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ABSTRACT

Relevance: Metabolic disorders often take on a systemic character. It affects carbohydrate, lipid, and hormonal metabolism. Moreover,
these changes promote the development and aggravation of several pathologies. The prevalence of metabolic disorders, including obesity,

is increasing worldwide and in Kazakhstan.

The study focused on the clinical characteristics of metabolic syndrome (MS) components in patients with cancer comorbidities.

Methods: The materials included medical records of cancer patients with MS — 35 people (main group) and non-cancerous patients
with MS — 35 people (control group). MS was diagnosed with a combination of three symptoms: abdominal obesity, high blood pressure,
and increased high-density lipoprotein cholesterol (HDL-C) levels. The data were analyzed and processed using the STATIS-TICA 10

software package. The significance criterion was p<0.05.

Results: All studied patients were diagnosed with abdominal obesity. Indicators analysis showed a significant difference in HDL-C
concentration in the main and control groups: 3.8 mmol/L in cancer patients and 5.7 mmol/L in the controls. No significant difference in

blood pressure was found.

Conclusion: The age of patients with MS evidences a threatening tendency to develop metabolic disorders in young and middle ages.
A significantly lower concentration of LDL-C in cancer patients compared with the controls allows using this parameter to predict cancer
Jdevelopment in patients diagnosed with MS. Thus, HDL-C concentration could be used as a metabolic marker for pre-symptomatic

diagnostics.
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Introduction: Metabolic syndrome (MS) is a com-
plex of metabolic disorders accompanied by hormone
imbalance and several clinical pathologies. MS develop-
ment often leads to the aggravation of several pathol-
ogies, such as oncological, hormonal, and cardiovascu-
lar. MS can be called “plethora” syndrome. Specialists of
the World Health Organization (WHO) call it a new pan-
demic and predict a twofold increase in MS cases in the
next 25 years [1-3].

Abdominal obesity (AO) is often the main criterion
indicating MS development. Being overweight (accord-
ing to WHO) is a problem for two billion adults on the
planet, and about 600 million people are obese to vary-
ing degrees. It is expected that obesity will become an
actual diagnosis for 73% of men and 63% of women in
Europe by 2030 [4].

This problem is also relevant to the Asian region.
Thus, from the data of a comprehensive population
study in Kazakhstan, the prevalence of MS among Ka-
zakhs is 38.5%, and among Uzbeks is 42.1%. The study
showed dependence on national standards of lifestyle,
nutrition, and traditions, as well as on professional ac-
tivity: MS has affected 40.3% of public officers in Ka-
zakhstan aged 35 to 70 years [1].

There is evidence of a correlation between the de-
velopment of oncological pathologies and obesity in
patients, particularly in pancreatic duct adenocarcino-

ma. However, experts suggest the dependence of 12
types of cancer on obesity, especially AO [4, 5]. Howev-
er, obesity cannot be called the only trigger for oncopa-
thologies. Genetic mutations, excess weight, hormonal
disorders, eating disorders, chronic inflammation, and
stress can be promoting agents [5]. At the same time,
oncologists predict a constant increase in oncological
diseases. Thus, by 2040 the number of new cases may
increase by 47% and reach 28.4 million cases of regis-
tered oncopathologies per year, with breast cancer (BC)
taking the lead [6]. Such trends require searching for
new diagnostic approaches and agents that accompa-
ny, aggravate, and promote oncopathology.

The study focused on the clinical characteristics of
metabolic syndrome (MS) components in patients with
cancer comorbidities.

Materials and methods: The authors have conduct-
ed a one-time retrospective study based on the analy-
sis of medical records of patients admitted in 2019 to
the Marat Ospanov West Kazakhstan Medical Universi-
ty Medical Center oncology department, NJSC (Aktobe,
the Republic of Kazakhstan).

From the total number of medical records provided
for analysis (295), we have selected the records of pa-
tients diagnosed with concomitant pathology (oncolo-
gy and MS). The study included data from 35 patients
aged 37 to 54 years.

Oncology and radiology of Kazakhstan, Ne3 (65) 2022 19



DIAGNOSTICS

@ KazlO

KAZAKH INSTITUTE OF ONCOLOGY AND RADIOLOGY

The control group consisted of 35 patients (38-47 years
old) diagnosed with MS without oncological patholo-
gy, who were examined at polyclinic No. 1 and the family
medicine clinic in Aktobe. Both groups were comparable in
terms of gender: the main group consisted of 15 men and
20 women; the control included 13 men and 22 women.

