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ABSTRACT

Background: Medullary thyroid carcinoma is a rare neuroendocrine malignancy characterized by variable clinical behav-
ior, a risk of regional and distant metastasis, and limited systemic treatment options in advanced disease. Vandetanib is one of
the therapeutic options for progressive unresectable locally advanced and metastatic medullary thyroid carcinoma; however,
published evidence on its use in real-world clinical practice in Kazakhstan remains limited.

Objective: To describe the use of vandetanib in a patient with metastatic medullary thyroid carcinoma in real-world clinical
practice in Kazakhstan and to analyze the long-term disease course, treatment monitoring, and multidisciplinary management.

Materials and methods: A retrospective analysis of a clinical case of a patient with medullary thyroid carcinoma was per-
formed based on medical history, hospital discharge summaries, surgical treatment records, laboratory findings, computed to-
mography data, and clinical documentation collected over more than six years of follow-up. Tumor progression, distant met-
astatic spread, functional status, comorbidities, and features of monitoring during vandetanib therapy were assessed.

Results: The patient was diagnosed with medullary thyroid carcinoma and underwent surgical treatment. During long-term
follow-up, disease progression with metastatic spread involving the lungs, intrathoracic structures, and bone tissue was doc-
umented. At the stage of disseminated disease, targeted therapy with vandetanib was initiated. Patient management required
regular laboratory, imaging, and cardiac monitoring because of significant comorbidity, the risk of adverse events, and the need
for safety surveillance during treatment.

Conclusion: This clinical case demonstrates the feasibility of using vandetanib in a patient with metastatic medullary thy-
roid carcinoma in real-world clinical practice in Kazakhstan. Treatment with vandetanib requires a personalized approach,
careful patient selection, multidisciplinary support, and regular safety monitoring, particularly in patients with cardiovascu-
lar and metabolic comorbidities. Reporting such cases is important for expanding national experience with targeted therapy
in rare thyroid malignancies.

Keywords: medullary thyroid carcinoma, vandetanib, targeted therapy, metastatic medullary thyroid cancer, clinical case,
Kazakhstan.

INTRODUCTION 11]. Vandetanib and cabozantinib established progression-free
survival benefit in randomized trials [ 12-14], while pooled ev-
idence confirms that multikinase inhibitors can achieve objec-
tive responses or durable disease stabilization in a substantial
proportion of patients [15].

Thyroid cancer is the most common malignant tumor of
the endocrine system, and its incidence has increased in many
regions, although mortality remains comparatively low [1].
Medullary thyroid carcinoma (MTC) is a distinct neuroendo-
crine tumor arising from parafollicular C cells and accounts Real-world studies show that the effectiveness of vande-
for a small proportion of all thyroid malignancies [2-4]. Un- tanib depends on careful patient selection, dose modification,
like differentiated thyroid carcinoma, MTC does not respond ~ nd sustained monitoring [16-20]. Clinically important toxic-
to radioiodine; advanced disease therefore requires a separate  ities include diarrhea, rash, hypertension, fatigue, metabolic

diagnostic and therapeutic strategy [3, 4]. disturbances, and QTc prolongation; proactive management
of adverse events is essential to preserve treatment exposure

Di i longitudinal his- . . )
iagnosis and longitudinal assessment are based on his and reduce avoidable interruption [21-23].

topathology, serum calcitonin and carcinoembryonic antigen,
neck ultrasonography, and cross-sectional or functional imag- Selective RET inhibitors have expanded treatment op-
ing selected according to disease burden [5, 6]. Sporadic tu- tions for RET-mutant MTC. Selpercatinib and pralsetinib
mors predominate, whereas hereditary disease is associated have produced high response rates in previously treated and
with germline RET variants; somatic RET alterations, partic- treatment-naive disease [24-26], although acquired resistance

ularly RET M918T, are frequent in aggressive sporadic MTC ~ and optimal sequencing remain active areas of study [27, 28].
and have therapeutic relevance [7, 8]. Broader development of multitarget and next-generation in-

hibitors continues [29]. In the present case, the combination of
progressive metastatic disease, previous multikinase inhibitor
exposure, substantial cardiovascular and metabolic comorbid-
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For unresectable, symptomatic, or radiographically pro-
gressive metastatic MTC, systemic treatment has evolved
from multikinase inhibition to genotype-directed therapy [9-
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ity, and treatment under resource constraints makes the clini-
cal course particularly relevant to real-world practice.

