Hayka u 3apaBooxpanenue, 2021 5 (T.23) OpurnHajabHoOe HCCJIel0BaHNe

Received: 15 September 2021 / Accepted: 26 September 2021 / Published online: 31 October 2021

DOI 10.34689/SH.2021.23.5.011
UDC 618.19-006.55

LUMINAL B IS THE MOST COMMON BREAST CANCER SUBTYPE
IN PATIENTS OF ALMATY ONCOLOGY CENTER

Maryam Zabihi 1, Mahboba Islami 2,

Natalya Glushkova 3, https://orcid.org/0000-0003-1400-8436, Ainash Altayeva 4

"Herat University, Medical Faculty, Department of histopathology, Herat, Afghanistan;

2Kabul University of Medical science, Department of anesthesiology, Kabul, Afghanistan;

% Al-Farabi Kazakh National University, Department of Epidemiology, Biostatistics & Evidence Based

Medicine, Almaty, Republic of Kazakhstan;

* Al-Farabi Kazakh National University, Department of Clinical Disciplines, Almaty, Republic of Kazakhstan.
Abstract

Introduction: Breast cancer is a heterogenous group of disease that is most prevalent malignant disease of female
population of Kazakhstan.

Aim of study: to find most common pathologic type and molecular subtype of breast cancer cases in the Almaty
oncology center and evaluate association among molecular subtype with different pathological type, tumor characteristics
and Participant's criteria

Materials and methods: A cross sectional-study was conducted at Almaty oncology center, Kazakhstan between
January and December 2020. We studied medical records of 818 breast cancer cases and included data of 622 cases in this
study. Data about pathologic type, grade, stage, estrogen (ER), progesterone (PR) HER2 overexpression and ki67 were
analyzed. Molecular subtype determination in this center was done by using immunohistochemistry and this Criteria
(‘Luminal A-like’ ER/PR +, HER2-, Ki67 low) (‘Luminal B-like' ER/PR +, HER2 + and Ki67 high) (‘HER2-positive’ HER2+ ER
and PR -) (Triple-negative ER and PR absent HER2-). The association were evaluated among molecular subtype with
different pathological type, tumor characteristics and Participant's criteria using Chi square test

Results: Most common pathologic type of tumor in this study was NST (85.3%), ILC (3.8%) and DCIS (2.1%)
respectively. Most prevalent molecular subtype of tumors: Luminal B (57.6%), luminal A (22.2%), triple negative (12%) and
HER/2 enriched (8.3%). There was statistically significant association (p-value <0.05) between Molecular subtype and
pathologic type of tumor, grade, stage, size, hormone receptors, HER/2 over expression and mitotic rate.

Conclusion: luminal B was the most prevalent subtype and HER2 positive was the least prevalent and it is better to
work more for finding better treatment for luminal B. A significant association among molecular subtype of tumor and
pathologic subtype, grade, stage, size, hormone receptors, HER/2 over expression and mitotic rate were found.
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LUMINAL B - CAMbIXA PACNMPOCTPAHEHHbIA NOATUM PAKA
MOJNOYHOM XEJE3bl Y NTALMEHTOB AJIMATUHCKOIO
OHKOJIOrMYECKOIO LLEHTPA

Mapbam 3abuxut, Max6o6a Ucnamnz,
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Beepenue: Pak rpyau - pasHopogHas rpynna 3aboneBaHwi, KoTopas sBMsieTcs Haubonee pacnpoCTpaHeHHbIM
3r10KayYeCcTBEHHbLIM 3ab0NeBaHNEM XEHCKOTO HaceneHust Kasaxcrana.

Llenb uccnepoBaHus: HaliTh Hambonee pacnpoCTPaHEHHbI NATONOTMYECKUMA TUM U MONEKYNSPHbIA MOATUN Cryyaes
paka rpyau B OHKomnoruyeckoM LeHTpe Anmatbl B TedeHue 2020 rofa v OLEeHUTb CBS3b MeXY MOMEKYNsSpHbIM NOATUMOM C
pasnnYHbLIM NaToNor14ecKUM TUMOM, XapakTepucTUKaMu OMyXoru 1 KpUTEPUAMU YHaACTHUKA.