In order to recognize MS in a patient, we focused on
the recommendations of the All-Russian Scientific Cardi-

Table 1 - Criteria characterizing MS development in patients

ologist Society (ARSCS) for the diagnosis and treatment
of metabolic syndrome (2009). According to these recom-
mendations, MS was considered recognized in a patient at
the combined presence of three criteria (Table 1) [7].

It should also be noted that ARSCS accepts the waist-
to-hip ratio of more than 94 cm in men and more than
80 cm in women as the main criterion for recognizing
MS in the adult population [7].

No. Indicators Women Men
1 Waist-to-hip ratio, cm 80/0.85 94/0.9
2 | Body mass index, kg/m? Over 30
3 Arterial hypertension, mm Hg Art. 130/85 or more
4 | Fasting glucose, mmol/L 5.6
5 Fasting insulin, plU/ml 2.6-24.9
6 | Triglycerides, mmol/L Not more than 1.7
7 | Cholesterol-lipoproteins of low density, mmol/L More than 3
8 Uric acid in blood serum, umol/I 150-350 | 210-420
9 Uric acid in urine, mmol/day 1.48-4.43
10 | Estradiol / testosterone, nmol/I Less than 183 | 11.4-27.9
11 | Glucose tolerance test with C-peptide Positive

Body mass index (BMI) was determined by the formu-
la of a simple ratio of body weight (in kg) to height (in
m) squared. According to WHO recommendations, be-
ing overweight is considered established at BMI >25. BMI
>30 indicates the development of obesity and is one of
the indicators for diagnosing MS [8], especially in combi-
nation with abdominal obesity (diagnosed by the ratio of
waist to hips) [7].

In our study, we relied on the experience of interna-
tional research teams and used a three-component MS
diagnosis among cancer patients with AO, taking into ac-
count the level of blood pressure (BP) and the LDL-C con-
centration in the blood serum of the examined patients.
We also compared the serum LDL-C concentration in the
control and index groups (in combination with MS and
oncopathology) for a deeper analysis of the effectiveness
of this indicator.

The analysis of the data obtained was performed us-
ing the methods of descriptive and nonparametric statis-
tics using the STATISTICA 10 software package. The data
are presented as Me, Q1, Q3 (median, upper and lower
quartiles). The statistical significance of differences be-
tween the two groups was tested using the Mann-Whit-
ney u-test for independent populations. The critical level
of significance was p<0.05.

Results: Analysis of the statistics of oncopathologies
in patients with combined MS showed that lung cancer
(13 cases) was typical for men aged 37-49 years, BC was
recorded in women aged 39-49 - 15 cases, stomach can-
cer was recorded as in men (2 cases), and in women (5
cases) with MS (44-54 years age).

BMI was determined for all patients in the study and
equaled or exceeded 30 in all cases. The waist-to-hip ra-
tio also confirmed the MS development (Table 2).

Table 2 - Indicators indicating the MS development in the trial arms

. Index group, n =35 Control group, n =35
Indicators P
Me | @ | o | mMe | a1 | @3

Waist, cm

Men 97.0 96.0 102.0 97 96.0 102.0 0.000

Women 89.0 85.0 90.0 90.0 86.0 91.0 0.000
Systolic blood pressure, mm Hg. 140.0 135.0 140.0 140.0 135.0 142.0 0.457
Diastolic blood pressure, mm Hg 90.0 87.5 90.0 88.0 87.0 90.0 0.280
Cholesterol-lipoproteins of low density, mmol/L 35 4.0 5.7 5.6 6.0 0.000

The systolic and diastolic pressure ratio slightly ex-
ceeded the norm (140/88 mm Hg) in both trial arms. Dif-
ferences in blood pressure in the cancer patients group
and between groups were not found.

In our study, we used LDL-C levels as a component
characterizing MS development. According to the AR-
SCS (2009) MS diagnosing criteria, an LDL-C concentra-
tion of more than 3 mmol/L in combination with other
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criteria, such as BMI > 30, etc., indicates MS develop-
ment in patients [7].

