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RECONSTRUCTION OF THE AREOLARICAL AREA IN THE SURGICAL
TREATMENT OF BREAST CANCER
(reconstruction of the nipple using the areola’s own tissues)

Zhanteyev M.E., Ongarbayev E.K., Aripbek A.M.
"Multidisciplinary city hospital with oncology center”, MCC Shymkent, Republic of Kazakhstan

Abstract. Extensive operations with lymph node dissection often lead to the development of
a number of physical defects, as well as to the development of persistent mental maladaptation of
those operated on. Therefore, in modern oncology, doctors pay special attention to plastic,
reconstructive types of surgery that improve the quality of life of patients.

By performing a single-stage mammoplasty operation on a breast resected with the nipple
due to cancer, the nipple is created from the residual areola. Achieving a radical operation and a
good cosmetic and psychological result at the same time. We give an example of a case where a
single-stage breast reconstruction mammoplasty was performed in conjunction with a mastectomy
for breast cancer. A 64-year-old patient was diagnosed with "Breast cancer, nodular type St la
TINOMO. Luminal type A" on 02.10.2024. MDT No. 2736 and was recommended surgical
treatment. The areola is sutured to the nipple shape through a subcutaneous suture and sutured to
the skin is cosmetically and psychologically effective and contributes to rapid wound healing.
Although the size is somewhat reduced, the shape of the breast is preserved. 6 operations were
performed with this method in the Oncology Center of Shymkent. In conclusion, one-stage breast
reconstruction surgery for breast cancer is currently a unique cosmetically convenient and effective
method. The rapid wound healing and psycho-emotional effectiveness of the surgery allow for an
increase in the number of such surgeries.

Key words: oncology, breast cancer, reconstruction, areola, nipple.

CyT 0e3i 00bIPBIHBIH ONIEPATUBTI eMiH/Ie eMi3iK apeosipJibl AHMAKTbIH
(apeoJiaHbIH 63iHIIK TiHIEPi APKBLIbI eMI3iK TY3y) PeKOHCTPYKIMSACHI (KIMHUKAJIBIK JKarJai)

Kantees M.E., Onrap6aes E.K., Apunoex A.M.
JIChb KK "OHKOJOTHUSIIBIK OPTAILIFBI Oap KOMOCHIHA1 KalaJlbIK aypyxaHa',
MKK IIemvkenT K, Kazakcran

Anmarna. KeH ayKpIMabl JTMMQOIUCCEKIMACHIMEH KacalaThlH paJiKalbabl ONepanusiap,
OTaJiaH KeWiHrl Ke3eHJe HayKac OMIpiHiH camachlH KYpPT HamlapiaThll, MCHXO3MOIMOHAIbIBI
ne3alanTalusFa  ajiblll  KeJIETIHAIT MoJiM. CoHIBIIBIKTaH Jla 3aMaHayd XHUpyprusia
PEKOHCTPYKTHBTI, ITACTHKAJIBIK OTAJAp ’Kacay YIKEeH KaKETTUTIKKE ue.

OOblp OolfpIHIIA eMi3iriMeH Oipre pesekuusulaHFaH CcyT Oe3iHe Oip MOMEHTTIK
MaMMOIUIACTUKA OTACHIH )Kacay apKblIbl, KAJIJbIK apeoiafiaH eMi3ik Ty3y. bip mesere pagukanbabl
0Ta MEH KOCMETHKAJIBIK >KOHE MCUXOJOTHMSIIBIK TYPFBIJA JKAaKChl HOTIDKEre Koi ketkizy. Cyrt Gesi
OOBIpBIHAA MACTIKTOMHUSMEH Karap Oip Ke3eHIIK eMI3IKTI KalmblHa KenTipy OoMbIHIIA
MaMMOIUIACTUKA YKacajFaH jKaraail Typajisl Mbicall kenTipemid. 64 x Haykac «CyT 6e31 0ObIpSI,
ty#inal typi St Ia TINOMO. Jlromunansast A tuni» 02.10.2024x.. Ne2736 MJIT —ra xapaislm,
OTaJIBIK €M YCBIHBUIBL. APEOoJIaHbl TEpPi aCThI MM apKbUIbI Oype TIrin eMizik opmachiHa KenTipit,
Tepire Tiry KOCMETUKAJbIK, NMCHUXOJOTHSUIBIK TYPFbIJa THUIMA1 KOHE >KapaHbIH Te€3 Ka3bLIyblHA
centirin turizeni. Kenemi 6ipiama kimripeitirenimen, cyT 6e3i opmacs! cakranrad. Ocbl TOCUIMEH
[IervMkeHT K. OHKOJOTHUSUIBIK OpTaNbIKTa 6 oTa skacanblHAabl. CyT 0e31 OOBIPBIHBIH Oip Ke3eHIIK
eMI31KTI KaJIIbIHA KEeNTIpy 0Tachl Ka3ipri TaHAa KOCMETUKAIBIK TYPFbIJa BIHFAWUIIbI, THIMII Oiperei
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Tocin. JKapaHbIH Te3 Ka3bUIybl MEH OTaJaH KEHIHT1 MCHXOAMOIMOHAIBIBI TYPFBIAA THIMILUTIIT
aTaJFaH OTaHBIH CaHBIH apTTHIPYFa MYMKIHIIKTEp Oepeti.
Tyiiin ce3aep: oHKOJIOTHS, CYT O€31 OOBIPBI, PEKOHCTPYKIIUS, apeosa, eMi3iK Ty3y.

OIHOMOMEHTHASI PEKOHCTPYKUUS COCOYHO apeoJsipHOi 30HbI ((popMUpOBaHHME COCKA €
HCNO0JIb30BAHNEM COOCTBEHHOI TKAHU apeoJibl) NPH ONEePATHBHOM JieYeHUH PaKa MOJIOYHOM
sKeJs1e3bl (KJIMHUYeCKHe CJIy4an)

XKanteeB M.E., OnrapOaes E.K., Apunoex A.M.
I'KII na IIXB "T'opoickas MHOronpoguibHast 00JbHUIA C OHKOJIOTHYECKUM LIEHTPOM ",
r. IIesmmkenT, Kazaxcran

AHHoTanus. OObEeMHBIE ONEPALUU C JTUMPOIUCCEKIUEH, YacCTO MPUBOIUT K Pa3BUTHUIO
psana ¢usznueckux AedeKTOB, a TakKe K pPa3BUTHIO CTOMKOW TICHXMYECKOM J1e3aianTaiuu
onepupoBaHHbIX. [0 ATOMY B COBpEMEHHON OHKOJIOTHU 0CO00€ BHUMAaHHE Bpadel ynaemnsercs Ha
IJIACTUYECKNE, PEKOHCTPYKTUBHBIE BHJIBI ONEpAlMd KOTOPBIE YIY4YIIAeT KadyecTBa KU3HU
MaIMEHTOB.

B ycinoBuAx OHKoAMCHAHCEpa JAEMOHCTpauus OJHOMOMEHTHOM MaMMOIUIaCTUKH €
BOCCTAHOBJICHHEM YIaJIEHHOTO COCKAa MECTHBIM TKaHSIMHU, U JOOUTHCS XOPOIIEro KOCMETHYECKOTO
pe3yabpTara, yiaydias B TOCJIEACTBAM KOJMYECTBO M KAayeCTBO KWU3HM TanueHToB. [IpuBenen
KIMHUYECKUH ClTy4ail, yIa4uHOTO, OJITHOMOMEHTHOTO, ONEPAaTUBHOTO BOCCTAHOBJICHUSI COCKa MOCIIE
MACTIKTOMHHU C MCIOJIb30BAaHUEM apEOJIbl YAAIEHHOM MOJIOYHOW KeJe3bl. PEKOHCTPYKTHBHBIE
OIepaluy 1Mo BOCCTAHOBJIEHUIO COCKa MPU MOJKOKHONW MACTIKTOMHUH, CEKTOPAIBHON PE3EKIUU 10
MOBOJY paKa MOJIOYHOM KeJe3bl YHUKAJIEH, HE UMEET aHaJIOroB, yA00eH B KOCMETUYECKOM IIJIaHe,
M CIOCOOCTBYET OBICTPOMY 3a)KHBIJICHHIO TOCIICOTICPAIIMOHHBIX PaH. AHAJOTHYHBIM CIIOCOOOM B
OHKOJIOTMYECKOM IieHTpe T. I[IIbIMKEHT mnpou3BeneHbl 6 omnepaluud ¢ YIOBIECTBOPUTEIbHBIMU
pesyabratamu. [IpoBeleHHBIE PEKOHCTPYKTHUBHBIE OINEpAllUM IO BOCCTAHOBIICHHIO COCKAa U3
OCTaBILIEECs] apPEOJIbl, TEXHUYECKAsA MPOCTOTA MAHUMYJISIIIUA U YIOBJICTBOPUTEIBHBIE PE3YJIbTAThI
JAI0T BO3MOXKHOCTB JyMaTh O YBEJIMUECHUH YMCIa TTOI0OHBIX OIEpaIiu.

KiroueBble c¢J10Ba: OHKOJIOTHS, pPaK MOJOYHOM JKejle3bl, PEKOHCTPYKLHMS, apeoa,
dhopmMupoBaHHE COCKa.

Introduction. Simultaneous, primary mammoplasty allows you to simultaneously perform a
radical operation from an oncological point of view, and achieve a good cosmetic result,
subsequently improving the number and quality of life of patients. According to the literature,
reconstructive breast surgery in cancer patients does not particularly affect the course of the disease
and does not interfere with special treatment.

