney function
and management tactics of elderly HSCT recipients, which
in turn may affect the survival of elderly patients.

Conclusion: In our study, we presented the case of an
elderly patient with AML who underwent HSCT. Despite
long nephrotoxic chemotherapy, antifungal and antivi-
ral therapy, kidney function in an elderly patient was pre-
served for +100 days after HSCT. The results of our clini-
cal case reflect the importance of assessing the functional

state of the kidneys in elderly patients with AML before
and after HSCT to determine early renal dysfunction and
long-term monitoring.
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AHJIATIIA

TEMONODTHUKAJIBIK JIH )KACYIIAJIAPBIH TPAHCILIAHTALUSIJIAY IAH KEWMIH
"KEJIEJI MUEJIOBJIACTUKAJIBIK JIEHKEMUSIMEH AYBIPATBIH ETJIE 5KACTAFBI
HAYKACTBIH BYHPEK KbI3METIH BAFAJIAY:

KJUHUKAJIBIK YKAFJIA

A.0. Mypsaxmemosa', A.M. Meiipamosa', A.A. Hcunvoaesa', b.b. Aooaxuna', E.T. Ompanuna', b.A. Aiinaéexosa'?

!«AcTaHa MeauumHa yHusepeuTeTi» KEAK, ActaHa, KasakctaH Pecnybnmkacti;
2¥NTTbIK FbInbIMI OHKONOTMSNbIK OpTanbiky XKLUC, ActaHa, KasakcTaH PecnyGnukach

O3exminizi: drceden MUCI0OIACMUKAILIK JeUK030bL emOeyoeei Oylipex Kbizmemi, ocipece e20e Jcacmazbl HAyKACmapoa ayblp ocepae Yulblpatiooi.
E20e orcacmasvl nayuenmmepoi 6ipkamap xumuomepanusnslk npenapammapost Konoana omuipsin, I JPKT-ce oativinoay cesciz oylipex ¢yHkyus-
CbIHA Yol dcep emedi, CoHbLMeH Kamap OytipeKkmezi UHGOMOYUAIbIK 032epicmep OYUpeK Kbismemin Qu3uono2usIblK mypeblOaH MoMeHOemyi MyMKiH.

3epmmeyoin maxcamor — [ JPDKT-men keilinei sceden MuenodIacmukanbik JelKeMUusiMer ayblpambiH e20e #eacmazbl HAYKACmbly Oyupex Kolame-

min bazanay 60106.

Aoicmepi: 6i3 annoeendi IJPKT scypeizineen siceden mMuenoOIacmukanbli JeUKeMUsMer ayblpambvli e20e #cacmazbl HAYKACMbIY KIUHUKATbIK

2Hca20atibI YCUIHOBIK,.

Homusicenepi: 6i3 e20e srcacmazsbl HAYKacmoiy dHceden Muerodiacmukanslk seikemus mipkenzen commern oacman I JDKT-0en reiiin +100 kyHee
oetlinei hyHKYUOHANObIK HCAROATbIHbIY OUHAMUKACHIH MAandaoblk. Bakwiiay keseninde 0i3 e2oe scacmazvl HAYKAcma OyUpex aypyiapoli aHblKmazan
arcoxnwlz. Eeoe orcacmazol naykacma IJDKT owcone Heghpomorcukanvix npenapammapowiy ocepire kapamacman, 1JDKT keiin + 100 kyn, 6yipex

KbizMemi cakmanobl.

Kopovimuinovi: oyn sicazoaii ecoe scacmazvl emoenywinepoe I JPKT-Oan keilin Oyupex Kblsmemin cakmayobly HcoHe OYupex KblsMemin y3axK ya-

Kblm OAKbLIAYObLY MAHBIZObLIbIZLIH KOPCEMeOi.

