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SIMMNAEMMNOAOI VS ITEPBMYHOT O ITNITEPITAPATUPEO3A
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Kadeapa snaokpunoaorum, TaaKMKCKIUIT TOCYAaPCTBEHHBIN MeAVIIMHCKUI yHIBepcuTeT uM. AGyaan nouu Cuno, Aymante, Pecriy6anka Tagxnukucran

CraTbs npeacTaBnaeT coboit 0630p INMAEMMUONOTUYECKUX AaHHbIX N0 NepBUYHOMY runepnapatipeo3sy (MIMT). NIMAT — sHAOKpMHHOE 3aboneBaHue,
BbI3BAaHHOE OMYXO/IbI0 WM TUNEPNIaCTUYECKUMU U3MEHEHWUAMM NapaLLUTOBUAHDIX Kenés (ML), oHo NpMBOAMT K HapyLIEeHWAM KanbLieBo-doc-
$OpHOro romeocTasa v MOKeT BbI3blBaTb AUCPYHKLMIO OPraHOB. Pe3ynbTaTbl IMMAEMUONOTMYECKUX NCCIE[0BAHMI B Pa3INYHbIX CTPaHaX CBUAETENb-
cTBytOT 06 «anuaemmmn» MNIMT B KoHUe XX Beka. B HacToswiee Bpems MNIMT npu3HaH TpeTbel IHAOKPUHHON Npobaemoit B mupe. Ero pacnpocTpaHéH-
HOCTb cocTaBnfeT okono 0,86-1% y auw, fo 50 net u 2% —y an, ctapwe 50 net. UccnepoBanua Takxe Bbiasuan, yto MIMT Yalle BO3HMKAET y auL, B
Bo3pacTe 40-60 sieT ¢ yBeAMYeHUEM BbISBAAEMOCTU Nocne 25 neT, 0COBEHHO Y XKEHLLMH Noc/ie HacTynaeHus MmeHonaysbl. B 063ope noauépkusaetca
BaxkHOCTb MIMIT, NpesCcTaBNAOLWEro CepbE3HYI0 MEAMKO-COLMaNbHYO NPobaemy. PerynspHblii CKOUHUHT U BHEAPEHWE COBPEMEHHbBIX METOZLO0B AU-
arHOCTUKM UrpatoT KAKOYEBYIO PO/Ib B CBOEBPEMEHHOM BbifBAEHWUU U ynpasaeHuu MITIT, yTo umeeT 6o/bluoe 3HAYEHWE ANA YAYULWEHUA KayecTBa
YKWU3HU NaLWEHTOB M NPeAOTBPALLEHUA TAXKENbIX OCTOKHEHMA.

Mpun cocTaBneHmMmn nutepatypHoro ob3opa BbiAn MCNoNb30BaHbI caeaytolwme 6asbl gaHHbIX: PubMed, Embase, Medline, ScienceDirect, Cochrane
Library, eLibrary, CyberLeninka. Mouck anTepaTypbl NPOBOAMACA MO K/KOYEBLIM CIOBAM: «3MUAEMUOIOMMA NEPBUYHOTO rMMepnapaTMpeosan», «pac-
NPOCTPAHEHHOCTbY, «3a60/1€BaEMOCTb», KHOPMOKANbLIMEMUYECKUI TMNepnapaTMpeosy», «napaliMToBUaHanA Xenesay, «napaTropmoH». B xoae no-
CKa bbl10 NepBoHaYanbHO BbifBneHO 6onee 1070 HayuHbIX paboT, U3 KOTOpbIX BblN0 0TO6PaHO 48 UccneaoBaHW. 3TN UCCNEL0BaHUA OXBaTbiBalOT
3MUAEMMONOTMYECKIME AacTeKTbl (BCTPEYaemMoCTb U pacnpocTpaHéHHocts) MIMT, npoBeséHHble B pasnnyHbix cTpaHax. OT6op nposoauncs 6e3 yuéTta
KOHKPETHOTO BPeMEHHOTo nepuoga U 0b6beéma HabNtoAeHWI B KaxA0M UccnefoBaHuK. B npouecce otbopa ocoboe BHUMaHWe yaensanock uccneso-
BaHMAM, OCYLLECTBAIEHHbIM C MCMNO/Ib30BaHMEM aBTOMATUYECKMX aHa/IM3aTOPOB KabLMA B KPOBU, YTOObI OLEHUTb BAUAHUE PETYAAPHOTO CKPUHUHIA
Ha 3¢ deKTMBHOCTL BbifBneHua MITIT. Takxke B aHaAW3 Bbln BKAKOYEHbI paboTbl, NpeACTaBaAoLWME Kak MobanbHble, TakK U PervoHabHble AaHHbIE.
McKNtoueHbl UcceoBaHuMA, He COOTBETCTBYHIOLLME YCTAaHOBAEHHbBIM KpUTepUAM 0TOopa.

KntoueBble cn10Ba: 3r1udemuosnozus nepsuvyHo20 2unepnapamupeosd, pacnpocmpaHéHHocms, 3a601esaeMocms, HOPMOKaAbYuemuyeckull aunepna-
pamupeos, NapamaopmMoH, NapawumMosuUOHas xesnesda.
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This paper reviews epidemiological data on primary hyperparathyroidism (PHPT). PHPT is an endocrine disease caused by a tumor or hyperplastic
changes in the parathyroid glands (PTG); it leads to disturbances in calcium-phosphorus homeostasis and can cause organ dysfunction. The results
of epidemiological studies in various countries indicate an "epidemic" of PHPT at the end of the 20th century. Currently, PHPT ranks as the third
endocrine problem in the world. Its prevalence is about 0.86-1% in people under 50 and 2% in people over 50. It was found that PHPT occurs more
often in people aged 40-60 years, with an increase in the frequency of its detection after 25 years of age, especially in women after menopause. The
review emphasizes the importance of PHPT, which represents a severe medical and social problem. Regular screening and the introduction of modern
diagnostic methods play a vital role in the timely detection and management of PHPT, which is of great importance for improving patients' quality of
life and preventing severe complications.

When compiling the literature review, we used the following databases: PubMed, Embase, Medline, ScienceDirect, Cochrane Library, eLibrary, and

CyberLeninka. The literature search was carried out using the following keywords: "epidemiology of primary hyperparathyroidism", "prevalence",
"incidence", "normocalcemic hyperparathyroidism", "parathyroid gland", and "parathyroid hormone". The search identified more than 1070 scientific
papers, from which 48 studies were selected. These studies cover the epidemiological aspects (incidence and prevalence) of PHPT conducted in various
countries. The selection was done without considering each study's specific period and volume of observations. The selection process focused on
studies using automated blood calcium analyzers to evaluate the impact of regular screening on the effectiveness of detecting PHPT. Works presenting
both global and regional data were also included in the analysis. Studies that did not meet the established selection criteria were excluded.
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BBEAEHUE

MIMT — 370 MeanKo-coumanbHaa npobnema [1], npeacrasnsto-
was cobol 3HAOKPUHHOE 3aboseBaHNe, BbI3BAHHOE OMyXONeBbIMU
WM TUNEPNIaCTUYECKUMU U3MEHEHUAMM OLHOW WU HECKO/bKMX
ML, obycnosneHHoe M3ObITOYHOW CEKpeuvein NapaTMpPeouHoOro
ropmoHa (MTT) Npy NOBbLIWEHHBIX MW BEPXHE-HOPMA/bHbBIX YPOBHAX
Ka/IbLLMA B KPOBM 1 XapaKTepu3yHoLLLeecs HapyLleHem KasibLimii-doc-
dopHoro romeoctasa [2]. MIMT MOXeT BbI3blBaTb Pa3MYHbIE CTene-
HU ANCOYHKLMM BO MHOTUX OpraHax, YTo, B KOHEYHOM WUTOre, MOMKET
CHM3WUTb KAUECTBO XKM3HM NaLMEHTA, MPUBECTU K UHBAMAHOCTU U yBE-
JINYUTL BEPOATHOCTb NPEKAEBPEMEHHON CMepTU. B nocnesHve roabl
Hablo4aeTCA TEHAEHUMA K POCTY PACNpPOCTPaHEHHOCTM 3a601eBaHMIA
3HIOKPUHHOW cucTeMbl, B TOM Yncne u MIMT. CnegyeT OTMETUTb, YTO
Ha AaHHbI momeHT MNIMT 3aHMMaeT TpeTbe MeCTo Mo YacToTe BCTpe-
YAaeMOCTU cpeay 3HAOKPWHHBIX MATONOTMI, ycTynas 3aboneBaHnam
LMTOBUAHOW Kenesbl U caxapHoMy anabety [1, 3]. B obwei nonyns-
LMK pacnpoCTpaHEHHOCTb NATON0MMM, COTNACHO PA3/IMYHbBIM UCTOYHK-
Kam, coctaBnset okono 0,86-1% y anw, fo 50 net n 2% —y nuu, ctaplue
50 neT, a 3a6oneBaemMoCTb MOXKeT focTurath 18,8 cnyyaes Ha 10000
yenosek [2, 4]. MIMT moxeT HabntogaTbea y Atoaei Atoboi Bo3pacT-
HOW KaTeropmu, XoTa KpynHble 3NUAEMUONOrMYECKNe NCCNEA0BaHNS
nokasanu, yto yaue scero MIMT BcTpeyaeTca y Atoaei B BO3pacTe OT
40 no 60 net. MmeloTca AaHHble, YTO BbIABAAEMOCTb CTabUNbHO BO3-
pactaet nocne 25 nety o6ounx nonos [5]. OgHaKo nocae HacTynaeHus
MeHOMay3bl, Y ¥eHLWMH HabntogaeTcs pocT sblasasemoctu MIMT no
CPaBHEHMIO C MYXXYMHAMU. COOTHOLLIEHMNE XKEHLLMH U MYXXUWH B Cpes-
Hem coctasnset 3:1 [6]. Mo gaHHbIM pa3nnyHbIX aBTopoB Ha 2020 rog,
ocHoBHoM npuyunHoi MIMT B 80-90% cnyyaes ABNAETCA COAMTAPHAn
apeHoma ML, B TO BpemA Kak MHOXeCTBEHHble aeHOMbl BCTpeya-
t0TCA pexe n coctaBnAoT 5-10% cnyyaes, YTO COOTBETCTBYET YacToTe
BCTPEYAEMOCTM MMNEePNAasnii AaHHbIX XKeNE3, U Ha HUX TaKKe NpUXo-
antea ot 10 go 15% cnyvaes. Hafo 0TMeTUTb, YTO pak U KapumHoMma
ML BCTpeyatoTca KpaliHe pesiko M COCTaBAAT oT 1% Ao 5% cayda-
eB [7, 8]. OpgHako vmetoTca cBedeHWa 06 akTonum onyxonei MLLK
(15-20% cnyyaes), KOTOpbIe Yalle BCEro pacnonaratoTcs B nepesHem
BEpPXHEeM CPeaoCTeHUM UK TUPEOTUMMYecKoW cBAske (1% cnydyaes),
a TaKXKe MOryT MMEeTb UHYI0 I0KaIM3aLMIo, Hanpymep 3aaHee cpeso-
cTeHue v ayra aoptbl (0,24% cnydaes) [8].

MITT YacTo He MMeeT PaHHUX XapaKTEPHbIX KNMHUYECKUX Npo-
ABIEHMIA, YTO NPUBOAMT K YaCTbIM AMATHOCTUYECKUM OLIMOKAM U A/In-
TENbHOWV TEPANUM Y CMEXKHbIX CMELMANNCTOB, YTO OC/IOKHAET TeYeHNe
W NPOrHo3 AaHHoW natonorku. Xota MIMT 06bl4HO HOCUT cropasmnye-
CKMIN XapaKTep, TaKKe MOryT BCTPeYaTbCA cemeiHble Gopmbl (0K0M0
5% cnyyaes). OcHOBHasA rmnoTesa Bo3HMKHOBeHWsA MIMT cocTouT B
TOM, YTO OH ABNAETCA PE3Yy/bTaTOM FEHETUYECKOWM MyTalLMK, BbI3BAH-
HOW HapyLieHnem paboTbl rEHOB, OTBETCTBEHHbIX 3@ PETYAALMIO NPO-
AyKumm 1 Bbiceoboxaerue MTT [9].