Matepuanbl u MeToAbl: 3TO NOMEPEYHOe aHanUTUYeckoe U onucaTensHoe uccneposaHue ¢ sHeaps 2020 ropa no
Aexabpb 2020 roga Gb1no NPOBEAEHO B OHKOMOTMYeCkoM LieHTpe Anmatbl, KasaxctaH. Mbl U3yunnu MeguumMHCKue 3anucy o
818 cnyyasx paka rpyau 1 BKIIOYWNK B 3TO MUCCReaoBaHue AaHHbIe 0 622 cryyasx. bbinu npoaHanuavMpoBaHbl faHHble O
naTonornyeckom Tune, CTenenw, crtaguw, runepakcnpeccun HER2 actporeHa (ER), nporectepona (PR) u ki67.
OnpefeneHue MonekynspHOro NOATUNA B 3TOM LIEHTPe NPOBOAUNOCH C UCMONb30BAHUEM UMMYHOMMCTOXUMUM U CRIELYIOLLMX
kputepues («Luminal A-like» ER / PR +, HER2-, Ki67 low) («Luminal B-like» ER / PR +, HER2 + n Ki67 high) («<HER2-
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nonoxuteneHbliy HER2 + ER n PR -) (TpoiHoit otpuuyatensHein ER n PR 6e3 HER2-). CBsisb oueHuBanack cpeam
MOMEKYNSIPHBIX NOATUNOB C PA3NMYHbIM NATONOTMYECKUM TUMOM, XapaKTepUCTUKaMMU OMyXOmu U KpUTEPUSIMA Y4aCTHUKA C
MCMOMb30BaHMEM KPUTEPUS XW-KBaApaT.

Pe3ynbTtatbl. Hanbonee YacTbiM NaTonoruyeckum TUNoMm onyxonu B atom uccrnegosanum 6ein NST (85,3%), ILC (3,8%)
n DCIS (2,1%) cooTtBeTcTBeHHO. Hanbornee pacnpocTpaHeHHbIN MOMEKyNspHbIA nogTvn onyxonei: npoceeT B (57,6%),
npocseT A (22,2%), TpoiiHon oTpuuatensHbin (12%) n oboraweHHblin HER / 2 (8,3%). ObHapyxeHa cTaTucTU4ECK
3Haunmas cBs3b (3HaueHue p <0,05) mexmy MOMeKynsipHbIM MOLTANOM 1 MATOMOTMYECKM TUMOM OMyXOnu, CTENEHbIO,
cTaavew, pasmepomM, peLentopamm ropMoHoB, ceepxakcnpeccueit HER / 2 n ckopocTbto MuTo3a.

3aknioyeHune: npocseT B Obin Haubonee pacnpocTpaHeHHbiM noaTtunom, a HER2-nonoxurtenbHbii - HaumeHee
pacnpocTpaHeHHbIM. bbina obHapyxeHa 3Hauumasi CBS3b MEXOy MOMEKyNspHbIM NOATUNOM OMyXONu W MaToNorM4YeCKUM
MOATMNOM, CTEMEHbIO, CTaANEN, pa3MepoM, peLienTopamm ropMoHOB, ceepxakcnpeccuen HER 2 1 ckopocTbio MuTo3a.

Knrouesnble croga: pak epydu, MOneKynsipHbIi nodmun, uMMyHo2UCMOXUMUS, AlMam.
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NMAUMEHTTEPIHAOE CYT BE3I1 OBbIPbIHbIH
EH Ko TAPAJIFAH KILWI TYPI
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2 MeauumHansIk foinbimaap Kabyn yHueepcuteTi, AHecTeanonorus kadegpacsi, Kabyn K., AyraHCTaH;

3 9n-®apabm aTbiHparbl Kasak ynTTbIK YHUBEPCUTETI, ANMaeMuonorus, 6uocTaTucTika xaHe ganengi MmeauumHa
kadegpacbl, Anmathbl K., KasakctaH Pecnybnukachbl;

4 9n-®apabu aTbiHAarbl Ka3ak, ynTTbIk yHUBepcuTeTi, KnuHukanbik naHaep kadeapachl, AnmatbIK K., KasakcTaH
Pecny6nukacsbl;

Kipicne: Cyt GesiHiH, katepni iciri-Oyn KasakctaH ailengepiHiH eH, ken TapanfaH katepni aypybl 6onein TabbinatblH
aypynapgbIH T\pAi To6bl.