The lipid metabolism analysis showed that the
control group was characterized by an increase in the

LDL-C concentration in blood serum (Me - 5.7 mmol
mmol/L [5.6-6.0]), while the indicators were lower
(Me - 3.8 mmol/L [3.5-4.0], p=0.000) in cancer patients
(Figure 1).
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Figure 1 - The LDL-C concentration in the control (1) and index (2) groups

At the same time, LDL-C content in blood serum analy-
sis in combination with registered oncopathology showed
(with reliability p=0.000): for patients with oncopatholo-
gy in the respiratory system - Me 3.9 [3.8-4.0], for patients
with breast cancer - Me 3.8 [3.2-4.0] and 3.8 [3.4-3.8]. A
comparative analysis of these subgroups of cancer pa-
tients showed a statistically significant difference (p<0.05)
compared with the control group, where the LDL concen-
tration ranged from 5.5 to 6.0 mmol/L.

Discussion: Oncological pathologies (in particular, lung
cancer, colorectal cancer, cervical lesions, etc.) are persistent-
ly leading among the causes of death worldwide [9-10]. Ac-
cording to the statistics of oncological morbidity, lung can-
cer and stomach cancer in both sexes and breast cancer in
women annually occupy the leading positions in the Akto-
be region. Oncopathologies are often associated with AO,
in particular, at waist circumference =94 cm in men and >80
cm in women; an increase in blood pressure, both systolic
and diastolic; and a decrease in the LDL-C level [9].

It should be noted that BP control is an important mon-
itoring aspect in preventing complications in oncological
diseases and developing an individual approach to each on-
cological patient, especially in the case of overweight [10].

MS diagnosis is a combined procedure: the diagnosis is
considered proven in the presence of three or more mark-
er indicators [7]. Thus, a combination of the following in-
dicators confirmed MS in our study: BMI > 30, determina-

tion of abdominal obesity, elevated blood pressure, and
impaired triglyceride metabolism.

Analysis of morphometric body volumes of patients
and blood pressure indicators did not reveal a significant
difference between the groups: the groups were compara-
ble in these indicators. At the same time, we noted that the
control and index groups had significantly different levels
of LDL-C concentration.

Comparison of the mean values in the control group (5.5-
6.0 mmol/L) and cancer patients (Me 3.8-3.9 mmol/L) shows
a significant difference between these groups both in gen-
eral and in individual types of cancer (p<0.05). It should be
noted that the normal LDL-C concentration is 2.8-5.2 mmol/L.
However, this indicator cannot be regarded as independent
but should be assessed in conjunction with the history, bio-
chemical and hormonal blood markers, as well as the anthro-
pometric characteristics of the patient [2, 7, 15]. The LDL-C
increase can be observed in several diseases and often ac-
companies obesity, while this indicator decrease may cause a
more detailed examination to be prescribed [7].

The literature provides conflicting data on the role
of MS in cancer genesis. In 1986, R. Hiatt and B. Fireman
made a multivariate analysis of the development and pro-
gression of 21 types of cancer, adjusted for race, educa-
tion, bad habits, and BMI, in addition to the onset of men-
arche, parity, and menopausal status in women. No strong
or consistent association was found between low choles-
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terol and cancer development, except for an increased risk
of lymphoma in men and cervical cancer in women [11].

Today, MS, particularly obesity, is gaining prevalence
in the population of Kazakhstan, with women being more
prone to obesity. The increase in children’s BMI deserves
special attention and concern [12, 13].

Some researchers reported an association between
metabolic disorders and the development of oncological,
particularly colorectal, lesions. At the same time, an on-
cological pathology development exacerbates metabol-
ic disorders, creating a vicious pathological circle [14]. The
same association was observed in breast cancer [15]. Meta-
bolic changes due to hormonal surges during menopause
trigger a range of pathologies [15, 16]. However, there is
evidence that MS, being a consequence of several pathol-
ogies, including cardiovascular disorders, can only accom-
pany oncological diseases or result from them [3, 14, 17].

Today, three types of screening are available in Kazakhstan:
breast cancer detection in women of 40-70 years, colorectal
cancer in men and women of 50-70 years, and cervical cancer
in women of 30-70 years. Innovative technologies, particular-
ly computed tomography, are being extensively introduced.
These screenings focus on early pathology detection [18].