MTI — KNHOYEBOW FOPMOH, PEryanpyoLLmiA KanbLmin-GochopHbIn
obmeH, cuHTesnpyeTca B MK, X0TA cywecTByeT MHEHME O YacTMy-
HOM CMHTE3e ero B runoTanamyce, runoduse u Tumyce. B TeyeHune
ONUTENbHOTO BPEMEHW CcyMTanoch, Yto MTI AelCTBYET TONbKO Kak
perynaTop ypoBHA KanbLyMA B opraHu3ame. Tem He meHee, HeaBHUe
OTKPbITMA NOKa3blBatoT, YTo peuentopbl K MTT (PTH1-R) He orpaHnym-
BAKOTCA KNETKAMU-MULLEHAMM B KOCTAX M NOYKaxX. MonyyYeHHble HOBble
[LaHHble CBUAETENbCTBYIOT O Hannymm peuentopos PTH1-R B sputpo-
uMTax, AMMQOLMUTaX, renaToumTax, KapamoMMoLMTax U FagKoMbl-
LIeYHbIX Knetkax [10].

B cBasu ¢ atum, MIMT MMeeT MHOroobpasHble KAMHUYECKME
NPOABNEHMA, TaK HaA3blBAEMble «K/AMHMYECKME MACKM», KOTOpble
Yalle BCEro CBA3aHbl C YXKe PasBMBLLUMMUCA B pe3ysibTaTe 3abosesa-
HMA OCNOXKHEHUAMM. DTV OCNIOKHEHWUA MOTYT BKtOYATb 60NN B KOCTAX

INTRODUCTION

PHPT is a severe medical and social problem [1]. It is an en-
docrine pathology caused by a tumor or hyperplastic changes in
one or more PTG, producing an excessive amount of parathyroid
hormone (PTH) with elevated or above-normal levels of calcium
in the blood and characterized by a disturbance of calcium-phos-
phorus homeostasis [2]. PHPT can cause varying degrees of dys-
function in many organs, which can ultimately reduce the pa-
tient's quality of life, lead to disability, and increase the likelihood
of premature death. In recent years, there has been a tendency
towards an increase in the prevalence of endocrine diseases, in-
cluding PHPT. Currently, PHPT ranks third in frequency among en-
docrine pathologies, followed by diseases of the thyroid gland and
diabetes mellitus [1, 3]. In the general population, the prevalence
of PHPT, according to various sources, is about 0.86-1% in people
under 50 years of age and 2% in people over 50 years of age, and
the incidence can reach 18.8 cases per 10,000 people [2, 4]. PHPT
can occur in people of any age, although extensive epidemiologi-
cal studies have shown that most often, PHPT develops in people
aged 40 to 60 years. Evidence shows that detection rates steadily
increase after 25 years in both sexes [5]. However, after meno-
pause, the detection rate in women increases compared to men.
The average female-to-male ratio is 3:1 [6]. According to various
authors in 2020, the leading cause of PHPT is solitary adenoma of
the parathyroid gland (80-90% of cases), while multiple adeno-
mas are less common and account for 5-10% of cases, which cor-
responds to the incidence of PTG hyperplasia, and they account
for 10-15% of PHPT cases. It should be noted that PTG cancer and
carcinoma are extremely rare and account for 1% to 5% of cases
of PHPT [7, 8]. However, there is evidence of ectopic tumors of
the PTG (15-20% of cases), are most often located in the superior
mediastinum or thyrothymic ligament (1% of cases) or may have
another location, such as the posterior mediastinum and aortic
arch (0.24% of cases) [8].

PHPT often does not have early typical clinical manifesta-
tions, which leads to frequent diagnostic errors and long-term
inadequate therapy by general practitioners and complicates the
course and prognosis of this pathology. Although PHPT is usually
sporadic, family forms may also occur (about 5% of cases). The
central hypothesis for PHPT development is a genetic mutation
caused by disrupting the genes responsible for regulating PTH
production and release [9].

The PTG synthesize PTH, a key hormone that regulates calci-
um-phosphorus metabolism. However, there is an opinion that it
is partially synthesized in the hypothalamus, pituitary gland, and
thymus. For a long time, it was believed that PTH acted only as a
regulator of calcium levels in the body. However, recent discov-
eries indicate that PTH receptors (PTH1-R) are not confined to
target cells in the bones and kidneys. New data indicate PTH1-R
receptors in erythrocytes, lymphocytes, hepatocytes, cardiomyo-
cytes, and smooth myocytes [10].

In this regard, PHPT has a variety of clinical manifestations,
the so-called “clinical masks,” which are most often associated
with its complications, including bone and joint pain (osteopo-
rosis), urolithiasis, chronic pancreatitis, peptic ulcers, and neuro-
logical disorders such as increased emotionality, cognitive deficit,
and drowsiness [8]. Rare manifestations of PHPT may include
arterial hypertension, hypertrophy of the left ventricle myocardi-
um, arrhythmias, which are directly dependent on the concentra-
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M cycTaBax (0CTeornopos), MOYeKaMeHHY0 60Ne3Hb, XPOHUYECKMIA
MaHKPeaTuT, MenTUYeckMe A3Bbl, @ TaKXKe HEeBPO/MOTUYEecKMe pac-
CTPOWCTBA, TaKMe KaK MOBbIWEHHAA 3MOLMOHANbHOCTb, YXYALLeHne
KOFHUTUBHbIX QYHKLMIA U coHNMBOCTD [8]. Peakumu npossaeHUamu
MIMT moryT BbiTb apTepuanbHaa MMNEPTEH3UA, rMNepTpodUa Muo-
Kapza NeBOTO KEeNYA0UKa, apUTMUK (KOTOPbIE HAMPAMYHO 3aBUCUMbI
OT KOHLEHTpaLmMn nHTakTHoro MTI, nameHeHuUi KanbLmin-dochopHo-
ro 6anaHca M COCTOAHMA CKOPOCTU KayboukoBoi dunbtpaumm (CKO)
MoYeK), HOPMOXPOMHbIE U HOPMOLMTAPHbIE BAaPUAHTbI aHEMUU, Hel-
POKOTHUTMBHbIE PACCTPOMCTBA, @ TaKKe CepbE3Hble HapyLUeHNs yre-
BOZHOTO U }KMpoBoro obmeHa [10].

UCTOPUYECKUE AAHHbIE

B 1880 roay wBeackuit y4éHblit Meap CaHACTPEM nepBbiM 06-
Hapyxun MK B61M3M WMTOBUAHOM Kenesbl y Yenoseka. OH Ha3Ban
3T 06paszoBaHua MUK, Tak Kak cuuTan MX HeLOPasBUTOM TKaHbIO
WMTOBUAHOM Xenesbl [11]. [ecatb net cnycTs, dpaHLy3CcKkuit dpusmno-
nor ke et 06HapyKuA, YTO yAaNEHWe LWUTOBUAHON Kenesbl BMe-
cte ¢ MW nprBOAUT K TETaHUM 3KCMEPUMEHTA/IbHbIX XXUBOTHbIX. B TO
e Bpems, NaumeHTbl, NepeHécne TMPEOUAIKTOMUIO, TaKKe UCMbI-
TbIBa/IN CYAOPOXKHbIN crHApom. B 1905 rogy uccnesosatens Yuibam
[xxopax Makkonnym n3 KaHagpl onpefenvn, 4to TeTaHua nocne -
PEOVA3KTOMMM BbI3bIBAETCA MMMOKabLMEMUEN, KOTOPAs BO3HWUKAET
B pe3ynbrate nospexaeHuna MUK, 310 oTKpbITME NnoaTBEPAMAO, YTO
ML npeactaBnaoT cobot CamoCTOATENbHYIO SHAOKPUHHYIO cucTe-
MYy, Y4aCTBYIOLLYIO B Perynaummn Kanbumii-gocdopHoro obmeHa.

B 1925 rogy 6uoxummk 3 KaHaabl — Oxerimc bepTtpam Konaumn
— ycnewHo sbiaenun MTI. B 1963 rogy amepukaHckue yyéHble Cono-
MOH BepcoH 1 Po3anuH Anoy nsobpeny pagmonsoTonHyH AMarHoCcTu-
Ky ans onpegenenus MTI. Kpome Toro, B 1993 rogy y4éHble BbIABUAN
Hanuumne KaabLMeBbIX PeLLenTOPOB Ha MOBEPXHOCTYH KaeTok ML, uto
NOMOII0 NOHATb, KaK OHU GYHKLIMOHMPYIOT.

B KoHUue XIX Beka ogHUM 13 nepsbix nccnegosanua MIMT nposo-
WA y4éHbIn 13 fepmannm ©puapux JaHnanb GoH PeknnHrxayseH. OH
06HAPYKUA HaNMUMe BbIPAXKEHHOrO OCTEOMNOPOo3a C HeACHbIMU NpU-
ynmHamu. 3abonesaHue BbII0 Ha3BaHO B YeCTb PeKNMHIXay3eHa Kak
dVOPO3HO-KMUCTO3HBIV OCTUT [12]. B Hayane XX Beka Apyroi yuéHbii
u3 ABcTpum AKOG dpareim cMor BbIABUTL Y NaupeHTa ¢ 6onesHbio
PeknuHrxayseHa Hanmume onyxonesoro npouecca 8 MWK, 1 csasan
3TO C KOMMEHCATOPHON rMnepTpodmel Kenesbl B BUAE OTBETHOM pe-
aKLMM Ha 0CTeonopos.

B 1915 roamy npodeccop ®puapux LLnareHrodep BbicKazan
naew o HeobxoaMmocTu yaaneHus onyxonu ML, Tak Kak oH no-
naran, 4To NapaTMpOMa ABMAETCA OCHOBHOW NMPUYMHON paspyLUeHuA
cKeneTa. Tem He MeHee, ero TOYKa 3peHnA He NoAyYnNa NOAAEPHKKN,
TaK e, KaK 1 y pyccKoro y4éHoro ApceHnsa Bacunbesnya Pycakosa. B
1924 roay PycakoB TaKe BbiCTynan 3a yaanexue onyxonu MUK Ha
Cbese NaTo/I0r0aHaTOMOB C Lie/Iblo eveHus GUbpPo3HO-KUCTO3HOTO
octenTa. Tonbko B 1925 roay ascTpuitckuin xmpypr ®enmkc Mangs,
yaanusLnii onyxonb MKLL y naupneHTa ¢ TAXKENON 6onesHbio PeknnH-
rxay3eHa, AOKa3an BaXKHOCTb napatmpeongaktomum npm MNIMT. C tex
nop NapaTMpeonasKTOMMA CTana OCHOBHbIM METOLOM IeYEHUA 3TOTO
3abonesaHus [13].

MepBoHaYabHO PUOPO3HO-KUCTO3HBIV OCTEUT CUUTANCA eLUH-
CTBEHHbIM ABHbIM npu3Hakom MIMT. OgHako B 1934 roay amepuKaH-
CKMI yuéHblii Pynnep OnbpalT BNepsble yKasan Ha To, YTo y BObHbIX
¢ NMMNT HabntoaaoTca PaccTPOIMCTBa CO CTOPOHbI MOYEBbIAENUTENb-
HOW CMCTeMbl, KOTOPble COMPOBOXAAIOTCA pa3BUTMEM HedpOUTH-
asa ambo HedpokanbLmHo3a. Heckonbko no3xe, B 1946 roay, 6bi10
0bHapyKeHO Hanunume ceasu mexay MIMT u obpasosaHMem s3B B
YKeNygouHO-KUIEYHOM TpaKTe. B cepeauHe NpoLIOro Beka Takxke
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tion of intact PTH, changes in calcium-phosphorus homeostasis
and the glomerular filtration rate (GFR) in the kidneys, normocyt-
ic normochromic anemias, neurocognitive disorders, as well as
severe derangements of carbohydrate and lipid metabolism [10].

HISTORICAL DATA

In 1880, Swedish scientist Ivar Sandstrom was the first to
discover PTG near the thyroid gland in humans. He called these
formations PTG, considering them underdeveloped thyroid tissue
[11]. Ten years later, the French physiologist Eugene Gley discov-
ered that the removal of the thyroid gland along with the PTG
leads to tetany in experimental animals. At the same time, pa-
tients who underwent thyroidectomy also experienced seizures.
In 1905, Canadian researcher William George McCollum deter-
mined that tetany after thyroidectomy was caused by hypocal-
cemia, which resulted from damage to the PTG. This discovery
confirmed that the PTG was an independent endocrine gland reg-
ulating calcium-phosphorus metabolism.

In 1925, another Canadian biochemist, James Bertram Col-
lip, successfully extracted PTH. In 1963, American scientists Sol-
omon Berson and Rosalyn Yalow invented a radioisotope diag-
nostic test for PTH. In addition, in 1993, scientists discovered the
presence of calcium receptors on the surface of PTG cells, which
helped to understand how they function.