3eptTey makcatbl: 2020 xbinbl Anmatbl KanacbiHbiH OHKOMOTUSNbIK opTanbiFbiHAa CyT 6€3i 00bIpbIHbIH, €H, ken
TapanfaH naTonorusanblK TYPiH X8He MONeKynaprblk Kiwi TypiH Taby xoHe MonekynsprblK Kiwi Typi MeH Typni
naTonoruanbIK TUATIH, iCik cMnaTTamanapbiHbIH X8He KaTbICYLUbl ©NLIEMAEPIHIH apacbiHaafbl bainaHbICTbl BaFanay.

Matepuangap meH agictep: 6yn kenaeHeH aHanUTUKanblK xaHe cunattamanslk 3epTTey 2020 XbingblH KaHTapbiHaH
2020 xbIngblH XenTokcaHblHa AeliH KasakctaH, AnmaTtbl OHKONOMMSMbIK opTanbiFbiHAa Kyprisingi. bis cyT Gesi katepni
icirii, 818 argaitbl Typanbl MeguunHanblk xa3banapdbl 3epTTedik koHe ocbl 3epTTeyre 622 argai Typansl
manimeTTepai eHrisgik. HER2 actporenHiH, (ER), nporecteporHbiH, (PR) xaHe ki67 natonorusnbik Typi, AOPEXEC, caTbIChl,
rMnepakecnpeccuscbl  Typanbl  Aepektep TangaHgbl. bByn opranbikTafbl  MorekynanblK — Kiwi  Typai  aHbikTay
WMMYHOTUCTOXUMUS XSHEe Keneci kputepuinep 6orbiHwa xyprisingi («Luminal A-like» ER / PR +, HER2-, Ki67 low)
(«Luminal B-like» ER / PR +, HER2 + u Ki67 high) ("HER 2-oH" HER2 + ER xaHe PR -) (HER2-xoK yLwwTik Tepic ER xaHe
PR). BaitnaHbic mMonekynarnblk Killi Typrep apacbiHa ap Typri naTonorusrblK TUNTEPMEH, iCiK cunaTTamacbIMeH XoHe
KaTbICYLLbl KPUTEPMIANIEPIMEH XM-KBAZPAT KpUTEPUIiH KOfAaHa OTbIpbin BaFanaqap!.

Hatuxenepi. byn 3eptreyae icikTiH xui keapeceTiH natonorusansik Typi comkeciHwe NST (85,3%), ILC (3,8%) xoHe
DCIS (2,1%) 6ongpl. IcikTepaiH, eH ken TapanFaH Monekynanblk Kili Typi: B nomeHi (57,6%), a niomeHi (22,2%), ywrik
Tepic (12%) xoHe HER / 2 (8,3%) GaibiTbinFaH. Monekynanbik Killi Tvn neH icikTiH, naTonorusnbik Typi, 4OPEXeci, CaTbiChl,
MenLuepi, ropmoH peuentopnapsl, HER / 2 wamapaH TbiC 3KCMPECCUSACH! KOHE MUTO3 XbiNAamabiFbl apacbiHAarbl
cTaTucTMKanblK MaHbiagel bainanbic (p <0,05 MaHi) Tabbingbl.

KopbITbIHABI: B NIIOMEHi H, ken TapanfaH Kiwwi Tun 6ongel, an HER2 oH - eH a3 TapasnFaH. ICiKTiH Monekynanbik Kiwi
TYpi MEeH NaTonorusnbIK Kili Typi, AOPEXeci, caTbiCbl, MONLepi, ropMoH peuentopnapsel, HER / 2 cynepakcnpeccuschi
KOHE MUTO3 KblfAamabIfFbl apacbiHAa MaHbI3Abl 6annaHbIC Tabbingbl.

