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Prevalence of breast cancer in the women with tgsbmellitus type 2 and the effect of hypoglycethierapy on the
frequency of the cancer and survival rates werdietll A significantly higher risk of breast caneeas detected in the women
with type 2 diabetes mellitus [OR = 3.30; 95% CBb@&4.22) p<0.001]. Obesity and decompensatioriaifedes are the factors
of oncogenesis in patients with type 2 diabete® iRfluence different types of hypoglycemic therapy the frequency and
survival rate of patients with breast cancer haseen proven. The higher risk of death from breaster to 5 years in people
with diabetes mellitus type 2 compared with thegrds without diabetes was revealed [OR = 4.80; @3%2.96-7.81) p<0.001].
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The study is a fragment of the research projecid&miology of oncological diseases in patients witbetes mellitus
and the effect of antihyperglycemic drugs on onnegis markers" (registration number 0117U005268)luded into the complex
research work of the SHEI «lvano-Frankivsk Natioiedical University» - "Pathogenetic mechanismsde¥elopment of
changes in organs of the respiratory, endocrineyoes systems in the modeled pathological conditamd their correction”
(registration number 0117U001758).

Over the past decades, diabetes mellitus (DM) mesraipriority issue in the health care system of
many countries in the world. The social significamd diabetes is determined not only by the prexcde
but also by high disability and mortality of thetipats.

The results of the studies indicate a growth infteguency of certain localizations malignant
neoplasms (MN) in patients with DM. Currently, aestific hypothesis about cancer as a possible
complication of DM is being studied. Among the segfgd mechanisms of association between the above
diseases influence of obesity, hyperglycemia, hppatinemia, cytokine imbalance and chronic
inflammatory process are considered [8, 9].

Clinical observations indicate a significant prevale of breast cancer (BC) in the women with
DM type 2. The proven factor of oncogenesis withdiven localization of cancer is hormonal imbatanc
Hyperestrogenism and the increasing amount of gsti® receptor e (ERo) in the epithelium of the
mammary gland (MG) enhances mitotic processes sdgies BC [10].

There are several pathogenetic mechanisms of Bmnen with DM type2. The first is associated
with obesity and the activation of aromatisatiorpefipheral androgens, which leads to an incraateei
concentration of estrogen in the whole fatty tisand locally in the MG. The direct relationshipweén
hyperestrogenism and the body mass index (BMI) hasn proven in the women during the
postmenopausal period. Upon availability hyperggnicconditions, proliferative effects are realized by
stimulation of the local synthesis of insulin-liggowth factor-1 (IGF-1) in the tissues of the glalad
organs. The identified increased risk of primaryltiple cancer in obese patients: a combination of
endometrial cancer, MG, ovaries and colon [1, 14].

The second mechanism of oncogenesis in breasgtissnked to the previous one and is realized
through the hyperinsulinemia, wich associated witilignant cell transformation by genetic mutations
against the background of high mitotic activity antibition of apoptosis [3,4]. Insulin stimulatédse
development of neoplasms and tumor progressiomgirinsulin receptors (IR) on membranes of healthy
and malignant cells. In addition to the direct effef inflammation, this hormone has a mitogenie&f
by stimulating the synthesis of IGF, reducing t&¢ Ibinding protein in the liver and activating tla&~
receptor (IGF-R), similar to estrogen. StimulatafriR and IGF-R induces a cascade of phosphorylatio
reactions of proteins and activation of gene trépgon [7, 13]. The expression of IGF in MG in jgatts
with DM is increased due to the decrease in thelle¥ sex hormones bound globulin (SHBG) and
contributes to hyperestrogenism. Insulin and |IGielable to stimulate endometrial and MG proliferat
directly, without the involvement of estrogens. I@kd estrogens can simultaneously activate thg earl
responses of some oncogenes that regulate celtlysowd proliferation [1].

The third mechanism of oncogenesis in patients Bithis related to the effect of adipokins. High
levels of leptin, tumor necrosis facterfTNF-o) and interleukin-6 (IL-6) promote the developmant
progression of BC [9]. In contrast to proinflammatoytokines, adiponectin possesses insulin-seirsij
anti-tumor and anti-inflammatory properties [11].15
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Undeniable factor in the potentiation of oncogemeprocesses in patients with DM is
hyperglycemia, which causes the endocrine (inssdicretion) and progenotoxic (generation of oxygen
active forms ) effects associated with damageeariiiochondrial apparats. With increasing glycerttie,
cell proliferation process is intensified [5].

