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Association Between Lipoprotein(a) and Risk Factors
of Atherosclerosis in Russian Population
(Data of Observational ESSE-RF study)
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Experimental and clinical data indicate a significant contribution of lipoprotein(a) (Lp[a]) to the atherogenesis. However, the pathophysiological
mechanisms of this relationship are not fully understood.

Aim. To investigate the distribution of Lp(a) in the population of the regions participating in the Study “Epidemiology of Cardiovascular Diseases in the
Regions of the Russian Federation” (ESSE-RF) and to evaluate its associations with cardiovascular risk factors.

Material and methods. Representative samples of the male and female population of 7 regions of the Russian Federation, aged from 25 to 64 years,
enrolled in the multi-center cross-sectional epidemiological study were analyzed. A total of 10332 people were examined, of whom 3732 were men
(36.0%) and 6600 were women (64.0% ), the average age was equal in both sexes.

Results. The mean value of Lp(a) reached 22.4 mg/dl (standard deviation 21.3 mg/dl) and significantly differed from the median (11.1 mg/dl; in-
terquartile range from 3.9 to 20.2 mg/dl), forming the right-skewed distribution in both male and female population. Lp(a) levels were statistically
significantly correlated with the level of low-density lipoproteins cholesterol (LDL-C), apoB/apoAl and total cholesterol. Notably, the odds ratios were
growing by quintiles, and increased along with increasing lipid values (p<0.0001). Lp(a) levels were also positively associated with high-sensitivity
C-reactive protein (hs-CRP) and negatively correlated with blood concentration of glucose and triglycerides (TG). There were no associations with
body mass index, waist circumference and smoking status.

Conclusion. According to the ESSE-RF data, there are significant positive associations of Lp(a) with the LDL-C level, the apoB/apoAl ratio, total cho-
lesterol, and hs-CRP. Negative associations are established with glucose and TG levels. The future studies should be planned with the notion of the
Lp(a)’s right-skewed distribution type.

Keywords: coronary heart disease, risk factors, lipoprotein(a), odds ratio, association.
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DKCnepUMEHTasbHbIE 1 KIMHUYeCKMe faHHble CBUAETENbCTBYIOT O CyLLECTBEHHOM BKIlafe B ateporeHes nunonpotengala) (Jin[a]), ogHako natodpu-
31010rN4eCKme MeXaHV3Mbl 3TOW CBA3M 0 KOHLA He ACHbI.

Lenb. /3y4nts pacnpegenerue Jn(a) B nonynsumm XuTenen permoHoB yHacTHUKOB 3MMAEMMONOrMyYeckoro ncciefosaHus (SnuaeMmonorus cep-
[le4HO-COCYAMCTbIX 3ab0NeBaHNI B pa3nnyHbIx pernoHax Poccninckon ®epepaummn — SCCE-PD) n ero accoumalmii ¢ cepaeqHo-CoCyanNCTbIMU dak-
Topamu pucka.

Martepuan n meTtogabl. MpoaHanM3MpoBaHbl NpeacTaBUTeNbHbIE BbIOOPKM 13 HEOPraHM30BaHHOTO MYXCKOTO M XKEHCKOTO HaceNeHus B Bo3pacte
25-64 net u3 7 pernorHos PM, BKNIOYEHHbBIX B MHOMOLLEHTPOBOE 3MNMAEMUONOornieckoe nccinefoBanme. boino obcnenosaHo 10332 Yenosek, U3 HUX
— 3732 Myx4umH (36,0%) 1 6600 xeHLmH (64% ), CpeHWA BO3PACT KOTOPbIX HE pasfiyarncs.

Pe3ynbratbl. BbisiBneHo, YTo cpefiHee 3HaveHwue Jin(a) coctaBuno 22,4 Mr/an (craHmaptHoe oTknoHeHne 21,3 Mr/an) 1 CyLecTBEHHO OTINYanoch
oT Megmatsl (11,1 Mr/an; MexXKBapTUIbHbIN Anana3oH o1 3,9 o 20,2 Mr/an), a ero pacnpeaeneHue 8 Nonynsumn CMeLLeHo BrpaBo Kak Yy My>UmH,
TakK My XeHWWH. YpoBHu JIn(a) cTaTMCTMYeckn 3Ha4YMMO acCoLMMPOBanCh C ypoBHEM xonectepuHa (XC) NMnonpoTenioB HU3KOM MIOTHOCTM
(JTHM), apoB/apoAl v obLiero xonectepuHa (OXC), NpuseM, OTHOLIEHNS LWAHCOB YBENNYMBANNCH NOKBUHTUBLHO 11 BO3PACTani Mo Mepe yBenu4eHus
NMNUAHbIX NokasaTtener (p<0,0001). OTMeYeHbI MOMOXMUTENbHbIE ACCOLMALMM C BbICOKOHYBCTBUTENBHBIM C-peakTuBHbIM bernkom (BY4CPE) 1 oTpu-
LaTeNbHble — C KOHLEeHTPaLMen B KPOBU M1IOKO3bl U TpUrnLeprnaos (TT). Accoumannii C MHAEKCOM MacChl Tena, OKPY>KHOCTbIO Tanum 1 CTaTyCoM Ky -
peHVs He BbIBIEHO.

3akntoyeHue. o aaHHbIM nccnenoBaHus YCCE-PD oTMeYatoTcs 3Ha4MMble MoNoXuUTENbHbIe accoumaumm Jn(a) ¢ yposHem XC JTHI, BenMHmMHOR
oTHoLleHus apoB/apoA |, OXC v B4CPbB, otpuuaTenbHblie — C ypoBHAMM roKo3bl 1 T PacnpegeneHne B nonynaumum CMeLLLEHO BNPaBo, YTO Haao
YYUTbIBaTb MPW NAAHNPOBAHWM U MHTEPNPETaLMM HayYHbIX UCCNeoBaHUN.

KnioueBble cfioBa: Milemmnyeckas 60esHb cepgua, (DaKTOpr pucka, J'II/II'IOI'IpOTel/I,D,(a), OTHOLUEeHWMe WaHCOoB, accoUMaLlmnn.
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The disorders caused by atherosclerosis continue to
dominate mortality from circulatory system diseases in
developed countries in the XXI century. The large-scale
studies have identified the key risk factors (RF), primary
and secondary prevention measures to reduce cardio-
vascular diseases (CVD) morbidity and mortality. How-
ever, in some cases, the prevention remains insufficient
or ineffective, forcing the researchers to look for new
markers, which allow for early detection of atheroscle-
rosis. Among the most promising ones are the markers
of chronic inflammation (high-sensitivity C-reactive
protein [hs-CRB]), markers of myocardial injury (tro-
ponin T or troponin 1), natriuretic peptide, increased
fibrinogen, lipoprotein(a) (Lp[a]), apolipoprotein B
(apoB) and others.