MATERIALS AND METHODS

To evaluate the clinical outcomes and safety of vande-
tanib therapy in a patient with metastatic medullary thyroid
carcinoma and substantial comorbidity in a real-world clin-
ical setting.

This article presents a retrospective analysis of a clinical
case of a patient with medullary thyroid carcinoma who de-
veloped metastatic disease involving the lungs, intrathoracic
lymph nodes, and bone during long-term follow-up. The anal-
ysis was based on medical-record extracts, surgical treatment
reports, laboratory data, computed tomography and other im-
aging findings, as well as cardiac assessments performed lon-
gitudinally before and during vandetanib therapy.

The patient’s personal data were anonymized in accor-
dance with the Declaration of Helsinki. Initials are used in the
manuscript, and the individual identification number, address,
and other identifying information are not reported; all data
are presented in a manner that precludes direct identification.

RESULTS

Patient B., a 69-year-old woman, had been under onco-
logic follow-up for thyroid cancer since 2018. According to
the oncology consultation dated January 9, 2026, the diag-
nosis was recorded as C73.0 thyroid cancer, status post sur-
gical treatment on July 16, 2019 and thyroidectomy on July
22, 2020, with subsequent progression manifested by meta-
static involvement of the cervical lymph nodes, mediastinal

lymph nodes, and lungs; the disease was considered radioio-
dine-refractory.

The patient had a substantial comorbidity burden, includ-
ing arterial hypertension, ischemic heart disease, chronic
heart failure, type 2 diabetes mellitus, postoperative hypo-
thyroidism, multifocal atherosclerosis, and critical lower-limb
ischemia with trophic changes. This multimorbid status sub-
stantially affected treatment tolerability and required multi-
disciplinary management.

Following surgery, the patient underwent regular fol-
low-up with serial imaging. Chest CT performed on July 5,
2025 demonstrated nodular lesions in both lungs with inter-
val enlargement and intrathoracic lymphadenopathy. Chest CT
on October 29, 2025 documented further disease progression,
with multiple nodular lesions in both lungs, some showing
cavitation, increased perifocal small-focal changes, additional
new lesions, bilateral pleural effusion, and enlargement of in-
trathoracic lymph nodes. The examination dated September
30, 2025 was CT angiography of the lower-extremity vessels
and should not be used as the primary imaging description of
pulmonary metastatic disease. The dynamics of imaging find-
ings are summarized in Table 1.

Representative CT images of metastatic involvement of
the lungs and intrathoracic lymph nodes are shown in Fig-
ure 1.

At different stages, the patient received systemic anti-
cancer therapy. Sorafenib was administered from May 2022;
however, pulmonary disease progression was documented
during treatment. Lenvatinib was initiated in September 2023,
but follow-up examinations also demonstrated unfavorable