Thus, hyperglycemia and oxidative stress, hypelimsonia, changes in the synthesis and activity
of growth factors and cytokines, disorders of steqaroduction are components of predisposition to
tumor’s growth, with subsequent activation of geséition, weakening of differentiation and apopdosi
Taking into account the considerable prevalend@eMftype 2 and increasing oncological morbidity, we
have planned scientific study of this issue.

The purposeof the study was to assess the risk and prevalgimeeast cancer in in women with
diabetes mellitus and to investigate the dependehcancer incidence and survival rate of patiémm
the kind of hypoglycemic drug.

Materials and methods.The study was performed on the basis of cances@asaysis in patients
with DM who were treated at the Precarpathian cdihioncology center and in the Ivano-Frankivsk
regional clinical hospital in 2012-2017.

Statistical processing of the obtained results ezgased out using the STATISTIKA-8 computer
software and the package of statistical functiohghe "Microsoft Excel" software with a personal
computer, using the variation statistics methodradlysis. The arithmetic mean value M, the meaorerr
of the arithmetic mean m, the variant number @ reliability of the difference between the twittanetic
means «p» determined. The values of p<0.05 ared=resd reliable. The odds ratio (Odds ratio, ORY69
confidence interval, the positive and negative [gtec value were calculated to determine the o$k
predicted events.

Results of the study and their discussiorDuring the 5-years observation period, oncological
diseases were first diagnosed in 386 patients Bith Among them, 367 patients (95.1%) have DM type
2 and 19 persons (4.9%) have DM type 1. Esteblishadcancer of rectum and lymphatic system were
prevalented in patients with DM type 1, while canokskin, uterus, pancreas, prostate, stomaclyslun
breast cancer and colorectal localization were roften diagnosed in patients with DM type 2.

With the help of the statistical odds ratio methibdyas determined that women with DM type 2
have a higher risk of developing breast cancer$B830; 95% CI (2.59-4.22); p<0.001] and uteruscean
[OR =2.13; 95% CI (1.54-2.93); p<0.001]. Regardlesthe gender, an increased risk of pancreas{OR
4.18;Cl (2.86-6.10); p>0.001] was determined (table Ijcérding to the results of our study did not show
an increased riskancer of other localization (table 1).

Table 1
Risk of malignant neoplasms in patients with DM ty 2
Number
Number of !
. h of patients aged >35
atients with DM type 2 /
Cancer localization P vp without DM type 2 OR 95%Cl p
Total From MN Total From MN
Breast cancer (women) 26918 80 36884 332 3.30 -25D <0.001
Uterine cancer (women) 26918 43 368849 277 2.13 1.54-2.94 <0.0q1
Pancreas cancer 42532 34 658122 126 4.18 2.86-6.1€0.001
Skin cancer 42532 46 658122 612 1.16 0.86-1.57 05-0.
Colorectal cancer 42532 21 658122 250 1.30 0.83-2. >0.05
Gastric cancer 42532 18 658122 226 1.23 0.76-1.99 0.05>
Pulmonary cancer 42532 18 658122 357 0.78 0.49-1.25>0.05
Prostate cancer (men) 15614 12 2892713 233 0.95 -10788B >0.05

Note:OR — odds ratio; 95%1 — 95% confidence interval.

Our results prove the results of other scientiéiserarch about prevalence of reproductive system
cancer in women with DM type 2 [10].

It has been established that BC is the most comiimon of cancer in women with DM type 2,
found in 80 patients. Most frequently it was diaggd in persons aged 60-70 (50.0%), with almostickzn
frequency at the age of 50-60 and over 70 year§¥2&and 20.0% respectively). In women aged 40-50,
breast cancer was detected with frequency of 6/8%ording to anthropometric data established that B
predominantly was diagnosed in obese women (78.Z6)persons had overweight (20.0%) and only one
person had normal BMI (1.25%).