Lp(a) is a lipoprotein particle, similar to a particle
of low density lipoproteins (LDL), in which the apoB is
covalently attached to apolipoprotein(a) (apo[a]). A
specific feature of apo(a) is its structural homology
with the fibrinolytic proenzyme plasminogen. As a re-
sult, Lp(a) has both proatherogenic and prothrombotic
effect [1,2]. This seems to be the reason for the signi-
ficant contribution of Lp(a) to atherogenesis, as evi-
denced by the experimental and clinical data, although
there are no clear understanding of the pathophysio-

3aboneBaHusi, CBA3aHHbIE C aTePOCKNIEPO30M, U B XXI
BeKe COXPaHAIOT BedyLLylo Mo3MLUMIo B CMepPTHOCTM OT 0o-
ne3Hen Cc1cTeMbl KPOBOODPALLEHWS B Pa3BUTLIX CTPaHax.
MpoBefeHHble KpyNHOMACLLITaOHble NCCNe0BaHNS BbISBIANN
OCHOBHbIe dhakTopbl prcka (PP) 1 onpeaenmn Mepbl nep-
BWYHOW U BTOPUYHOW MPOMUIAKTUKK, HanpaBneHHble Ha
CHUXXEHWe cepaevHo-cocyamncTor 3abonesaemoctn (CC3) u
CMepPTHOCTW HaceneHuns. OQHako B psiae ciydaes npodu-
NaKTUKa OCTAeTCs Mano- Unu HeaheKTUBHOM, HTO 3acTaB-
NSeT NCCNefoBaTenen UCkaTb HOBbIE MapKepbl, MO3BONSAIO-
We NPOBOAUTL PaHHIO AMArHOCTUKY aTepoCcKnepo3a.
Cpenn Hanbonee NepcnekTUBHbIX MOXHO Ha3BaTb MapKEPb!
XPOHUYECKOW BOCMANUTENbHOM peakLmu (BbICOKOUYBCTBU-
TenbHbIM C-peakTrBHbIN Oenok; BHCPE), Mapkepbl moBpex-
JeHns Mrokapaa (TponoHuHbl T nnm 1), HaTpUypeTnyeckmni
NenTug, NMOBbILLEHHbIA YpoBeHb GUOPUHOreHa, NMnonpo-
Tema(a) (Jin[a]), anobenok B (apoB) v ap.

JIn(a) npeacrasnset cobor NUNONPOTENOHYIO HYaCTALLY,
noAobHyIo YacTuLe NMNONPOTENAOB HN3KOW MAOTHOCTU
(JTHM), B KOTOpOV Henok apoB koBaneHTHO NpUcoeanHEH
K anonunonpoterHy(a) (ano [a]). OcobeHHoCTbIO ano(a)
ABNSAETCS €ro CTPyKTypHas romonoruns ¢ GubprHonntmnye-
CKMM TPO3H3MMOM MNIa3MUHOTEHOM. TakiM 06pa3om,
JIn(a) obnagaet 1 npoaTeporeHHbIM, 1 MPOTPOMOOTMYE-
KM pencteueM [1,2]. DTUM, No-BUOANMOMY, 1 ODYCIIOBMEH
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logical mechanisms of Lp(a)’s association with athero-
sclerosis. However, there is a sufficient number of stud-
ies to consider Lp(a) as an independent RF of CVD.
Almost 20 years ago, a meta-analysis of 27 prospective
studies showed a correlation of Lp(a) levels above 25-
30 mg/dl with a 1.4-1.7 times increased risk of my-
ocardial infarction (M) and death due to coronary ar-
tery disease (CAD), regardless of the level of total
cholesterol (TC) both in relatively healthy individuals
and in patients with known atherosclerotic lesion [3].
In a later meta-analysis of 11 studies including 18979
patients with CAD there was revealed the relationship
of Lp(a) with the risk of cardiovascular complications
in the upper quantile of Lp(a) distribution, but with a
significant heterogeneity between the studies
(p=0.001). When stratified by LDL cholesterol
(LDL-C) level, the relationship between Lp(a) and the
outcomes was statistically significant only in those stu-
dies where the average LDL-C level exceeded 130 mg/dl
(p<0.001), while in the studies where LDL-C level was
lower than 130 mg/dl this correlation did not reach
statistical significance [4]. P. Willeit et al. showed that
the measurement of Lp(a), especially in patients with
intermediate risk (according to the Framingham Risk
Score), improved the predictive ability of CVD risk as-
sessment [5].

Although most researchers agree that the elevated
Lp(a) level is an independent CVD RF [2,6,7], the re-
lationships of Lp(a) with LDL-C and other lipid para-
meters, as well as classical RFs of atherosclerosis, re-
main unclarified and need to be examined or confirmed
in future large-scale epidemiological studies. In Russia,
the Lp(a) has not been studied in nationwide projects.
Some clinical studies are known, which demonstrate
both the unfavorable role of Lp(a) in the prognosis of
patients with CAD, and the associations of Lp(a) levels
with RF in patients without clinical manifestations of
atherosclerosis [8-10]

The aim of this paper is to evaluate the distribution
of Lp(a) in the Russian population and its associations
with CVD RF, on the basis of the ESSE-RF studly.

Material and methods

The subjects of the multi-center cross-sectional epi-
demiological ESSE-RF study (Study on Epidemiology
of Cardiovascular Diseases in the Russian Federation)
were the representative samples of the male and female
population, aged from 25 to 64 years, of 7 regions of
the Russian Federation (lvanovo, Vologda, Tyumen re-
gions, Primorsky Krai, Republic of North Ossetia-Alania,
Tomsk), with detected level of Lp(a) in the blood
serum. The analysis included 3732 men and 6600
women, in total 10332 persons. Lp(a) distribution
curves were created. In the representative samples the