Table 1. Dynamics of imaging findings during vandetanib therapy

Date / stage Imaging method Main lesions Main findings Ass;isarrnn?rg; of Clinical interpretation
Metastatic spread to Imaging findings were
Pulmonary meta- he 1 db istent with di hat
Chest CT / staging | static lesions, intra- the lungs and bone Disease progres- consistent with disseminat-
05.07.2025 T . > was documented; : ed disease and supported
examination thoracic structures, s sion. s
. a ThS lesion was the need for systemic
ThS lesion :
described. therapy.
Used as a reference
) qggrllrtltcf)(gl;s)z?issz-n' This date is suitable as a
29.10.2025 Follow-up CT Lungs, intrathorac- documented as an Follow-up refer- | reference point for describ-
ic lesions, ThS . : ence point. Ing treatment response 1n
important stage in -
4 the manuscript.
assessment of disease
extent.
Repeat assessment This time point is best
! No clearly docu-
of disease extent was presented as a stage of
. . . . mented RECIST . .
CT / inpatient Pulmonary and in- performed during : clinical and instrumental
10.12.2025 . . verrinlvye response in the
assessment trathoracic lesions hospitalization in X reassessment rather than
: discharge sum-
the setting of severe as a separate response
o mary.
comorbidity. assessment.
This date is present-
Follow-up exam- ed in the records as . e Supports a statement of
L . Lungs, bone Disease stabiliza- | maintained disease control
09.01.2026 ination / discharge . another key follow-up . . .
lesions, Th5 . tion. during continued fol-
stage point after the events low-ur
of December 2025. P-
The manuscript
documents continued
follow-up in 2026 May be used to support
28 Jan 2026 Subsequent fol- without convincin; Long-term control maintained clinical control
q Same lesions . g g during prolonged therapy
onward low-up evidence of new / stable course. . : .
) . ; in the setting of multimor-
major radiologic bidity
progression at this )
time point.
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Figure 1. Chest CT dated October 29, 2025: multiple nodular lesions in both lungs consistent with metastatic
involvement

dynamics, prompting a switch to vandetanib as the next line
of targeted therapy. During vandetanib treatment, stabilization
of the disease was documented in the clinical records; how-
ever, in January 2026 the drug was temporarily discontinued
because of the severity of the patient’s general condition and
the risk of complications.

At admission, the patient reported marked weakness, pro-
ductive cough, and pain in the lower extremities. Her condi-
tion was assessed as moderately severe because of cancer-re-
lated intoxication, the tumor burden, and severe comorbidities.
Height was 157 cm, body weight 59 kg, body mass index
23.94 kg/m?, oxygen saturation on room air 96%, heart rate
77 beats/min, and blood pressure 110/70 mmHg.

Laboratory tests dated January 3, 2026 showed anemia,
leukocytosis, thrombocytosis, and a markedly elevated eryth-

rocyte sedimentation rate: hemoglobin 105 g/L, leukocytes
13.05%10°/L, platelets 555x10°L, and ESR 138 mm/h. Bio-
chemistry demonstrated hypoalbuminemia and impaired pro-
tein status with relatively preserved hepatic and renal func-
tion: albumin 28.7 g/L, total protein 64.2 g/L, creatinine 61.2
pmol/L, ALT 6.26 U/L, and AST 18.9 U/L. By March 3, 2026,
inflammatory blood changes had decreased and the leukocyte
count had normalized to 7.42x10°/L, while moderate anemia,
hypoalbuminemia, and hypoproteinemia persisted, reflecting
partial clinical stabilization during treatment and supportive
care. The dynamics of the principal laboratory parameters are
presented in Table 2.
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Table 2. Dynamics of the main laboratory parameters during vandetanib therapy

Parameter gf Jul 2025/ 10.12.2025 03.01.2026 03.03.2026 Clinical dynamics
Hemg%ﬁobin, N/A 112 105 110 Persistent moderate anemia.
Red blood cells, Gradual decrease followed
x10'?/L N/A 4,69 4,57 421 by relative stabilization.
White blood Leukocytosis in Decem-
cells. 10971, N/A 16,53 13,05 7,42 ber-January followed by a
’ decrease by March.
Marked thrombocytosis
Platelets, x10°/L N/A 715 555 262 followed by Hotallzation.
High inflammatory activity,
ESR, mm/h N/A 38 138 228 particularly during the peri-
od of complications.
C-reactive pro- Decrease compared with
tein. me/L 29,08 N/A 1,20 1,30 baseline inflammatory
» Mg activity.
Creatinine, No clinically significant de-
umol/L 80,76 N/A 61,2 63,0 terioration in renal function.
Total protein, Trend toward worsening
g/L 72,92 72,34 64,2 52,8 protein status.
Albumin, g/L 45,4 N/A 28,7 27,4 Persistent hypoalbumin-
Transient increase followed
AST, U/L 21,66 48,71 18,9 15,7 by a decrease.
No significant ALT-defined
ALT, U/L 12,49 10,39 6,26 2,5 hepatotoxicity.
No evidence of significant
Urea, mmol/L 5,10 4,53 3,18 2,60 azofemia.
. Borderline low value re-
P%?g:ﬁ%n’ N/A N/A N/A 3,5 quiring monitoring during
vandetanib therapy.
No significant abnormality
Sodium, mmol/L N/A N/A N/A 1443 at the latest available time
point.
Confirms concomitant
HbAlc, % N/A 7,5 N/A N/A impairment of glucose me-
tabolism.