The obtained results coincide with the resultstbepstudies that reproductive system cancer is
common in women with obesity in the postmenstrigaiqa, which is associated with excessive perighera
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activity of aromatase, which leads to local andegahhyperestrogenism in the breast tissue. Intiaddi
hyperinsulinemia promotes bioavailability IGF-1&dtedproliferative effects [1, 5].

Most frequently BC was diagnosed in patients withduration of DM 5 - 10 years - in 41 women
(51.2%), less frequently - up to 5 years of diseasel7 women (21.3%) and in 12 persons duration o
DM was 10-15 years (15.0%). Only 2 cases of ca(®&f0) were diagnosed in women, who suffer from
diabetes over 15 to 20 years. However, with aremse duration of DM more than 20 years, there was a
tendency to increase the frequency of BC.

In most cases BC was diagnosed against a backgafumdderate severity DM - in 68 patients
(85.0%). Patients had a mild and severe form obetes equally often (7.5%). At the time of the
examination, 52 women (65.0%) had decompensationMfwith a level of glycosylated hemoglobin
(HbA1c) > 7.5%.

It is known that hyperglycemia contributes to theergy provision of the pathological cancer cell
proliferation, but Ferrero's study of Patricia Bhewn that the predictive value for survival ofipats with
breast cancer has a level of insulin, a statesaflin sensitivity, but not an HbAlc level [6].

The analysis of hypoglycemic therapy (HGT) in patisewith DM and BC was performed during
the last 5 years before the cancer diagnosis @adthé cancer treatment. It was established thitie vast
majority of cases, before the diagnosis of BChm#IGT, patients used metformin - 53 persons (86)25
most frequently in combination with sulfonylureaigatives. It was found practically same frequenty
BC in patients at different types of monotherapgtiormin, insulin and diet therapy (13.75%, 12.58d a
13.75% respectively). Overall, 63 patients (78.75%q received tablets HGT before being diagnosed BC
and 17 patients (21.25%) had been treated witHimthwerapy. After the BC treatment, the vast migjor
of the patients observed continued to take tabbets of hypoglycemic drug (HGD) - 53 persons (6865

The number of patients who needed insulin therapseased to 27 people (33.75%) (table 2).
Table 2

Hypoglycemic therapy for patients with diabetes méditus and breast cancer

Before cancer diagnosing After cancer treatment
Number Number
Therapy type of patients Pre\(/)alence of patients Pre\galence
(n=80) (%) (n=80) (%)
Metformin (monotherapy) 11 13.75 20 25.0
Metformin + sulfonylurea derivatives 33 41.25 24 30
Metformin + DPP-4 inhibitors 2 25 7 8.75
Metformin + glitazones 1 1.25 0 0
Metformin + insulin 6 7.5 17 21.25
Insulin (monotherapy) 10 125 10 12.5
Sulfonylurea derivatives (monotherapy) 5 6.25 2 2.5
Insulin + sulfonylurea derivatives 1 1.25 0 0
Diet therapy 11 13.75 0 0

Note: 1. % — in relation to all the breast cancaignts.

The results obtained lead us to a more profountysiseof HGT with the measurement of insulin
levels, the main factor of oncogenesis and effediiv treatment.

During the study it was found that in the perio@012-2017 among the 80 surveyed patients with
BC on the DM background, 21 women died. 18 peopmd 22.5%) within the period up to 3 years, 3
women died (3.75%) up to 5 years and 59 patier&s 5p%6) have survive for more than 5 years.

Using the odds ratio statistical analysis, it hesrbproved that patients with BC on the background
of DM type 2 have a greater risk of cancer deafht®b years compared with the patients withoubekies
(table 3).

Table 3
Risk of death up to 5 years in women with breast e&er on the background of DM type 2
Number of women with Number of women with 95%
Localization breast cancer and with DM breast cancer without DM | OR Cl 0 p
Total Have died Total Have died
Breast cancer 80 21 15094 825 4.8D 2.96 <0.001
7.81

Note: OR —odds ratio; 95%1 — 95% confidence interval.

Received results are the same as in research stduigbe L. L. and others. They prove that in
women with diabetes of 40 percent increases muytalifirst 5 years after the diagnostic of cantbext is
probably caused by DM [12].
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The reliable influence of different groups of hypagmic drugs (HGD) on survival rates of
patients was not found (p>0.05).