CylLecTBeHHbIV BkNag JIn(a) B ateporeHes, o 4Yem CBuae-
TENbCTBYIOT 3KCMEepUMEHTanbHble W KNMHUYeCKMEe OaHHbIe,
X0Tsi NaTOM3MONornyeckme MexaHuamMbl ceasm Jin(a) c ate-
POCKNIEPO30M OCTAIOTCS 4,0 KOHLA HEBBIICHEHHBIMW. BMecTe
C TeM MMeeTCs [OCTaTO4YHOe YNCIO UCCIIe0BaHMI, MO3BO-
NSHOLLMX CHMTaTb JIN(a) CAMOCTOATENbHbBIM 1 HE3ABUCUMbIM
@OP CC3. Tak, noytn 20 neT Hasag MeTa-aHanvs 27 npo-
CNEeKTUBHbIX NCCIeOBaHUN NPOAEMOHCTPYPOBAN CBA3b
ypoBHs JIn(a) cebiwe 25-30 Mr/an C yBenmyeHemM pucka
HedaTanbHoro nHhapkta mmuokapaa (MM) n cmepT Bcnea-
cTBME Memmnyeckon bonesHu cepgaua (MBC) B 1,4-1,7
pasa, He3aBMCMMO OT yPOoBHS 0bLLero xonectepuHa (OXC),
Kak y MpaKTN4eCkm 340POBbIX NINL, TaK 1Y MALNEHTOB C 13-
BECTHbIM aTePOCKIIEPOTUHECK MM NopaxeHueM [3]. B bonee
nosnHem MeTa-aHanmze 11 nccnenosaHuny 18979 6onb-
Hbix MBC BbisBUNM CBA3b JIN(a) C pUCKOM pa3BuTLS cep-
[EeYHO-COCYANCTBIX OCNIOKHEHW B BEPXHEM KBaHTWIE pac-
npenenexus Jin(a), HO CO 3Ha4YUTENBLHOM reTEPOreHHOCTbIO
Mexay nccneposanvamn (p=0,001). Mpu cTpaTudmkaLmn
no ypoBHio xonectepuHa (XC) JTHM cBa3b Mexay Jin(a) n
ncxodamm Obina cTaTUCTUYECKI 3HAYUMOM TONbKO B TeX UC-
cnefoBaHuax, roe cpedHnn yposeHb XC JTHIT npeBbiwan
130 mr/aon (p<0,001), Torma Kak Ans UCCNefoBaHUN C
XCJIHIM menee 130 Mr/an 3Ta 3aBUCMMOCTb He [loCTUrana
CTaTUcTnyeckon 3Ha4mmoctn [4]. P. Willeit 1 coaBT. noka-
3anu, 4to n3meperue Jin(a), ocobeHHo y nuL, KaTeropum
yMepeHHoro pucka (no GpeMrHreMckon Wwkane), ynyyiiaer
npeackasaTtenbHylo CnocobHOCTb oLeHKM prcka CC3 [5].

N xoTs BONbLWNHCTBO UCCNEfoBaTeNeN COrnacHbl, 4TO
NOBbILLEHHbIN ypoBeHb J1n(a) aBnsetca HesaBUCMMbIM PP
CC3[2,6,7], B3aumooTHoleHus Jin(a) ¢ XC JINHMN v apy-
UMW IMMUIAHBIMM NapaMeTPamMim, a TakxKe € KIacCuy4ecknmm
OP atepocknepos3a BO MHOrOM OCTalOTCA HEBbIACHEHHBIMU
1 TPeBYIOT NU3yYeHUs UNU NOATBEPXKAEHUS B KPYMHbIX M-
OEMUOSIOTNYECKMX CCNeaoBaHuax. B Hawen ctpaHe Jin(a)
B MOMYNALMNOHHBIX MPOEKTax He M3y4ancs, XOTa U3BECTHbI
pe3ynbTaThbl HEKOTOPbIX KIMHUYECKUX NCCed0BaHWM, KO-
TOpble CBUOETENbCTBYIOT Kak O HebnaronpuaTHOW ponn
JIn(a) B nporHo3se 6onbHbIX NBC, Tak 1 AEMOHCTPUPYIOT ac-
coumaumm yposHen J1M(a) 1 OP y naumeHToB 0e3 KNNHU-
YeCcKnx NPosiBNEHMI aTepockneposa [8-10]

Lenb HactosLlen paboTbl — M3ydeHne pacrnpeneneHns
JIn(a) B poccuiickon nonynaumu 1 ero accoumaumin ¢ OGP
CC3 no pgaHHbIM nccnepoanna DCCE-PO.

MaTepman n MeTobl

O6BbEKTOM MHOIOLEHTPOBOrO 3MUAEMMUONOrNHYECKOro
nccneaoBaHms (SnuaeMuonorus cepaeqHo-coCcyamncTbIx 3a-
OoneBaHMN B pa3nnyHbIX pervoHax Poccumckon dOepnepa-
umn — DCCE-P®) Obinv npencTaBuTenbHble BbIOOPKK 13
HEeOpPraHV30BaHHOIO MYXCKOMO U XXEHCKOrO HaceneHms B
Bo3pacTe oT 25-64 net 13 6 pervoHos PO (/BaHoBCKas,
Bonoropackas, TiomeHckas obnacti, MNMpumMopckii kpai, Pec-
nybnunka CesepHas Ocetnsa [AnaHus], ropog ToMck), B KO-
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Lp(a) associations were examined according to par-
ticipants’ gender, age, level of education (under se-
condary education, secondary and higher education),
urban or rural settlement type, smoking status.

The study received the approval of the Ethics Com-
mittees of National Medical Research Center for Pre-
ventive Medicine, National Medical Research Center
of Cardiology, Almazov National Medical Research Cen-
tre and the local Ethics Committees of the study sites.
All participants have signed an informed consent. The
overall response rate to the survey was about 80%.
The detailed ESSE-RF study protocol was published
[11].

The questionnaire for the participants was based
on the adapted international methodologies and com-
prised the information on their socio-demographic
characteristics, behavioral habits, medical history, eco-
nomic living conditions, etc.

The standard instrumental methods of examination
were used for measurement of blood pressure (BP),
height, weight, waist circumference (WC). The body
mass index (BMI) was calculated according to the for-
mula: BMI=weight (kg)/(height [m])2. Obesity was
registered in persons with the BMI >30 kg/m?, the
abdominal obesity — with the waist circumference
2102 cm in men and >88 cm in women. BP was
measured on the right hand in sitting position with the
automatic tonometer OMRON M3 Expert (Japan).

In all sites the blood samples were taken from the
ulnar veins of the patients on an empty stomach, after
12 hours of fasting. The blood serum was obtained by
low-speed centrifugation at 900 g for 20 minutes ata
temperature of +4°C. The samples of biological material
were frozen and stored at temperatures not exceeding
-20°C until they were sent to the federal medical centre
for analysis. Biomaterials were transported by specia-
lized services. The lipid panel analysis, including the
levels of total cholesterol, triglycerides (TG), LDL-C and
high-density lipoprotein cholesterol (HDL-C), Lp(a),
apoB/apoAl, was performed by Abbott Architect
c8000 autoanalyzer with “Abbott Diagnostic” diag-
nostic kits (USA). Standardization and quality control
of the analysis was carried out in accordance with the
requirements of the Federal System of the External Eva-
luation of the Quality of Clinical Laboratory Analysis
(FSVOK; http:/ /www.fsvok.ru).

Statistical data analysis was performed using the
Statistical Analysis System (SAS), version 6.12. The mean
values, standard deviation (M=£8), quintiles and ranking
were calculated. Analytical statistics were used — the
method of logistic regression, including the multivariable
logistic regression analysis adjusted to gender, age,
place of residence, region, education level. The statistically
significant p value was determined as p<0.05.