The patient’s condition was further complicated by se-
vere lower-extremity vascular disease. CT angiography dated
September 30, 2025 revealed occlusion of the right popli-
teal artery, both tibial arteries, and both peroneal arteries, as
well as hemodynamically significant stenoses in other ves-
sels. In December 2025, recanalization and balloon angio-
plasty of the arteries of the right lower extremity were per-

Table 3. Dynamics of cardiac safety parameters during vand

formed, followed by improved local blood flow and reduced
ischemic symptoms. The pronounced cardiovascular and met-
abolic comorbidity required regular monitoring of anticancer
treatment safety, including assessment of cardiac risks before
and during vandetanib therapy. Cardiac safety parameters are
summarized in Table 3.

etanib therapy

Monitoring | Main param-

Date / stage method eters Value Clinical significance Management
ECQG, ' The patient had substaqtlgl High baseline risk
Before / ear- echocardi- Baseline cardi- cardiovascular comorbidi- of cardiac com- Regular cardiac monitoring is
ly treatment ography, ac status ty, including chronic heart lications durin required
y clinical failure, NYHA functional p detanib th g q :
assessment class II, in some records. vandetanib therapy.

. Left ventric-
10.12.2025 Echocardi-

LV systolic function Continue follow-up and monitor

ular ejection 54% preserved at an .
ography fraction acceptable level, symptoms and hemodynamics.
Requires moni-
ECG/ toring given the .
12.2025 interval QT 449 ms known risk of QT Monlﬁ%;fgn%;;éfi}tlrggtes, and
monitoring prolongation with Py

vandetanib.
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Clinical No critical hemody-

10.12.2025 | examina- Blood pressure, | BP approximately 135/80 | namic instability at Continue antihypertensive and

e tion pulse mmHg the time of assess- supportive therapy.

ment.
The available records This supports

Janu- Longi- Cardiac safety (i?flé E?ﬁ?eg?ei?zcr;%fﬁ}?_f dzssclglelﬁlng;(r;élitrt;[il:_nt Multidisciplinary management in-
ary-March tudinal during treat- mias or a marke%l re dli;tion tered u% der close volving an oncologist, cardiologist,

2026 follow-up ment in LVEF at the available monitoring in & and other relevant specialists.

follow-up points. high-risk patient.

This clinical case illustrates the complexity of managing
metastatic, radioiodine-refractory thyroid cancer in routine
practice. The diagnosis and extent of disease require integra-
tion of pathology, biomarkers, and imaging, while surgery re-
mains central for localized and selected recurrent MTC [30].
In this patient, serial chest CT demonstrated pulmonary and
intrathoracic metastatic disease and provided the principal ob-
jective basis for treatment decisions.

A key feature of the case was that treatment decisions de-
pended not only on tumor dynamics but also on severe mul-
timorbidity. Cardiovascular disease, type 2 diabetes mellitus,
postoperative hypothyroidism, chronic kidney disease, and
advanced peripheral arterial disease increased the risk of tox-
icity and narrowed the therapeutic margin. This is consistent
with contemporary evidence emphasizing individualized sys-
temic therapy and structured monitoring in advanced thyroid
cancer.