Thus, the results of the study performed provertbeease risk of cancer selected localizations in
patients with DM type 2. BC is one of the most coonnfiorms of cancer in women with uncompensated
DM and obesity in the post-menopausal period. Hiiable influence different groups of HGD on the
incidence of BC was not detected. Almost the samm@mber of cancer cases with different types of
monotherapy: insulin, metformin and diet therapylicate the important role of hyperinsulinemia
(exogenous or endogenous) in the process of onesgeMhe reliable influence of different groupsBIG
on the survival of patients with BC has not beesvpn, which may be explained by the preferential us
of combined HGT and the necessity of more obsarmatfor analysis.

An increase in the cancer deaths risk within thiogeup to 5 years in patients with DM type 2
prompts the search for pathological mechanisms dggtavate the oncological diseases and may also
adversely affect the anticancer therapy efficacy ilomen with DM 2 should be performed screenist) te
on the organs of the reproductive system. In fytscheduled to search for probable biochemical arark
of oncogenesis in patients with DM and to studyitiileence of HGD different groups on their actyvit

1. Women with DM type 2 have a significantly highisk of breast cancer.

2. Obesity and decompensation of DM are factomobgenesis in the patients with breast cancer.

3. The effects of various types of HGT on the stalof patients with breast cancer have not been
proven.

4. Patients with breast cancer on the backgroumiMbtype 2 have a higher risk of cancer deaths
up to 5 years compared with patients without diedet
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PAK MOJIOYHOI 3AJI03H Y JKIHOK PAK MOJIOYHOI )KEJE3bI Y )KEHIIUH
3 HYKPOBUM JIIABETOM 2 TUITY C CAXAPHBIM JJUABETOM 2 THUIIA
Baneoa T. C., CokoJioa JI. K. Baneoa T. C., CokoJioBa JI. K.
JlocImipkeHO TMOMIMPEHICTh PaKy MOJIOYHOT 3aJI03H Y HccnenoBana  pacmpoCTpaHEHHOCTh paka  MOJOYHOU

KIHOK 13 IyKpoBHM miabeToM 2 THIly Ta BIUIMB JKeJe3bl Y JKCHIIUH C CaXxapHbIM AuabeToM 2 THIAa W BIUSHHE
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LYKPO3HIKYIOUOI Teparii Ha 4acTOTy PaKy Ta BIYKHBAHOCTI.
VYV KIHOK 3 IYKpPOBMM Jia0eToM 2 THUIly BHSBICHO

MiABUIICHUI pu3uK paky monounoi 3amo3u [OR = 3,30;

95% J1I (2,59-4,22);p<0,001].OxupinHs i JeKOMIIEHCAIList
LyKpoBoro niabety € (akropaMy OHKOTEHE3y Y XBOPHX 3
miaberom 2 tumy. BB pi3HHMX BUAIB TiMOTITIKEMi4HOL
Tepariii Ha 9acTOTY 1 BIDKHBaHICTh XBOPHUX Ha paK MOJIOYHOL
3aJI03M HE JOBEACHO. BHsBICHO OLIBII BUCOKHMH DPHU3MK
CMEpTi BiJ paKy MOJIOYHOI 3aJI03U ZI0 5 POKIiB y KIHOK 3
LYKPOBUM AiabeToM 2 TUIly MOPIBHSHO 3 mamieHTaMu 0e3
niabery [OR = 4,80; 95%I (2,96-7,81)p<0,001].
Kurouosi ciioBa: niykpoBuit niaber, pusuk paky, pak
MOJIOYHOI 3aJI03H, BIDKHBAHICTh HAIlI€HTIB.
Crarts Hagivnuia 2.07.18p.