TOPbIX BbINOMHEHO onpeaeneHne yposHs Jin(a) B CbiBo-
poTKe KpoBW. B aHanu3 Bkounnm 10332 yenosek (3732
MY>KUIMH 11 6600 XeHLLUMH). B 13ydaemon Bbibopke Obinn
NOCTPOEHbI KpUBble pacnpeaeneHus Jin(a), accoumaumn
JIn(a) n3y4annce B 3aBUCMMOCTM OT Mosa, BO3pacTa, ypPOBHS
0bpa3oBaHs, KOTOPbIV OLIEHWBAMM MO KAaTErOPUSIM: HIXE
CpefHero, cpefHee U1 Bbile CPefHEro; B 3aBUCUMOCTU OT
MecTa NPOXMBAHNS — rOPOL, W Cenbckas MeCTHOCTb, CTa-
Tyca KypeHus.

NccnepnoBaHue Obino ofobpeHo STUYeckMU KOMUTe-
Tamm  HMWLU 1M, HMWL, kapawonorun, OMUL
M. B.A. AflMa3oBa U1 LIEHTPOB-coucrnonHuTenen. Bce 0b-
CrlefoBaHHble noanmncany 4oOpoBosIbHOE MHOPMUPOBAH-
HOe cornacue Ha y4actue B HeM. OTKIMK Ha 0bcefoBaHMe
B Llenom cocTaBus okono 80%. MoapobHbIn NpoToKon Uc-
cnepoBaHuma DCCE-P® onucaH paHee [11].

Onpoc NpoBoAMCS NO aHKeTe, pa3paboTaHHOM Ha oc-
HOBe afaNTUPOBAHHbIX MeXAYHAaPOLHbIX METOAMK U CO-
hepxaLier MHPOopMaLMIO O COLLMaNbHO-AeMOrpadu4eckmx
XapaKTepuCTMKax, NOBEAEHHYECKMX MPUBbLIYKAX, aHAMHeCTU-
4eCKMX AaHHbIX, SKOHOMUYECKMX YCIOBUAX XXN3HU U T.4.

HCTpyMeHTanbHble nccneqoBaHus (apTepuransHoe fas-
nexue [Al], pocT, BEC, OKPYXKHOCTb Tanuu [OT]) npoBoau-
NUCb MO CTaHOAPTHBIM MeTOAMKaM. VIHOeKC Macchl Tena
(MIMT) paccumTbiBancs no popmyne: MMT=sec (kr)/(poct
[M])2. 33 oXkMpeHme NpUHMManM 3HadeHns MT>30 kr/m?,
3a abAOMMHaNbHOE OXMPEHME — OKPY>KHOCTb Tanunmn > 102
CM A9 MY>XXHUH 1 288 cM ans XeHWwWH. ALl n3mepsnu Ha
MpaBoW pyKe CVAA C MOMOLLbIO aBTOMATUHeCKOro TOHOMETpPa
OMRON M3 Expert (dnoHus).

Bo Bcex LleHTpax ocyLecTBAANM B3ATNE KPOBW U3 JTOK-
TEBOW BeHbl HaToLak nocsie 12 4 ronofaHuns. CbIBOPOTKY
KPOBM MOMyYanu nyTeM HU3KOCKOPOCTHOMO LIeHTpUdYrn-
poBaHus npu 900g B TedeHre 20 MUH Npy TeMnepaType
+4°C. Obpa3Libl BUONOrM4eckoro Mateprana 3aMopaxyBanm
N XpaHWUNM Npy Temnepatype He Bobiwe -20°C 0o MOMeHTa
oTnpaBkn B MefepanbHbii LEHTP, KYPUPYIOLWMIA PErVIOH,
LN MPOBEAEHMS aHaNM30B. TpaHCMopTMPOBKY OromMaTe-
pYanoB OCyLWEeCTBASANN CreumanvM3npoBaHHble Cyk0Obl. Mo-
KasaTenu NMnMAHOro cnekTpa, Bko4asa ypoBHu OXC, Tpu-
rnuepuaos (Tr), XC JTHM n XC nMnonpoTenaos BbICOKON
nnotHocti (J1BM), JIn(a), apoB/apoAl onpenensnu Ha aB-
ToaHanm3atope Abbott Architect c8000 ¢ ncnonb3oBaHMEM
OMarHoCTU4ecknx HabopoB dupmbl «Abbott Diagnostic»
(CLLUA). CraHOapTM3aumMio 1 KOHTPOSb KavecTBa aHanmsa
NPOBOAMM B COOTBETCTBUM C TpeboBaHMaMm DefepansHom
CUCTEMbI BHELLHEN OLEHKM KayecTBa KIIMHMYecKnx nabo-
paTopHbix nccnegoBarHnii (OCBOK; http: / /www.fsvok.ru).

CTaTUCTUYECKNIA aHaNM3 AaHHbIX Obln BbIMOMHEH C MO-
MOLLbIO CUCTEMbI CTaTUCTUHECKOTO aHanm3a v U3BneveHns
nHdopmaunmm — SAS (Statistical Analysis System, Bepcus
6.12). [NpoBOAMCS pacHeT CPeHNX 3HAYeHUI 1 CTaHAAPT-
HOro OTKNOHeHUa (M=), KBUHTUNEN N PAHIOBbIX CTaTW-
CTUK. MIcnonb30oBanvcb MeTOAbI aHANMUTUHECKOM CTAaTUCTUKIA:
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Results

Among the 10332 people included in the study,
men accounted for 36% and mainly they were the ur-
ban residents (79%). The average age of men and
women (43.59+0.02 and 43.62+0.01 years, respec-
tively) was not statistically different. Tab. 1 presents
the main characteristics of the Lp(a) distribution in the
Russian population, both in male and female. The dis-
tribution of Lp(a) in the total cohort was right-skewed,
with the median 11.1 mg/dl (interquartile range [IQR]
from 3.9 to 20.2 mg/dl) and the mean value of Lp(a)
22.4 mg/dl (standard deviation 21.3 mg/dl). There
was no statistically significant gender difference in the
distributions, but the slight predominance of Lp(a) in
women was registered.

Primorsky Krai and Tomsk showed the lowest mean
level of Lp(a) — 20.4 mg/dl. The highest Lp(a) mean
values were in Tyumen and Ossetia — 25.8 mg/dl and

MeTo[, NOTUCTUYECKON Perpeccun, B TOM HMCHe, MHOXe-
CTBEHHOW, KOTOpPbIe BKIIOHaNM KOPPEKLMIO Ha MoJ1, BO3PacT,
MEeCTO XXWUTEeNbCTBa, PErVIOH, 00pa3oBaHMe. YpoBeHb CTaTu-
CTMYECKOW 3HaYMMOCTV onpefenancs npu p<0,05.