Duadze I.S. et al. Performed breast reconstruction using autologous flaps of the anterior
abdominal wall and achieved good results. The authors recommend taking into account a number of
factors such as the patient's age, the presence of concomitant diseases (diabetes mellitus, obesity,
smoking, etc.), as well as the state of blood supply to the donor skin) [1].

After performing a number of reconstructive operations in breast cancer, the following
authors indicate that good and satisfactory cosmetic results were obtained in every third woman.
This is due to the peculiarities of the location of the tumor in the breast, as well as the stage of
development (ratio of tumor size and breast) [2].

Tailor S.M. et al., having conducted randomized clinical trials with a long-term follow-up
period in patients with stage I-11 breast cancer, did not reveal differences in survival rates during
mastectomy and organ-preserving operations, which made it possible to more widely use organ-
preserving operations in the treatment of patients with breast cancer [3].



The following authors express the
same opinion, comparing the long-term
results of organ-preserving, oncoplastic
operations with radical mastectomy, they
do not find much difference in the
survival rate of patients with breast
cancer. It is recommended to use
oncoplastic resections with a small tumor
node, which give good aesthetic results,
thereby improving the quality of life of
patients in the postoperative period [4].

After conducting randomized
studies of 101 breast cancer patients who
underwent organ-preserving surgery and
subcutaneous mastectomy, the authors
found that in patients with subcutaneous
mastectomy, the recurrence of the disease
was approximately 2 times less than that
of organ-preserving surgery [5].

Other  authors  described a
successful skin-saving mastectomy with simultaneous reconstruction of the mammary gland with a
flap of the broadest muscle of the back (TDL) with a good distant, disease-free result [6].

Purpose of the study: In the oncologic dispensary, demonstration of single-stage
mammoplasty with restoration of the removed nipple with local tissues, and achieve a good
cosmetic result, subsequently improving the number and quality of life of patients.

Material and methods: Performed surgical restoration of the nipple after mastectomy using
areola, on the feeding pedicle, removed breast. Patient 64g. was admitted to operative treatment
with complaints of a mass in the left breast.

Anamnesis morbi: Registered since 26.09.2024. diagnosed with C-r of the left breast,
nodular form of St la TINOMO. Luminal A subtype. According to the patient, the disease was
detected by screening. Ultrasound of the m/glands from 07.08.2024. Focal lesions: for 12 hours, a
hypoechosgenic lesion with a size of 0, 6x0.4 cm, the content is heterogeneous with CDK without
blood flow. Conclusion: Glandular changes of both mammary glands. Left breast formation. BI-
RADS RU2LU4

Trepan biopsy from the left breast was performed.

Histology of 16.09.2024. No. 14844-45 Histo: Invasive breast carcinoma G-2, nonspecific
type, in the biopsy specimen. ICD-0:8500/3

IHC No. 14844-45 dated 01.10.2024 g-Her2- (0 +), RE-7b, RP-6b, Ki67-20%.

Discussed at MDG No. 2736 dated 02.10.2024-1. Recommended surgical treatment.

Hospitalized in the mammology department for surgical treatment.

The general condition of the patient is satisfactory, the position is active, the consciousness
is clear, adequate. On the Karnovsky scale 80%. ECOG -1 point. There is no ARVI phenomenon.
Somatic state corresponds to age, data from internal organs are not peculiar. HR 80 bpd in 1 min.
BP 120/80 mm Hg Physiological findings are normal.

Status localis: On examination, the mammary glands are symmetrical. When palpating, the
OWC of the left breast is determined by the formation of 1.0 * 1.0 cm times. Regional lymph nodes
are not increased. (Fig. 1)

Methods and results: 16.10.2024 surgery was performed: resection of the quadrant of the
left breast with lymphodissection, plastic surgery of the removed nipple with local tissues (areoles
on the feeding pedicle).

After treatment of the surgical field, iodonate + alcohol 3 * fold produced two linear skin
incisions around the central quadrant of the left breast. Hemostasis. Skin flaps are separated. The
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central quadrant of the left breast was removed along with the nipple. Part of the areolar zone not
affected by the tumor was left (Fig. 2).

Plastic nipple with a particle of the left areola and skin on the feeding leg was produced.
Hemostasis is achieved by electrocoagulation and vascular ligation. Wound drainage along the
anterior axillary line along Redon. Operating wound toilet. Wound sutures. Alcohol. Aseptic
dressing. The postoperative period proceeded smoothly. The wound healed with primary tension.
Ultimately, the shape of the mammary gland is partially restored, a nipple is formed from the
remaining areoles. The operated mammary gland is reduced in size, but the overall shape is
preserved. If desired, the patient can increase the size of the breast using a silicone implant
simultaneously with the removal of the tumor, as well as after a certain time, after the healing of the
postoperative wound (Fig. 3).

There are no complaints at discharge. On the Karnovsky scale 90%. ECOG -0 point.

The general condition is satisfactory. There is no ARVI phenomenon. T body 36.5 C.
Vesicular breathing in the lungs, no wheezing. Heart tones are clear, rhythmic. BP - 120/80 mm Hg

Pulse - 77 beats per minute, rhythmic, satisfactory filling. The tongue is moist, clean. The
abdomen is soft, painless. The liver is not enlarged, painless. The spleen is not palpable. The
swaying symptom is negative on both sides. The stool is normal. Urination is free, painless.

Status Localis: The seam is pure calm. Processed. Aseptic dressing.

Discharged in satisfactory condition.

Clinical diagnosis at discharge: C-r of the left breast, nodular form, OWC. StIIA T2NOMO
G2. Luminal type B. No HER 2 overexpression. SSW ShSR on the left with LD. Clinical group II.

Discussion of results; Reconstructive surgery to restore the nipple during subcutaneous
mastectomy, sectoral resection for breast cancer is unique, has no analogues, is convenient in
cosmetic terms, and contributes to the rapid healing of postoperative wounds. In a similar way, 6
operations were performed at the Shymkent Cancer Center with satisfactory results. The results
after 4-6 months are satisfactory and good.
There is no failure of sutures and no local
recurrences.




Conclusions: Thus, the method used by
surgeons and mammologists of the
Shymkent Cancer Center to restore the
nipple during subcutaneous mastectomy,
sectoral resection for breast cancer is
~ unique, has no analogues (studying the
. set of literature on breast plastic surgery,
. the authors did not find such a
description), is cosmetically convenient,
and contributes to the rapid healing of
postoperative wounds. Supports patients
psychologically, gives self-confidence
and  preservation of  femininity.
Convenient for use in Paget cancer.
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OSIMERTINIB-BASED COMBINATION THERAPY FOR EGFR-MUTANT NSCLC
WITH BRAIN METASTASES: A CLINICAL CASE IN THE CONTEXT OF THE
FLAURA2 STUDY

Abdrashov A.%, Musirali D.2, Yeltay Y.2, Nuskabayeva G.>
LLP medical center "Amina", Turkestan, Kazakhstan®
Khoja Akhmet Yassawi International Kazakh-Turkish University, Turkistan, Kazakhstan?

Abstract. This article presents a clinical case of treating a female patient with EGFR-mutant
non-small cell lung cancer (NSCLC) with brain metastases using osimertinib-based combination
therapy. Following disease progression after afatinib therapy, third-generation tyrosine kinase
inhibitor (osimertinib) targeted therapy was initiated, followed by combination treatment in
accordance with the FLAURAZ2 study protocol. This included osimertinib, chemotherapy
(carboplatin + pemetrexed), and bevacizumab. Significant regression of cerebral metastases and
disease stabilization were observed. The article discusses practical aspects of applying FLAURA2
data in real-world clinical settings and explores the potential for implementing a personalized
approach to oncology, even under budget constraints. The importance of molecular diagnostics and
physicians' clinical awareness in making therapeutic decisions is emphasized.

Keywords: EGFR-mutant NSCLC, osimertinib, FLAURAZ2, brain metastases, targeted
therapy, pemetrexed, carboplatin, bevacizumab, personalized oncology, clinical case.

EGFR-mMyTaHTTBI ycakK Kacyliajbl eMec 0KIe 00bIPbl MEH MH MeTacCTa31apbIHAAFbI
ocuMepTHHUOKe Heri3mesareH Oipikripiiiren tepanusi: FLAURAZ2 3epTTeyiHiH KOHTeKCiHaeri
KJINHUKAJBIK Karaan

A6apamos A. !, Mycipani JI. 2, Entaii E. 2, Hycka6aesa I'. ?
«Amunay XKIIC MenuuuHaIbIK opTasibiFsel, TypkicTad K., Kaszakcran
Kosxa Axmer Slcaym aThiHIarbl XaJIbIKapajiblK Ka3aK-TYpiK YHUBEPCHUTETI,
Typkicran k., KazakcTran?