THIIOTIMKEMUYECKOM Tepaliy Ha YaCTOTY PaKa U BEDKUBAEMOCTH.
V JKEHIIMH ¢ CaXapHbIM 11a0eTOM 2 TUIIA BBISBICHO I0CTOBEPHOE
MOBBIIICHHE PUCKA paka Moso4HO# xene3sl [OR = 3,30; 95U
(2,59-4,22);p<0,001]. OkuipeHne U ACKOMIICHCALMS CaXapHOTO
nuabeTa SBIAIOTCS (aKTOpaMH OHKOTeHe3a y OOJBHBIX C
nuadbeToM 2 THIIA. Baustaue Ppa3IUIHBIX BUJIOB
THIOTIMKEMUYECKOM TEepanuu Ha 4YacTOTy M BBDKMBAEMOCTb
OOJIBHBIX PAKOM MOJIOYHOH JKeJle3bl He JoKa3aHo. BeisiBiieH Gonee
BBICOKHIT PHCK CMEPTH OT paKa MOJIOYHOIT skeJIe3bl 110 5 J1eT y jui
C caxapHbIM I1abeToM 2 THIIa [0 CPAaBHEHHUIO C MALUCHTaMu 0e3
nuabera [OR = 4,80; 95%1U (2,96-7,81)p<0,001].
KiroueBble ciloBa: caxapHbli aua0eT, pUCK paka, pak
MOJIOYHO JKeJIe3bl, BBDKHBAEMOCTh HAI[UEHTOB.
Penensent ['epamenko C.b.
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BU3HAYEHHSA JIATHOCTUYHOI I IPOI'HOCTUYHOI POJII IMYHOJUIOTTYHUX
BIOMAPKEPIB Y ITAIIE€HTIB 3 MIOKAPIUTOM

e-mail: vertebrata@bigmir.net

Mertoro pobotu Oya0 BCTaHOBHTH AIarHOCTUYHI Ta MPOTHOCTUYHI IMyHOJOTi4HI OioMapKepu MOPYIICHHS CTPYKTYPHO-
(YHKI[IOHAIBHOTO CTaHy Ceplyl Ta MEePCHCTEHIIi CepleBOi HeJOCTAaTHOCTI y XBOopux 3 Miokapautom. JocmimkeHo 70 mamieHTiB 3
rOCTPHM MIiOKAPIUTOM i3 CepleBor HexmocTatHicTio Il abo Bl (yHKIiOHANBHOTO Kiacy 3a kimacudixamiero Hpro-Mopxepkoi
Acomiarii cepust (NYHA) Ta 3umkenoo ¢paxuicto Bukuay (DB) miBoro muryrouka (JII), mo ckmagana < 40%. O6cTexeHHs
npoBoiIK B 1-i Micsb Bijt 1e0r0Ty 3aXBoproBaHHsI Ta yepe3 12 micsuiB crioctepexeHHs. BcraHoBieHo, 1o B 1e010Ti 3aXBOPIOBAHHS
MIOKapINT XapaKTepH3yeThCsl HASBHICTIO aKTHBHUX 3aNalbHUAX 3MIH MiOKapiy, SIKi BUSBIISIFOTHCS HPH MarHiTHO-PE30HAHCHIM
ToMorpadii cepil i CynpOBOMKYIOTECS AKTHUBALIEIO IMyHONATOJOTIYHUX PEAKIii KIITHHHOTO i TyMOPaJIbHOTO THITY, CHHTE30M
edexroprux T-miMQoUKTIB, aHTUMiIOKapAiaJbHUX aHTHTLI Ta MPO3aNaIbHUX LMTOKIHIB, 110 00YMOBIIIOE IHJIATALII0 Ta CHCTONIYHY
muchynkiio JIII. ToBeneHO BIUIMB BUCOKOTO BMICTY aHTMMiO3MHOBHX aHTUTLI (> 3,0011. ONT.) Ta aHTUTII 10 P1-apeHoperenTopa
(> 0,350x. ont.) B 1-if Micsp Bix 1e0OOTY MiOKapIUTy Ha HASBHICTh aKTHBHMX 3allAJIbHUX 3MiH Miokapay (HaOpsiky Ta rimepemii)
uepe3 12 MicsALiB crocTepekeHHs Ta BUCOKOT aKTUBHOCTI CEHCHOLTI30BaHMX /10 TKAaHHHK Miokapay T-mim¢ouutis (> 7,0 %) 1-it
MICSILIb Bifl IEOFOTY MiOKapauTy Ha HassBHICTH cuctoniunoi aucynkuii JIII (OB <40%)uepe3 12 micsis.

KotrouoBi ciioBa: MiokapuT, IMyHHHH CTaTyc, aHTUTLIIA 710 MiOKapy, IMTOKIHH, CTPYKTYPHO-(YHKIIOHAJIBHHI CTaH CepIIsl.