PesynbTaThl

13 10332 BKJIIOYEHHbIX B UCCNefoBaHMe MY>XYMHbI CO-
CTaBUIM 36%), B OCHOBHOM, 3TO Dbl rOpoACKMe XUTENN
(79%). CpeoHun BO3PACT MYXHYMH U KeHLWWH
(43,59+0,02 1 43,62+0,01 neT, COOTBETCTBEHHO) CTaTUC-
TUYECKM He pa3nudancs. B 1abn. 1 npencraBneHbl OCHOBHbIE
XapakTepucTukK pacnpenenexua Jin(a) B nonynaumm poc-
CUNCKNX MY>KYMH 1 KeHLLMH. Pacnpenenerve Jin(a) B 06-
Len KoropTe ObINO CKOLWEHO BMPaBo, NMpW 3Ha4eHWUN Me-
avanbl 11,1 Mr/an (MexkBapTUnbHbIN AnanasoH, IQR ot
3,900 20,2 Mr/on), Toraa Kak cpefiH1in ypoBEHb COCTaBUN
22,4 mr/on (craHfapTHoe oTknoHeHwe [SD] 21,3 mr/an).
CyLLecTBEHHbIX reHAEPHbIX P34 MEXY pacnpeaene-

Table 1. Lp(a) characteristics in the population of the ESSE-RF study regions
Tabnuua 1. XapakTtepuctuka Jin(a) B nonynsummn permoHos SCCE-PO

Region / Pernox n M SD

Percentiles / MpoLieHTnnmn
P5 P10 P25 P50 P75 P90 P95

Men, mg/dl / MyxXu4uHbl, Mr /an

Vladivostok / BnapvocTok 855 1967 2462 1.5 2.0 4.1 10.8 19.4 59.5 90.0
Vologda / Bonorza 753 20.86 25.86 14 2.0 3.8 103 22.5 69.5 89.8
Ivanovo / /1BaHOBO 677  20.63 25.78 1.7 2.3 43 8.9 23.7 69.1 87.4
Tomsk / Tomck 639  20.69 29.37 1.4 1.9 3.4 7.6 22.1 64.5 88.5
Tyumen / TiomeHb 433 2248 25.6 2.5 3.0 55 11.2 21.7 69.5 87.3
Vladikavkaz / Bnaaukaskas 375 2234 2431 2.3 3.2 5.6 12.1 28.4 63.0 91.0
TOTAL: / BCETO: 3732 20.85 26.03 1.6 2.2 4.2 9.8 22.95 66.1 90.0
Women, mg/dl / XeHLmHbI, Mr/an

Vladivostok / Bnapveocrok 1226 20.87 24.32 14.35 1.8 2.6 4.9 1435 22.1 60.6 90

Vologda / Bonorza 851 2134 2511 1.6 22 4.1 12.6 24.7 61.9 90

Ivanovo / MBaHoBO 1178 2257 26.69 2.2 29 4.9 10 27.9 73.9 90

Tomsk / Tomck 914 20.18 30.23 1.8 2.2 3.9 8 18.8 64.3 89.2
Tyumen / TioMeHb 1033 27.13 28.14 2.1 3.5 6.5 14.2 36.5 81.3 90

Vladikavkaz / Bnanvikaska3 1398  26.07 27.25 2.6 3.6 7.2 13.5 33.6 81.9 90

TOTAL: / BCETO: 6600 23.22 21.07 2 2.8 5.1 1.7 28.1 72.95 90

Both sexes, mg/dl / 06a nona, mr/an

Vladivostok / Bnagusoctok 2081 2038 24.44 12.9 1.6 23 4.5 12.9 213 60.2 90

Vologda / Bonorza 1604 21.12 25.46 11.45 14 2.2 4 11.45 23.6 06.3 90

Ivanovo / /1BaHOBO 855  21.86 26.37 2 2.6 4.7 9.5 27 71.2 90

Tomsk / Tomck 553 2039  29.87 1.6 2.1 37 7.9 20.3 64.3 89.2

2.6 3.4 6.1 13.1 34.1 78.2 90

1

1
Tyumen / TiomeHb 1466 25.76 27.49
Vladikavkaz / Bnaaukaskas 1773 25.28 26.69

25 35 6.8 133 324 76.1 90

TOTAL: / BCETC: 10332 2237 26.72

1.9 2.5 4.8 11.1 26.8 70.6 90

Lp(a) - lipoprotein(a)
JIn(a) - nunonporena(a)
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25.3 mg/dl, respectively. It should be noted, however,
that the high level of Lp(a) in these regions is largely
due to its higher values in the female cohort. At the
same time, the median ranged from 7.8 mg/dl in
Tomsk to 13.3 mg/dl in Ossetia; in men it was the
lowest in Tomsk and the highest in Ossetia; in women
the lowest median was registered in Tomsk and the
highest in Primorsky Krai.

Associations with the RF were studied in the Lp(a)
distribution quintiles. A gradual increase of the lipid
levels (total cholesterol, LDL-C, apoB/apoAl) in the
Lp(a) quintiles was observed both in men and women.
There were no statistically significant correlations be-
tween hemodynamic parameters (systolic BP [SBP], di-
astolic BP [DBP], heart rate), metabolic parameters
(BMI, WC, glucose), and nonspecific inflammation
(hs-CRP) (Tab. 2).

In order to identify the influence of the confound-
ing factors, the correction was done depending on
gender, age, education, place of residence and re-
gion, as well as marital status. Tab. 3 presents the
analysis of these associations. Lp(a) levels had sig-
nificant positive correlation with the LDL-C,
apoB/apoAl and total cholesterol, notable is the gra-
dient growth of the odds ratios. The positive associ-

Table 2. The mean values of risk factors in Lp(a) quintiles

HUAMW He BbIFBIEHO, OTMeYaeTCs He3Ha4yuUTeNlbHOe npe-
obnapaHue nokasatenew J1M(a) y XeHLLMH.

B Mprmopbe 1 ToMcke BbIBMEHbI CaMble HU3KMe cpef-
Hue ypoBHu JlIn(a) — 20,4 mr/an, a B TioMmeHn B OceTn —
camble BbiCOKWe, 25,8 mr/on v 25,3 Mmr/gn, cooreeT-
cTBeHHO. CriedyeT 3aMeTUTb, YTO BbICOKMI ypoBeHb JIn(a)
B 3TWX PervioHax B OorbLLien CTerneHn obycnoBneH ero bonee
BbICOKMMM 3HaYEHNAMM B XKEHCKOW KOropTe, B TO XXe BPems
MefMaHa konebanack ot 7,8 mr/an 8 Tomcke fo 13,3 mr/on
B OceTum, B TOM HUCIIE Y MY>XKHUH — HaVMeHbLUas B TOMcke,
Hambonbluas — B OceTumn, a y XeHLmH — B Tomcke 1 Mpu-
MOpbe, COOTBETCTBEHHO.