Tytindi ce3dep: cym besiHiH Kamepni iciel, MoneKynanbIK Kiwi mypi, ummyHo2uCmoxumusi, Anmams!.
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Introduction

Breast cancer is the most prevalent cause of cancer
death in women [1] and the second cause of cancer death
in both sexes after Lung cancer in Asia [2] For several
years, cancer has been the third cause of death in
Kazakhstan [3, 4] BC is the most common malignant
disease among the female population of this country [4]. It
has had highest incidence of malignant disease in both
sexes since 2004. During last years, breast cancer
incidence in Kazakhstan increase, although mortality
tended to decrease [5, 6]

Breast cancer is a heterogenous group of disease with
different risk factors, natural history and response to
treatment. The most common classification for breast
cancer are pathologic classification and molecular sub
typing based on gene expression pattern. Molecular
classification has prognostic value in addition to determining
treatment plan. There is a simplified classification for
molecular subtyping based on IHC marker according to the
2015 St Gallen Consensus Conference. This classification
divides breast carcinoma into luminal A, luminal B, HER2+,
and triple-negative sub types based on expression of ER,
PgR, HER2, and Ki-67.

Gold standard in breast lesions diagnosis is histologic
classification [7] and Most common types of invasive breast
cancer is carcinoma of non-specific type (NST) (70% - 75%)
and Invasive lobular carcinomas (ILC) (5% - 15%) [8] and
other types are less common.

In the present study, we aimed to research on the
prevalence of breast cancer subtypes in patients referred to
Almaty oncology center and finding association between
molecular subtype of BC with different criteria of breast
cancer, and characteristics of patients in Almaty city.

Material and methods

Type of study and Participants: A cross sectional study
was done on breast cancer cases of female that referred to
Almaty oncology center during the year 2020 (from first of
January to end of December 2020).

Inclusion criteria: female with breast cancer referred to
Almaty oncology center during the year 2020 with recorded
results of pathologic and immunohistochemical test in
Almaty oncology center.

Exclusion criteria: male patients and patients with
incomplete  recorded results of pathologic and
immunohistochemical test in Almaty oncology center and
patients referred before or after year 2020

Ethical consideration: This research was conducted with
prior approval from Al-Farabi Kazakh national university
ethical committee (IRB-286/08.04.2021)

Data source: Information about breast cancer case was
requested from department of statistics of Almaty oncology
center then Information about histopathologic examination
and IHC result were added to previous data from records in
[HC laboratory. Cases without pathologic diagnosis and IHC
test results were omitted.

Specimen preparation: The specimens of Almaty
oncology center, were taken from patients in Almaty
oncology center via core needle biopsy or resected tumor
via surgery in Pathological Bureau during year 2020 (from
first of January to end of December).

Histological preparation of slides was done in
Pathological Bureau and immunohistochemical preparation
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and study was done in IHC laboratory of Almaty oncology
center. For identification of tumor type and histologic grade
based on WHO classification [9] hematoxylin and eosin
stains were used. Immunohistochemical staining was done
by VENTANA automatic machine and all regents used in
staining are products of this company. Tumors with = 1%
positively nuclear-stained cells were considered positive for
both ER and PgR expression [10]. Allred scoring system
used for evaluation of ER and PR expression. Besides,
HER2 positive was scored if the staining occurred for > 10%
of tumor cells [11] ki 67 marker was product of VENTANA
company and used based on manufacturer instruction.
Tumors with = 20% nuclear positivity in staining considered
high-rate proliferation and tumors with <20% positivity
considered low proliferation rate.

SISH test: The entire procedure was carried out on an
automated staining system (VENTANA bench mark ULTRA
Staining  System) according to the manufacturer's
instructions. Positive and negative controls were used for
each staining run.