1

Angarna. Makanana mura metactazaapbl 6ap EGFR-myTanTTBI ycak *acylanbl eMec oKIie
oObippiH  (¥)KEOO) emzaey OoifblHIIA KIMHUKANBIK JKaFgail ycblHbUFaH. OCUMEpTUHUOKE
Heri3aenred OIpIKTIpUITeH Tepamus KOJIaHbUIAbL. AdaTHHUONEH eMJIeNreHHEeH KeHiH aypyablH
yaeyi OalikaifraH COH, YHIIHINI OyblH TUPO3WHKHMHA3a TEXKErimliMeH (OCUMEpPTUHUO) MaKCaTTh
Tepanusi Oacranapl, keilinHeH - FLAURA2 3eprreyiHiH xarTamachlHa colikec OIpiKTIpUIreH eMm
Kyprizinai. byn emre ocumeptuHuO, XumMuoTepamnus (KapOOIUIaTMH + TEeMETpPEKCel) >KOHE
OeBanmzymad kipai. HoTwkeciHne MM MeTacTa3lapblHbIH alKblH perpecci MeH YIEepiCTiH
Typakranybl Oaiikanabl. FLAURA2 nepexkTepiH HakThl KIMHUKAIBIK TXKIpuOene KOJAaHYAbIH
MPAKTUKAIBIK AaCHEeKTLIepl, COHAal-aK MIeKTeydi OIJUKeT IKarJalblHIAa J1a OHKOJOTHsIa
KEKEICHIIPUITeH TOCUII €HTi3y MYMKIHAIKTEpl TalKblIaHaabl. TepanusuiblK mIenriM KaObliaayaa
MOJIEKYNANbIK ~ JUArHOCTHUKAHBIH JKOHE  JIOpITepiepAlH  KIMHHUKANBIK  XabapaapibIFbIHBIH
MaHBI3IbUIBIFEI aTAll OTLIE ],

Tyiiin ce3nep: EGFR-myrantTel ¥2)KEOO, ocumeptunn6, FLAURA2, mu meracra3gapsl,
MakcaTThl Tepamnus, MeMeTpeKcela, KapOomaThuH, OeBanmu3yMald, KEKENICHIIPUITeH OHKOJIOTHS,
KITMHUKAJIBIK JKaFaai.
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Kom0OunnpoBannas repanusi Ha ocHoBe ocuMepTuHnda npu EGFR-myranTHOM
HEMEeJIKOKJIETOYHOM PAKOM JIETKOI'0 ¢ MEeTACTAa3aMH B IOJIOBHOM MO3I: KIIMHUYECKHH cIyqail
B KOHTekcTe uccaenopanus FLAURA2
A6apamos A. 1, Mycupamu /1. 2, Enraii E. 2, Hycka6aesa I'. 2
TOO MenuuuHckuil HeHTp «AMuHay, T.TypkecTaH, Kazaxcran®
Mex1yHapoAHbBIN Ka3aXCKO-TYpELUKUI YHUBEpCUTET UMEHHN Xoaka Axmena Scasu,
r.Typkectan, Kasaxcran ?

AnHOTanua. B craThe mpencTaBieH KIMHUYECKUUN cirydaid jedeHus nanueHtku ¢ EGFR-
MYTaHTHBIM HEMEJIKOKJIETOUHbIM pakoM Jiérkoro (HMPJI) ¢ meracrazamu B rojsoBHOH MO3r, Ha
¢doHe mnpUMEHEHHsT KOMOMHHPOBAaHHOW Tepanud, OCHOBaHHOW Ha ocuMeptuHuOe. Ha ¢omne
MporpeccupoBaHusi 3a00JeBaHus Toclie Tepanuu agatuHUOOM ObUTa HavyaTa TapreTHas Teparus
MHTUOUTOPOM THUPO3WHKHMHA3bl 3-TO TMOKOJIeHHS (OocMMepTHHHO), a B JajbHeleM —
KOMOMHUpPOBAaHHOE JIEUEHHWE B COOTBETCTBUM C MpoTokosoM wuccienoBanuss FLAURAZ2,
BKJIIOYAIOIEE OCUMEPTHHHUO, XUMHUOTEepanuio (KapOorjaTHH + meMeTpekcen) W OeBaruzymad.
Habmronancst BbelpaXeHHBINH perpecc ILiepeOpalbHBIX METAacTa30oB M cTadWin3alus Mpoliecca.
OO6cyxnarorcs npakTuyeckue acnekTsl npuMeHeHus JaHHbIX FLAURA?2 B peanbHOM KIMHHYECKON
MIPaKTHKE, a TAK)Ke BO3MOKHOCTU BHEAPEHUS MEPCOHATU3NPOBAHHOTO MOX0/Ia B OHKOJIOTUU JIaXKe
B YCJIOBHSIX OrpaHUyeHHOro oOromxeta. [lomuépkuBaercs 3Ha4MMOCTh MOJIEKYJISIPHOM JTMarHOCTUKH
Y KJINHUYECKOW OCBEJIOMJIEHHOCTH Bpadeil B IPUHATHHU TEPANEBTUYECKUX PELICHUHN.

Kawuesbie cinoBa: EGFR-myranTabiiit HMPJI; ocumeptnan6; FLAURA2; meracTas3sl B
TOJIOBHOM  MO3T;  TapreTHas  Tepamus; TIeMeTpekcen;,  KapOoruiatuH,  OeBanu3ymao;
MEePCOHAIM3UPOBAHHAS OHKOJIOTHSI; KITMHUYECKUM CITyqail.

Introduction. EGFR-mutant non-small cell lung cancer (NSCLC) is a subtype of NSCLC
characterized by mutations in the epidermal growth factor receptor (EGFR) gene. The frequency of
EGFR mutations varies but is typically:

o Approximately 10-15% among patients in the United States, more commonly in cases of
adenocarcinoma [1]

e Upto 30-50% in Asian populations, including about 38% in China [2]

e Around 20% of all adenocarcinoma cases in NSCLC in Russia [3]

Thus, on average, EGFR mutations are found in approximately 20% of all NSCLC cases,
particularly in the adenocarcinoma subtype, and more frequently among women and non-smokers

[4].

Until recently, Osimertinib was the standard first-line therapy. However, results from the
“FLAURA-2” study [5, 6] demonstrated a significant improvement in progression-free survival
with the addition of chemotherapy to Osimertinib, especially in patients with brain metastases.
Below is a clinical case illustrating the application of this treatment regimen.

Clinical Case. Patient U., 49 years old. Under follow-up at the Regional Clinical Hospital of
Turkestan Region since July 20, 2022. Discussed at the Multidisciplinary Team (MDT) meeting on
June 17, 2022. Recommendation: diagnostic thoracotomy. The patient was admitted to the City
Oncology Center in Shymkent to the Thoracoabdominal Surgery Department for operative
treatment. On July 12, 2022, the patient underwent a video-assisted thoracoscopic surgery (VATYS)
on the left side with a lung lesion biopsy. Postoperative histological report No. 11224-25 dated July
19, 2022: moderately differentiated adenocarcinoma, G-Il. Discussed at MDT on July 20, 2022.
Recommendation: EGFR mutation testing via molecular genetic analysis; dynamic PET/CT scan.
From July 21 to July 29, 2022, the patient received courses of neoadjuvant chemotherapy.
Molecular genetic analysis of EGFR (report No. 257 dated August 2, 2022): EGFR Exon 19
deletion mutation detected. Beginning in August 2022, the patient started targeted therapy with
“Afatinib”. In August 2023, disease progression was noted in the form of brain metastases. As a
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result, on August 11, 2023, the MDT recommended initiating targeted therapy with the EGFR
inhibitor Osimertinib.

Protocol of Magnetic Resonance Imaging of the Brain and Intracranial Arteries dated 22.01.2024
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In both cerebral hemispheres and cerebellar hemispheres, multiple lesions are observed -
approximately 15 in total - round in shape, with a homogeneous structure, measuring up to 2.2 x 1.6
cm, surrounded by a perifocal zone of vasogenic edema. Conclusion: Multiple lesions in both
cerebral hemispheres and cerebellar hemispheres (differential diagnosis: metastases).

A follow-up magnetic resonance imaging (MRI) of the brain was performed. Protocol of
Brain MRI dated 18/03/2024: on a series of MR images, hyperintense foci are identified on T2-
weighted and FLAIR sequences in the frontal and parietal lobes of both cerebral hemispheres. The
lesions are round to oval in shape, measuring up to 2.6 x 1.4 cm, with no signs of surrounding
perifocal edema. (Images not provided; visualization generated using artificial intelligence.)
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Until May 2024, the patient received targeted therapy with a third-generation tyrosine Kinase
inhibitor (TKI), Osimertinib.

In May 2024, difficulties arose with access to the medication. Given the presence of
metastatic brain involvement, the patient was recommended to undergo Targeted therapy with a
VEGF inhibitor (Bevacizumab) in combination with chemotherapy using the Pemetrexed +
Carboplatin regimen. However, the patient declined chemotherapy courses, opting instead to
continue with targeted therapy alone and wait for the availability of her original medication.
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/CT Scan dated 30.05.2024:
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PET/CT dated 30.05.2024: Conclusion: no convincing PET/CT evidence of a metabolically
active ®F-FDG-avid tumor process was detected. Axillary lymphadenopathy on the right side.

From May 13, 2024, to July 24, 2024, the patient received courses of targeted therapy with
the VEGEF inhibitor Bevacizumab.

Given the PET/CT findings showing no convincing evidence of a metabolically active 8F-
FDG-avid tumor process, and based on the published data from the “FLAURA-2" clinical trial, the
case was reviewed by the MDT. By decision of the MDT on August 23, 2024, considering the
patient’s young age and the presence of cerebral metastases, it was recommended that she undergo
courses of TT with protein kinase inhibitors combined with VEGF inhibitors, along with 6 cycles of
chemotherapy using the carboplatin + pemetrexed regimen, followed by maintenance therapy with
pemetrexed.

Considering the published data from the “FLAURA-2” study, the patient agreed to undergo
chemotherapy. At that time, she also regained access to the third-generation tyrosine kinase
inhibitor (TKI), Osimertinib.
From August 28, 2024, to December 30, 2024, the patient received 6 cycles of palliative
polychemotherapy according to the “RR” regimen:

e Pemetrexed 500 mg/m? = 800 mg, administered intravenously (I1V) by infusion

« Carboplatin AUC 4 = 450 mg, administered IV by infusion

The patient underwent regular follow-up examinations, with a particular focus on the brain.
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MRI of the Brain with Contrast — October 24, 2024:

Against the background of periventricular leucomalacia, hyperintense foci are observed on
T2-weighted and FLAIR sequences in the parietal and occipital lobes of both cerebral hemispheres.
The lesions are round to oval in shape, measuring up to 3.6 x 2.1 mm, with no signs of surrounding
perifocal edema.