One of the first studies of PHPT was conducted by the Ger-
man scientist Friedrich Daniel von Recklinghausen at the end of
the 19 century. He discovered the presence of severe osteopo-
rosis with unclear causes. The disease was named after Reckling-
hausen as osteitis fibrosa cystica [12]. At the beginning of the 20t
century, the Austrian scientist Jakob Erdheim managed to identify
the PTG tumor in a patient with Recklinghausen disease and asso-
ciated it with compensatory hypertrophy of the PTG as a reaction
to osteoporosis.

In 1915, Professor Friedrich Schlagenhofer suggested re-
moving PTG tumor since he believed that it destroyed the skele-
ton. However, his point of view and that of the Russian scientist
Arseny Vasilyevich Rusakov did not receive support. In 1924, at
a congress of pathologists, Rusakov advocated the removal of
the PTG tumor for the treatment of osteitis fibrosa cystica; this
idea was also not supported. It was only in 1925 that the Austrian
surgeon Felix Mandl, who removed a PTG tumor from a patient
with severe Recklinghausen disease, proved the importance of
parathyroidectomy in PHPT. Since then, parathyroidectomy has
become the mainstay of treatment for this disease [13].

Initially, osteitis fibrosa cystic was considered the only ap-
parent sign of PHPT. However, in 1934, the American scientist
Fuller Albright was the first to point out that patients with PHPT
suffer disorders of the urinary system, which are accompanied by
the development of nephrolithiasis or nephrocalcinosis. Some-
what later, in 1946, a connection between PHPT and the forma-
tion of ulcers in the gastrointestinal tract was discovered. In the
middle of the last century, mental disorders in patients with PHPT
were also noted. Since the beginning of this century, papers de-
scribing a high risk of developing cardiovascular pathology, type 2
diabetes mellitus, and lipid metabolism disorders in patients with
PHPT started to appear in the literature; however, more in-depth
studies were required to confirm this observation [11-13].

Until the early 50-ies of the 20th century, PHPT was one of
the less common pathologies characterized by pronounced symp-
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OTMEYaIN HaIYME NCUXMYECKMX HapyLeHWUI y 6onbHbIX ¢ MIMT. C Ha-
4ana HblHeLHero BeKa B IMTepaType CTain NPUBOAUTLCA CBEAEHUA O
Ha/IMYMK BbICOKOTO PUCKA Pa3BUTUA KapAMOBACKYIAPHbIX NAaTONOMMIA,
caxapHoro auabeTa |l Tuna u HapyLweHuit aMnuaHoro obmeHa y 60b-
Hbix ¢ MIMT, ogHaKo, ANA NOATBEPKAEHUA AaHHOTO daKTa Heobxoau-
Mo npoBeaeHue bonee rybokux nccnefosaHmin [11-13].

MIMT go Havana 50-x rogos XX BEKA OTHOCWMACA K YNCY MAno
PacnpOCTPaHEHHbIX NATONOMIA, XapaKTepU30Ba/ICA APKO BblPAKEH-
HOW CMMNTOMATUKON C yBEeAWYEHUEM YPOBHA KasibLua B Kposu. Oa-
HaKO C Pa3BMTUEM aBTOMATUUECKMX BUOXMMUYECKUX aHAIM3aTOPOB U
BO3MOXHOCTbIO PEryAapHOro onpeaeneHnsa ypoBHA KaibLWA B CbiBO-
poTKe, NpeactaBneHne 06 snuaemuonorumn NIMT pesko U3SMEHWUI0CH
[7, 13]. Tenepb Ham M3BECTHO, YTO KOJIMYECTBO BbIAB/IEHHbIX C/y4aEB
NIMT 3HaYMTENbHO YBEMYMNOC, M BbIN10 06HapyKeHo Hannyme MIMT
NpW HOPMasIbHOM YPOBHE OOLLEro KanbLyA B KPOBU. ITO MPWBIEK-
N0 60/1bLWION MHTEPEC YYEHBIX K HOPMOKAIbLIMMUYECKOMY BapUaHTY
NrAT (HAFNT), v 8 uTore, B 2008 roay, AaHHbIVM BapUaHT Obla NpU3HaH
HOBbIM K/IMHWUYECKMM BapuaHToM 3abonesaHus Ha lll MexayHapoa-
HOM KOHrpecce no seveHunto acumntomuoro MNIIT.

HAMMT — 3T0 0cO6bIV KAMHWYECKUIA BapuaHT naTtonormm MUK,
npv KOTOPOM HabnozaeTca NoBblWeHHbIV ypoBeHb MTI npu ogHo-
BPEMEHHO HOPMa/IbHOM YPOBHE OBLLEro KasibLus B CbIBOPOTKE KpO-
BU. Ero oTanumntenbHoii YepToi ABAAETCA OTCYTCTBME GAKTOPOB pPUCKa
[ONA Pa3BUTMA BTOPUYHOO MM TPETUYHOTO runepnapaTmMpeosa. [aH-
Hble 0 pacnpocTpaHéHHocTy HITTIT ABAAIOTCA NPOTUBOPEYNBLIMM U3-
3a Pas/IMYHbIX METOA0B UCK/HOYEHNA BTOPUYHOIO rMnepnapaTmpeosa.
CornacHo HekoTopbiM aBTopam, Yyactota HIITIT coctasnaeT ot 0,4 fo
16,7%. OuarHoctuka HNMMT TpebyeT TLWaTeNbHOMO aHanAM3a KAUHW-
YECKUX MPOABNEHUN, Pe3yNbTaTOB BUOXMMUYECKMX UCCNeOBaHWIA, a
TaKXe UCMONb30BaHWA MHCTPYMEHTaNbHbIX METOAOB, TaKMX Kak Y3
nnn cunHturpadma MUK, Jleyenne paHHoro BapuanTa MIMT npea-
CTaBAsAeT onpesenéHHble BbI30Bbl M MOXET BKNIOYaTb MeMKaMeHTO-
3HYIO Tepanuio UaM KOMBUHUPOBAHHOE JIeYeHME C XMPYPrUYecKUM
BMeLlaTenscTBoM. Mccneposanus HMMMT npogonkatotcs, U 6onee
rnyboKoe NOHUMaHWe 3TOM NaToNOrMK NO3BOAWUT PA3BUTb ONTUMAb-
Hble CTpaTernmn ANarHOCTUKM, NeYeHWA U ynpasaeHna JaHHbIM COCTO-
AHnem [14].

YACTOTA BCTPEYAEMOCTU NIrAT NO
AAHHbIM MUPOBbIX UCCNEAOBAHUM

CeBepHasn u lOXHaa AmepuKa

B OAHOM M3 KpymHbIX 3MNUAEMMONOTMYECKUX UCCAEA0BaHUN,
nposeféHHbIx B HOkHOM KanudbopHum 8 nepuog ¢ 1995 no 2010 roa,
6blna M3yyeHa 3aboneBaemocTb M pacnpocTpaHéHHocTb MIMT cpean
pacoBO CMeLIAaHHOro HaceNeHus. B nccnefoBaHMM NpUHANO yyacTue
3,5 MMANMOHA YenoBeK, NpoxmBatoLLmx B CeBepHoi Amepuke. Moka-
3aTenu 3abonesaemoctu 1 pacnpoctpaHéHHocTu MIMT aHann3unposa-
JIUCb B 3aBUCMMOCTY OT MOJIa, Pacbl, BO3PACTHOM KaTeropum no aecs-
TMnetmam u rogam. CornacHo pesynbtataM UCCAef0BaHUIA, YPOBEHb
3abonesaemocty MIMT Konebnetcs ot 34 go 120 Ha 100000 kuteneit
B rof, (B cpeaHem 66) cpeam eHwmH v ot 13 o 36 (B cpeaHem 25)
— cpeay MyumH. C Bo3pacTtom 3aboneBaemocTb yBeanumBanach, U
no/ioBble Pas3/IMuMA CTaHOBUAKCH Bosee BbipaxKeHHbIMU (3abonesae-
MOCTb COCTaBMAa 12 MyXKUMH 1 24 xeHLwmHbl Ha 100000 HaceneHus B
Bo3pacTe g0 50 net; 80 eHWwwH u 36 My4nH Ha 100000 HaceneHuA
B8 Bo3pacte 50-59 neT; a cpeam ntosel B Bo3pactHou rpynne 70-79 net
3TOT NOKasaTtenb coctasun 196 xeHwmH 1 95 myxumH. NIMT vawe
BCTPEYaNCA Cpeau Ntofein HerpouaHoM packl, Mpy 3TOM YPOBEHb 3a-
60/1€BaeMOCTN AoCTUran 92 cpeam UL KeHCKoro nona v 46 cpeam
uw, myKkckoro nona (p<0,0001). Ha BTopoii CTPpOUKe Mo YacToTe pac-
npoctpaHéHHoctn MIMT 6bin AnLa eBponeonaHon packl (ypoBeHb

toms with hypercalciemia. However, with the development of
automatic biochemical analyzers and regular measurements of
serum calcium levels, the epidemiology of PHPT has significantly
changed [7, 13]. Currently, the number of diagnosed PHPT cas-
es has increased dramatically, and PHPT has been found even if
blood calcium levels are normal. The normocalcemic variant of
PHPT (nPHPT) gained significant interest from scientists. As a re-
sult, in 2008, at the Il International Congress on the Treatment
of Asymptomatic PHPT, it was recognized as a new clinical type of
the disease.

nPHPT is a particular clinical variant of PTG pathology, in
which the level of PTH is increased while the level of total calcium
in the serum is within a normal range. Its distinguishing feature
is the absence of risk factors for developing secondary or tertiary
hyperparathyroidism. Data on the prevalence of nPHPT are con-
flicting due to different methods used for excluding secondary
hyperparathyroidism. According to some authors, the prevalence
of nPHPT ranges from 0.4 to 16.7%. Diagnosis of nPHPT requires
a thorough analysis of clinical manifestations, biochemical tests,
and data from instrumental methods such as ultrasound or scin-
tigraphy of the PTG. Treatment of this variant of PHPT is chal-
lenging and may require conservative treatment or drug therapy
combined with surgery. Research on the nPHPT is ongoing, and a
deeper understanding of this pathology will allow the develop-
ment of optimal strategies for its diagnosis, treatment, and man-
agement [14].

PREVALENCE OF PHPT ACCORDING TO WORLD
RESEARCH DATA

North and South America

A large epidemiological study conducted in Southern Cali-
fornia between 1995 and 2010 examined the incidence and prev-
alence of PHPT in mixed races. The study involved 3.5 million
people living in North America. Incidence and prevalence rates
of PHPT were analyzed by sex, race, age category, years, and de-
cades of observation. According to research results, the incidence
rate of PHPT ranges from 34 to 120 per 100,000 population per
year (average 66) among women and from 13 to 36 (average
25) among men. With age, the incidence increases, and sex dif-
ferences become more pronounced (incidence was 12 men and
24 women per 100,000 population under the age of 50 years; 80
women and 36 men per 100,000 population aged 50-59 years;
and 196 women and 95 men in the 70 -79 years of age group).
PHPT was more common among people of the negroid race, with
the incidence rate reaching 92 among women and 46 among
men (p<0.0001). The following PHPT incidence was found in the
groups: Caucasians — 81 women and 29 men per 100,000 popu-
lation; Asian nationalities — 52 and 28 for women and men, re-
spectively; Latin American nationalities — 49 and 17 respectively,
and among representatives of other races, this indicator was 25
and 6, respectively, that is, lower than the indicators among the
Caucasian population (p<0.0001). It should be noted that during
the study period, the incidence of PHPT tripled from 76 to 233
women per 100,000 and from 30 to 85 men per 100,000 popula-
tion, respectively [15, 16].

A significant predominance of PHPT in older black wom-
en demonstrated that the incidence of PHPT is associated with
race. This discovery raises several questions that have not yet

297



Niyazova NFet al Primary hyperparathyroidism

AVICENNA BULLETIN
Vol 26 * No 2 * 2024

3abonesaemoctvt — 81 KeHwWmHa 1 29 my»kumMH Ha 100000 Hacene-
HUA), CPEAM MWL, a3UATCKMX HALWOHabHOCTEN 3TOT NOKasaTesb Co-
CTaBun 52 1 28 ANA KEHLWMH U MyXXUYUH COOTBETCTBEHHO, Cpean unL,
NaTUHOAMEPUKAHCKMX HaLMOHanbHocTen — 49 n 17, cooTBETCTBEHHO,
a cpeau npencTaBuTeNei Apyrvx pac AaHHbIN NOKasaTeNb COCTaBUA
25 1 6, COOTBETCTBEHHO, TO €CTb HWXE, YeM NOKa3aTe/Nn HaceneHnsa
eBponeounaHoit pacsl (p<0,0001). ChegyeT 0TMETUTb, YTO 3a NEPUOA,
nposeaEHHOro nccnenosarma yactota MIMT yrponnack ¢ 76 po 233
MeHLWwwH Ha 100000 1 ¢ 30 po 85 mykunH Ha 100000 HaceneHmna cooT-
BeTcTBEHHO [15, 16].