Tyiiinoi co30ep: 2emonoIMuKanblK Oiy ACACYWANAPbIH MPAHCRIAHMAYUATAY, CYUeK KeMi2iH MPAHCRAAHMAYUANAY, Jceden MUel00IACIUKATbIK,
Jeetikemust, OYUpex HCemKIiniKciz0iel, KIUHUKAABLK HCA20AH, WYMAKMbLK CY3ILY JCLLIOAMObL2bL, ACKLIHYIAP, €20e JCACmazbl HAYKACmap.
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AHHOTANUS

OLIEHKA ®YHKIHMN MOYEK Y MOKHUJIOI'O MAIIMEHTA C OCTPBIM MUEJIOBJIACTHBIM
JJEMKO30M ITOCJIE TPAHCINVIAHTAIIMY TEMOIIOTHYECKHUX CTBOJIOBBIX KJIETOK:
KJIMHUYECKUU CJOYYAN

A.O. Mypsaxmemosa', A.M. Meiipamosa', A.A. Hcunvoaesa', b.b. Aooaxuna', E.T. Ompanuna', b.A. Aiinaéexosa'?

'HAO «MegmumHckuit yHuBepcuTeT ActaHay, ActaHa, KasaxcraH,
TOO «HaumoHanbHbIl Hay4HbIA OHKONMOTMYECKIA LIEHTPY, AcTaHa, KasaxctaH

Axkmyansnocms: PyuKyuu nowex npu JeueHuu 0Cmpo20 MUuenoOIacmHo20 Jeluko3d no08epeaiomcs. CepbesHblM 6030CUCBUIM, 0COOEHHO Y
nooicunvix nayuenmog. Iloocomosxa noxcunvix nayuenmos k TI'CK ¢ ucnonvzosanuem paoa xumuomepanegmuieckux npenapamos Heuz0exncHo
OKa3vIBaAEN MOKCUYECKoe Oelicmeue Ha QYHKYUIO NOYeK, K MOMY dHce UHBONOMUBHbIE USMEHEHUs 8 NOYKAX MO2YM (YU3UON0SUHECKU CHUNCAND
yHKYUIO noyex.

Ienv uccneoosanusn — oyenumv QYHKYUIO NOYEK Y NOHCUTO20 NAyueHma ¢ ocmpbim muenooracmuvim Jelikozom nocie TI'CK.

Memoowr: B cmamve npedcmasien KIUHUYeCKull Cayuail 0Cmpo2o Mueio0iacmHo2o Jetko3d y NoJCUI020 nayuenma, Komopomy oulia npoge-
oena annozennas TI'CK.

Pesynvmamor: Mol npoananuzupoganu OUHAMUKY QYHKYUOHANLHO20 COCMOSAHUA Y NOIACULO20 DOLHOLO C MOMEHMA Pe2UCMPayuu 0CmMpo2o
muenodnracmuoeo seiikoza 0o +100 ouett nocie TI'CK. B meuenue ce2o nepuooda Habaio0eHus Mol He GbIABUNU NOYEYHBIX HAPYUIEHULL Y NOHCUTIO20
nayuenma. Hecmomps na TI'CK u 6o30eticmeue Heghpomokcuueckux npenapamos y nodxcunozo nayuenma Ha + 100 oweit nocrie TI'CK, ¢ynkyus
nouex OblNA COXPaHena.

3aknouenue: Onucannbviil ciyuail NOOYEPKUBAEH BANCHOCIb NOOOEPIUCAHUSL PYHKYUU noyek y nodxcuivlx nayuenmos nocie TI'CK u onumeins-
HO20 MOHUMOPUH2A QYHKYULU NOYEK.

Kniouesvie cnosa: mpancnianmayus 2eMONOIMULECKUX CIMBONOBLIX KICMOK, MPAHCHIAHMAYUS KOCIMHO20 MO32d, OCMPbIT MUEL0ONACMHbLL
JeliKO3, NOYeYHAs, HeOOCIAMOYHOCY, KIUHUYECKUL CYUAlL, CKOPOCTb KIYOOUKO08OU (YUIbmpayul, OCI10HCHEH U, NOHCUTbIE NAYUEHTNbL.
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