The patient completed chemotherapy courses in December 2024 and subsequently
underwent follow-up examinations.

MRI of the Brain with Contrast — January 31, 2025.
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In the subcortical and periventricular regions of both cerebral hemispheres, single
hyperintense foci are observed on T2-weighted and T2 FLAIR images, measuring up to 0.55 mm.
No diffusion restriction is noted on diffusion-weighted images, and no accumulation of
paramagnetic contrast agent is seen on post-contrast scans. Conclusion: solitary foci, most likely of
vascular origin, without accumulation of paramagnetic contrast agent, located in the subcortical and
periventricular regions of both cerebral hemispheres.

PET/CT dated February 27, 2025. Conclusion:
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o No definitive PET/CT evidence of a local recurrence of the primary oncological disease
in the left lung with high metabolic activity was detected.

e PET/CT signs of symmetrical increased tracer uptake in the lymph nodes of the head,
neck, and mediastinum (bronchopulmonary group on both sides), possibly corresponding to reactive
changes, warrant dynamic observation.

e PET/CT findings of a nodular lesion in the left lobe of the thyroid gland (no significant
changes compared to previous scans). Endocrinologist consultation and ultrasound follow-up are
recommended.

e A hypervascular mass in the left lobe of the liver without metabolic activity, most
consistent with a hemangioma (stable compared to previous scans).

Compared to the PET/CT results from May 30, 2024, there is newly observed increased
metabolic activity in the lymph nodes of the retropharyngeal, submandibular, and
bronchopulmonary groups on both sides. No isotope uptake is noted in the axillary lymph nodes in
the current scan.

e As of February 2025, the primary lesion remains stable, and there is regression of the
metastatic brain lesion.

e The patient continues on maintenance therapy with pemetrexed.

Discussion. The FLAURAZ2 study demonstrated that adding 4 cycles of chemotherapy
(carboplatin + pemetrexed) to osimertinib:

- increases median progression-free survival (PFS) to 25.5 months compared to 16.7
months with monotherapy (Hazard Ratio [HR] 0.62),

- is particularly effective in cases with CNS metastases (24.9 months vs. 13.8 months, HR
0.47),
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- has a manageable toxicity profile.

In patient U., a clinical response was observed that aligns with the findings of the study:
significant regression of CNS metastatic lesions, disease control, and symptom improvement. The
initiation of maintenance therapy with pemetrexed alongside ongoing osimertinib treatment is
consistent with the FLAURAZ protocol.

Conclusion. The presented clinical case highlights not only the clinical significance of
identifying an EGFR mutation in a patient with non-small cell lung cancer (NSCLC) and cerebral
metastases, but also underscores the importance of increasing clinician awareness of contemporary
clinical trials such as FLAURA and FLAURAZ2. These studies have fundamentally changed the
treatment paradigm for EGFR-positive NSCLC, demonstrating the efficacy of third-generation
tyrosine kinase inhibitors (e.g., osimertinib) and their combination with chemotherapy in improving
progression-free survival and achieving effective control of cerebral lesions.

In resource-limited countries with strict financial constraints, the implementation of
personalized medicine is often perceived as an unaffordable luxury. However, even a minimal level
of molecular profiling (such as testing for EGFR, ALK, and ROS1 mutations) can fundamentally
alter the therapeutic strategy, improve treatment effectiveness, and ultimately reduce overall costs
by enabling more rational use of high-cost drugs and decreasing the number of hospitalizations.

It is important to emphasize that knowledge of, and active engagement with, the results of
international clinical trials enables physicians to make well-informed decisions, adapting global
standards to local realities. In this way, professional awareness and analytical competence among
clinical oncology specialists become essential resources for implementing the principles of
personalized care—even within the constraints of limited budgets.

The FLAURAZ2 study may serve as a basis for reconsidering first-line treatment standards
for this category of patients.
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MONITORING THE DYNAMICS OF BREAST CANCER HETEROGENEITY THROUGH
IMMUNOHISTOCHEMICAL PROFILING: CASE STUDIES FROM CLINICAL
PRACTICE

Abdrashov A.%.,, Musirali D.2 Yeltay Y.2, Akter A.?, Sadykova K.2
LLP medical center "Amina", Turkestan, Kazakhstan®
Khoja Akhmet Yassawi International Kazakh-Turkish University, Turkistan, Kazakhstan?

Abstract. Breast cancer is a biologically heterogeneous disease with variable responses to

therapy. The aim of this study was to demonstrate the clinical importance of monitoring changes in
the immunohistochemical profile.
A retrospective analysis of four patient cases treated at one oncology center was conducted. During
therapy, changes in tumor subtypes were identified, including transitions from triple-negative to
HER2-low or luminal types, as well as shifts from hormone receptor—positive to hormone receptor—
negative disease. These alterations required substantial adjustments in therapeutic strategies, such as
discontinuation of endocrine therapy, initiation of CDK4/6 inhibitors, or the addition of HER2/neu-
targeted agents.

The results indicate that dynamic monitoring of the IHC profile is a practical and effective
method that may enhance personalized therapy in the Republic of Kazakhstan.

Keywords: breast cancer, immunohistochemistry, subtype shift, HER2-low, personalized
therapy

«CyT 0e3i KaTepJii iCiriHiH reTporeHAiIriHiH IMMYHOTMCTOXUMUSUIBIK POQUJIb apKbLIbI
AMHAMMKACBHIH 0aKbLIay: KIMHUKAJBIK TIKIPOUIEH KaFaaiaap»

AOGnapamoB A. Y Mycipomi /1. 2 Enraiti E. 2, Axtep A. 2 CanpixoBa K. 2
«Amunay XKIIC MemuuuHAIBIK OpTANIBIFE, TypKIiCTaH K., KaBaKCTaHl
Kosxa Axmer Slcaym aThiHIarbl XaJIbIKapajiblK Ka3aK-TYpiK YHUBEPCHUTETI,
Typxicran k., Kazakcran?

Anparna: Cyt 6e3i KaTepiii iciri - OMOJIOTHSIIBIK TYPFBIAAH TETEPOTCH Il JKOHE Teparusra
opTypai kayam OepeTiH icikrepaiH Oipi. 3epTTeylmiH MakcaThl - KIMHUKAJIBIK TXKipuodene
MMMYHOTHUCTOXUMHUSUIBIK TPO(UIIb AMHAMUKACHIH OaKbLIayAblH MaHBI3IbUIBIFBIH KepceTy. bi3mig
opTaiblKTa eM anraH TepT mauueHTTiH UI'X npoduinine peTpocneKkTuBTi Tanaay xyprizingi. Emuey
OappicbIiHAa iciK CyOTHMIHIH e3repyl aHbIKTanAbl: ymTik Tepic moarunteHn HER2-low nHemece
JTIOMUHAJBABI TYPre aybICy, COHJaii-aKk TOPMOHFa TOYENIUTIKTEH TOYeJCi3 Typre TpaHchopmarius
XKarmainapel Oaiikanael. MyHaail esrepictep eMIiK TaKTUKaHbI TyOereilni kaiTa KapayAbl Tajiamn
erTi (ropmoHoTtepanusHbsl TokTary, CDK4/6 Ttexerimrepin kocy, HER2/neu-re OarbiTTanFan
TEpaNusHbI KOJIJaHY).

3eprrey Hotmxkenepi UI'X-nmpodunpai tuHaMUKaIbIK OaKbLIayAbIH KOJDKETIMII opi THIM1
onic ekeHiH >xoHe Kazakcran PecmyOnukacbiHaa nepOecTeHAIPUINeH TepanusHbl >KeTULlipyre
00J1aTBIHBIH KOPCETTI.

Tyiiin ce3mep: cyT 0e3i Karepii iciri, UMMyHOTHCTOXMMUS, cyOTHn e3repici, HER2-low,
nepOecTeH IIpUIreH Teparnmsl.
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MOHI/ITOPI/IHF ANUHAMHUKHU I'€TEPOr¢HHOCTU paKa MOJIOYHOI KeJjie3bl ¢ MOMOIIbIO
HMMYHOTUCTOXMMHUYIECKOI'O I[pO(l)I/IJII/IpOBaHI/Iﬂ: H3y4YCHUA U3 KJNHHYeCKOii NMPpaKTUKH

A6apamos A.l, Mycupanu JI. 2, Enrait E. 2, Axtep A. 2, Canpikosa K. 2
TOO MenuuuHCKUM HEeHTp «AMUHay, T. TypkecTaH, Kazaxcran®
Mex1yHapoAHbBIN Ka3aXCKO-TYpELUKUI YHUBEpCUTET UMEHHN Xoaka Axmena Scasu,
r.Typkectan, Kasaxcran ?