Statistical analysis: Statistical analysis was done by
IBM SPSS statistic (version 26). Mean + standard deviation
was used for continuous variables and frequencies &
percentages for categorical variables. Pearson chi square
test and Fisher exact test were run for evaluating
association between different categorical factors. In cases
that frequency of each cell in contingency table was less
than five in more than 20% of cells, fisher exact test was
used instead of Pearson chi square test.

Result

The total number of patients that recourse to Almaty
oncology center during the year 2020 was 818, 622 cases
with available HC test results were included in the study.
Patients with incomplete tests result or medical records
were excluded from this research.

Included women were from 23 different ethnicities with
mean age of participants was 57.4+ 13.10 range from (24-
93). grade Il was more common (51.2%) than other grades
and 60% were in stage Il. 61% of tumors in this study had
(2-5 cm) size in greater dimension. 94% of them did not
have metastasis. More information about these criteria is
presented in table number one. Carcinoma of non-specific
type (NST) composed 85.3% of all tumors. More detail
about percentage of different type of tumor is presented in
figure 1. High percentage of tumors were ER/PgR positive
(79.7%) and HER2 negative (79%) with high proliferation
rate (75.6%). Details of immunohistochemical test results is
presented in table 2. Most common intrinsic subtype of
tumor was luminal B. percentage of each molecular subtype
is presented in figure 2

Luminal A subtype has smaller size tumors in
comparison to triple negative and HER/2 positive tumors

Because of important role of molecular sub types of
breast cancer in determining plane of treatment and
prognosis of disease, a chi square test was conducted for
finding association of molecular subtypes with different
clinical and immunohistochemical factors. P-value <0.05
considered significant. Pearson chi square test or fisher
exact test was significant for association among molecular
sub type of tumor and pathologic type of tumor, grade,
stage, size, hormone receptors, HER/2 over expression and
mitotic rate. Details are presented in table 3.
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Table 1.
Social Characteristics of Patients and criteria of tumors (n= 622)
Characteristics Count Percentage
Mean + SD 57.4+13.10
Ages(years) Min — Max 24-93
gesy <50 195 314
=50 427 68.6
Kazakh 269 46.2
Ethnicity Russian 192 33
other 121 20.8
1 49 8.4
Histologic grade 2 298 51.2
3 235 40.4
0 17 3
1 116 20.7
Tumor stage 2 337 60.1
3 60 10.7
4 31 55
TO 20 3.5
T1 128 22.6
Tumor size T2 345 61
T3 19 34
T4 54 9.5
NO 65 10.5
N1 88 14.1
Lymph node status N2 25 4.0
N3 8 1.3
NX 436 70.1
Metastasis MO 531 34.0
M1 34 6.0
90 85,3
80
70
60
>
£ 50
2
S 40
a
30
20
10 54 38 21 2 1
0
NST Other rare type ILC DCIS Tubular LCIS
of BC carcinoma
pathologic type of tumor