Vandetanib was used after progression on previous reg-
imens, and disease stabilization was documented during
therapy. This outcome is clinically plausible in light of ran-
domized, post hoc, meta-analytic, and real-world evidence
demonstrating prolonged disease control with vandetanib in
appropriately selected patients. Temporary interruption be-
cause of the patient’s overall condition also reflects the need
to balance antitumor benefit against toxicity and functional
status.

Cardiac surveillance was particularly important because
vandetanib can prolong QTc and may interact with electrolyte
abnormalities and concomitant cardiovascular therapy. The
available records did not document a life-threatening arrhyth-
mia or a marked decline in left ventricular ejection fraction,
but continued electrocardiographic, electrolyte, blood-pres-
sure, and medication review remained warranted.

The broader treatment landscape is changing rapidly. For
patients with confirmed RET-mutant MTC, selective RET in-
hibition may offer substantial activity and a more focused tox-
icity profile than older multikinase inhibitors. Molecular test-
ing is therefore important when available, especially when
progression occurs after vandetanib or cabozantinib.

The worldwide burden of thyroid cancer is rising, but ac-
cess to specialist diagnostics and modern systemic therapy re-
mains uneven [31, 32]. Reports from different health-care set-
tings, including regional experience with vandetanib, remain
valuable for defining feasible monitoring pathways [33-35].
Overall, this case supports multidisciplinary management with
regular imaging, laboratory testing, and cardiac assessment,
together with individualized decisions on continuation, inter-
ruption, or sequencing of therapy.

CONCLUSION

This clinical case demonstrates that vandetanib treatment
in a patient with metastatic radioiodine-refractory thyroid can-
cer in real-world clinical practice may be associated with dis-
ease stabilization, but requires an individualized treatment
strategy and continuous reassessment of the benefit-risk bal-
ance.

Timely imaging, sequential assessment of tumor dynam-
ics, and multidisciplinary management accounting for sub-
stantial cardiovascular, endocrine, and vascular comorbidity
were central to the care of this patient.

Reporting such clinical observations is of practical value
for accumulating experience with targeted therapy in patients
with progressive metastatic thyroid cancer and emphasizes the
need for regular laboratory, instrumental, and cardiac moni-
toring throughout treatment.
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AHHOTALIUS

AKTyanpHOCTb: MeIyIsIpHBIA paK IIMTOBHIHON JKEJIE3BI MPEACTABISET COOON PEAKYIO 37T0Ka4eCTBEHHYIO OITyXOJb
HEHPOIHAOKPHUHHOTO MPOUCXOXKICHHUS, JUT KOTOPOH XapaKTepHBI BapHaOeIbHOE TEUEHUE, PICK PETHOHAPHOTO M OTAAJICHHOTO
METacTa3upOBaHHS M OTPAaHWICHHBIE BO3ZMO)KHOCTH CHCTEMHOTO JICUEHUS TIPY PACIIPOCTPAHEHHBIX (hopMax 3aboseBaHMUs.
Banneranu6 sBisieTcst OAHOM M3 TeparneBTHIECKUX OMIUKA ITPH POTPECCHUPYIONIEM HEOIIepadeIbHOM MECTHOPACTIPOCTPAaHEHHOM
1 METacTaTHYECKOM MEIYIIIPHOM pake IIUTOBUIHON KENIe3bl, OHAKO OIBIT €r0 MPUMEHEHHS B PEaIbHON KIMHUYECKOH
npakTrke Ka3axcrana ocBelieH OrpaHNYeHHO.

Lenp nccnenoBanust: Onucarh ONBIT IPUMEHEHNS BaHAECTAaHWOA y MAIIMEHTKH C METACTaTHYECKUM MEAYUISIPHBIM PaKOM
ITUTOBUIHON XKele3bl B YCIOBHUAX peallbHON KIMHUYECKON mpakTuku KazaxcraHa w mpoaHaIHM3UpOBaTh OCOOCHHOCTH
MHOTOJIETHETO TeUCHHUS 3a00I€BaHNs, MOHUTOPHHTA TEPAITUH U MEXIUCIUIIMHAPHOTO BEICHNS.