The dependence of the metabolic syndrome (in partic-
ular, the level of cholesterol, lipid metabolism as one of the
markers) and the development of oncological pathology,
in our opinion, requires additional study in the direction of
finding opportunities for early cancer diagnosis of the logi-
cal mechanism for determination criteria (metabolic indica-
tors) for the likelihood of oncological pathology genesis.

Conclusion: The age of cancer patients diagnosed with
metabolic syndrome ranged from 37 to 54 years, while the
age of the control group (non-cancer patients with meta-
bolic syndrome) was slightly lower - from 38 to 47 years.

In the group of oncological patients, a significant de-
crease in the LDL-C concentration was noted in compari-
son with the control group (Me - 3.8 mmol/L versus Me - 5.7
mmol/L, respectively). Therefore, the LDL-C concentration
can be used as a metabolic marker for the “pre-symptom-
atic” diagnosis of oncological diseases and a predictive in-
dicator of oncological pathology development in patients
with a diagnosed metabolic syndrome.
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TYXbIPBIM

OHKOITATOJIOTUACHI BAP HAYKACTAPAAFBI METABOJIMKAJIBIK BY3bIJIBICTAP

P.A. Apunzazuna', HJK. Konoacosa', K.2K. Hypeanuesa', b.A. Kypmananun', H.b. Kaioazaposa'
'KeAK «Mapat OcnaHoB aTbiHaarbl batbic KasakcraH MeguumHa yHusepcuTeTix, AkTebe, Kasakctan Pecnybnmkack

Ozexminizi: Kemipcynap, nunuomep, opMoHOAp Memabonusmi OY3bLiyblHbIE dcepi Cal0apblHaH JHCyueni cunam aiamvih Memabonusmoix
OHIMOepOiH KyUpeyi dcui ke30ecedi, JHcane o1apobly ey 6acmulcol, GIPKAmMap namorousiapoObly OamMyblHA JHCIHe wueleHicyite akenedi. 3am aima-
¢y bysviibicmapel MeH ceMi30IKmiy 0amy KapKblHbIHbIY NAalibl30blK Moauepi Kasakcman atimagbinOd, OYHUEHCY3INIK OepeKmepmer Kamap apaxa-
mulHaAcma 6apamn catibli apmolin Keje JHCAmvlpAHObIZbIH AH2APYea 601A0bL.

3epmmeyoin maKcamul — OHKON02UANBIK, HAYKACmapoa Oipikmipinen MemaboIuKaniblk CUHOpOM KOMROHEHmMI 6ap namonocuanapea KiuHuKa-
bIK cunammama oepy.

Qoicmepi: Memabonukanvix cunopommen (MC) 6ipikmipineen OHKOIOSUATBIK RAMOLO2UACHL Oap HAYKACmapobly canbl 35 onap nezizei monmol
arcane MC duaznosvl bap kamepii icik emec naykacmap — 35 onap 6axwiiay moowvlH Kypaovl, 3epmeyoe MeOUYUuHAIbIK Kyscammap oepekmepi mai-
0anovl. MC yuw cumnmommsly mipkecimi peminoe Kapacmuipbliobl: ceM30IK (Iumiry cemiz0iel), H#o2apbl KaH KblCbIMbl HCIHE HCANbL XOLECMEPUH
MeH dco2apbl mulebl30biKkmassl aunonpomeunoepoiy (XC-TTJI) deyzeiinepi. Anvinean depexmepoi manoay sxcane oyoey STATISTICA 10 6azoapna-
MACHIH KOLOAHY APKbLIbL HCY3e2e ACbIPbLIObL, MAHbL30bLIbIK Kpumeputii p<0,05 6010bL.

Hamuoicenepi: Heeizei oicone daxvinay monmapwinviyy XC-TTJI Oeneeiii 60tibinwua kopcemkiwmepin mauioay atmapivlKmati Cmamucmukaiblk
aubIPMAUBLIBIKMbL KEPCEMMmi: OHKONOSUSIbIK HayKacmap ywin 3,8 mmons/1; an baxwiniay mobwindagel emoenyuiitepoe 5,7 mmoav/n. Kan Kbicoi-
MbIHOG aUmMapelKkmail aublpMautblibli aAHBIKMAIMaosl. JKac epexuienicine OAiIanblcmol mandayod Jdeac JHcane Opma HcAcmazbl HayKacmapod
MemabonuKkanvlk Oy3elny1apobiy OOTYbIH KOpcemmi: He2izei monmoiy opmauia xacel 44,5 scacmol, 6axkwiiay mobuvinwiy - 42,0 sxcacmol Kypaowl.