Figure 1 - pathologic types of tumors in 6 groups
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Table 2.. Inmunohistochemical test results (n=622). | ¢ 575
Characteristics Count|Percentage
ER Negative (0 and 2) 154 25.1 5
(in Allred |Low (3 and 4) 41 31.8 50
scoring |Intermediate (5and 6) | 27 36.2 £
system) [High (7 and 8) 391 | 638 S
PgR Negative (0 and 2) 218 36.3 = n2
(in Allred |Low (3 and 4) 72 12 2
scoring |Intermediate (5and 6) | 92 15.3 12 83
system) [High (7 and 8) 218 | 36.3 10 ’
HER? Positi\{e 121 21.0 0
Negative 455 79.0 luminal B luminal A triple negative HER2 positive
Ki67 Low (<20%) 150 24 .4 molecular subtypes
High (220% ) 465 | 75.6 Figure 2. Percentage of each molecular subtype.
Table 3. Association between Clinical and Immunohistochemical Factors with Intrinsic Molecular Subtypes.
Characteristics Luminal A Luminal B |Triple negative| HER2+ All cases  |Chi square| P value
n (%) n (%) n (%) n (%) n (%)
Age (years) <50 32 (24.2) 113 (32.8) 22 (30.0) 18(36 0) 185 (30.9) 3.909 | 0.271
ge v =50 100 (75.8) 232 (67.2) 50 (69.4) 32 (64.0) 414 (69.1)
Kazakh 58(47.2) 150(46.4) 26(37.7) 23(50.0) 257(45.8)
Ethnicity Russian | 44(35.8) 103 (31.9) 29(42.0) 12 (26.1) 188(35.5) 5105 | 0.530
Other 21(17.1) 70 (21.7) 14(20 3) 11(23.9) 116(20.7)
1 33 (27.0) 13(3.9) 1(1.4) 0(0.0) (8.2)
Grade 2 73 (59.8) 185 (55.2) 24 (34.3) 14 (30.4) 296 (51.7) 120.9 | <0.001
3 16 (13.1) 137 (40.9) 45 (64.3) 32 (69.6) 230 (40.1)
T0 5(4.3) 4(1.3) 2(2.9) 2(4.5) 13(2.4)
T1 47 (40.2) 62 (19.5) 13 (18.8) 4(9.1) 126 (23.0)
Tumor size T2 58 (49.6) 206 (64.8) 46 (66.7) 28 (63.6) 338 (61.7) 38.09 | <0.001
T3 2(1.7) 11(3.5) 3(4.3) 2(45) (3.3)
T4 5(4.3) 35(11.0) (7.2) 8(18.2) 53 (9.7)
NO 13(9.8) 33 (9.6) 14 (19.4) 5(10.0) 65 (10.9)
N1 15(11.4) 52 (15.1) 9(12.5) 9(18.0) 85 (14.2)
N N2 5(3.8) 15 (4.3) 3(4.2) 2(4.0) 25(4.2) 12.2 0.43
N3 1(0.8) 5(1.4) 0(0.0) 2(4.0) 8(1.3)
NX 98(74.2) 240 (69.6) 46 (63.9) 32 (64.0) 416 (69.4)
M MO 113 (96.6) 297 (93.7) 66 (95.7) 38 (86.4) 515 (93.8) 6.28 0.09
M1 4(3.1) 20 (6.6) 3 (4.3) 6(13.6) 33 (6.0) ) '
0 5(4.3) 4(1.3) 0(0.0) 2(45) 11(2.0)
1 47 (40.2) 55(17.4) 10 (15.2) 2 (4.5) 114 (20.9)
Stage 2 57 (48.7) 202 (63.7) 45 (68.2) 27 (61.4) 331 (60.8) 52.235 | <0.001
3 4(3.4) 38 (12.0) 8(12.1) 8(18.2) 58 (10.7)
4 4(34) 18 (5.7) 3(4.5) 5(11.4) 30 (5.5)
Pathologic NST 102 (70.8) 305 (93.6) 68 (94.4) 42 (85.7) 517 (87.5) 46.97 | <0.001
sub type ILC 12 (8.3) 9(2.8) 0(0.0) 2(4.1) 23 (3.9)
Other 30 (20.8) 12 (3.7) 4 (5.6) 5(10.2) 51(8.6)
Chisquare=46.973 p-value=<0.001
100 929 94.4
[0 85,7
80
70,5
FO
50
‘g 50
= 40
30 21,7
20
luminal A Iluminal B triple negative HER2Z positive
Molecular subtypes
= NST percent m ILC percent Other percent

Figure 3. Association of molecular subtype of tumor with pathologic type.
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Discussion

Taking account to heterogenous nature of breast
cancer, determining most common and less common BC
types and associated factors are important for improving
preventing programs . identification of most common and
less common BC types help health care provider to guide
investment in treatment researches. There is no study that
evaluate most common cancer type in Aimaty city and
investigate association of different clinicopathological
criteria with molecular subtype of tumors. Molecular subtype
of tumor determine treatment plane. For example luminal
cancers are treated by hormone therapy, HER2 positive
tumors by targeted therapy and Based on available data BC
is very common in Almaty city, there for study about cancer
types is a must. For this reason we studied all female breast
cancer cases referred to Almaty oncology center (main
center for diagnosis of cancer for citizen of Almaty city)
since first of January to end of December 2020 to determine
pathologic and molecular subtype of tumors and find
associated factors to molecular subtypes.