Poboma € ¢paemenmom HJIP «lIposecmu ananiz 6iomaprepie miokapoumy ma 6CMAHOGMU NPEOUKMOpPU U020
mpancgopmayii 6 duramayiiiny kapoiomionamiio» (Ve depocpeccmpayii 0118U003026).

Ha croroaHimHii geHs MiokapauT 6aratbMa MPOBiJHUMH BITYU3HSHUMH 1 3apyO1>KHUMH BUCHUMHU
pO3TIIAaeThC K OJHA 3 HAaWOUIBII CKIAAHUX HpOOIEeM KapAioyorii 3 TOYKM 30py HiarHOCTHKH,
NPOTHO3YBaHHA Tmepebiry Ta BHOOpPY ONTHUMAalbHOI TAaKTHKM JiKyBaHHS. TpyAHOLII JiarHOCTHKH
MiOKapANUTY 00yMOBIJIEHI IIMPOKUM PO3MAITTSM KIIiHIYHOI CHMITOMAaTHKH, Herlepea0auyBaHUM Iepedirom
Ta HeOOX1THICTIO 3aCTOCYBaHH: J1a0OPAaTOPHUX 1 IHCTPYMEHTAIBHIX METOIB AOCIIIKEHHS, 10 OAHAK He
rapaHTye€ BCTAHOBJICHHS BIpHOTO JiarHo3y. OCHOBHMM NPUHLUWIOM [iaTHOCTHKH MIiOKapAuTy €
3aCTOCYBaHHS ~ KOMIUIEKCHOTO  MigXOLy, IO  BKJIIOYAa€  JOCHIIKEHHS IMYHHOTO  CTaTycy,
enexTpokapaiorpadiro i xonrepiBcbke MoniTopyBanHs EKIT, exokapmiorpadiro Ta HalcydacHimn
METOAMKHU Bi3yamizawii cepus - MarHiTHO-pe30HaHCHY ToMorpadito abo oZHOPOTOHHY UM MO3UTPOHHY
emiciitny Tomorpadiro [2, 3, 4, 12].

TuM He MeHIIe, CIiA 3ayBa’KUTH, IO HOBI MOXKJIMBOCTI Ui BIOCKOHAIEHHS IiarHOCTHKH Ta
MPOTHO3yBaHHS Tepediry MIiOKapAWTy BiIKPHBAOTHCS 3aBISKUA OCTAHHIM JOCIIDKCHHSIM IOJO PO
IMYHOMATOJOTIYHUX peakUiii 3 mposiBaMM ayToiMmyHi3awii, rimeppeakuii, iMyHocympecii B opraniami
XBOPOTO SIK MAaTOTCHETHYHOI OCHOBH 3alaiibHOrO Tpolecy B Miokapai [5, 6, 8]. Tomy akryanbHUM €
3'siCyBaHHsI 3B’ 3Ky MiX ayTOIMyHHHM ypaK€HHS CEPLIEBOrO M'Si3y Ta MPOrpecyBaHHIM CTPYKTYPHO-
(YHKUIOHANBHUX 3MiH Cepls, IO MPH HECHPHUITIMBOMY Iepediry 3axXBOPIOBAHHS CYMPOBOIKYIOTHCS
HasBHICTIO pe3uCTeHTHOI cepueBoi HemoctatHocTi (CH) Ta 3aBepuytoTbess (GopMyBaHHSIM (PEHOTHITY
JuaTaniiHol Kap):[iOMiOHaTﬁ [7, 10, 12].

3a KibKa OCTaHHIX ACCATHIITH MPOBE/ICHA BETHKA KUIBKICTh JTOCTIJKEHB, SIKi Hl)lTBep)l)KyIOTL
NPOBIAHY POJb aHTI/IMIOKapI[I/IaJlLHI/IX aHTUTI, 1MyHorJ106ymHlB pi3HUX KiaciB, Mpo3anaJbHHUX i
NPOTHU3aNaIbHUX LUTOKIHIB, peakmildl KITHUHHOTO IMyHITeTy Ta iHIIMX OioMapkepiB B MpOrpecyBaHHI
auchyHKIIT cepus npu miokapauti [2, 13, 14].Tlpu upoMy ciii BiI3HAYWTH, IO BH3HAYCHHS PIBHIB
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