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EXTRASKELETAL BENEFITS AND RISKS OF CALCIUM,
VITAMIN D AND ANTI-OSTEOPOROSIS MEDICATIONS

NEPEBAIU TA PUSUKN NO3ACKEJIETHOI
Al KANbLIIO, BITAMIHY D TA
AHTUOCTEONMOPOTUYHUX MPEMAPATIB

Introduction

The pharmacological armamentarium for the
management of osteoporosis has considerably ex-
panded. Indeed, ability to substantially reduce frac-
ture risk with a generally favourable risk-benefit ratio
is now documented in well-conducted large clinical
trials for a series of different molecules encompass-
ing different pharmacological classes and different
modes of action [1]. Osteoporosis is a highly preva-
lent problem in the ageing population, and the abso-
Iute number of affected subjects increases as a conse-
quence of demographic evolutions. Albeit at present
only a fraction of these patients at risk are treated,
progress is being made and awareness increases of the
consequences of osteoporotic fractures in terms of
personal suffering and burden for the public health.
Therefore, a large and steadily increasing number of
patients are likely to be exposed for prolonged periods
of treatment to osteoporosis medication. Availability
of several treatment alternatives confronts the clini-
cian with the difficulty to make the best choice for the
individual patient, whereas the large-scale and pro-
longed prescription of osteoporosis medication puts
much emphasis on safety issues.

To compare treatments, there is little evidence
available from direct comparative trials, and no di-
rect comparisons are available with fracture inci-
dence as primary evaluation criterion. To select the
‘best choice treatment’ for their individual patient,
clinicians thus depend on indirect comparisons, with
little possibility of reliable differentiation in terms of
efficacy, taking into account a variety of drug char-
acteristics in relation to the patient’s clinical profile
and preferences. In this context, consideration of
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Bctyn

Ha cbhoromHi dapmakoyioriuHuii apceHan sl JIiKyBaHHS
OCTEOIOPO3y 3HAYHO PO3LIUPUBCS. Y BEJIMKIill KiJIbKOCTI 10-
Ope TMpoBeNeHUX KJIiHIYHUX BUMPOOYBaHb 3aJJOKYMEHTOBAHO
3[1aTHICTh iCTOTHO 3HUXYBAaTW PU3UK TEPEIOMIB i3 CIIpUSIT-
JIMBUM CHiBBiIHOIICHHSIM PU3UKY Ta KOPUCTI LiJT01 HU3KHU Ji-
KapCchKHUX 3ac00iB pi3HUX (papMaKOJOTiYHUX KJIACIB i3 pi3HUM
criocoboM mii [1]. OcTeonopo3 — myxe ImollupeHa mpoodaema
CTapilovyoro HaceJaeHHs, TOMY 30iJbIIYETbCS a0COMIOTHE YKC-
JIO XBOPUX Ha 3a3Ha4YeHy HEeAyTy, sIK HaciJoK aeMorpadiuyHoi
TeHAEHIIii. X0Ya CbOTOHI JMIIe HeBEeJIMKA YacTUHA TMalliEHTiB
OTPMMYE JIiKyBaHHSI, BCE-TaKU CIIOCTEPIiraeTbCsl mMporpec: mifi-
BUIILYETHCSI O0i3HAHICTH 1100 HACHIAKIB OCTEOMOPOTUYHUX
TMepesioMiB y TIJIaHi OCOOMCTOTO CTpaXXJaHHsI Ta TsATaps s
CHCTEMU OXOPOHHU 3I0POB’s. YHACTIZOK IOTO HEYXUJIBHO
3pOCTA€ KiJIbKiCTh XBOPHUX, SIKi MPUAMATUMYTh JiKapChKi 3a-
coOu M JiKyBaHHSI OCTEONOpO3y TPUBAIMU 4Yac. 3 OTJISILy
Ha HasSBHICTb AEKiJIbKOX BapiaHTiB JIiKyBaHHsS y JiKaps BU-
HMKAIOTh TPYAHOILi y BUOOpPi Kpalloro 3acody sl KOXHOI'O
naiieHTa, y TOi 4yac sIK MacluTabHi i TpuBai DOCHiIXKEHHS
AHTMOCTEOIOPOTUYHUX MpenapaTiB aKIIEeHTYIOTh yBary Ha Iu-
TaHHSX 1X Oe3MeKu.