Pathologic type of tumors:

In gathered data there were 21 types of cancer. For
better presentation we classified types that composed less
than one percent of all cases, in a single group and called it

other rare type. NST with 523 cases was most prevalent
type of cancer in this study that composed 85.3% of all
cases. ILC and DCIS with 23(3.7%) and 13 (2.1%) cases
have second and third position.

In previous studies, NST is most frequent type and ILC
is second one, for example study of Abiltayeva and
colleagues in North East of Kazakhstan [12], Al-thoubaity in
Saudi Arabia [13], Caldarella and colleagues in Italy [14],
Badowska-Kozakiewicz and teammates in Poland [15].

Molecular subtype of tumors:

In this study we found luminal B, most prevalent type
(57.5%) of tumors. There is similar finding (56.5%) in study
of Thang et al in Vietnam [16] and Mandaliya and
colleagues in Australia (51%) [17]. Some authors like
Fatemi et al [18], San et al [19] and Paramita and
colleagues [20] found luminal B more prevalent than other
types.

A study that was conducted in Semey and Pavlodar
cites and include 253 cases from 10 years, reported
luminal A is most prevalent. Difference in results may be
due to different study setting or different ethnicity of
participants. In our study 33% of participants are Russian
while in their study this percentage is 58.1

APPENDIX A

Variable coding

Table A.1. Variable coding used for SPSS.

No | Variable Code

1 Age <50 =1, >50 =2

2 Ethnicity Kazakh =1, Russian =2, other =3

3 Tumor size T0O=1, T1=2, T2=3, T3=4, T4=5

4 Lymph node invasion NO =1, N1=2, N2=3, N3=4, NX=0

5 Metastasis MO =1, M1=2

6 Pathologic type of tumor NST=1, ILC=2, DCIS=3, Other=4

7 Histologic grade G1=1, G2=2, G3=3

8 Stage | =1, =2, =3

9 Estrogen receptor status Negative =1, Positive =2

10 | Estrogen expression level Negative =1, low =2, intermediate =3,  high =4

11 Estrogen expression score N(ln =0, 2_= 2scors, 3_= 3score, 4=_4 Score,
5=5score, 6 =6 score, 7=Tscore, 8=8score

12 | Progesterone receptor status Negative =1, Positive =2

13 | Progesterone expression level | Negative =1, low =2, intermediate =3, high =4

14 | Progesterone expression score Nof =0, 2 i2score, 3_= 3score, 4=_4 Score,
5=5score, 6 =6 score, 7=Tscore, 8 =28 score

15 | HER2 over expression Negative =1, Positive =2

16 | Ki67 level <20% =1 220% =2

17 | SISH result Negative =1, Positive =2

18 | Molecular subtype Luminal A=1,  Luminal B=2,  Triple negative =3, HER2 positive = 4
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Association among clinical and
immunohistochemical factors and molecular subtypes

In our finding, tumor size, grade, stage and pathologic
type of tumor have statistically significant association with
molecular subtype of tumors. In next lines similar results in
previous studies are presented.

Grade of tumor: Statistical analysis showed that
molecular subtype of tumor is associated with grade of
tumor with p-value <0.001. In our study luminal A tumors
have mostly grade | and I, while grade Ill is seen
predominantly in luminal B, triple negative and HER/2
positive sub types. These results is similar finding of San
and teammate in Myanmar [19], Paramita et al [20] and
Setyawati and colleagues [21] in Indonesia, Li and his
group in China [22]. In the study of El Fatemi et al in
Morocco [18], study in Kazakhstan [12] and study of
Hashmi and colleagues in Pakistan [23], there is a small
difference, in their samples, more than half of HER/2
positive cases are in grade I, while in our study are in
grade Ill. This differences maybe related to different study
setting, screening program situation and ethnicity.