Yeh MW et al (2013) onucbiBatoT B CBOMX paboTax CyLLeCTBEH-
Hoe npeobnasaHue passBuUTUA OONE3HWM M €€ PacnpPOCTPaHEHHOCTM
Y NOMWAbIX YEPHOKOXKMX KEHLLMH U [AIOT 3aK/HOUEHWE O 3HAUMMOM
pacoBoi NpuHagnexHocTy BcTpedaemocTy MIMIT. 3To OTKpbITUE NOA-
HUMaEeT pAA, BONPOCOB, KOTOPbIE 10 CUX MOP He Bblnv 13ydeHbl U AB-
NAKOTCA aKTya/IbHbIMM B MMPOBOWA HayKe, B MePBYIO oYepesb: novemy
Ke MMEeHHO adpoamepuKaHLpl UCMbITbIBAOT bosiee HebnaronpuaAT-
Hble nocneactauna ot MIMT, yem npeacTasuTeny Apyrux pac? Mo mHe-
HUIO HEKOTOPbIX YYEHbIX, PU3nonorua adppoameprKaHLEB YHUKAbHA
Tem, YTO xapakTtepusyetca 6onee BbicokuM ypoBHem MTI npu bonee
HM3KOM MOKasaTesne ypoBHA BUTaMuHa D B KpOBWM, HO, OAHAKO CO CHU-
YKEHHbIM PUCKOM OCTEOMOPOTUYECKUX MEPEesIOMOB MO CPAaBHEHMUIO C
MLAMKU ApYyrux pac. 3T OTAMuYUTENbHblE 0COBEHHOCTU romeocTasa
Ka/ibLWA B faHHOW PacoBOM rpynne Bbl3Baav BONPOChI OTHOCUTENBHO
TOro, NOAXOAMUT W YCTaHOBNEHHbIN HOPMA/bHbBIN AMANa3oH BUTaMK-
Ha D onA YepHOKOXMX, HO OTBETbI Ha 3T BONPOCHI A0 CMX NOP OCTa-
tOTCA HE peLLéHHbIMM [17].

B HacToAlLee BpemA ycoBepLUEHCTBOBaHME MeANLMHCKON Tex-
HONOMUW CMNBHO MOBAMANO Ha 3MUAEMUONOTUYECKME KPUTEPUM Bbl-
asnenua MIMT 3a nocnegHune 50 net. U3BectHo, uto go 1974 ropa
naumeHTbl ¢ Bonblueli BEPOATHOCTbIO BbIABAANNCH C BblpaKeHHOW
KAMHMYecKon cumntomatmkoi MIMT, HO ¢ HOBOBBEAEHWEM aBTOMa-
TU3MPOBAHHbIX BMOXMMUYECKMX aHA/NN3aTOPOB Oblan BbIABAEHbI U
6eccumnTomHble caydan MIMT. Mo HeKOTOpbIM AaHHbIM, BbiSBAsE-
mocTtb MIMT cHm3unace B cepeanHe 1980-x rogos Mo HEU3BECTHLIM
nNpUYMHaM, OAHAKO BHOBb OTMEYasnoch yBennyeHue yactotbl B 1998
rofly B NpOLLecce CKPUHMHIA Ha OCTEONOPO3 U BHEAPEHWNE HOBbIX J1e-
KapCTBEHHbIX NPenapaToB 4/1a ero neyexus [16, 18].

AHanM3 Apyrux AaHHbIX MOKas3asa, YTO PacnpoCTPaHEHHOCTb
MIAT coctasuna 233 cyyan (KeHLWMHbI) 1 85 (MyKumHbI) Ha 100000
HaceneHwus. Takxke Habato4AETCA NOBbILIEHHAA NOABEPKEHHOCTb /UL,
¢ 6onee NUrMeHTUPOBAHHOMN KOXKeK, 0CODEHHO Y KEHLLMH B BO3pacTe
70-79 net [17]. OAHU “CCNEAOBATENN CYMTAIOT, YTO TMNEpKabLme-
Muyeckan popma MIMT BcTpeyaeTea Yalle cpeam HaceneHus KOxHowm
AMepu1KM N0 CPaBHEHMIO C INLLAMU, NMPOXKMBatOLLMMU ceBepHee [19].
OgfHaKo 60AbLUMX 3NMAEMUONOTUYECKUX UCCEA0BAHUIA B STOM peru-
OHe He MPOBOAMANOCH, W, KaK U NpeablayLume aBTopbl, Tak U Apyrue
CUMTAIOT, YTO MMEeeT MECTO yBennyeHne 6eccMMNTOMHOrO TeyeHus
MINT y 3ToM NONYyAALMK, TaK KaK HaYann ONpesensaTb ANA CKPUHWMHIA
MIMT He ToNbKO YPOBHU KanbLma Kposu, Ho 1 MTT [19, 20].

Takum obpa3om, pesynbTaTbl IMMAEMUONOTMYECKMX UCCNe0Ba-
HWI, NpoBeAEHHbIX B FOHOM KanndopHum 1 apyrux pernoHax Cesep-
HoW 1 HOHOV AMEpUMKM, NOKa3anu pasnnumna B pacnpoCcTPaHEHHOCTH
MIAT cpeay pasHbiX pac, Nofa U BO3pPacTHbIX rpynn. YrybnéHHoe
“3y4eHwe 3Toro 3ab60neBaHNs BAUAET Ha MOHUMaHMe ero MacluTabos
1 NO3BONAET BbIABUTL €BA3MN mexay MIMT v apyrumu daktopamm, Ta-
KMMM KaK pacoBas NPUHAANEXKHOCTb U ypoBeHb BUTamMuHa D. OpHa-
KO, HEKOTOpble BOMPOCbI O MeXaHU3Max U MPUYMHAX 3TUX PaA3TNYMUiA
oCTatoTCA HepewwéHHbIMU. CoBpeMEHHbIE MeANLMHCKUE TEXHOMOMMHU
M YCOBEPLUEHCTBOBAHUE METOAOB AMArHOCTMKM CMOCOBCTBYIOT /yu-
wemy BbisaeneHuto MIMT ¥ NOHUMaHUIO ero 3ANUAEMMUONOTUYECKOW
XapaKTePUCTUKM 3a NOCAefHNE AeCATUNETHA.
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been answered and remain relevant. It still needs to be explained
why particularly African Americans develop more complications
of PHPT than representatives of other races. According to some
scientists, the physiology of African Americans is unique, as it is
characterized by higher levels of PTH with lower levels of vitamin
D in the blood on one side and a reduced risk of osteoporotic
fractures compared to other races on the other side. The distinc-
tive features of calcium homeostasis in this race question about
the established reference range of vitamin D in blacks, but the
answer is still to be found [17].

Improved medical technology has dramatically influenced
the epidemiological criteria for identifying PHPT over the past 50
years. It is known that before 1974, patients were more likely to
be diagnosed with severe clinical forms of PHPT. Still, the inno-
vative automated biochemical analyzers allowed the detection of
asymptomatic cases of PHPT. According to some reports, the inci-
dence of PHPT decreased in the mid-1980s for unknown reasons
but then increased again in 1998 due to the spread of screening
for osteoporosis and the introduction of new drugs for its treat-
ment [16, 18].

Other data analysis showed that the prevalence of PHPT
was 233 cases per 100,000 population in women and 85 —in men.
There is also an increased prevalence in individuals with more
pigmented skin, especially in women aged 70-79 years [17]. Some
researchers believe that the hypercalcemic form of PHPT is more
common among the population of South America compared to
people residing in the north [19]. However, extensive epidemio-
logical studies have not been conducted in this region, and both
quoted papers conclude that there is an increase in asymptom-
atic PHPT in this population since not only blood calcium level is
tested, but PTH level for PHPT screening is now standard [19, 20].

Epidemiological studies conducted in Southern California
and other regions of America have shown differences in the prev-
alence of PHPT among different races, sexes, and age groups. An
in-depth study of this disease improves understanding of its range
and reveals links between PHPT and other factors, such as race
and vitamin D level. However, some questions about the mech-
anisms and causes of these differences remain unresolved. Mod-
ern medical technologies and the upgrade of diagnostic methods
have contributed to the broader detection of PHPT and clarifica-
tion of its epidemiological characteristics over the past decades.

Western Europe

In 1993 and 2010, extensive epidemiological studies were
conducted in Denmark, where it was found that the incidence
of PHPT correlates with the age and gender of patients. Data
from 1993 indicate that the prevalence of PHPT was 0.4%-1%
among adult patients, primarily among females over 60 years of
age, with a prevalence rate of up to 3%. The incidence rate per
year was 25-30 cases per 100,000 people, while among females
over 60, it was 200 per 100,000 [21]. At the same time, the re-
sults of subsequent studies indicated a significant increase in the
incidence of PHPT at different times, reaching a level of 16 per
100,000 population by the end of the study. A higher incidence
rate was noted among females over the age of 50 years, exceed-
ing the level among males of the same age by five times [22].

The increased incidence of PHPT in the general population
may be partly due to more active diagnostic screening of blood
calcium levels. This approach is particularly relevant among
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3anapHas Espona

B pa3sHble roabl (1993 1 2010) B8 JaHWM NPOBOAMAUCH KPYMHbIE
3NUAEMUONOrMYECKUE UCCNe0BAHNMSA, B KOTOPbIX Obl10 06HAPYKEHO,
yTo 3a6onesaemocTb MIMIT KoppennpyeT ¢ BO3PACTOM U NOSOM MaLy-
eHToB. [laHHble 33 1993 rof cBMAETENLCTBYIOT O TOM, YTO PacnpocTpa-
HéHHocTb MIMT coctaenana 0,4%-1% cpenyn B3pOCAbIX BO/bHbIX, B
NepByto oYepesib CPesin INL, JKeHCKOTo Nona B Bo3pacTe 6onee 60 net
C YPOBHEM PACMPOCTPAHEHHOCTU A0 3%. YpoBeHb 3ab0/1eBaemMoCT B
rog, coctasnan 25-30 cnyvaes Ha 100000 yenosek, npu aTom cpean
2L, XKEHCKOro nona B Bo3pacte 6onee 60 neT faHHbIA NOKasaTesb
coctasnan 200 Ha 100000 yenosek [21]. B To e Bpems pe3y/ibTaThl
nocneaytoLwmx UccneaoBaHnin CBMAETENbCTBOBAAN O CYLLECTBEHHOM
pocTe ypoBHa 3abonesaemoctu MIMT B pasnnyHble Nepuoabl npose-
[leHVA nccnefoBaHUiA, COCTaBNAA K OKOHYAHUIO UCCNIeA0BaHUA YPOB-
HA 16 Ha 100000 HaceneHus. bonee BbICOKMIA ypoBeHb 3aboneBaemo-
CTV 6bl1 OTMEYEH Cpeau JIMLL KEHCKOTo Noaa B Bo3pacTe cBbiwe 50
JIeT, NpeBbILLIas TAKOBOM YPOBEHb CPEAM /WL, MYMKCKOTO Nosa aHao-
TMYHOro Bo3pacTa B 5 pas [22].

HekoTopble aBTOpbI NONaratoT, YTo HabAoAaEMOe yBENYEHNE
3abonesaemocty MIMT B 06LWei NONyAALUMU MOXKET BbITb YaCTUYHO
06ycnosneHo 6onee aKTUBHbBIM AMArHOCTUYECKMM CKPUHUHIOM YPOB-
HA KanbLys B KPOBWU. ITOT NOAXOL OCOOEHHO aKTyaneH cpeay nauu-
€HTOB C OXUPEHMWEM, rfe BbICOKas 4YacToTa 06CNefoBaHUI MOKET
cnocobcTBoBaTb Honee paHHeMy BblsBaeHuto MIMT. Takum obpasom,
yCUNeHWe [AMAarHOCTUYECKON BHUMATENIbHOCTU K MeTabonnyeckum
M3MEHEHMUAM Y UL, C U36bITOYHBIM BECOM MOXKET UrpaTh KNOUeByHO
pOb B pOCTe AMArHOCTUPOBAHHbIX cayyaes MIMT [22].

CornacHo Hay4HbIM paboTtam, NpoBeAéHHbIM B MicnaHum cpeam
nauueHToB ¢ 3abonesaHnamm NIMT (n=12903, 2003-2017 rr.), »eH-
LWMHbI cocTaBuamn 74,7%, B TO BpemaA Kak rocnutannsauma no nosoay
napaTMpeonasKTomun Habaoganack y 90,23% nauueHTtoB. Yactota
HeyTOYHEHHOrO rvnepnapaTpeosa NocTeneHHo pocaa U cocTaBuaa
20 40,3 (KeHwwHbI) 1 13,7 (My»kumnHbl) Ha 100000 Hacenexus [23].