AnHOTanudA. Pak MOJOUYHOUW >Kene3bl — OHOJIOTUYECKH TEeTEPOreHHOE 3a00JIeBaHUE C
BapuabeIbHbIM OTBETOM Ha Tepamuio. Llenpio JaHHOro Hccaen0BaHus ObUIO MPOIEMOHCTPUPOBATH
KIIMHUYECKYI0 3HAYMMOCTh MOHUTOPHHIAa U3MEHEHUN MMMYHOTHCTOXUMHUYECKOro npoduis. boua
IIPOBEJICH PETPOCIEKTUBHBIA aHAJIW3 YETBIPEX CIIy4aeB MALMEHTOB, MPOXOAUBIINX JICYCHHUE B
OJIHOM U3 OHKOJIOTUYECKHX IIEHTpOB. B xone Tepanmuu ObLIM BBISBICHBI M3MEHEHHS IMOATUIIOB
OIYXOJIA, BKJIIOYas IEpexoJibl OT TPHKJbl HeratTuBHOTO K HER2-HHM3KOMYy WM JIFOMHUHAIBbHOMY
THITY, & TaKXe IepPexo/bl OT FOPMOH-PEUENTOP-IO3UTUBHOTO K TOPMOH-PELENTOP-HETATUBHOMY
TUIY. DTU U3MEHEHHUs NOTPeOOBaIM CYIIECTBEHHON KOPPEKTUPOBKU TEPANIEBTUUYECKUX CTPATETUM,
TaKMX Kak MpeKpalleHue SHIOKPUHHOM Tepamuu, Hadano Tepanuu uHruoutopamu CDK4/6 mnu
no6aBiieHHe mpernapaToB, TapreTHbix Ha HER2/neu

Pesynprarel moOKa3bIBarOT, 4YTO JWHAMUYECKHH MOHHUTOPHUHI HMMMYHOTHMCTOXUMHUYECKOIO
npoduiis ABISETCS MPAKTUYHBIM U 3(Q(EKTUBHBIM METOJO0M, KOTOPBIH MOXKET YIYYIIHTb
MepcoHANM3UPOBaHHYIO Tepanuio B Pecriydnuke Kazaxcran.

KuiroueBsble cj1oBa: pak MOJIOYHOM Kee3bl, IMMYHOTUCTOXHMMS, CMEHA MOATUIA, HU3KHUM
yposeHs HER2, nepconanu3znpoBaHHas Tepanusl.

Introduction. Breast cancer (BC) remains one of the most significant challenges in
oncology in the Republic of Kazakhstan. Despite the implementation of large-scale screening
programs and nationwide initiatives aimed at raising cancer awareness, BC continues to rank first in
both incidence and mortality. According to data from the Ministry of Health of the Republic of
Kazakhstan (2022) [1], approximately 5,000 new cases are diagnosed annually, with around 1,200
women dying from the disease each year. Thus, regardless of sex-related differences, BC holds a
leading position among oncological diseases in terms of both prevalence and mortality.

This trend is also observed globally. According to the Global Cancer Observatory (2022),
BC ranks first in incidence and fourth in cancer-related mortality worldwide [2].

BC is a heterogeneous malignancy that encompasses several phenotypic variants, each with
distinct clinical courses and varying sensitivity to antitumor therapy. Based on stepwise clinical
protocols approved by the Ministry of Health of the Republic of Kazakhstan (2022), BC is
classified into phenotypic subtypes according to immunohistochemical (IHC) results, reflecting the
biological characteristics of the tumor.

Breast cancer is classified into phenotypic subtypes according to immunohistochemical
(IHC) results, which reflect the biological features of the tumor (Ministry of Health of the Republic
of Kazakhstan, 2022) [3].

Table 1 - Phenotypic subtypes of breast cancer

Phenotype Description

Luminal A ER (+) and/or PR (+); HER2/neu-negative?;
Low Ki-67 (<20%)

Luminal B (HER2/neu-negative) ER (+) and/or PR (+); HER2/neu-negative;
high Ki-67 (>20%)

Luminal B (HER2/neu-positive) ER (+) and/or PR (+); HER2/neu-positive?; Ki-
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67-any level

Triple-negative® ER (-), PR (-); HER2/neu-negative

HER2-positive (non-luminal) ER (-), PR (-); HER2/neu- positive (non-

luminal)

Notes:

1. HER2 (0, 1+) — negative: absence of expression and amplification.

2. HER2 (3+) — positive: overexpression and amplification.

3. HER2 (2+) — equivocal: borderline overexpression and amplification, requiring additional
confirmation by fluorescence in situ hybridization (FISH).

4. In advanced or metastatic triple-negative breast cancer, additional assessment of PD-L1
expression in immune cells is recommended.

In addition to the phenotypic subtypes, a molecular classification has been proposed by
This classification is based on

Harbeck, Penault-Llorca, Cortes, and colleagues (2019). [4]

molecular characteristics and is widely applied in clinical practice.

Table 1 - Molecular Classification of Breast Cancer

Subtype Molecular Features | Clinical Frequency Prognosis
Characteristics
Basal-like TP53 mutations; | Poor ~10-15% Poor prognosis;
genetic  instability; | differentiation; high drug
BRCA mutations aggressive course resistance; may
respond to
platinum-based
chemotherapy
and PARP
inhibitors
Claudin-low ER-, PR—, HER2—; | Very aggressive; | ~10-15% Among the least
(triple- high grade  of | limited  options favorable
negative) malignancy;  high | for targeted subtypes;
Ki-67 therapy; PD-L1 immunotherapy
testing important may be
considered
HER2-positive | HER2 Aggressive ~13-15% Prognosis
(non-luminal) | amplification; course; high Ki- improved  with
GRB7 67; good response trastuzumab,
amplification; to HER2-targeted pertuzumab, and
PIK3CA, TOP2A, | therapy other HER2-
MY C mutations targeted agents
Luminal A Activation of ESR1, | Low Ki-67; low | ~60-70% Favorable
GATA3, FOXAL, | malignancy prognosis; good
XBP1; ER+, PR+, response to
HER2- endocrine therapy
Luminal B PIK3CA  (~40%) | ER+; lower PR | ~10-20% Less  favorable
mutations; ESR1 | levels than than Luminal A,
(30-40%) Luminal A; may requires
mutations; ERBB2, | be HER2+ or combined
ERBB3 mutations HER2-; often endocrine,
high Ki-67 chemo-, and
targeted therapies

22




This classification enables a deeper understanding of tumor biology at the molecular level. It
is considered valuable not only in research but also in clinical practice, as it allows treatment
planning to be tailored according to the IHC or molecular profile of each patient.

In recent years, newly introduced targeted therapies and chemotherapeutic agents have
brought renewed hope to patients with breast cancer. However, as our experience has shown, many
patients rapidly develop drug resistance following an initial positive response. This phenomenon is
particularly evident in hormone-dependent tumors. Such tumor heterogeneity is one of the main
reasons for treatment resistance, significantly complicating disease management. Resistance
mechanisms are among the most complex issues and may include mutations in the ESR1 gene,
activation of alternative signaling pathways (such as PI3K/AKT/mTOR and MAPK), expression of
epithelial-mesenchymal transition (EMT) factors, as well as changes in the tumor
microenvironment [5-13]

Materials and Methods. A retrospective analysis was conducted on the medical histories of
four patients diagnosed with breast cancer. All cases demonstrated disease progression during
therapy along with changes in immunohistochemical (IHC) characteristics. The analysis was based
on clinical data, histopathological findings, and dynamic monitoring of IHC profiles.

Patient K, 47 years old. Diagnosis: left breast cancer, nodular form, grade IlI, stage b
(pT2N1MO). Triple-negative subtype.

Anamnesis morbi: Registered at the Turkistan Regional Oncology Dispensary since August
28, 2019. On June 24, 2019, breast ultrasound revealed a mass in the left breast. Mammography
performed on July 11, 2019, identified an irregular mass with indistinct margins, measuring 3.3 x
4.2 cm, suspicious for malignancy. Histology on July 19, 2019, confirmed invasive ductal
carcinoma, grade Ill. Immunohistochemistry (August 13, 2019): ER 0, PR 0, HER2/neu 0, Ki-67 —
60%.

Multidisciplinary team (MDT) decision (August 27, 2019):

1. Four cycles of neoadjuvant chemotherapy (NACT).

2. Radical mastectomy according to Madden.

3. Four cycles of adjuvant chemotherapy (ACT).

The patient received four cycles of NACT (AC regimen), with documented regression of the
disease. On January 23, 2020, radical mastectomy was performed. Postoperative histology: invasive
ductal carcinoma, no lymph node metastases.

In June 2020, four cycles of ACT with docetaxel were completed. The patient was then
placed under dynamic observation.

Recurrence and further treatment:

e PET-CT (October 15, 2021) revealed metabolically active lesions in the left anterior
chest wall and parasternal area (recurrence), metastasis in parasternal lymph nodes, as well as
comorbid findings (bilateral sinusitis, chronic bronchitis, pulmonary nodules, left arm
lymphedema).

« Ultrasound (November 9, 2021): hypoechoic lesion in the surgical scar (recurrence
suspected).

« Histology (November 11, 2021): invasive carcinoma, grade II.

* IHC (November 22, 2021): ER 0, PR 0, HER2/neu 0, Ki-67 — 40%.

Based on MDT decision, six cycles of paclitaxel + cisplatin were administered, resulting in
complete regression and remission lasting 11 months.
Progression (2023):

e PET-CT and ultrasound (March 2023) revealed metabolically active recurrent lesions in
the surgical area, polyp in the right maxillary sinus, non-metabolic lung consolidation, and
inflammatory findings. Compared with the October 2021 PET-CT, the parasternal lesion increased
in size and metabolic activity.

« Ultrasound (March 7, 2023): hypoechoic lesion at the scar (1.6 x 1.1 cm), possible
recurrence; supraclavicular lymph node (0.5 x 0.4 cm).
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« Histology (March 13, 2023): invasive carcinoma, grade Il. Cytology (March 9, 2023):
proliferation of atypical cells with mild atypia.

« |IHC: ERO, PR 0, HER2/neu 0, Ki-67 — 25%.

» Sixcycles of palliative polychemotherapy (pPCT) were administered.

* On August 31, 2023, wide excision with resection of major and minor pectoral muscles
was performed. Postoperative histology: metastatic invasive carcinoma. Three cycles of pPCT (AC
regimen) were given.

Further progression (2024—-2025):

« MDT (January 8, 2024) recommended continuation of pPCT and dynamic PET-CT
monitoring. Six cycles of pPCT (GP regimen) were administered.