s TOpiBHSIHHS Tepariii OCTEONopo3y iCHYE Majo MpSIMUX
MOPIBHSIJIBHUX KJIIHIYHUX BUIIPOOYBaHb i HEMAa€ 3KOAHOTO, Y
SKOMY O 3a KpHUTEpiil MepBUHHOI OLIIHKM e()eKTUBHOCTI Opaiu
Bunagku mnepenomiB. 11o6 BuOpaTu Kpamuii JiKapchbKHUid 3acio
IIJIsS Teparii IeBHOTO Malli€eHTa Jikapi MeBHUM YMHOM 3BaXKaloTh
Ha HempsiMe MOPIBHSIHHS, i3 HEBEJIMKOIO MOXJIMBICTIO Binaude-
peHIliloBaTu IpernapaT i3 TOUKM 30py €(PeKTUBHOCTI, 3 ypaxy-
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the nonskeletal actions of the osteoporosis medica-
tions will not seldom intervene in the final choice,
be it positively in terms of perceived potential ‘added
value’ or negatively because of perceived potential
risk for the patient. Aside from controversies relat-
ed to potential long-term osseous adverse effects of
osteoporosis treatments, a number of alleged extra-
skeletal safety issues have been raised in the recent
literature concerning as widely prescribed treatments
as calcium and bisphosphonates (BPs). The present
document is the result of a national consensus based
on a systematic review and a critical appraisal of the
literature. It aims at providing the clinicians with an
overview of what is the state of our knowledge on po-
tentially deleterious or beneficial non-skeletal actions
of the main pharmacological treatments of osteopo-
rosis.

Methods

We included randomised controlled trials (RCTs),
metaanalyses as well as epidemiologic retrospective
or prospective studies and well documented case re-
ports considering nonskeletal actions of osteoporo-
sis treatments. Relevant articles related to treatment
with calcium, vitamin D, bisphosphonates, selective
oestrogen receptor modulators (SERMs), strontium
ranelate, teriparatide, parathyroid hormone (PTH)
and denosumab were identified through a systematic
search, from 1966 to 2011, in MEDLINE and data-
bases such as Cochrane Controlled Register. Follow-
ing this extensive search of the literature, a critical
appraisal was obtained through a consensus expert
meeting.

Calcium

In the elderly, low calcium intake and vitamin
D deficiency result in a negative calcium balance.
This stimulates the secretion of PTH and induces
age-associated secondary hyperparathyroidism,
which enhances bone turnover and accelerates bone
loss [2]. Adequate intake of calcium and vitamin D,
through diet and/or supplements, reverses this sec-
ondary hyperparathyroidism and is recommended in
the prevention of osteoporotic fractures [1, 3]. More
specifically, the National Institutes of Health (NIH)
in the USA proposes a recommended dietary allow-
ance for calcium of 1,000 mg in men aged 50—70
years and 1,200 mg in men older than 70 years and
women older than 50 years. In combination with
vitamin D substitution, calcium supplements have
proven anti-fracture efficacy when targeted to per-
sons at risk of calcium and/or vitamin D insufficien-
¢y, including elderly or institutionalized individuals,
osteoporosis patients on antiresorptive or anabolic
medication and persons receiving glucocorticoids
[4—8]. Benefits are most apparent when a daily dose
of 1,000—1,200 mg calcium is complemented with
800 IU vitamin D [6, 8]. This section reviews the
evidence for the positive and negative non-skeletal
effects of calcium [9].
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BaHHSIM KJIiHIYHOTO IIpodiio malieHTa Ta mepeBar mpernapary.
Y 1bOMy KOHTEKCTi TMO3acKejeTHa Iisi aHTMOCTEOTIOPOTUYHUX
3ac00iB HEPIiAKO CTa€ BUPIIIAIbHOIO B OCTAaTOYHOMY MOTO BH-
0Opi — MO3UTHBHOMY 3 TOYKHM 30py JOHATKOBOI IepeBaru 4u
HEraTMBHOMY Y BUIIa[IKy MOTEHUiMHOrO pU3MKY [JIs1 MallieHTa.
Kpim cynepedok, moB’si3aHUX i3 MOXKJIMBICTIO BUHUKHEHHS He-
CMPUSATIUBOIO SIBUIIA IIOAO0 KiCTKOBOI TKAHWUHU MPU TPUBAJiiA
AHTUOCTEOINOPOTUYHIN Teparii, 3pocTae 4MCIO MyOJsiKauiid, y
SIKMX MiAHIMAETHCSI MUTAHHS MTOOIYHUX MMO3aCKEJETHUX MPOSIBiB
Mpu JIIKyBaHHI TaAKMMHU TpyIaMy MEeIMKAMEHTIB, sIK TIperapaTu
KaJtbliito Ta 6icocdonaTu.