MHTepecHble GpaKTbl 0 yactoTe BbiaBasemocTu MIMT BbiaBAEHbI B
xoae nposeféHHbIX B LLBeuun B nepmog, ¢ 1976 no 2002 roabl KpynHo-
MacLTabHbIX UccneaoBaHnit no anuaemuonorun NIMT [24], a Takke
MPOCMNEKTUBHO NpoBeaEHHbIX B LLIoTIaHAUM nccneoBaHWi B TedeHUe
10 neT cpeam B3pocaoro HaceneHus (B Bospacte cabiwwe 20 net) [25].
CornacHo pesynbTaTam 1ccnefoBaHuiA, NpoBeaéHHbIX B LLBeuuu, ya-
cToTa BcTpeyaemoctu MIMT cpesm B3pOC/bIX KUTeei CTpaHbl COCTaB-
nana B cpegHem 1%, a cpeam AnL, XKeHCKoro nona B Bospacte 55-75
NeT (To ecTb B MEHOMay3abHOM BO3pacTe) STOT NOKa3aTeslb COCTaBU
2,1% [24].

Mo faHHbIM MCcCNea0BaHMiA, NpoBeaéHHbIX B LLoTaaHauK, B Teye-
Hue 10-neTHero uccnegyemoro nepuoza 6bi10 BbisieneHo 2709 HoBbIX
cny4yaeB 3ab60neBaemMoCTV AaHHOM natonornel, u3 Hux 1918 cayva-
€B Cpeay XKeHCKoro HaceneHus (71%) n 791 cayyait cpeam my»KcKkoro
HaceneHua (29%) B Bo3pacte cabliwwe 40 neT. HamBbICLWIMIA YPOBEHD 3a-
6oneBaemocTn Bbln OTMeueH cpeay auL, B Bospacte ot 60 go 70 ner,
TO ecTb N0 Mepe yBeMYEHWA BO3pacTa MOBbILANCA U PUCK Pa3BUTMA
MIAT. PasHuua no Yactote 3abonesaemoctv MIMT mexay KeHLWMHa-
MU M MyXX4MHaMK Bblna ABYKPATHOM B Bo3pacTHoM rpynne 40-49 net
M [0CTUrana YeTbIPEXKPATHOW PasHMLIbI B BO3PACTHOW rpynne cBbllle
80 neT. YpoBeHb exkeroaHo 3abonesaemoctu MIMT B pasnnyHble rogpl
Konebanack B npeaenax 4,13-11,3 Ha 10000 yenosek [25].

PeTpocneKTVBHbIN aHanM3, NPoBeAEHHbIM B UTanuu, BbiABUA
46275 rocnutannsnpoBaHHbIX 60/1bHbIX MO nosoay anu3ogos MIMT ¢
2006 no 2011 rr. OTmeueHo npeobnagaHue 3ab0n1eBaHUA CPEOM KEH-
LLMH, KOTOpble COCTaBuUAM 69% OT BCEX BbIsIBIEHHbIX MaLMEHTOB [26].
AHanornyHoe mccnefosaHne nposeaeHo B nepuog ¢ 2000 no 2010
roZ B AHIMM U Yanbce, Npu 3Tom Bbino BbiseneHo, yto MIMT BcTpeya-
€TCA B TPM Pa3a YaLle Y KEeHLLMH, YeM Y MYKUMH [27].

obese patients, where a high frequency of screening may lead to
earlier detection of PHPT. Thus, increased diagnostic sensitivity to
metabolic changes in overweight individuals may play a vital role
in the increase in diagnosed PHPT cases [22].

According to studies conducted in Spain among patients
with PHPT (n=12903, 2003-2017), women accounted for 74.7% of
the total number, while 90.23% of patients were hospitalized for
parathyroidectomy. The incidence of unspecified hyperparathy-
roidism gradually increased to 40.3 (women) and 13.7 (men) per
100,000 population [23].

Interesting facts about the incidence of PHPT were revealed
during large-scale studies on the epidemiology of PHPT conduct-
ed in Sweden between 1976 and 2002 [24], as well as prospec-
tive studies conducted in Scotland for ten years among the adult
population (over 20 years of age) [25]. In Sweden, the incidence
of PHPT among adults was around 1%, and among females aged
55-75 years (i.e., menopausal age), it comprised 2.1% [24].

During the 10-year study period in Scotland, 2,709 new cas-
es of this pathology were identified, of which 1,918 cases were
among the female population (71%) and 791 cases among the
males (29%) over 40 years. The highest incidence rate was ob-
served among people aged 60 to 70, demonstrating that the risk
of developing PHPT increases with age. The difference in the in-
cidence of PHPT between women and men was twofold in the
age group of 40-49 years and reached four times in the age group
over 80 years. The annual incidence rate of PHPT in different
years ranged from 4.13 to 11.3 per 10,000 people [25].

A retrospective analysis in Italy identified 46,275 patients
hospitalized for episodes of PHPT from 2006 to 2011. The disease
was predominant among women, who accounted for 69% of all
diagnosed cases [26]. A similar study was conducted between
2000 and 2010 in England and Wales, and it found that PHPT was
three times more common in women than in men [27].

Thus, according to the results of epidemiological studies
over different years, the prevalence of PHPT in Western Europe
correlates with the age and gender of patients. The incidence of
PHPT increases with age, being especially high in women over 60.
However, the limited data available do not allow definitive con-
clusions to be drawn about the current situation regarding the
prevalence of PHPT in this region.

Eastern Europe

Currently, there are only a few publications focused on the
incidence and prevalence of PHPT among the population of East-
ern European countries. However, incidence and prevalence data
are available from official national statistics of some Eastern Euro-
pean countries. These data can serve as a starting point for analy-
sis and comparison with other regions, although they do not deny
the need for full-fledged epidemiological studies in this area.

For example, Czech Republic statistics on the incidence of
PHPT show 24 cases per 100,000 population per year, which is
more common in women [28]. The prevalence of PHPT in Serbia
was initially estimated at 0.3% of the general population, but
after in-depth studies, it was found to be 1.89% [29]. In a study
conducted in Poland among 451 patients with low bone mass
(Z-score below -2.0 SD), 11.5% were diagnosed with PHPT [30].
In Romania, among 2,662 people undergoing ultrasound exam-
ination of the thyroid gland, 32 patients were diagnosed with
PTG incidentaloma, among which functional adenoma was found
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Takrm 06pa3om, COrNacHO pesy/bTaTam 3MUAEMUONOTUYECKUX
MCCNefoBaHUM B pasHble rogpbl 6biN0 YCTAaHOBEHO, YTO PacnpocTpa-
HéHHocTb MIMT B 3anasHoi EBpone Koppenmpyer ¢ BO3pacToM U Mno-
Nom naumeHTos. Boiasnaemoctsb [MIMIT yBennumBanacb ¢ BO3pacTtom,
0COBEHHO Y KeHLLMH cTaplue 60 NeT, YTO CBUAETENILCTBYET O BbICOKOW
yactote Bbianaaemoctu MIMT cpean xeHwmH. OfHaKO OrpaHUYeH-
Hble AaHHble UCCAe0BaHNM, NPOBEAEHHbIX B 3anasHol EBpone, He
NO3BONAET CAENATb OKOHYATE/IbHbIE BbIBOAbI O CEFOAHALLHEN CUTYa-
LMK KacaTenbHO pacnpocTtpaHéHHoctv MNIMT B STom pervoHe.

BoctouHasa Espona

B HacTosLLee Bpems B Hay4HOM IMTepaType OTCYTCTBYHOT CreLu-
ann3npoBaHHble Ny6AMKALMK, LLeIMKOM NOCBALLEHHBIE U3YYEHUIO 3a-
60n1eBaeMocTu 1 pacnpoctpaHéHHocTy MIMT cpeamn Hacenenms cTpaH
BoctouHoit EBponbl. Tem He MeHee, AOCTYMHbI faHHble 0 3abonesae-
MOCTM ¥ PacnpocTPaHEHHOCTU U3 0PULIMANbHON HaLMOHANbHOM CTa-
TUCTUKM HEKOTOPbIX BOCTOYHOEBPOMENCKMX rOCyAapcTB. T AaHHble
MOTYT CAY}KUTb OTNPABHOM TOYKON AN aHaIM3a M CPAaBHEHWA C ApYTu-
MU PerMoHamu, XOTA U He 3aMEHAOT NMOHOLEHHbIX 3MMAEMUONOTY-
YECKWX UCCe0BaHUI B laHHOW 06nacTy.

Hanpumep, ctatuctika Yewwckol Pecnybnukm no 3abonesaemo-
ctv MIMT nokasbiBaeT 24 Ha 100000 HaceneHus B rog, Npu4ém 3abone-
BaHME Yallie BCTPEYAETCA Y *KeHLWMH [28]. PacnpocTpaHéHHocTb MIMT
B Cepbum M3HauanbHO oLieHMBanack B 0,3% OT 0bLLei nonynauum, Ho
nocne NpoBefEHHbIX YrNy6EHHbIX MCCNeA0BaHMI OKa3anoch, YTO 3Ta
umdpa 6bina pasHa 1,89% [29]. Uccneposanue, nposeaéHHoe B Monb-
we cpeam 451 NaumeHTOB, UMEIOLLMX HU3KYIO KOCTHYIO Maccy (Z-score
Huxe -2,0 SD), y 11,5% 6bin anardoctuposaH MIMIT [30]. B PymblHWK
BO BPeMmA NpoBeseHUA YNbTPa3ByKOBOTO UCCNE0BAHMA LUMUTOBUAHOM
enesbl y 2662 NauMeHTOB CIy4alHO OBHAPYKUAWM MHLMAEHTAIOMbI
MW y 32 naumeHTOB, cpeamn KOTOpbIX GYHKLMOHaNbHaA ageHoMa
MW 6bina gmarHoctMpoBaHa y 12 maumenTtoB [31]. B wuccneposa-
HUKM BEHTEPCKMX YUYEHbIX, NpoBeaEHHbIX Toke J et al, 6bin0 BbIABNEHO,
yto cpean 141 naumenta ¢ MTI-3aBUCMMON rUNEpKanbLMemmen y
123 (87,2%) Habnogancs cnopagudeckui MIMT. B 1o e Bpems, y 15
(10,6%) 6bin BbiIfBNEH cemenHbli MIMIT, Npuyém Hambonbluee Konu-
4yecTBO C/iyyaes npuxogunocb Ha MEN-1 cuHapom. Y Tpéx naumeHToB
(2,2%) obHapyeHa MHakTMBaLMa myTaumm B CaSR [32]. C apyroit cto-
POHbI, cepbcKume yuéHble B CBOEM PETPOCTIEKTUBHOM UCCAEA0BAHUM W3-
yunnm 522 naupeHTa u obHapyKuam scero 7 cnyyaes MIMT y anu, B Bo3-
pacte go 19 nert, co cpegHum Bo3pactom 15,7 net, uto nogvépKmBaeTt
peAKoCTb BCTPEYAEMOCTM 3TOM NaTONOTUN CPeay AeTel U NOAPOCTKOB
[33]. CoBMeCTHbI aHanM3 pe3ynsTatoB 060MX UCCAEA0BaHUI NOKa3bl-
Baer, uto MIMT moxeT BCTpeyaTbCA Kak B BUAE CNOPaANYECKMX, TaK U
cemeltHbIx dopm, ¢ npeobiasaHvem B3pocioi nonynauuuy. Peakoctb
BCTPEYaEeMOCTU CPeay MONOAbIX NaLMEHTOB NOAYEPKMBAET BaXKHOCTb
0c060ro BHUMaHWA K IMArHOCTUKE W IeYeHUIO 3TOro 3ab0n1eBaHuA y ae-
Tell ¥ NOAPOCTKOB, YYMTHIBASA €0 MOTEHLMA/IbHYIO CBA3b C PA3/IMYHbIMMU
reHeTUYECKMM cuHapomamu [31, 33].