* PET-CT (September 28, 2024) showed continued growth of the chest wall tumor.

* Re-biopsy (October 16, 2024): invasive carcinoma, grade Ill. IHC: ER 4b, PR 0Ob,
HER2/neu 1+, Ki-67 — 35%.

Considering the shift to a luminal type, the MDT (February 6, 2025) recommended
endocrine therapy combined with CDK4/6 inhibitors. Between February 12 and May 13, 2025, the
patient received three cycles of targeted therapy, but progression with tumor necrosis was
documented. Primary hormone dependency was confirmed. Systemic chemotherapy was initiated.

Summary: Left breast cancer, nodular form, grade I1l, stage 11b (pT2N1MO), initially triple-
negative subtype. During treatment, the tumor subtype transformed into luminal B (HER2-low)
with primary hormone dependency.

Note: According to ESMO and ASCO guidelines, primary endocrine resistance is defined as
relapse during the first two years of adjuvant endocrine therapy or progression within six months of
first-line endocrine therapy for metastatic disease. Secondary resistance is defined as relapse
occurring after two years of adjuvant therapy, or within 12 months after completing adjuvant
therapy, as well as progression beyond six months of endocrine therapy in metastatic settings
(Sledge et al., 2017[14]).

Patient T, 70 years old. Diagnosis: right breast cancer, nodular form, stage 1A (T2NOMO,
G2), luminal B subtype, HER2/neu-low status.

Anamnesis morbi: Registered at the Regional Clinical Hospital since December 4, 2024.
The patient presented with complaints of a palpable mass. Breast ultrasound on October 29, 2024,
revealed a lesion measuring 3.2 x 2.1 cm with echographic features classified as BI-RADS 4c. Core
biopsy was performed.

Histology (November 21, 2024): invasive ductal carcinoma of the breast, grade 2. Cytology:
tissue fluid with moderate atypia, erythrocytes, and cuboidal epithelial cells.

Immunohistochemistry (IHC): HER2/neu 1+, PR 0b, ER 3b, Ki-67 — 30%.

Multidisciplinary team (MDT) decision (December 2, 2024): neoadjuvant chemotherapy
(NACT) was recommended. From December 4, 2024, to February 12, 2025, four cycles of NACT
(AC regimen) were administered.

PET-CT (February 26, 2025): metabolically active mass in the right breast, located in the
anterior chest wall, showing invasive growth, with no evidence of regional or distant metastases.
Fluid formation in the precardial area without isotope accumulation, suggestive of a pericardial
cyst.

Between February 27 and April 1, 2025, the patient received four cycles of NACT (TR
regimen), with no significant clinical effect. Oncological consultation at the Kazakh Institute of
Oncology and Radiology (April 7, 2025) recommended continuation of NACT for two cycles, with
assessment of dynamics. Subsequently, the patient sought care at a private medical center, where
metronomic therapy with paclitaxel + carboplatin (four cycles) was advised. From April 10 to May
22, 2025, four cycles of paclitaxel + carboplatin were administered, achieving partial regression.

Surgery: On June 13, 2025, radical mastectomy according to Madden was performed.

Postoperative histology (July 2, 2025): residual invasive nonspecific carcinoma of the right
breast, grade Ill (2 + 3 + 1), measuring 45 mm at maximum dimension. Solid-type intraductal
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component accounted for 20% of the tumor. Tumor cellularity was 70%. No metastases were
identified in the axillary tissue. Residual Cancer Burden (RCB): class I, RCB index — 2.315.

Postoperative IHC (July 22, 2025): ER 2b (negative expression), PR Ob, Ki-67 — 70%,
HER2/neu 0, corresponding to triple-negative subtype.

MDT recommendation: adjuvant radiotherapy and follow-up with dynamic PET-CT.

Summary: Right breast cancer, nodular form, stage 1A (T2NOMO, G2), initially luminal B
subtype without HER2 overexpression. During treatment, the tumor subtype shifted to triple-
negative.

Patient Zh, 42 years old. Diagnosis: right breast cancer, nodular form, TAN1M1, stage 1V,
grade Il. Luminal B, HER2/neu-positive subtype.

Anamnesis morbi: Registered at the Turkistan Regional Oncology Dispensary since
November 25, 2021. Breast ultrasound (November 11, 2021) revealed a hypoechoic lesion in the
right breast (5.9 x 3.7 cm) and metastatic involvement of the left axillary lymph nodes.

Cytology (November 15, 2021): clusters of atypical tumor cells with polymorphic nuclei,
coarse chromatin, and scant cytoplasm, on a background of erythrocytes and cellular debris.
Conclusion: malignant tumor metastases.

Histology (November 6, 2021): invasive carcinoma of the breast, nonspecific type, grade II.
ICD-O: 8500/3.

IHC: HER2/neu — 3+, ER — 5b, PR — 1b, Ki-67 — 25%.

MDT decision (November 25, 2021): initiation of palliative polychemotherapy (pPCT)
combined with targeted therapy (trastuzumab + pertuzumab) and bone resorption inhibitors.

Chemotherapy regimens:

. November 25, 2021 — April 11, 2022: six cycles of docetaxel + carboplatin +
targeted therapy (pertuzumab + trastuzumab) + bisphosphonates.

CT scan demonstrated signs of disease progression.

MDT decision (September 22, 2023): continuation of systemic chemotherapy (SCT), bone
resorption inhibitors, and gonadotropin-releasing hormone (GnRH) agonists.

MDT decision (October 7, 2024): targeted therapy with trastuzumab emtansine, hormone
therapy with fulvestrant, bisphosphonates, and GnRH agonists.

Between October 16, 2024, and June 9, 2025, the patient received targeted therapy with
trastuzumab emtansine.

PET-CT (June 11, 2025): compared with results from September 24, 2024, negative dynamics were
observed:

. increase in size and metabolic activity of lesions in the right breast and bone
destruction foci, indicating tumor progression,
. increased isotope uptake (20% higher) in the right thyroid lobe lesion.

Re-biopsy (July 22, 2025): sample taken from metastatic site and sent for IHC.

IHC results: HER2/neu — 3+, ER — Ob, PR — 0Ob, Ki-67 — 30%. Loss of hormone receptor
expression was documented.

Summary: Right breast cancer, nodular form, T4AN1M1, stage IV, grade Il. Initially luminal
B, HER2/neu-positive subtype. During treatment, the tumor transformed into a hormone receptor—
negative, HER2/neu-positive subtype.

Patient A, 46 years old. Diagnosis: left breast cancer, nodular form, stage 11IC (pT2N3MO),
luminal A subtype.

Anamnesis morbi: Registered at the Turkistan Regional Oncology Dispensary since January
14, 2019. According to medical history, the breast lump had been present for a long period, with
self-treatment attempted and no medical consultation until tumor growth prompted physician
evaluation.

Ultrasound (November 21, 2018): right breast — hypoechoic lesion with indistinct margins,
measuring 26 x 14 x 25 mm, containing calcifications and intranodular blood flow. Left axillary
lymph nodes clustered with diameters ranging from 6 mmto 12 x 8 mm.
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Histology (December 4, 2018): breast tissue biopsy showed infiltrative growth of small
atypical cells, suspicious for malignancy.

Cytology (November 22, 2018): trephine biopsy revealed clusters of glandular epithelial
cells with moderate to marked atypia.

MDT decision (December 13, 2018):

1. Wide sectoral resection with rapid cytology/histology.

2. If malignant, proceed to radical mastectomy (RM).

3. Repeat MDT after IHC results.

Surgery (December 21, 2018): radical mastectomy of the left breast according to Madden.

»  Express cytology: suspicious for malignancy.

»  Express histology: invasive ductal carcinoma.

. Final histology (January 3, 2019): invasive carcinoma, grade Il. Metastases in 13 of 14
lymph nodes.
IHC (January 28, 2019): ER — 6b, PR — 5b, HER2/neu — 0, Ki-67 — 10%.

MDT decision (January 28, 2019): four cycles of adjuvant chemotherapy (AC regimen),
four cycles of taxane-based chemotherapy, radiotherapy, and hormone therapy.

The patient completed six cycles of chemotherapy (AC regimen) by 2021. Hormone therapy
was initiated but discontinued after eight months in 2021, as the patient declined continuation.

Recurrence: Scar formation was later noticed in the postoperative area.

Ultrasound (August 16, 2024): hypoechoic lesion 2 cm above the scar, measuring 1.2 x 0.6
cm, containing a hyperechoic component, avascular, irregular, with well-defined margins. Left
supraclavicular lymphadenopathy was also documented.

Biopsy (August 23, 2024): cytology showed cell elements with marked dystrophic changes
and moderate dysplasia, against a background of stained tissue fluid, erythrocytes, and cuboidal
epithelial cells.

Histology (August 27, 2024): invasive carcinoma of the breast, nonspecific type, grade II.
ICD-0O: 8500/3.

IHC (September 17, 2024): HER2/neu — 2+, ER — 0b, PR — 0b, Ki-67 — 20%.

MDT decision (September 19, 2024): recommended systemic chemotherapy and FISH
analysis to clarify HER2 status.

Treatment: October 1, 2024 — one cycle of chemotherapy (TR regimen). A treatment break
of 10 months followed, during which disease progression occurred. The patient resumed systemic
chemotherapy (AC regimen).

Summary: Left breast cancer, nodular form, stage I1IC (pT2N3MO0), initially luminal A subtype.
During treatment, the tumor subtype transformed into hormone receptor—negative, HER2/neu-low
status

Discussion. The four clinical cases presented in this study illustrate the pronounced
heterogeneity of breast cancer. During treatment, changes in phenotypic and molecular tumor
profiles required reconsideration of therapeutic strategies. This phenomenon reflects both the
biological variability of breast cancer and the complexity of resistance mechanisms.