Marepuaiibl ¥ METOBI: BBIOIHEH PETPOCIIEKTHBHBIN aHaIM3 KIMHUYECKOTO CITydast MAIMEHTKH ¢ MEAY/UISAPHBIM PAKOM
IIMTOBUIHOM XKeJe3bl HA OCHOBAHWHM aHAMHECTUYECKHX JAHHBIX, BBITUCOK M3 UCTOPUH OOJIE3HH, PE3YJIBTATOB XUPYPIHIECKOTO
JiedeHus, 1abopaTOPHBIX MOKa3areei, JaHHBIX KOMITBIOTEPHOM TOMOrpagHu U KIMHHYECKOM TOKYMEHTALUH 3a 60jiee YeM
HIECTUIIETHUH nepuoj HaOmoaeHus. OUeHNBaIN JTUHAMUKY OIyXO0JE€BOIr0 Mpolecca, HaJMUnue OTAAIEHHBIX METACcTa30B,
(YHKIHOHANBHBIM CTATyC MALMEHTKH, COMYyTCTBYIONIYIO aTOJIOTMI0 M 0COOEHHOCTH HalOJoneHnus Ha (OHE Tepanuu
BaHJIETaHHOOM.

Pesynprarsl: Y manyeHTKy ObLI AMarHOCTHPOBaH MEAYJUIIPHBIA paK IUTOBHHON YKeJe3bl, 110 IOBOY KOTOPOTO BHITIOJIHEHO
XHUpypruueckoe neueHue. B xoxe nanbHeiIero MHOroJIeTHEro HaOoneHus OblI0 3a(MKCHPOBAHO MIPOIPECCUPOBAHHE
3a00JIeBaHUs C pa3BUTHEM METACTaTHYECKOTO Mpollecca, BKIIIOYas MOPAXXKEHHUE JIETKHUX, BHYTPUTPYIHBIX CTPYKTYP M KOCTHOU
TKaHu. Ha srane qucceMuHanuy omyxoseBoro npoiecca Obljla MHULIMMPOBaHa TapreTHas Tepanus BaHaeTaHuOoM. Benenue
MalMEeHTKH TpeOOBaO PEryIIpHOro JIAO0paTOPHOTO, HHCTPYMEHTAILHOTO U KapAHOJIOTHYECKOI0 MOHUTOPUHTA B CBSI3U C
BBIP2XEHHOI KOMOPOHMTHOCTBIO, PUCKOM HEXKEJATEIbHBIX SBICHUH 1 HEOOXOIUMOCTBIO KOHTPOJISI O€3011aCHOCTH JICYCHUSL.

3akioueHue: HpCHCTaBHGHHLIi;I KIMHAYECKUH cnyqaﬁ JACEMOHCTPUPYCT BO3MOKHOCTh IPUMCHCHUSA BaHHeTaHI/I6a y
MNaUCHTKU C METACTATUICCKUM MEAYIIIIAPHBIM PaKOM HII/ITOBI/I,HHOﬁ JKCJIC3bI B peaanoﬁ KIMHAYECKOU IIPAKTHUKE Kazaxcrana.
Hasnauenne npemnapara Tpe6yeT NEPCOHATTU3UPOBAHHOI'O TOAX0/J4, TIHIATCIBHOI'O 0T60pa NangueHTOB, MCKAUCITUIITIMHAPHOT O
COIIPOBOXKACHUA U PETYISIPHOTIO MOHUTOPHHT A 0€30I1aCHOCTH Tepanunu, 0COOEHHO IIpyu HAJIUIUU COHyTCTByIOHIeﬁ CCPACUYHO-
COCYHI/ICTOﬁ 1 MeTa00INYECKON aTOJOTHH. HpeHCTaBHGHI/IG HO,HO6HI)IX KIMHHUYCCKUX Ha6HIO,HeHPII>'I HMECT NPAKTUICCKOC
3HAQYCHUEC U1 HAKOIUICHHUA OTCUCCTBCHHOT'O OIlbITa MPUMCEHCHUS TapFGTHOﬁ TEpaIrnm Mmpu peaAKnx OIyXOJISIX HII/ITOBI/I,HHOfI
JKCJIC3HI.