Accoumaumm ¢ gpyrumm akTopamm pucka U3y4anmcb
B KBUHTUNSAX pacnpenenenuvs Jin(a). OTmedeHo nocnepo-
BaTeNlbHOE YBENMYEHMEe YPOBHEN NUMMOHbIX NoKasaTeneu
(OXC, XC JHT1, apoB/apoAl) B kBUHTMUASAX JIN(a) 1y My>-
YUH, 1 Y XeHLWKMH. CTaTUCTMYeCKM 3HaYMMOM 3aBUCMOCTM
Mexay nokasaTtensMu remogmHaMmki (cuctonmyeckoe Al
[CAL], onactronnyeckoe AL [OALL], yacToTe cepaeyHbIX Co-
KpateHnin [4CC]), MeTabonudeckmm napametpamm (MMT,
OT, rnioko3a) 1 Hecneumduyecknm BocnaneHnem (B4CPB)
BbIiBNIEHO He Obino (Tabn. 2).

C uenblo BbISBNEHNS BAMSAHMUA BMeLLMBatOWMXCA dhak-
TOPOB UM KOHdayHIAEepoB, Obia NpoBefeHa KoppeKkLms
Mo nosy, BO3pacty, 06pa3oBaHMIO, MeCTY XNTeNbCTBa U pe-

Tabnuua 2. CpegHue xapakTepuUcTUkn pakTopoB pucka B KBUHTUASX JTn(a)

Q1<4(0) 4<Q2<8 (1) 8<Q3<15(2) 15<Q4<35 (3) Q5235 (4)
Total cholesterol, mmol/I / OXC, Mmons/n 5.28%1.2 537%1.13 5.53%1.15 5.67+1.2 58412
LDL-C, mmol/I / XCJIHM, Mmonb/n 3.2141 3.33£0.99 3.51£1.01 3.67£1.07 3.78+1.06
HDL-C, mmol/I / XCIBII, Mmons/n 1.39+0.35 1414134 1.42+0.33 1.4140.33 1.42+0.32
TG, mmol/I / TF, Mmonb/n 1.53+1.4 1.44+1.02 1.42+0.94 1.44+0.89 1.46+0.88
apoAl, g/ / apoAl,r/n 1.22£0.67 1.31£0.6 1.31£0.59 1.27£0.67 1.29£0.62
apoB, g/! / apoB, r/n 0.69£0.4 0.77£0.37 0.79£0.38 0.77£0.42 0.83+0.42
hs-CRP, mg/! / B4CPb, Mr/n 2.09£4.74 2.5245.57 2.59£4.72 3.0445.73 2.845.64
SBP, mm Hg / CALL MM pr.cT. 133.8+19.86 133.68+8.97 134.86+0.08 135.29+0.46 134.95+9.66
DBP, mm Hg / AL, mm pr.ct 82.19£11.64 82.26%£10.92 82.46%11.19 823441132 82.43£10.97
Heart rate, bpm / YCC, ya/MuH 73.66%10.99 73.4+10.64 73.85+10.99 74.01£10.69 73.25£10.54
BMI, kg/m? / AMT, kr/m? 2.76%0.59 2.84£0.6 2.84+0.58 2.87%0.59 2.85+0.59
WC,cm / OT, cM 87.59£15.06 88.21414.99 88.39£14.94 89.1£114.83 87.85413.76
Glucose, mmol/I / Tnioko3a, MMonb/n 2.09+4.74 2.5245.57 2.59+4.72 3.04+5.73 2.845.64

The data is represented as M£SD

Q1 - reference quintile: odds ratio = 1

[laHHble npeqcTasneHbl 8 Bude M£SD

Q1 - pedepeHCHbIN KBUHTb: OTHOLLIEHIE LWaHC0B=1

TC - total cholesterol, LDL-C - low-density lipoprotein cholesterol, HDL-C - high-density lipoprotein cholesterol, TG - triglycerides, apoAl - apolipoprotein Al, apoB - apolipoprotein B,
hs-CRP - high-sensitivity C-reactive protein, BMI - body mass index, WC - waist circumference, BP - blood pressure, HR - heart rate, Lp(a) - lipoprotein(a)

OXC - 0buuwit xonecrepuH, XCJHT - xonectepuH nunonpotefoB Hiakoit nnotHocTi, XC JBM - xonecrepuH nMnonpoTeiioB BbICOKOM NioTHOCTH, TT = Tpurmvuepuabl, apoAl - anobenok Al,
apoB - anobenok B, B4CP — Bbicoko4yBCTBHTENbHbIV C-peakTiBHbI benok, UMT - uHaekc Maccsl Tena, OT - OkpyXHOCTb Tanun, AL - apTepuanbHoe Aasnerie, 4CC — YacTora cepaesHbIX COKpaLLEHI
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Table 3. Analysis of associations of risk factors in quintiles of Lp(a) adjusted for gender, age, and region

(ESSE-RF data)

Tabnuua 3. AHanus accoumaL i hakTopoB prcka B KBUHTUAAX JIN(a) ¢ nonpaBKow Ha Mo, BO3pacT U pernoH

(naHHble DCCE-P®D)

Indicators / Mokasarenu Q2 Q3 Q4 Q5

OR (95%CI),p / OLL (95%AM), p
Total cholesterol, mmol /I / OXC, mMonb/n 08(0 95-1 23) 0.25 31(1.14-1.45), 0.0001 1.60(1.40-1.84), 0.0001 95(1.67-2.21), 0.0001
LDL-C, mmol/I / XC-JIHM, mmons/n 25(1.10-1.43),0.0008 1. 60(1 40-1.83), 0.0001 1.90(1.66-2.18), 0.0001 41(2.06-2.73), 0.0001
HDL-C, mmol/I / XC-JBM, MMonb/n 0. 82(0 70-0. 96) 0.0148 81(0.69-0. 95) 0.0083 0.778(0.66-0.91),0.0018 0. 72(0 61-0.84) 0.0001
TG, mmol/I / TF, Mmonb/n 0.88(0.76-1.01),0.0776 0. 78(0 68-0.90), 0.0007 0.78(0.67-0.90), 0.0006 0. 80(0 69-0. 92) 0.0023
apoB/apoAl / apoB/apoAl 099(0 79-1.25),0.9644 11(0.88-1.38), 03954 1.33(1.10-1.67), 0.0123 56(1.26-1.93), 0.0001
hs-CRP, mg/I / B4CPE, Mr/n 13(0.96-1.33), 0.1297 15(0.98-1. 35) 0.0889 1.29(1.11-1. 50) 0.0015 20(1.0 1) 0.0211
Smoking, % / Kypetve, % 094(0 80-1.10), 0.4466 0. 92(0 78-1.08),0.3258 0.93(0.81-1.11),0.5156 086(0 73-1 1) 0.0678
BMI, kg/m? / WIMT, kr/m? 12(0.98-1.29),0 0.97(0.84-1.11),0.6381 1.05(0 92-1.21),0.4623 0.88(0.77-1.17),0.0859
WC, cm / OT, em 00(0.87-1.15),0.9633 0. 94(0 82-1.08),0.3909 1.04(0.91-1.20), 0.5449 0.86(0.75-0.99), 0.0365
BP 140/90, mmHg / ALl 140/90, Mm pr. cT 0. 86(0 75-0.99), 0.0333 91(0.79-1.05), 0.2008 0.86(0.75-0.99), 0.0372 0.83(0.72-0.95), 0.0075
HR, bpm / YCC, ya/MuH 0.85(0.73-0.99), 0.0363 0. 93(0 80-1.08),0.3677 0.82(0.71-0.95), 0.0098 0.82(0.71-0.96), 0.0125
Glucose, mmol/I / Mioko3a, MMonb/7 0.98(0.64-1.14),0.8027  0.83(0.71-0.97),0.0192 0.75(0.64-0.88), 0.0004 0.84(0.72-0.98), 0.0305