Based on dynamic monitoring of the immunohistochemical (IHC) profile, some patients
demonstrated transformation from hormone receptor—positive to hormone receptor—negative status,
while others showed a switch from triple-negative subtype to HER2-low or luminal subtype. Such
transformations necessitated major modifications in treatment strategy, including discontinuation of
hormone therapy, introduction of CDKA4/6 inhibitors, or implementation of HER2-targeted
therapies.

According to published data, subtype switching occurs in 10-30% of patients, which is
consistent with the present findings. The clinical importance of the HER2-low phenotype is
particularly increasing. In recent years, the development of novel targeted agents for this group,
such as trastuzumab deruxtecan, has offered additional therapeutic opportunities for patients in
Kazakhstan.
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Several practical challenges remain, however. Repeat biopsy is not always feasible,
laboratory capabilities are sometimes limited, and financial constraints may influence therapeutic
decision-making. Despite these limitations, systematic application of dynamic monitoring allows
more accurate patient stratification and reduces the risk of unnecessary treatment.

Conclusion. The identified factors highlight the molecular complexity of breast cancer.
Therefore, in Kazakhstan, the search for personalized treatment strategies represents not only a
scientific question but also a practical necessity. As demonstrated by four clinical cases analyzed
within one department, timely monitoring of immunohistochemistry (IHC) profile dynamics
enabled more accurate therapeutic decisions.

Furthermore, under conditions of limited resources and budget constraints, the course of
breast cancer can be effectively monitored through IHC. This method is relatively affordable and
cost-efficient, as the use of 5-10 markers amounts to approximately 27,076.76 KZT (Ministry of
Health of the Republic of Kazakhstan, 2020) [15]. IHC profiling can serve as a surrogate marker for
the molecular classification of breast cancer. Although national clinical protocols recommend
repeating IHC testing in cases of disease progression or the emergence of resistance, in practice,
performing repeat biopsies or submitting postoperative material for analysis is not always feasible.
These limitations reduce the ability to stratify patients accurately and to optimize the choice of
personalized therapy.
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ESTIMATING THE PREDICTIVE VALUE OF THE CARDIOVASCULAR DISEASE
RISK MODEL “SCORE” AMONG THE KAZAKH PEOPLE

Saruarov Y.
Khoja Akhmet Yassawi International Kazakh-Turkish University, Turkistan, Kazakhstan

Abstract. Kazakhstan is the country with a high risk of cardiovascular diseases (CVDs) and
one of the main reasons for this is the lack of early detection of the risk of CVDs. In this regard, the
purpose of our study is to show the reliable CVD risk scale “SCORE” for determining the risk of
CVDs, which are widely used in the world.

660 patients participated in the cohort study from 2012 to 2014 and 2019-2020. The
diagnostic value and accuracy of SCORE was assessed using ROC/AUC analysis and Pearson
correlation test. From these researchers, the main indicators of the scales for determining the risk of
CVDs and changes in other risk factors based on 10-year dynamics were analyzed. AUC of SCORE
risk score increased. Namely, AUC of SCORE model elevated from 0.88 in 2012 to 0.92 in 2020.
The Pearson correlation rate was in the range 0.996 for following model with a p-value<0.05. The
proportion of the high-risk group was increased from 2.5% in 2012 to 4.4% in 2020. Predictive
value of SCORE was investigated, and their accuracy was increased.

Keywords: SCORE, cardiovascular disease, risk score, predictive value, Kazakh
population.

Ka3zakrap apacbinia ;KypeK-KaH TaMbIp aypyJ/JapbIHbIH KAYINTUIINH aHBIKTAYIIBI MO/
“SCORE”-HiH IMarHOCTUKAJBIK KYHIbLIbIFbIHA 0aFa 0epy

Capyapos E.
Kosxa Axmer Slcaym aThiHIarsl XallbIKapaiblK Ka3aK-TYpik yHUBepcuTeTi, TypkicTtaH K., Kazakcran

Annatma. Kazakcran xypek-kaH Tamblp aypyniapeiabiH (JKKA) mamy kaymi Korapsl el
OoJibIn TaOBLTAMBI, JKOHE OHBIH Heri3ri cebenrtepinin O0ipi — XKKA KaymiHiH epTe aHBIKTaIMAYhI.
Ochiran OaimaHpICThI OI3MIIH 3€pTTEYIMI3IIH MakcaThl — ojeMJe KeHiHeH KosmaHbuiaThiH JKKA
KaymiH aHbpIKTay yuiiH KoiaanbutaThlH «SCORE» KayinTuUlK MIKaJachlHBIH JHArHOCTUKAIBIK
KYHIBUIBIFBIHA OaFa Oepy.

2012-2014 >xone 2019-2020 xbunmap apalblFbIHIA KOTOPTTHIK 3epTTeyre 660 pecroHAeHT
kateicThl. SCORE mmarnoctukansik moHi MeH pganairi ROC/AUC rtangayer sxone Ilupcon
KOppeJSIUsl ChIHAFbl apKbUIbl Oarananibl. Ocbl 3epTreymiiiepaeH 10 SKbUIIBIK JAWHAMUKAFa
veridaenren JKKA kaymin jxoHe Oacka Kayin (haKTOpJapblHBIH ©3repyiH aHBbIKTayFa apHaJFaH
HmIKananapaelH  Herisri kepcerkimTepi Tanganasl. SCORE  kayinTimik mkanacsiielH - AUC
Kepcetkimti sxorapbutanel. Atan aitkanga, SCORE moneninin AUC moni 2012 xbuiel 0,88-neH
2020 xbubsl 0,92-re peitin ketepunai. ITupcon xoppemsuus ko3(h(UIMEHTI KOPCETKIUIHIH p-
MoHI<0,05-ke TeH, >kxoHe OepinreH yiri ymid 0,996 nuanasonsiaaa 0onsl. Toyeken TOOBIHBIH yieci
2012 xbuwsl 2,5%-man 2020 xbuiel 4,4%-ra neiiin ecti. SCORE KayinTuliK IIKanachIHBIH
00KaMJIBIK MOHIEP1 3€pTTEINII, OApAbIH JSJIrT alfKbIH AN IBI.

Tyiiin ce3gep: SCORE, xypek-kaH TaMmblp >XyHeci aypyiapsl, KayiOTUIK IIKajachl,
JMArHOCTHKAIIBIK KYHABUTBIFBI, Ka3aK MOMYISIIHICHL.
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O1eHKa MPOrHOCTHYECKOH EHHOCTH MOJIeJIM PUCKA CePIeYHO-COCYTUCTHIX 3200/ 1eBaHMii
“SCORE” cpenau ka3zaxoB

Capyapos E.
Mex1yHapoAHbBIN Ka3aXCKO-TYPELKU YHUBEpCUTET UMEHHN Xoaka Axmena Scasuy,
r.Typkecran, Kazaxcran

AHHoTanus. Ka3zaxctaH OTHOCUTCS K CTpaHaM C BBICOKUM PHCKOM CEPAEYHO-COCYIMCTBIX
3aboneBannii (CC3), m OAHOW W3 OCHOBHBIX INPHUYMH OSTOTO SBISETCS OTCYTCTBHE pPaHHETO
BoisBiieHUsT pucka CC3. B cBsi3u ¢ 3TUM, LI€Tb HAIETO HCCIIENOBAHUS — MPOJAEMOHCTPUPOBATH
HagexHOCTh mKaibl pucka CC3 «SCORE» ansa onpenenenust pucka CC3.

B xoroptHOM nccnenoBanuy npuHsan ydactue 660 nmauuenton B nepuon ¢ 2012 o 2014 u
¢ 2019 no 2020 roapl. JIuarHoctuueckas meHHOCTh U TOYHOCTH miKasbl SCORE onenuBanuch ¢
nomotibio ROC/AUC-ananuza u koppensiuonHoro tecta [lupcona. [lo manHeIM MccienoBaHuid,
OBLTH TIPOAHAM3UPOBAHBI OCHOBHBIE TOKa3zaTenu Ikan ompexaeneHus pucka CC3 u auHammuka
npyrux QaxktopoB pucka Ha ocHoBe 10-metHeit auHamuku. AUC mkanel pucka SCORE
yBenuumiack. A umenno, AUC mozaenn SCORE ysemuuunace ¢ 0,88 B 2012 roxy mo 0,92 B 2020
rony. Kospounuent xoppensuuu Ilupcona mis ganHoi monenu Haxomwics B auamnasone 0,996
npu p-3HaueHuu < 0,05. Jlonsg rpynmsl BBICOKOTO pucka yBeianuuiach ¢ 2,5% B 2012 roay no 4,4%
B 2020 rony. [IporHoctruueckas neaHoctb SCORE Obuta riccreioBana, U €€ MOBBIMICHHAS TOYHOCTh
Obl1a Ompe/eNieHa.

KiaroueBbie ciaoBa: SCORE, cepnmeuno-cocyaucteie 3a00jeBaHus, OIEHKA pHCKa,
MIPOrHOCTHUYECKAs IIEHHOCTh, Ka3axcKasl MOMYJIsLHUS.

Introduction. The social significance of cardiovascular diseases (CVDs) in population
health is undoubtedly huge and they occupy first place among all other diseases globally [1].
Traditionally, in order to make an accurate diagnosis and treatment, patients must undergo a series
of procedures and tests. However, conventional tests aimed at detecting the disease at an early stage
may reduce the number of procedures in the assessment of the risk of CVDs.