Kpome TOro, HekoTopble aBTOPbl OTMEYAOT BbIABAAEMOCTb U
paka MNUWX BmecTe ¢ gobpokauectseHHoi popmoit MIMT. Hanpumep,
YelLlCKMe nccnefoBaTeny 0BbHapYKUAK 310KaYECTBEHHYIO STUO/IOMUIO
3abonesanusn y 0,19% nauunerTos ¢ MMIT [34]. AHanoOrMYHble AaHHble
(2,1% naumenTos c MMIT) 661a1 NoNy4YeHbl B JTATBUACKOM SHAOKPUHO-
NIOTMYECKOM Hay4YHOM LeHTpe [35]. 9T1 AaHHble OTpaXKatoT CUTyaLmto
B OTZAE/IbHbIX CTPaHaxX M He [atoT MONHOM KapTUHbI PAacnpPOCTPaHEH-
HocTu MIMT 8 BocTouHoi EBpone. HO OHW MOFYT CNYKWTb OTNPaBHOW
TOYKOW ANA AaNbHENLLNX UCCAea0BaHNUNA.

A3usa, ABctpanua n Appuka

MmeeTcs pas peTpo- U MPOCMEKTUBHBIX UCCNEL0BaHUMI, ACHO
AeMoHCTpupytowmx 3abonesaemoctb MIMT. Tak, Hanpumep, B 1999
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in 12 patients [31]. Toke J et al found that among 141 patients
with PTH-dependent hypercalcemia in Hungary, 123 (87.2%) had
sporadic PHPT. At the same time, familial PHPT was detected in
15 (10.6%) patients, with the most significant number of cases
accounting for MEN-1 syndrome. Three patients (2.2%) had an in-
activating mutation in CaSR [32]. On the other hand, a retrospec-
tive study in Serbia showed that out of 522 patients examined,
only 7 cases of PHPT were found in people under the age of 19
years, with an average age of 15.7 years, which emphasizes the
rarity of this pathology among children and adolescents [33]. A
joint analysis of the results of both studies shows that PHPT can
occur in both sporadic and familial forms, with a predominance
of the adult population. The rarity of its occurrence among young
patients underscores the importance of special attention to diag-
nosing and treating this disease in children and adolescents, giv-
en its potential association with various genetic syndromes [31,
33].

In addition, some authors describe the detection of PTG
cancer in patients with PHPT along with its benign form. For ex-
ample, in Czechia, a malignant etiology of the disease was discov-
ered in 0.19% of patients with PHPT [34]. Similar data (2.1% of
patients with PHPT) were obtained at the Latvian Endocrinology
Research Center [35]. These data reflect the situation in certain
countries and do not provide a complete picture of the preva-
lence of PHPT in Eastern Europe, but they can serve as a starting
point for further research.

Asia, Australia, and Africa

Several retrospective and prospective studies evaluate
the incidence of PHPT. For example, in 1999, the incidence rate
of PHPT in the Saudi Arabian population was 1.3 per 100,000
people, and between 2016 and 2018, the rate became 12.8 per
100,000 people. These studies cover three main regions of the
country and are the largest in the entire Gulf geographic area.
They also indicate an increase in the incidence of PHPT over time,
which is explained by the diagnostic progress. In these studies,
characteristic clinical manifestations were absent, and serum PTH
was not elevated in 16.6% of PHPT cases [36]. By comparison, a
similar increase in the detection of PHPT occurred in India, which
was also characterized by an asymptomatic course of the disease
(from 3% to 13% over 25 years, 1995-2019) [37].

There are epidemiological data on cases of PHPT in Bahrain,
where its incidence has significantly increased to 274 cases per
100,000 population [38].

In Saudi Arabia, there is evidence of regional differences in
the clinical manifestations of PHPT: for example, in the city of Ri-
yadh, the bone form of PHPT is dominating. A previous study in
this region in 2007 showed that the incidence of solitary PTG ade-
nomas was higher, especially in the left inferior parathyroid gland
[36]. Similar data are available from a 7-year study of 147 patients
in Montreal, Canada [39] and a recent study of 156 patients with
PHPT in Germany [40].

It should be noted that there are differences in the clini-
cal presentation of PHPT in some cities of Saudi Arabia, such as
Al-Ahsa and Jeddah. In Jeddah, a relatively low prevalence of
bone manifestations was found among young patients. At the
same time, combined forms of PHPT, including neurological,
psychological, and gastrointestinal symptoms, were detected
more often, accompanied by high levels of PTH and low levels of
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rogy yposeHb 3abonesaemoctu MIMT cpean HaceneHna CaypoBCKoM
Apasuu coctaenan 1,3 Ha 100000 yenosek, a B nepunog c 2016 no 2018
rogpl 3TOT ypoBeHb coctasun 12,8 Ha 100000 yenosek. JaHHble uc-
CnefoBaHMA OXBaTbIBAOT TPV OCHOBHbIX PErMOHA CTPaHbI U ABNAIOTCA
KPYMHehLwunmm no Bcel reorpadpuyeckort 3oHe Mepcuackoro 3anmsa.
OHM TaKKe YKasblBaloT Ha yBenunyeHue 3abonesaemoctu MIMT ¢ Te-
YEHMEM BPEMEHM, YTO OOBACHAETCA AMATHOCTUYECKUM MPOrPeccom.
Oc06EHHOCTbIO 3TUX UCCNElOBAHMI ABNAETCA OTCYTCTBME XapaKTep-
HbIX KIMHWYECKUX MPOABAEHMI, a TaKKe 0bHapyeHwue MIMT 6e3 no-
BblLeHMA ypoBHa MTI B cbiBOPOTKe KpoBM B 16,6% cnyyaes [36]. Ona
cpaBHeHuA, B UHAMM ONUCbIBAeTCA aHANOMMYHBIN POCT BbIABAAEMOCTH
MIMT, KOTOPbIV TaKXKe XapaKTepusyeTca 6ecCUMNTOMHbBIM Te4eHEM
3abonesanua (0T 3% 40 13% B TeueHwue 25 nert, 1995-2019 rr.) [37].

Mmetotca anmgemunonornyeckne aaHHole o caydasx MIMT 8
BaxpeliHe, rae HabnogaeTca 3HAYUTENbHBIV POCT 3aboneBaemocTv —
274 cnyyas Ha 100000 HaceneHus [38].

B CayznoBckoM ApaBuM MMEHOTCA AaHHblE O CYLLECTBYHOLLMX
PErMoHapHbIX PasIMUUAX KAMHWYECKMX npossaeHui MIMT: Hanpu-
mMep, B ropoge Ip-Pusase npemmyllectBeHHO HabntogaeTcs KOCTHas
¢dopma MIMT. PaHee npoBef&HHOE UCCNELOBaHNE B 3TOM PErnoHe
8 2007 rogy nokasasno, 4To YacToTa BCTPEYAEMOCTU OAMHOYHbIX aje-
Hom MMLLMK 6bina Bbllle, ocobeHHO B neBoi HUKHel MUK [36]. AHa-
NOrMYHble JaHHble umetotca 3a 2010 roa, rae npoBedeHo 7-neTHee
nccnenosaHue Ha 147 naumeHTax B MoHpeane, KaHaga [39], a Takke
HepaBHee uccnegosaHume 3a 2021 rog Ha 156 naumerTax ¢ MNIMT 8 lep-
MaHwum [40].

CneslyeT OTMETUTb HaNUYME PA3NNYUIA B KNMHUYECKOM KapTUHe
MIMT B pasHbix ropogax CayaoBcKoM ApaBuK, TaKUX Kak dnb-Axca u
Owunana. B xuane 6bina BblABAEHA OTHOCUTENIbHO HM3KaA pacnpo-
CTPaHEHHOCTb KOCTHbIX NPOABNEHUIA CPEAU MONOAbIX NALMUEHTOB, B TO
BPEMA KaK KOMBUHMpoBaHHble dopmbl MMIMT, BKAOYatOWME HEBPO-
NOTUYECKMe, NCUXONOTUYECKMNE U KEeNYA0UHO-KULLIEYHbIE CUMMTOMbI,
BbIABNANNCH Yalle, CONPOBOXKAAACH NMPU STOM BbICOKUMM YPOBHAMM
NTI 1 HM3KKUMKM yposHamK 25(OH)D B cbIBOPOTKE KPOBM MO CpaBHe-
HUIO C APYrMMM peroHamu. o pesynsTaTam HacTOALLEro Uccneno-
BaHWA cooTHowweHKe MITIT y KeHWWH 1 My*K4nH coctasumno 3:1. 3to
TaKXKe NOATBEPKAAET NpeablayLine AaHHble, CBUAETENbCTBYIOWME O
nonosom aumopdusme, rae XeHCKUM Non 3a4acTyto asnaeTca dakTo-
pom pucka passutua MIMT. 310 pasnnumne obbACHAETCA BUOXMMMYe-
CKoW aKTMBHOCTbIO MTI, KOTOpPan CTAaHOBATCA eLé bonee 04eBUAHOW
nocae HacTynaeHus meHonaysbl [36].

B TeueHne 2005-2015 rogos 6bl10 NPOBEAEHO 3NWMAEMMUONO-
rMyeckoe uccnepoBaHve B UHAWK, rae n3yvanmcb peTpoCcnekTUBHbIe
[aHHble WMHAMWACKOTO PEerucTpa, OXBaTbIBAOLLETO YeTblpe pasHble
reorpaduyeckme Toukn MHaum. Beero 6b1am nsyyeHsl 464 nauueHTa
(137 myumH 1 327 sKeHWwH) ¢ noateepxaéHHbIM MIMIT, cpesHuit
BO3PaCT KOTOpbIX cocTasun 41+14 net, a COOTHOLUEHUE XKEHLWMH U
My>KUMH 6b110 2,4:1. [laHHOe nccnefoBaHMe XapakTepr3oBanoch 0Co-
BEHHOCTbIO KIMHUYECKMX NPOAB/EHWIA, rae npeobnasanu cnabocts u
yTomnsemocTb (58,7%), 6o B KocTax (56%), no4eyHo-KameHHas 6o-
nesHb (31%), naHkpeatt (12,3%) 1 ényHokameHHas 6onesHb (11%).
CpeaHuve ypoBHUM Kanbuus, MTI 1 HeopraHuyeckoro ¢ocdopa B CbiBO-
pOTKe BblaIM CONOCTaBUMbI C KIMHUYECKOM CUMNTOMATUKON. YyéHble
OTMETMAM NPEUMYLLECTBA CUMHTUrPadum (Tc-99m sestamibi (MIBI)),
KoTopas obnagana nyyiuein YyBCTBUTENbHOCTBIO, YEM Y/IbTPA3BYKOBOE
nccnefoBaHue, ANA YTOMHEHUA NoKanusauumn ageHombl MLLMK. Mpu
3TOM cpeaHAa macca ageHombl MUK morna coctaBnAaTb MUHUMANb-
Hble 3HaueHus. bbin caenaH BbiBoA, YTO DO/BLWIMHCTBO MaLMEHTOB
¢ MMT 8 MHAUK B 0cHOBHOM MMeeT (6onee 50% cayvaes) KOCTHYHO
dopmy MNIMT, a ogHa TPETb — NOYeUHy0 GOopMy AaHHON HO30/10TUM.
MpW CpPaBHUTENBHOM aHanM3e C 3anafHbIMU CTPAaHAMKU UHAUNCKKE
nauneHTbl ¢ MIMT 6bIIM MONOXKE U UMenn Bonee BbIpaKEHHbIE

25(0H)D in blood serum compared to other regions. According to
the results of this study, the ratio of PHPT in women and men was
3:1. This also confirms previous data showing sexual dimorphism,
with female sex often being a risk factor for the development of
PHPT. This may be explained by differences in the biochemical
activity of PTH among sexes, which become even more apparent
after menopause [36].

An epidemiological study was conducted in India from 2005
to 2015, assessing retrospective data from an Indian registry cov-
ering four different geographical areas. A total of 464 patients
(137 men and 327 women) with confirmed PHPT were studied,
with a mean age of 41+14 years and a female-to-male ratio of
2.4:1. This study showed less common clinical manifestations in
PHPT patients, predominated by weakness and fatigue (58.7%),
bone pain (56%), kidney stones (31%), pancreatitis (12.3%) and
cholelithiasis (11%). Mean serum calcium, PTH, and inorganic
phosphorus levels correlated with clinical symptoms. The ad-
vantages of scintigraphy (Tc-99m sestamibi [MIBI]) were stated,
which showed higher sensitivity than ultrasound for localization
of PTG adenoma. It was noted that the average weight of the PTG
adenoma could be minimal. It was concluded that the majority of
patients with PHPT in India (more than 50% of cases) mainly have
the bone form of PHPT, and one-third have the renal form of the
disorder. In a comparative analysis with Western countries, Indi-
an patients with PHPT were younger and had more pronounced
biochemical changes, while adenoma weight varied significantly.
However, given that the observations were mainly conducted in
primary care hospitals (without routine serum calcium screen-
ing), the results do not reflect racial differences in PHPT preva-
lence [41].