Kopoimuinowi: MC ouazcno3vl KOUbLIZaH OHKOIOSUSIbIK JHCIHE OHKONO2USILIK eMec HayKacmap monmapwinoazel XC-TTJI deneeuiniy atimap-
ALIKMAtl - AuUbIPMAWBLIBIKIMAPbL AHLIKIMALObL, 0AAP OHKONO2UAIBIK aypynapobl OUASHOCMUKALAY Al20pUMMOEpiH KYpyoa KOAOAHBLILYbl MYMKIH:
MemabonuKanvlK Oy3uliblcmapobly KOpCemKiumepi OHKOLOUANLIK aypyiapobly epme «KIuHuKaea Oeuineiy OUacHOCMUKANbIK i30€ey JHCoNbIHOA
bIKMUMAT KOpcemxiuimep.

Tyitinoi co3oep: memaboruKanvlK CUHOPOM, XOLECMeEPOI, OUAZHOCIUKANBIK Oeneinep, ab0OMUHANIbObl cemi3iiK, Kamepii iCik.

AHHOTADIUSA

METABOJINYECKUE HAPYHIEHUS Y ITALIMEHTOB C OHKOITATOJIOTUEN
P.A. Apunzazuna', H.JK. JKonoacosa', K.JK. Hypzanuesa', b.A. Kypmananun', U.B. Kaiibazaposa'

'HAO «3anagHo-KasaxcTaHckuii MeauumMHckui yHusepenTeT M. Mapata OcnaHosay, AkTobe, Pecny6nuka KasaxcraH

Axkmyansnocmy: Hapywenue obmena eeujecmes 4acmo npunumaem CUCmeMHblll XapaKmep, 81usis Ha Y2ne800Hbl, TUNUOHbLI, 20PMOHANbHbII
obmeH, a 2nasnoe, NpueoOs K pasgumuio u ycyeyonenuio psoa namonozuti. Yacmoma memabonuueckux HapyweHuil u OHCUperus NOCMosHHO
pacmém kax 6 macwmabax Kasaxcmana, max u 6 mupe 6 yenom.

ILenv uccnedosanus — usyuenue KIUHUYECKOU XAPAKMEPUCMUKU KOMIOHeHmMHOo20 Memabonuueckozo cunopoma (MC) y nayuenmosg c
couemanHol OHKONAmMoo2uel.

Memoowt: Bvinu npoananu3uposansl OaHHble MeOUYUHCKUX Kapm NayueHmos ¢ onkonocuyeckoi namonozuetl 6 couemanuu ¢ MC. Juaenos MC
CMABULCS HA OCHOBAHUU MPEX CUMNIMOMOB: ADOOMUHANLHOO OICUPEHUS, NOBLIUEHHO20 APMEPUATLHOLO OABNIeHUA U NOBBIULEHHOU KOHYEHMPayuu
xonecmepona u aunonpomeudos nuskoti nromuocmu (XC-JIIHII). Ananusz u 0bpabomxa nouyuennbix SKCHepUMEHMAanIbHbIX OAHHbIX NPOGEOCHbL C
ucnonvzosanuem nakema npoepavm STATISTICA 10, kpumepuii docmoseprocmu — p<0,035.

Pezynomamol: Y 6cex uccneoosannvix hayueHmos 0ulio OuazHocmuposano aboomunansioe odxcupenue. Cpasnenue nokazameneli OCHOBHOU
U KOHMPOIbHOU ZPYnn NOKA3a10 Haaudue 0ocmogeprou pasnuysl 6 konyenmpayuu XC-JIITHII: y onxonoeuueckux o6oavHoix — 3,8 mMmons/1, y
nayuenmos KOHMpoabLHouU epynnel — 5,7 Mmoav/1. [JocmosepHoil pasnuybl 8 NOKA3AMeNx apmepuanbHo20 0agienus 8bla61eHo He Oblio.