Q1 - reference quintile: Odds ratio = 1

TC - total cholesterol, LDL-C - low-density lipoprotein cholesterol, HDL-C - high-density lipoprotein cholesterol, TG - triglycerides, apoAl - apolipoprotein Al, apoB - apolipoprotein B, hs-CRP - high-sensi-
tivity C-reactive protein, BMI = body mass index, WC - waist circumference, BP - blood pressure, HR - heart rate, OR - odds ratio, CI - confidence interval, Lp(a) - lipoprotein(a)

1 - pedepeHcHbIf KBuHTUb: OLL=1

OXC - obuuyit xonectepuH, XC JTHT -~ XorecrepitH nvnonporennoB H3Koii nniotHoct, XC JIBM - XonecrepuH IMMonpoTea08 BbICOKOV nioTHOCTH, TT - TpumLepabl, apoAl - anobenok Al, apoB -
anobenok B, B4CPb — BbicokoUyBCTBHTENbHbIM C-peakTiBHbiI benok, MT - nHaekc Maccol Tena, OT - oKpyXHOCTb Tanu, AL - aprepuanbHoe asnerne, YCC - yacTora cepaesHbix cokpatleniit, OLL -

OTHOLLIEHYE LIaHCOB, [V — 0BEPHTENbHbI HTEPBaN

ations with hs-CRP were revealed in the 4th and 5th
quintiles. BMI, WC, and smoking status were not sig-
nificantly associated with Lp(a). Negative associa-
tions were found between Lp(a) and HDL-C, glucose
and TG. Weak negative associations were identified
with increased BP and heart rate.

Discussion

The present study revealed the strongly right-
skewed distribution of Lp(a) level in the Russian po-
pulation included in the ESSE-RF project. The median
was about two times lower than the mean value of
Lp(a) (11.1 [IQR 4.8-26.8] mg/dl and 22.4+26.2
mg/dl, respectively). The only gender specific associ-
ation was the gradient growth of distribution in
women. It should be noted that this form of distribution
is not unique. The majority of researchers reported the
same phenomenon. In particular, the results of Bio-
marCare meta-analysis comprising the data from the
European studies (7 cohorts from 5 countries) indi-
cated that the median of Lp(a) was 8.7 [IQR 3.9-19.1]
mg/dl, while the mean level was 15.8+18 mg/dl (SD).
Moreover, the researchers found an increase of the
median of Lp(a) from north to south from 4.6 to 10.9
mg/dl. Thus, both the median and the mean of Lp(a)

MMOHY, a Takxke ceMerHoMY MonoxeHuo. B 1abn. 3 npen-
CTaBMEeH aHanu3 3Tnx accoumaumit. Jin(a) 6bin cratncTndec-
KW 3HA4IMO MONOXUTENbHO cBA3aH ¢ XC JTHI, apoB/apoAl
n OXC, npuyemM OTHOLLEHMe LLIaHCOB YBEeNMYMBaNOCh rpa-
OMEeHTHO. B 4 1 5 KBUHTMAAX BbIIBNEHbI NONOXMUTENbHbIE
accoumaumm ¢ B4CPB. 3Haummblx accoumaumm Jin(a) c UMT,
OT 1 cTaTycoM KypeHus obHapy»eHo He Obino. OTpuua-
TenbHble accolmaumMm Obinm NPOAEMOHCTPUPOBAHbI MeXy
JIn(a) n XC NBM, rnioko3on 1 T Cnabo BblpaxeHHble OT-
pyLaTeNbHble accoumaLmm ObIv BbISBMEHbl C MOBbILLEH-
HbiM AL 1 YCC.

OOcyxaeHue

HacrosiLee nccnenoBaHve NoKasasno, YTo pacnpenene-
Hve JIn(a) B poccuiicKom MonynaumMm, BKIKOYEHHOW B
SCCE-PD, cnnbHO CKOWEHO BMPaBO TaknMm 0Opa3om, HTo
Me[MaHa pacnpefeneHns NoyTn B ABa pa3a MeHblue, YeMm
cpenHssa (11,1;1QR 4,8-26,8 Mr/onuv 22,4+£26,2 mr/on,
COOTBETCTBEHHO). [eHAEPHbIX OTNYUIA, KPOME paBHOMEpP-
HOrO yBeNMYeHMs NokasaTener pacnpeaenenms y KeHLWMH,
obHapyxeHo He Obino. CrefyeT OTMETUTb, YTO NofobHoe
pacnpeaeneHe He ABNAETCS YHUKaNbHbIM, OOMbLUMHCTBO
nccnepoBatener 06 3Tom coobuanut. B YactHoCTW, pesyrb-
TaTbl MeTa-aHanu3a BiomareCare ykasanu, 4To MefuaHa
JIn(a) B8 EBponenckmx nccnegosaHuax (7 Koropt ns 5 crpaH)
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in the Russian population in general is higher than in
Europe [12].

In our study, Lp(a) positively correlated to the
lipoproteins values (total cholesterol, LDL-C and
apoB/apoAl). Positive associations of Lp(a) with total
cholesterol, LDL-C, as well as with apoB/apoAl, have
been noted by other researchers [12]. The level of Lp(a)
associated negatively with HDL-C, and positively with
hs-CRP level.

Negative associations were detected with glucose
and TG levels. No significant associations of Lp(a) with
smoking status, BMI, and WC were found. The similar
data was obtained by another Russian clinical study,
including patients with CAD. No associations of Lp(a)
with age, family history of CAD, arterial hypertension,
fibrinogen and hs-CRP levels, smoking status and obe-
sity (BMI) were identified, but a relationship of high
Lp(a) values with LDL-C was shown [8,9].

The negative relationship between TG and Lp(a),
resented in our study, was also detected earlier. The
Consensus Statement of the European Atherosclerosis
Society, published in 2010 and devoted to Lp(a) as a
risk factor for CVD, testified that most researchers found
the positive association of Lp(a) level with total cho-
lesterol, non-high-density lipoprotein cholesterol (non-
HDL-C), apoB100; and negative one — with TG. Similar
to the results of our study, the level of Lp(a) in blood in
women was 12% higher than in men (95%Cl
8-16%); and in patients with diabetes mellitus (DM)
the Lp(a) was 11% lower when compared to indivi-
duals without diabetes [13].