Ki67: In our study tumors with high proliferation rate are
mostly in triple negative and HER/2 positive groups. This
finding is in accordance with result of previously mentioned
study in Indonesia. In Myanmar and Pakistan studies, mean
of ki67 in triple negative and HER/2 positive is higher than
luminal subtypes that is proving our findings.

Tumor size: small size tumors (<2cm) composed
around 90% of luminal A cases and frequency of tumors
(>5cm or extended to chest wall) in HER/2 and triple
negative sub type is more. T2 (2-5 cm) is most frequent size
in all groups. It means that luminal A has smaller size
tumors in comparison to triple negative and HER/2 positive
tumors.

This finding is similar to results of Liu et al study in
China [24],study of Zavyalova and teammate in Russia [25],
Study of El Fatemi and colleagues in Morocco in north
Africa with P=0,0003 for association of tumor size and
molecular subtype [18]. In El Fatemi study also T2 is most
prevalent and highest percentage of T3 and T4 is in HER/2
positive and triple negative subtypes. San and colleagues in
Myanmar found that tumors larger than 2 cm were more in
HER2 and triple negative subtype [19]. Caldarella et al in
Italy, concluded there is significant association for tumor
size and luminal B HER/2 negative, triple negative and
HER/2 positive subtypes [14].

Stage of tumor: Most of tumors in our study were in
stage Il, and in all sub type the highest percentage belongs
to this stage. Stage Ill and IV are most frequent in non-
luminal A subtypes while stage | and Il composed 88% of
luminal A tumors.

Same distribution of stage in different molecular groups
was found in study of Zavyalova and teammate in Russia.
In this research 87% of luminal A are in stage | and Il, and
triple negative and HER/2 positives tumor have more stage
[l than other subtypes [25]. In the study of Mehdi and
colleagues in Oman, patients with HER/2 sub type and
basal cell like (BCL) tumors had higher stage while early
stages were observed in luminal types tumors [26] Study of
Caldarella et al in Italy found a significant association
between molecular sub types and tumor stage [14] In
participants of research in China that was conducted by Li
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et al, stage 0,1 and Il composed around 90% of all luminal A
cases and stage Ill is most prevalent in HER/2 positive and
BCL tumors [22]. Study in Myanmar showed BCL tumors
and HER2, are diagnosed with more advanced stages
(stage Il, 1l and IV) [19]. All of this finding are similar to our
findings.

Pathologic type of tumor: In our finding percentage of
NST in luminal A subtype is less than other three groups
and in luminal B is more than other group and most of ILC
are in luminal A, and other rare histologic type of tumor has
higher percentage in luminal A group. (as presented in
figure 3)

In study of Al-thoubaity [13] and Alnegheimish et al [27]
in Saudi Arabia similar to these results were found. NST is
more frequent in non- luminal A and ILC tumors mostly are
luminal A. In ltaly, similar to our study ILC and tubular
carcinoma are more frequent in luminal A group [14] El
Fatemi and colleagues found that there is a significant
association between molecular and histologic types of
tumor (p<0.00001).in their study similar to our results, ILC
percentage in luminal A subtype is higher than other sub
types [18]

Study strengths and limitations: One of the strengths
of this study is that it is believed to be the first study in
Almaty that investigated breast cancer subtypes and the
association of determining factors with each other by
completing electronic data base information from paper-
based data.

Limitations: First of all, the study was done by using
medical records and some important information about
patients’ medical history like menopausal status and
obstetric and gynecologic data was not available. Second,
data recorded in the electronic data base did not include
IHC test results and researcher had to investigate paper
based medical records for them. This method tend to
omitting around 200 cases from study (in the cases of
unsuccessful search) and having a low amount of
information about lymph node invasion and distant
metastasis of tumor. Third: having no control group

Conclusion

Most common Pathologic type of tumor in this study
was NST, ILC and DCIS respectively. Most prevalent
molecular subtype of tumors: Luminal B, luminal A, triple
negative, HER/2. There was statistically significant
association (p-value <0.05) between Molecular subtype and
pathologic type of tumor, grade, stage, size and mitotic rate
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