3axniouenue: Bospacm nayuenmos ¢ MC ceudemenscmseyem 06 yepodcaroujell meHOeHyuu pazeumus mMemadoiuyeckux HapyuieHul
y aooell Monooo2o u cpeonezo eospacma. Hanuuue docmosepnozo cnuscenus konyenmpayuu XC-JIITHII y onkonozuueckux nayueHmos
CPABHeHUU ¢ KOHMPOILHOU 2PYNNoll no36oisiem ucnoivzosams koHyenmpayuro XC-JIIHII ¢ kauecmee npeouxmuerHo2o nokasameis pazeumus
OHKONIO2UYECKOU namono2uu y nayuenmos ¢ ouacnocmuposaunvim MC. Cnedosamenvho, konyenmpayuio XC-JIITHIT moxcno ucnonvzosame 04
«OOCUMNIMOMAMUYECKOU» OUACHOCTNUKU OHKONOLUHECKUX 3a00/1e8aHUll 8 Kauecmee Memabonuieckoeo mapkepd.

Kntoueevte cnosa: memabdonuuecxkuii cunopom (MC), xonecmepon, kpumepuu ouacnocmuxu, aboomunanvhoe odxcuperue (AO), pax.

Transparency of the study: Authors take full responsibility for the content of this manuscript.

Conflict of interests: Authors declare no conflict of interest.

Financing: The study was performed as part of the implementation of the tasks of the State Program for the Development of Healthcare
of the Republic of Kazakhstan for 2020-2025 and the Comprehensive Cancer Control Plan in the Republic of Kazakhstan for 2018-2022.
The study was approved by the Scientific Council of the Marat Ospanov West Kazakhstan Medical University, Aktobe, the Republic

of Kazakhstan (09.03.2016) without financial support.

Authors’ input: contribution to the study concept — Aringazina R.A., Kaibagarova I.B.; study design — Aringazina R.A., Kaibagarova I.B.;
execution of the study — Nurgalieva Zh.Zh., Kurmanalin B.A.; interpretation of the study — Aringazina R.A., Zholdasova N.Zh.; preparation of the
manuscript — Zholdasova N.Zh., Nurgalieva Zh.Zh., Kurmanalin B.A.

Authors’ data:

Aringazina Raisa Abdizhapparovna (corresponding author) — MD, Ph.D., Professor of the Internal Diseases Department No. 1,

Marat Ospanov West Kazakhstan Medical University NJSC, 68, Maresyev Street, Aktobe, 030019, Republic of Kazakhstan,

tel. +77770322705, e-mail: raisa_aringazina@mail.ru, ORCID ID: https://orcid.org/0000-0003-1186-7796;

Zholdasova Nurgul Zhanabaevna — MD, Ph.D., Head of the Therapeutic and Orthopedic Dentistry Department, Marat Ospanov West
Kazakhstan Medical University NJSC, 68, Maresyev Street, Aktobe, 030019, Republic of Kazakhstan, tel. +77025020842,

e-mail: n.zholdasova@mail.ru, ORCID ID: https://orcid.org/0000-0002-4289-9195;

Nurgaliyeva Zhansulu Zhumabekkyzy — MD, PhD, Associate Professor at the Pharmacology Department, Marat Ospanov West Kazakhstan
Medical University NJSC, 68, Maresyev Street, Aktobe, 030019, Republic of Kazakhstan, tel. +77781548122, e-mail: nzhansulu@mail.ru,
ORCID ID: https://orcid.org/0000-0001-8732-5833;

Kurmanalin Bakhtiyar Amanullinovich — Assistant at the Children's Diseases Department No. 2, Marat Ospanov West Kazakhstan Medical
University NJSC, 68, Maresyev Street, Aktobe, 030019, Republic of Kazakhstan, tel. +77022148707, e-mail: kba1509@gmail.com,

ORCID ID: https://orcid.org/0000-0002-0469-0649;

Kaibagarova Indira Boranbaevna — Lecturer at the Pharmacology Department, Marat Ospanov West Kazakhstan Medical University NJSC,
68, Maresyev Street, Aktobe, 030019, Republic of Kazakhstan, tel. +77783300346, e-mail: utesheva_indira@mail.ru,

ID ORCID: https://orcid.org/0000-0003-0691-5298.

Oncology and radiology of Kazakhstan, Ne3 (65) 2022 23



	обложка
	Страница 1

	обложка
	1: en

	обложка
	Страница 4