Evaluation of the risk of cardiovascular events is challenging for clinicians due to multiple
factors. Without risk calculators, physicians have been shown to overestimate risk by a factor of 2-6
[2]. However, more recent studies show that doctors working without a risk calculator assign
patients to the appropriate risk categories in 59-71% of cases [3,4]. It is also difficult for patients to
assess the degree of risk of cardiovascular pathology. If we define a high 10-year CVD risk above
20% and a low risk below 20%, then about four out of five high-risk patients underestimate their
risk, and one in five low-risk patients overestimate their risks [5].

Current guidelines for primary prevention of CVD prioritize risk identification, mainly
through traditional CVD risk factors, and risk stratification using clinical scores and risk
assessments [6-10]. Researchers in the field have developed, and validated, multivariate risk
prediction tools that synthesize information on CVD risk factors to predict future cardiovascular
complications in various populations [10,11]. Since CVD is a long asymptomatic phase, from its
clinical form to subclinical manifestations, the expansion of predictive studies of cardiovascular
pathology has been supported [12]. The synergistic effect of several risk factors is greater than the
effect of each risk factor in increasing overall cardiovascular risk. Therefore, calculating the overall
risk of CVD is more important than identifying risk factors one at a time [13].

As a result, several clinical tools for predicting CVD have been developed, and the most
commonly used are the SCORE risk score for European countries [6].

The use of risk assessments in clinical practice varies widely and often falls short of
expectations [14-16]. The impact of applying these risk assessments in clinical practice is almost
completely unknown, although their use is recommended in various national guidelines. The
validation and impact of most predictive models have not been evaluated and there is a great need
for such studies [17]. Similar studies assessing the risks of CVD using the SCORE model for the
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Kazakh population were not conducted. Although the SCORE scale is recommended in national
guidelines and introduced as a standard by order of the Ministry of Health of Kazakhstan for the use
of the second stage of preventive medical examinations. Thus, the purpose of this study is to
determine the diagnostic value and accuracy of CVD risk scales in the Kazakh population in
accordance with the SCORE scale. This study also aims to evaluate the accuracy of the
cardiovascular disease risk model of SCORE among the Kazakh population in the 8-year period.
Moreover, the correlation of risk groups (low, medium and high) in the beginning and end of study
timeframes was investigated.

Methods. The study was conducted at the Clinical Diagnostic Center of the Khoja Akhmet
Yassawi International Kazakh-Turkish University (Turkistan city, Kazakhstan) in the period of
2012-2014 and 2019-2020. Due to the death of 28 participants, the final sample for this study
included 632 participants (Figure 1). The age variable was divided into five categories: under 40
years old, 40-49 years old, 50-59 years old and 60-69 years old. The inclusion criteria for the study
were age 18-69 years and written informed consent to participate in the study, whereas the
participants of age over 69 years were excluded.

— 1M
e e e Study participants e e e
(n=632)
sfle]fle offe[lo]
B — .
Sample Final sample
(n=660) (n=632)
s 0 0
— mMmr—
Dead

Figure 1. Formation of the final sample (Created with BioRender.com)

Data on study participants were collected in a patient survey card that contained a summary
of the study, a written voluntary informed consent form, passport and demographic data,
questionnaires on smoking, alcohol consumption, physical activity and stress, as well as
anthropometric and laboratory studies.

The Fagerstrom test was used as a questionnaire to determine smoking status, and the
Alcohol Use Disorders Identification Test (AUDIT) questionnaire was used for alcohol. The level
of physical activity was determined according to the International Physical Activity Questionnaire
(IPAQ), and patients were divided into three groups — with low, medium and high physical activity.
According to the results of the Perceived Stress Questionnaire (PSQ) to determine the level of
stress, among the study participants, were identified individuals with low, moderate and significant
levels of stress.

The anthropometric study determining height, weight for which BMI was calculated.
Laboratory research methods included the determination of total cholesterol, triglycerides, high-
density lipoprotein (HDL) and low-density lipoprotein (LDL). Blood sampling was carried out from
the cubital vein after a 12-hour fast. Biochemical studies were determined in the biochemical
analyzer Cobas Integra-400 from Roche (Germany). The listed laboratory studies were carried out
in the laboratory of the Clinical Diagnostic Center of Khoja Akhmet Yassawi International Kazakh-
Turkish University.

Assessment of the accuracy of all risk score models was achieved using the values of the
receiver operating characteristic (ROC) curve and calculating the area under the ROC curve (AUC).
Pearson correlation coefficient was used to test the association between the risk scores in 2012 and
2020 for SCORE, significant if p-value<0.05.

This study was approved by the Commission on Clinical Ethics of the Faculty of Medicine
of Khoja Akhmet Yassawi International Kazakh-Turkish University. Before attending the study,
participants were provided with personal explanations regarding the purpose and method of the
study, as well as information regarding the processing of the results. The written consent was
achieved.
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Results. The socio-demographic characteristics of the subjects are depicted in Table 1. The
age of the respondents ranges from 27 to 69 years with a mean age of 51.2 + 11.7 years. The study
sample was dominated by women (69.9%), persons of Kazakh nationality (89.2%), patients with
higher/incomplete higher education (64.8%), civil servants (72.7%), and married (89.3%)
participants. Among patients, 13.4% smoked, 25.8% drank alcohol, 17.7% engaged in an average
level of physical activity, 59.7% had a moderate degree of stress, 34.4% and 39.8% were
overweight and obese, respectively.

Table 1. Social and demographic characteristics of the study participants (n=632)

No Parameters Number Prop(())/ortlon,
1 Gender males 190 30.1
females 442 69.9
under 40 125 19.8
40-49 years 152 24.1
2 Age 50-59 years 190 30.1
60-69 years 165 26.0
3 Nationality Kazakhs 564 89.2
Others 68 10.8
4 Education higher/incomplete higher 409 64.8
average/below average 223 35.2
civil servants/students 459 72.7
5 | Occupation private sector 166 26.2
worker/entrepreneur
unemployed (able or unable to 7 11
work) / housewife / retired '
) married 564 89.3
6 Marital status single/divorced/widower 68 10.7
. yes 85 13.4
7| Smoking no 547 86.6
8 Alcohol yes 163 25.8
consumption no 469 74.2
low 465 73.6
9 Physical activity average 112 17.7
high 55 8.7
normal BMI 163 25.8
10 BMI overweight 218 34.4
obese (I, II, IIT degrees) 251 39.8
low 128 20.3
11 Degree of stress average 377 59.7
high 127 20.0

The accuracy of risk score model was assessed using the values of ROC and calculating the
area under the curve. So, for the SCORE CODE at the beginning of the study period, AUC was
0.88 (95% CI, 0.22 — 0.94), whereas this value increased to 0.92 (95% CI, 0.19 — 0.94) in 2020
(Figure 2).
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SCORE CODE in 2012 and 2020

AUC (SCORE 2012
AUC (SCORE 2020
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Figure 2. ROC curves and AUC values of risk score “SCORE” in 2012 and 2020
The Pearson correlation coefficients between the SCORE risk scores scales are displayed in
Table 3. All risk scales correlated significantly with each other. The correlation rate was 0.996 for
all scales with a p-value<0.05. Also, it should be noted that the transition from low risk to medium
risk and medium risk to high risk was observed from 2012 to 2020. Namely, in the SCORE scale,
the proportion of high risk was increased from 2.5% in 2012 to 4.4% in 2020.

Table 3. Pearson correlation coefficients between SCORE risk score scales

Scales 2012 2020

SCORE n (%) n (%) correlation p-value
Low risk (0-4%) 516 (81.6) 466 (73.7)
Medium risk (4-9%) 100 (15.8) 138 (21.8) 0.996 0.054
High risk (>10%) 16 (2.5) 28 (4.4)

Discussion. In this study, we assessed the accuracy of the most common cardiovascular
disease risk score model among the Kazakh ethnicities. SCORE model accuracy increased slightly
from 2012 to 2020.

Nonetheless, according to the values of the area under the ROC curve, the most accurate
result in 2020 was observed in the SCORE model. Also, in the SCORE scale, low-, medium- and
high-risk groups outcomes in 2012 correlated significantly with the results of cardiovascular disease
risk scores in 2020. The use of ROC/AUC for the evaluation of the accuracy of risk scores was
demonstrated in the studies of Cooper et al. [18] and Versteylen et al. [19].

There are multiple contributing risk factors to the progression of cardiovascular diseases,
and alcohol consumption [20], smoking [21] and body mass index [22] are not the exception.
Especially, alcohol intake had the strongest relationship to the outcomes of all risk models. Based
on our findings, the presence of cardiovascular diseases did also affect the values of the regression
model of the scoring scales. Among the CVVD parameters, BMI had the weakest relationship to the
results of SCORE model in this study.

Among the limitations of the study, it should be noted that the predisposing risk factors for
cardiovascular diseases were not investigated in terms of gender, although it was out of the scope of
this study. Moreover, the predictive value of risk score models was irrespective of gender in the
study of Hence et al. [23]. Also, long-term follow-up will be needed to identify the best predictive
value among the compared risk models.

The study was limited by the application of SCORE risk model, and other risk scores such
as SMART and Diamond-Forrester (DF) were not used. They could also provide the variability for
doctors in the prediction of cardiovascular events, especially in patients with atherosclerosis, which
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was assessed by SMART score in the study of Uthoff et al. [24], whereas the performance of
updated DF was compared in the predicting obstructive coronary artery disease by Baskaran et al.
[25].

Recent studies have shown that the compared risk models are effective across various
populations in predicting relative and absolute risks of cardiovascular events [18,19,23]. Similarly,
the accuracy of the predictive values of SCORE model among the Kazakh population in the risk of
CVDs was increased. A strong correlation of low- to high-risk groups was observed at the
beginning and end of the study period.

Conclusion: The predictive value of the SCORE risk scale were investigated and their
accuracy was determined for Kazakh population.
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