However, the studies show a significant heterogene-
ity of associations between Lp(a) and RF. Thus, the re-
sults of the above mentioned BiomarCare consortium
study, obtained from 52131 participants from Central,
Northern and Western Europe, revealed that total cho-
lesterol and age were positively related to Lp(a) levels;
while male gender, DM and BMI — negatively. All as-
sociations were rather weak. Hypertension and smok-
ing status did not correlate with Lp(a) levels [12]. In
our study, blood glucose concentration, as a surrogate
marker for diabetes mellitus, was also negatively as-
sociated with Lp(a), but no correlations with smoking
status and BMI were found. Another prospective study,
EPIC-Norfolk, also revealed no associations between
Lp(a) and BMI and smoking, but detected significant
positive relation to hs-CRP level, which is completely
consistent with our data. At the same time, the
EPIC-Norfolk study obtained the weakly positive rela-
tionships with SBP, but not with DBP [14], while in our
study, a weak negative relationship between elevated
BP and Lp(a) was noted.

The limitations of this study include its instantaneous
nature.

cocrasuna 8,7 [IQR 3,9-19,1] mr/aon, Torga Kak cpefHum
ypoBeHb Obin 15,8+18 mr/an (SD). bonee Toro, nccneno-
BaTenv oOHapy>Xunnn yeenuyeHve Meguansl Jin(a) c cesepa
Hator — ot 4,6 fo 10,9 mr/an. Taknum obpasom, 1 MefmaHa,
N CpeaHnii ypoBeHb J1n(a) B pOCCUMICKON NONYAALMA B Lie-
nom BbiLe, 4yem B EBpone [12].

B npencraBneHHOM HaMu UCCefoBaHNM Obina ycTaHoOB-
NeHa nonoxmTenbHas ca3b JIn(a) c nokasatensmMm cnekTpa
nunonpotenpos (OXC, XC-JTHIM v apoB /apoAl). Monoxun-
TenbHble accoumaumm JNn(a) ¢ OXC n XC JTHIM, a Takxke ¢
apoB/apoAl oTMmeyatoT 1 gpyrue nccnegosatenu [12]. Ypo-
BeHb JIn(a) accoummposanca ¢ XC JIBIM oTpuuatensHo, a ¢
B4CPB — nonoxwmtensHo.

OTpuuaTenbHble accoumaumm Obinmu obHapyXeHbl C
ypoBHeEM rnoko3bl U TI 3HaumMbix accoumaumin Jin(a) co
cTaTycoM KypeHus, sBenudmHon MMT 1 OT BbISBNEHO He
ObIN0. CxoXMe AaHHble ObINv NPOAEMOHCTPUPOBAHbI B 1PY-
FOM POCCUMCKOM KITMHUYECKOM UCCef0BaHMM, BKIIOYaB-
weM 6onbHbix MBC. Accoumaumi Jin(a) ¢ Bo3pactom, ce-
MeMHbIM aHaMHe3oM VIBEC, apTepranbHOW rmnepTeHsmen,
ypoBHeM hrbprHoreHa 1 BHCPB, KypeHueM 1 oXXmpeHnem
(MMT) BbISiIBNEHO He BbINo, HO Oblna Noka3aHa CBA3b Bbl-
cokoro yposHsa Jin(a) ¢ XC JIHM [8,9].

OTpuuatensHan ceasb Mexay TI v Jin(a), nonyyeHHas
B HalWeM NCCIIeloBaHNN, Takxke oOHapy>KeHa He BrepBble.
B KoHceHcyce EBponenckoro ObuiectBa Atepockieposa,
BbinyLieHHoM B 2010 1. n noceseHHoM J1n(a) kak dhakTopy
pucka CC3 yka3bIBAeTCH, HTO B OONbLUMHCTBE paboT nmeeTcs
nonoxuTensHas ¢BA3b yposHa Jin(a) ¢ OXC, XC-He BT,
apoB100 v otpuruatenbHas — ¢ TI. Tak Xe, Kak B HaLLeM 1c-
CNefloBaHNM y XXeHWMH ypoBeHb JIn(a) B KpoBM Ha 12%
Obin BbiLLe, YeM Y MyXX4MH (95% 11 8-16%), 1y BOMbHbIX
C caxapHbim arabetom (CL1) Ha 11% HMXKe NO CPaBHEHMIO
c nnuamum 6e3 CO [13].

BmecTe ¢ TeM nccnefoBaHNs OEMOHCTPUPYIOT 3HAYM-
Te/NbHYIO reTepOreHHOCTb accoumaumn mexay Jin(a) n OP
Tak, pe3ynbraTtel YNOMAHYTOrO Bbille 1ccefoBaHus Bio-
mareCare, nony4yeHHble y 52131 yyacTHuka 13 LleHTpanb-
Homn, CeBepHoOW 1 3anagHou EBponbl, nokazanu, 4to OXCu
BO3PaCT CBS3aHbl MOMOXMTENBHO C ypoBHeM JIn(a), Toraa
Kak My>KCKOW MoJ1, Hanudume caxapHoro avabeta n UMT —
oTpuruaTenbHo. Bce accoumaumm 6611 LOBOMBHO CrabbiMu.
[MNepPTOHNS U CTaTyC KypeHUs He KOpPenmMpoBann C ypoB-
HamMK JIn(a) [12]. B HaweM MccneaoBaHnm KOHLEHTpaLmMa
MIOKO3bl KaK CypporaTHbIM Mapkep caxapHoro aunabeta
TakKe oTpULaTenbHO accolmmpoBanack ¢ Jin(a), Ho acco-
Lmaunmn ¢ kypeHmem 1 MMT obHapykeHo He Obino. Takxke
B MpocnekTMBHOM nccnepoBaHun EPIC-Norfolk He Obinn
HaWAEeHbl CBA3U MeXyY Nin(a) n UMT, n KypeHmnem, Ho 0b-
Hapy>XeHbl JOCTOBEPHbIE MONOXMUTENIbHbIE accoumaLmm C
CPB, 4TO MONHOCTBLIO cornacyerca C HaWMMU faHHbIMKW. B
TO Xe BpeMsa B uccnegoBaHum EPIC-Norfolk nonyyeHsl
cnabo nonoxurensHble cBasm ¢ CAL, Ho He ¢ OAL [14],
TOrfa Kak B Hallem MCCIefOBaHWM, HanpoTVB, OTMeYeHa
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Conclusion

The distribution of Lp(a) in the Russian population
is right-skewed, which should be taken into account
when analyzing the results. The data confirm the sta-
tistically significant positive associations between Lp(a)
and LDL-C, apoB/apoAl, total cholesterol, hs-CRP; and
the negative associations with HDL-C, glucose and TG.
The heterogeneity of associations between Lp(a) and
risk factors requires further investigation.
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