KuaroueBble c10Ba: MEAYUSIPHBIM paK MIMTOBHIHOW KeJe3bl, BAHIETAHNO, TapreTHas Tepanus, MeTacTaTHIeCKUH
MENYJUISIPHBIN paK, KIMHUYECKUH citydaid, KazaxcraH.

YIK: 616.441-006.6-085.277.3

KAJKAHIIA BE3IHIH METACTATHUKAJIBIK MEYJSAPJIBIK KATEPJII ICITTHAET'T
BAHJAETAHUBTIH KJIWHUKAJBIK TUIMJILIITT MEH KAYITICI3AITT: KIWHUKAJIBIK KAFIANX

A.P. KanvimOeToBa',2, JI.A.BernumberoBa®, A.M.Kykanosa'.>*, Y.E.Kaupos*, A. T.bexkumena'.’, A. K.Makuuies'.*

'Ouxosorusn» kadeapacel, «Acrana Menununa YausepcureTi» KeAK, Acrana, Kaszakcran

MunoBanusuibik Meauiuaa HHCTUTYTHI, Actana, Kazakcran

*MoJtekyabIK OHKOJIOTHS 3epPTXaHachl, OMip Typasbl FeUTbIMIap opTaibirsl, National Laboratory Astana, Acrana, Kasakcran
‘Buounghopmamura dicone xHeyuenix ouonocus sepmxanacst, Omip mypaisl evlavimoap opmanvizel, National Laboratory As-
tana, Acmana, Kazaxcman

*MynomuoucyuniuHapavix MeouyuHanslx opmanuvix, Acmana, Kasaxcman

388



Eurasian Journal of Applied Biotechnology. No.3, 2026
DOI: 10.11134/btp.3.2026.40

* Correspondence author: kukanova.a@amu.kz

AHIATITA

Oszekriniri: Kankanma 0e3iHiH Meaymsipiablk KaTepii iciri-Oys1 e3repMerti aFbIMMEH, aifMaKThIK JKOHE KAIIBIKTHIKTaH
MeTracta3 Oepy KaymiMeH jKoHE aypyAblH KeH TapaJifaH TYpJIepiHIe KYHedik eMIeyAiH MeKTeyldl MYMKiHJIKTepiMeH
CHIATTAJIaTBhIH CHPEK Ke3eCETIH HeUPOIHIOKPHH/IIK KaTepii icik. BanmeTaHn0 KaJikaHia Oe3iHiH yaeMelli )KYMBIC iCTeMEHTiH
JKEPTUTIKTI TapasFaH )KoHe MeTaCTaTHUKAIIBIK METyJUISIPIIbI KaTepii iCIriHiH eMJIIK HyCKanapbIHbIH Oipi O0JbI TaObLIaIb, anaiia
oHbI Ka3aKCTaHHBIH HAKTHI KIIMHUKAJIBIK TOKIPUOSCIHIE KOJIAaHy TOHKIpHOEC] IEKTEeYIIi.

3eprreyain Makcarsl: Ka3akcTaHHBIH HAKThl KIIMHUKAJIBIK IPAKTHKACHI JKaFAaibIHIa KaJIKaHIIa 0e3iHIH MeTacTaTHKaJIbIK
MeIyJUIpIIb! OOBIPHI Oap MalMeHTTe BaHAETaHNOTI KOJIIaHy TOXKIPHOECIH CUIIATTAY YKOHE aypy/IbIH KOl )KbULIBIK aFbIMBIHBIH,
Tepanus MOHUTOPUHTIHIH )KaHE MOHAPANIBIK XXYPri3ydiH epeKIIeTiKTepiH Talaay.