In Asia, Africa, and Latin America, where blood calcium
screening and prevalence studies are not routinely performed,
clinical symptoms of PHPT are usually confined to classic bone
and kidney lesions [42]. However, in China, over the past 15
years, PHPT is less likely to present with clinical symptoms and
is more commonly detected as hypercalcemia due to changes in
diagnostic approaches and increased ultrasound screening rates.
Prevalence data for PHPT in China indicate a low disease inci-
dence, although exact figures may vary between studies [43, 44].

Australia has also seen an increase in the number of cases of
PHPT detected, particularly among women, and an increased rate
of parathyroidectomy for PHPT. Mortality in patients with PHPT
was also higher in women than in the general population [45].
Unfortunately, Central Asia has no epidemiological data regarding
PHPT, which is most likely due to the difficulty of screening stud-
ies. However, research in this area continues, and this problem
remains relevant today.

Russian Federation

In Russia, in recent years, there has been an increase in the
number of detected cases of PHPT. Between 1979 and 2000, only
84 cases of PHPT were reported, with an average of less than four
new cases each year. However, from 2000 to 2005, the number
of detected cases increased and reached 29 per year. Since 2006,
there has been a marked increase in diagnosed cases of PHPT,
reaching a peak in 2009 with 126 cases per year. There was a
sharp increase in incidence in 2010, with 30 new cases detected
in the first three months alone, which exceeds the average annual
number of cases reported between 2000 and 2005 [46].
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6MOXMMUYECKME M3MEHEHUA, @ MAcCa afleHOMbl 3HAUUTENBHO Kose-
6anacb. OgHaKo yunTbIBaA TO, YTO HabntodeHWe B OCHOBHOM 6bino
npoBeseHo B 60NbHMLAX NepBOro 3BeHa (6e3 pyTUHHOTO CKPUHMHTA
YPOBHA Ka/bLyA B CbIBOPOTKE), Pe3yNbTaTbl HE OTPaXKaloT PacoBbiX
pasnnumii B Bocnpumumumsoctv K MIMT [41].

Ha Tepputopun Asun, Adpukn 1 JlaTUHCKOW AMEPUKM, B KOTO-
pbIX HE NPOBOAUTCA PYTUHHBIA CKPUHWUHT MO OMpPeAeNeHunto NoKasa-
Tenel COAEpMKaHUA KasbLMA B KPOBU U U3YYEHMIO YPOBHA pacnpo-
CTPAHEHHOCTM, KAUHMYeckne cumntombl MITT 0bbI4HO COXpaHAT
Knaccuueckyto opmy nopakeHus Kocten 1 novek [42]. OgHako B Ku-
Tae 3a nocnegHue 15 net MNITIT cTan pexe NPOABAATLCA KAMHUYECKN-
MU CUMNTOMaMM 1 Yalle obHapyKMBaeTcA B BUAe rmnepKasbLmemmm
6narogapa U3MEeHEHUAM B AMArHOCTUYECKMX MOAXOAAX M paclumpe-
HUIO CKPMHMHTA C UCMONBb30BaHNEM YNTPA3BYKOBOTO UCCNE0BaHMA.
[aHHble o pacnpoctpaHéHHocTy MNIMIT B KnTae yKkas3biBatOT Ha HU3KYLO
yacToTy 3a60N1eBaHwMSA, XOTA TOUHbIE Ldpbl MOTYT Pa3nnyaThCs B pas-
HbIX MccnenoBaHuax [43, 44].

B ABCTpannm TaKKe OTMeYaeTcs yBenYeHme Yicna obHapyKeH-
Hbix cnyyaes MIMT, ocobeHHO cpeay KeHLUWH, TaKKe NoBblleHHasA
YacToTa nNapaTmpeongaktommm no nosogy MNIMT. CMepTHOCTL Y Nauu-
eHToB ¢ MIMT Takxke 6bina Bbille, Yyem B 0bLweit nonynaumm [45]. OT-
HocuTeNbHO LieHTpanbHOM A3uK, aNUAEMMONOTMYECKMX AaHHbIX Kaca-
towmxca MIMT, no celt AeHb, K COXKaNEHUIO, HET, YTO CBA3AHO, CKOpee
BCEr0, CO C/I0MHOCTbIO NMPOBEAEHUA CKPUHUHIOBbIX MCCNEA0BaHUNA.
OfHaKo UccneaoBaHNA B AaHHOW 061acT NPOAOANKAIOTCA, U AaHHasA
npobnema ocTaérca BecbMa akTya/lbHON Ha CErOAHAWHNM AeHb.

Poccuiickasa ¢egepauyusa

CornacHo AaHHbIM Pe3ynbTaToB UCCAEL0BAaHUA COBPEMEHHbBIX
3HAO0KPUHO0TOB 0BHAPYKEHO, 4TO B POccKm 33 nocneaHue rofbl Ha-
6ntogaetcs yBennyeHne yncia obHapyKeHHbIx caydaes MIMT. C 1979
no 2000 rog, 6bin10 3aperncTpupoBaHo scero 84 cayyaa MIMT, yto B
cpefiHeM 03HavaeT MeHee 4 HOBbIX C/lyyasn exerogHo. OgHako, ¢ 2000
no 2005 rogpl KOMYeCcTBO OBHAPYKEHHbIX CY4YAEB HAYaN0 PacTv U
focturno 29 cayyaes B rog. HaumHas ¢ 2006 roga, Habntogaerca 3a-
METHbI/ POCT AMArHOCTUPOBAHHbIX ciydvaes MITIT, LOCTUIHYB NUKa B
2009 roay — 126 cnyyas B rog,. Ctout otmetuTb, 4to B 2010 roay Ha-
6110a1CcA PE3KMIA NPUPOCT, rae TObKO 3a NepBble 3 mecsALa bbl10 06-
HapykeHo 30 HOBbIX C/Iy4aeB, YTO NPEBbILLAET CPeAHEr0L0BOE YNCI0
CNYYaEeB, 3aperncTpupoBaHHbIX B nepunog ¢ 2000 no 2005 rogbi [46].

Mo faHHbIM aHanu3a, npoeeféHHoro bapaHosoi WA v eé Kon-
neramu, soiasnaemocts MNIMT 8 Mockse B 2007 roay coctaswna 6,8
Ha KaXXAbl MUANMOH B3POC/IbIX, YTO 3HAUYUTENBHO HUXKE, YEM MOKa-
3aTeNn, NPeACTaBNEHHbIE B MEXAYHAPOAHbIX ccaenosanuax. B 2007
rogy ypoBeHb pacnpoctpaHénHoctv MNIMT coctasnan 2,42 Ha 100000
B3POC/1I0r0 HaCeNEHNS, YePEe3 roA, AaHHbIM NoKasaTe/b YBEMUNUICA 40
2,8 cnyyasa Ha 100000 yenosek, a B 2009 roay oH coctasnan yxe 3,1
Ha 100000 yenoBek, YTO TaK*Ke 3HAYMTENbHO OT/IMYAETCA OT AaHHbIX,
MONYYEHHbIX B UCCEA0BAHMAX 3a pybeskom. BmecTe ¢ Tem, B uccneso-
BaHWM, NpoBeAEHHOM B balLKOPTOCTaHe, TakXKe PacnpoCTPaHEHHOCTb
MINT He COOTBETCTBYET pPeasbHOW KapTHHe, Tak KaK NoKasaTtesb 3abo-
NeBaemMocTy cocTasua ao 1 ciyyait Ha 100000 Hacenenus [11].

Tem He MeHee, B O4HOM M3 HOBbIX UCC/EL0BaHMI, NPOBEAEH-
HbIX B TIOMEHCKOW 061acTH, pacnpoCcTpaHEHHOCTb cocTaBuna 5,8 cay-
Yyaes Ha 100000 HaceneHus 3a 2019 rog, B 2020 roay — 3,2 cayyas u
8 2021 ropy — 4,0 cnyyas Ha 100000 HaceneHwms. Mo faHHbIM TEKyLLe-
ro UCCNegoBaHMA, MakcMManbHasa 3aboneBaemMocTb Oblna oTMeYeHa
cpeam nuy, ctapwe 60 net, npu atom MIMT yawe onpegenanca y anu,
YKEHCKOro nona, Kotopble coctasuam 94% ot obuero Konnyectsa. Mpu
U3yYeHUW LMTENbHOCTU 3a60/1eBaHMA OblM PAaCCMOTPEHbI HaYasb-
Hble KNMHUYECKMe MPOABAEHUA Mepes YCTaHOBNEHWeM [MarHo3a,
KOTOPbI B CpefHem cocTaBun 2 roga. BoNbWMHCTBO KAMHUYECKUX
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The incidence of PHPT in Moscow in 2007 was 6.8 per mil-
lion adults, significantly lower than in international studies. In
2007, the prevalence rate of PHPT was 2.42 per 100,000 adults;
a year later, this figure increased to 2.8 cases per 100,000 people,
and in 2009, it was already 3.1 per 100,000 people, which also
differs significantly from the data obtained in other countries. At
the same time, in a study conducted in Bashkortostan, the prev-
alence of PHPT also does not correspond to the accurate picture
since the incidence rate was up to 1 case per 100,000 population
[11].

However, in one of the recent studies conducted in the Tyu-
men region, the prevalence was 5.8 cases per 100,000 population
in 2019, 3.2 cases in 2020, and 4.0 cases per 100,000 population
in 2021. The highest incidence was noted among people over 60
years of age, while PHPT was more often detected in females,
who accounted for 94% of cases. The study of the disease dura-
tion showed that the period from the first clinical manifestations
to the diagnosis is around two years. Most clinical cases of PHPT
were in the manifest form, comprising 80.1%. The asymptomatic
form of the disease was found in 17.9% of patients, and the nor-
mocalcemic form occurred in 2.0% of patients. The majority of
patients had non-specific clinical manifestations associated with
PHPT, among which cardiovascular disorders dominated [47].

Considering the difficulties associated with diagnosing and
registering cases of PHPT in Russia, which makes it difficult to as-
sess its prevalence and analyze the clinical manifestations of the
disease, it was decided to create an All-Russian online registry of
PHPT. This registry aims to improve the collection and analysis of
data on PHPT, which will provide a more complete understand-
ing of the epidemiology of the disease in Russia and compare
it with data from other countries. To date, several studies have
analyzed data from this registry, and one of the recent investiga-
tions was conducted under the leadership of Mokrysheva NG at
the Federal State Institution “National Medical Research Center
of Endocrinology”. This study includes a retrospective analysis of
6,003 patients registered between 12/12/2016 and 10/25/2022
from 81 regions of Russia. The analysis included the data from
the first and last visits with dynamic patient data. More than 50%
of the records were on patients from Moscow and the Moscow
region (3,400 people). The Tyumen region was in second place
regarding the number of patients (n=475, 7.9%). The average age
of patients in this study was 59 years for women and 52 years
for men, which is consistent with the results of other studies. The
ratio among women to men was 11.7:1. This may be explained
by increased screening for osteoporosis among postmenopausal
women and fewer visits by the men. Online registry data showed
that the active phase of the disease was noted in 82.2% of pa-
tients, while in most (74.3%), complications associated with PHPT
were discovered. Among the latter, bone pathology took the lead-
ing place (62.5%); more often, it was observed in combination
with visceral complications (45.7%). There was also a high inci-
dence of nephrolithiasis (44.8% of patients), while nephrocalcino-
sis was recorded only in 2.8%. The authors attribute this finding
to the rare application of CT to verify the diagnosis. The detection
rate of PHPT in Russia has improved in recent years due to the in-
troduction of the online registry. However, most patients remain
symptomatic with significant changes in calcium-phosphorus me-
tabolism, which, according to the authors, indicates late diagnosis
and requires further improvement of medical care [48].



Huss06a H® ¢ coasm. TlepBudHbINi runeprapaTupeos

BECTHMK ABMILIEHHEBI
Tom 26 * No 2 * 2024

cnyyaes NIMT npuxoamnock Ha MaHUbecTHyto GopMmy, KoTopas cocTa-
Buna 80,1%. Torga Kak BeccumntoMHas ¢dopma 3abonesaHus bbina
obHapyeHa y 17,9% naumeHTOB, @ HOPMOKa/bLyeMUyeckas popma
—y 2,0% 60bHbIX. TaKKe CTOUT OTMETUTb, YTO BONBLIMHCTBO NaLy-
€HTOB MMEeNO HeK/aCCMYecKkme KAMHWYECKMe MpOoABAEeHMA, accouu-
mposaHHble ¢ MITT, cpean KOTOpbIX ANAUPYIOLLEE MECTO 3aHUMana
MaToNOrMs CePAEYHO-COCYANCTON cucTeMbl [47].