Marepuangap MeH aicTep: KankaHIa Oe3iHiH MeIyispibl OOBIpEl 0ap HayKacThIH KJIMHUKAJBIK XarJalblHA
AHAMHECTHKAJIBIK JePEKTep, aypy TapHXbIHAH Y3iHAI KeUIipMesep, XUPYPTHUAIBIK eMIey HOTHKeNepi, 3epTXaHalblK
KOPCETKIIITep, KOMITBIOTEPITIK TOMOTpadust JepeKTepi xKaHe allThl KBUIAaH acTaM 0aKblIay Ke3eHIHIeT1 KITMHUKAIBIK Ky KaTTaMma
HeTi31He PeTPOCHEKTHBTI TalJay *Kacaasl. [cik MpoLeCiHIH THHAMUKACHI, KalIBIKTAaFbl METAacTa3NapIblH OOTybl, HAyKACThIH
(GYHKIMOHAIBI JKaFIaibl, KaTap *KYPETiH MaTOJIOTUs KOHE BaHJICTAHUO TepalMsACH asChlHIa 0aKbpUIay epeKIIeTiKTepi
OaraylaH/Ibl.

Hormxenepi: HaykacKa KalKaHIIa Oe3iHiH MEeIyIsSpIIBbIK KaTepili iciri AnarHo3bl KOWBUIABI, OFAH XUPYPTHSUIBIK eMILY
Kyprizingi. Oga" opi KeIDKBUIABIK OaKbuIay OaphICBIHIA OKIEHIH, KeyAe MK KYphUIBIMIAapABIH JKOHE CYHeK TiHiHIH
3aKBIMJIaHYBIH KOCa alfaHAa, METaCTaTUKAJBIK MPOIECTiH TaMyBIMEH aypyablH epIryi Tipkemnai. Icik mpouecinig Tapary
Ke3€HiH/Ie MaKCaTTHl BaHAETaHUO Tepamuscel 6actannsl. HaykacTsl Oackapy aiiKpIH YitieCiMALTIKKE, KaFBIMCBI3 KYOBIIBICTap
KayIriHe jkKoHe eMJey Kayimcizmirin Oaxpiiay KaKeTTillirine O0alaaHBICTHI TYPaKTHl 3€pTXaHAJBIK, aCHAITHIK XOHE
KapIUOJIOTHSAIIBIK MOHUTOPHUHITI KaXeT eTTi.

KOpBITBIHBI: YCHIHBIIFAH KIMHUKAIBIK KaFaail Ka3akcTaHHBIH HaKThl KIMHUKAJIBIK TOKIPUOECIHEe KaJIKaHIa 0e31HiH
METAacTa3/bIK MEAYJISIPIIBIK OOBIPBI Oap MaleHTTe BaHAeTaHuOTI KOJIIaHy MyMKIHJIriH kepcertei. [IpenaparTs! TaraitbiHaay
KEKEIeHIIPUITeH TOCUIAl, MalueHTTep/Al MYKHUAT TaHIay/bl, IOHAPAIIBIK CyHeMeIey/li )KoHe TepalusHbIH Kayilci3airia
yHeMi O0akpuIaybl KQXKeT eTejll, dcipece KypeK-KaH TaMbIpiiapbl )KoHe MeTaOOoIMKaJIbIK aToI0rus OonFaH ke3ne. MyHai
KJIMHUKAJIBIK OaKblIayIapabl YChIHY KaJKaHIIa OC3iHIH CHPEK iCIKTepiHe MaKCaTThl TePAUsIHbI KOJIAHYIBIH OTaH/IbIK
TOKIPUOECIH XKHUHAKTAY YIIiH MPAKTUKAIBIK MaHbI3bI 0ap.

Tyiiinai ce3mep: KankaHma O0e3iHIH MEIYIAPIbIK KaTepili iciri, BAHIETaHUO, MaKCATThl TePaIus, METACTATUKAIIBIK
MeIyISpIbIK KaTepili iciK, KIMHUKANBIK xKaFaai, Kazakcran.
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