YUnTbIBAA C/IOKHOCTM, CBA3AHHbIE C AMArHOCTUKOW M PErncTpa-
ument cnyyaes MIMT B Poccuu, YTo 3aTpyaHSAET OLEHKY ero pacnpo-
CTPAHEHHOCTM M aHaNM3 KAMHUYECKUX NPOsB/IEHMWI 3abonesaHus,
6b110 NPUHATO PeLLeHNEe O Co34aHUM BcepoccuiicKoro oHMaH-peru-
ctpa MNIMT. 3TOT perncTp HanpaeaeH Ha yay4lleHue cbopa 1 aHanusa
ZaHHbIX o MNIMT, 4yTo NO3BOAUT NoNYy4MTL HoNee NoNHOe NpescTase-
HWe 0 anuaemuonorny 3abonesaHma B POccum M CpaBHWUTL €ro C AaH-
HbIMM M3 Apyrnx CTpaH. [lo HacToALero BpeMeHn Bbisio NpoBeaeHO
HECKO/IbKO UCCNeA0BaHMM, aHANN3UPYIOLMX AaHHbIE 3TOTO PerucTpa,
1 NocnegHee U3 HUX NPoBeAeHO Nog, pykoBoacTBom MoKpbiweBoit HI
B ®IBY «HMMWL, sHAoKprHONOTMMY». B AaHHOM McCnef0BaHMM NpoBe-
[OEH peTpocneKTuBHbIM aHann3 6003 NauMeHTOB, 3apPErnCTPUPOBAH-
Hbix B nepuog ¢ 12.12.2016 no 25.10.2022 u3 81 pernoHa Poccuun. B
aHaNn3e y4nUTbIBaNCh NEPBbIV U MOCAEAHWI BUSUTLI C AUHAMUYECKM-
MM AaHHbIMM NaupeHToB. bonee 50% 3anuceli cocTaBuan 60/bHble K3
Mocksbl 1 MockoBckol obnacti — 3400 yenoBeK. TOMeHCKas 061acTb
OKa3asiacb Ha BTOPOM MECTE Mo KoNMYecTBy NaupeHTos (n=475, 7,9%).
CpenHuit Bo3pacT 60/1bHbIX B JAHHOM UCCEA0BaHNM cOCTaBuUA 59 neT
Y *KEHLMH 1 52 rofia y My»XUMH, YTO COOTBETCTBYET pe3ynbTaTam Apy-
TMx uccnefnoBaHuii. COOTHOLEHME Cpeay KeHLMH U My}KUYMH COCTa-
810 11,7:1. ITO MOXKHO 06 BACHUTL AKTUBHbBIM CKPUHWMHIOM Ha OCTe-
0rMopo3 CPeaM KEHLMH B MOCTMEHOMNAy3a/bHbli Nepuod, a Takke
6onee HYU3KUM ypoBHEM 06PALLAEMOCTY 32 MEAULIMHCKON NMOMOLLbIO
cpeay MyKuvH. Bo Bpemsa npoBefeHNA aHanM3a AaHHbIX OHAAVH-pe-
rUcTpa akTMBHan ¢dasa bonesHn oTmeyeHa y 82,2% NauMeHToB, Npu
3TOM Y BO/bLUMHCTBA U3 HUX (74,3%) Bbinn BepUOULMPOBAHbI OCIONK-
HeHuAa, ceasaHHble ¢ MIMT. Cpean nocnefHUx Auaupyolee mecto
3aHAM1a KOCTHan natonorusa (62,5%), yalle oHa Habaaanack B coye-
TaHWU C BUCLLEPANIbHBIMM OCNIOXKHEHUAMM (45,7%). TakKe oTMmevanacb
[0CTaTOYHO BbICOKasA YacToTa HedpponnTmasa y 44,8% nauneHTos, Tor-
A3 Kak HedpoKaNbUMHO3 PErncTpMpoBancsa Tonbko y 2,8%. ABTopbl
CBA3bIBAOT 3TO C PELKUM MCnonb3oBaHMeM KT ana ero sepuduKaumm.
Bbiasnsemoctb MIMT B Poccuu 3a nocnenHue rogbl yay4dmaacs 6na-
rofapa CO3faHMI0 OHMANH-perncTpa. OfHaKo y 60/bLUMHCTBA NaLy-
€HTOB COXPaHAETCA CUMMNTOMATUKA CO 3HAYUTE/IbHbIMU U3MEHEHNAMM
Kanbumit-dochopHoro obmeHa, 4To, Mo MHEHWIO aBTOPOB, CBUAETE/b-
CTBYET O NO3AHeN AMArHOCTUKe v TpebyeT AanbHenwen moamduka-
LU MeaULMHCKOM nomoLuy [48].

3AKNIOYEHUE

B coBpemeHHbIX ycnosuax yrybnéHHoe uccnegosaHve MIMT
UrpaeT KAoYeByto PO/ib B MOHUMAHWUK €ro aNUAEMUONOTUYECKMX Xa-
PaKTEPUCTUK U KAMHUYECKMX ocobeHHoCTel. PesynbTaTbl npoBoau-
MbIX BO MHOMMX CTPaHax MMpa MaclUTabHbIX UCCAefOBaHUIA NO U3y-
YyeHuto anuaemuonorumn MIMT, a TakKe pe3ynbTatbl NPoBeAEHHOrO
PYTMHHOTO CKPUHWMHIA MOKa3aTesnel COAePKaHUA KalbLys B KPOBYU C
MCMONb30BAHMEM aBTOMATUYECKMX aHA/NIM3aTOPOB, CNocobcTBOBaANM
BbiABeHMIO «anuaemumn» MIMT K KoHuy 90-X rogoB NPOLWOro cTone-
TVA. Ha cerogHAWHMIM aeHb No ypoBHIO pacnpoctpaHéHHocty NIMT
pacnonaraetca Ha 3 CTpouKe B 00LLel CTPYKTYpe BCEX IHAOKPUHHDBIX
3aboneBaHunii. YpoBeHb eXerofHoi 3ab60n1eBaeMoCT faHHOM naTo-
noruem Konebnertcs B gnanasoHe 40-100 cnyyaes Ha 100000 Yenosek,
a YpoBeHb PacnpoCTPaHEHHOCTM AaHHOW NaTonoruu Konebnetca B
npegenax 0,5-3%.

CONCLUSION

An in-depth study of PHPT is crucial to understanding its
epidemiological characteristics and clinical features in modern
conditions. The results of large-scale research conducted in many
countries around the world to study the epidemiology of PHPT,
as well as the results of routine screening of calcium levels in the
blood using automatic analyzers, contributed to the discovery of
the PHPT “epidemic” by the end of the 90-ies of the last centu-
ry. Today, in terms of prevalence, PHPT ranks 3rd in the overall
structure of endocrine diseases. The annual incidence rate of this
pathology ranges from 40 to 100 cases per 100,000 people, and
the prevalence rate of this pathology ranges between 0.5 to 3%.

An important aspect is the diversity in the prevalence of
PHPT among different ethnic groups and regions. Based on the
data on the North America, a higher incidence is noted among
African Americans and people of the negroid race. Countries in
Asia, Africa, and Latin America have a low incidence of PHPT,
most likely due to the lack of routine screening for calcium levels
in the blood. An essential result of the research is the discovery of
a trend toward an increase in the number of detected PHPT cases
in different regions of the world, associated with improved diag-
nostic methods and increased attention to this pathology.

Older patients, in particular postmenopausal women, suffer
from PHPT 3-4 times more often than men. The clinical picture
is usually asymptomatic, and patients receive specialized medical
care in the initial stages of the disease, preventing the develop-
ment of severe complications; however, in countries where there
is no routine screening for hypercalcemia and asymptomatic
PHPT forms, complicated forms of PHPT predominate.

According to Russian registry studies, the detection of PHPT
has increased in recent years, especially in regions with active
screening and access to medical care. However, despite improve-
ments in diagnosis, most patients still seek medical attention in
the advanced stages of the disease, highlighting the importance
of further improvements in PHPT screening and education.

Thus, a deep understanding of the epidemiological charac-
teristics of PHPT in different regions is a crucial factor for optimiz-
ing the diagnosis, treatment, and management of this pathology.
Global research shows an increase in the number of detected
cases but also points to the need for earlier diagnosis and mon-
itoring of patients, especially those at risk. Therefore the devel-
opment of registry databases and online registers, as well as the
constant improvement of research methods, will allow for practi-
cal study of PHPT and control of its spread.
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BaKHbIM acnekTom ABASETCA pa3Hoobpasue B pacnpocTpaHEH-
HocTu MIMT cpean pasnuyHbIX STHUYECKMX rpynn U permoHos. Ha
npumepe CeBepHoii AMepuKu oTMeyaeTca bosiee BbICOKas 3abonesa-
eMoCTb cpeayn adpoamepuKaHLIEB M UL, HErpouaHOM packl. B cTpa-
Hax Asunu, AbprKK M JTaTUHCKOM AMEPUKM OTMEYaeTCs HU3Kasa 3abo-
NeBaemocCTb, U, CKOpee BCero, 3T0 CBA3aHO C OTCYTCTBUEM PYTUHHOTO
CKPMHWMHIA Ha OnpefeneHne YPOBHA COAEPKaHUA KanbLMA B KPOBMU.
BaKHbIM pe3y/nbTaToM UCCAefoBaHUiA ABNAETCA ODHapyeHue TeH-
OEHUMM K YBEINYEHUIO Yncna Bbiaaaemblx cnydaes MITIT B pasHbIx
pernoHax Mmpa, 4To CBA3AHO C yAyylleHWeM MeTOA0B ANArHOCTUKM U
NOBbILIEHHbIM BHUMaHWEM K ;aHHOW NaToNoMmu.

lMauueHTb! CTapLlero Bo3pacta, B YaCTHOCTM XEHLUMHbI B NOCT-
MeHonay3anbHom nepuoge, bonetot MIMT B 3-4 pasa yalle, YeM MyK-
YnHbl. KNnHWYeckaa KapTuHa 3ayacTyto agnaeTca 6eccMMNTOMHOM, a
60/IbHblE MO/YYAOT CMELMaNN3UPOBAHHYI0 MEAULMHCKYIO MOMOLLb
Ha HauvanbHbIX CTagMAX 3aboneBaHus, NPeAOTBPaLLan pa3BUTUe TA-
E/bIX 0CNIOXKHeHU. OfHAKO B CTPaHaX, rae HeT PYTUHHOTO CKPUHUH-
ra Ha rMnepKanbLMemMmnio 1 BbiABIeHWe 6eccUMNTOMHbIX dopm, npe-
00/134a0T OCNONKHEHHbIE MaHWecTHble dpopmbi MITT.

CornacHo poCCUMIMCKMM PErMcTpoBbIM UCCAEA0BAHNUAM, OTMEYaA-
eTcA pocT Bblasasemoctvt MIMT 3a nocnegHue rofbl, 0COBEHHO B peru-
OHaX C aKTUBHbIM CKPUHUHIOM U LOCTYMOM K MEAULMHCKON MOMOLLMN.
OpHaKo, HECMOTPA Ha y/y4lleHne ANarHOCTUKM, 6OMbLUMHCTBO Nauy-
€HTOB BCE eLlé obpalLaeTca 3a MEAULMHCKOM NMOMOLLBIO HA MO34HMX
cTagmax 3ab0neBaHWA, YTO MOAYEPKMBAET BAXKHOCTb AasbHEMLIEero
COBEPLUEHCTBOBAHMS CUCTEMbI CKPUHMHIA M 06pa3oBaHus.

Takum obpasom, mybokoe MOHUMAHWE 3MUAEMUONOTUYECKMX
xapaktepuctuk MIMTT B pasHbIX perMoHax Mupa ABAAETCA KJtoye-
BbIM aKTOPOM A1 ONTUMM3ALMM AMArHOCTUKM, IEYEHMA U ynpaBs-
NleHVsa JaHHOW naTosnormeit. MupoBsble UCCNef0BaHMA MOKa3blBatoT
yBeNnYeHne Yncna BbIABAAEMbIX C/Iy4aeB, HO TaKXKe YKa3blBAlOT Ha
HeobxoAMMOCTb 6osiee paHHel AMArHOCTUKM U MOHUTOPUHIA Nauu-
€HTOB, 0COOEHHO HAaXOAALLMXCA B FPYNNe pUCKa, NOSTOMY CO3faHue
PErncTpPoBbIX 633 AaHHbIX U OHNAWH-PETUCTPOB, A TaK¥KE NOCTOSHHOE
COBEPLUEHCTBOBAHME METOA0B UCCNEA0BAHNS NO3BOUT IPHEKTUBHO
M3y4aTb U KOHTPOAMPOBaTb pacnpoctpaHeHue MITIT.
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