Tlomana crarTsl € pe3yabTaTOM HalliOHAJTbHOTO KOHCEHCYCY,
1110 YKJIaJIEHUI Ha OCHOBI CUCTEMAaTUYHOTO aHaJIi3y Ta KPUTUYHOI
OLIIHKM JaHUX JiTepaTypu. BoHa Mae Ha MeTi HamaTH JliKapsiM iH-
¢opMaliito 1010 MOTEHLIIMHO MIKiAIMBOI Ta KOPUCHOI T03acKe-
JIETHOI 1ii OCHOBHMX (DapMaKoJOTiYHUX 3ac00iB IS JIIKyBaHHS
OCTEONopo3y.

MeTtoguka

V cratTi MpoaHanizoBaHO paHIOMi30BaHi KOHTPOJBOBaHI J0-
CIIiIKeHHsI, MeTaaHalli3W, a TaKOX PEeTPOCIIEKTUBHI emimzeMio-
JIOTiYHI MPOCIEKTUBHI JOCIiIKEeHHS Ta 100pe 3a0KyMEHTOBaHI
KJIiHiYHI BUMAAKU, SIKi BITHOCSITHCSI 0 PO3IVISIAY I03aCKeJIeTHOI
Iii mpemnapariB 1St JTiKyBaHHsI ocTeornoposy. CtarTi, MoB’s3aHi i3
3aCTOCYBAaHHSIM TpernapaTiB Kalibliito, BitamiHy D, 6icocdoHa-
TiB, CEJIGKTUBHUX MOJIYJISTOPIB perienTopiB ectporeHy (SERM),
CTPOHIIiI0 paHeNaTy, Tepunapatuay, napaTupeoinHOro rOpMOHY
Ta IeHecymaoy, Oy/iv BigiOpaHi B pe3y/IbTaTi CMCTEeMaTUYHOTO T10-
myky B cucteMi MEDLINE i3 1966 mo 2011 p. Ta B 6a3i maHux
KoxpaniBcekoro perictpy (Cochrane Controlled Register). ITicas
OIJISIAY JIiTepaTypy Ta AUCKYCill pagoio eKCIIEPTiB OyJIO MIPUIHSITO
KOHCEHCYC.

Kanbuyin

B oci6 niTHROrO BiKy HU3bKE CIIOXKMBAaHHS KaJbllilo Ta aedi-
YT BiTamiHy D npu3BOAUTH 10 HETaTUBHOTO OallaHCy KaJlbIIilo.
Lle crumymoe cekpeuito [1TT i iHnyKy€e MOB’s13aHuii i3 BiKOM BTO-
PUHHMI TineprapaTupeos, 1o MiABUILYE TEeMITU PEMOJIETIOBaH-
HSI KICTKOBOI TKAHWUHM 1 TIPUCKOPIOE BTpaTy KiCTKOBOI Macu [2].
AJeKBaTHEe CIIOXXMBAHHS KaJblilo Ta BitamiHy D 3 mpomykramu
XapuyyBaHHsI Ta/abo i3 mpernapaTtaMu Kajbliito Ta BitamiHy D Hi-
BEJIIOE BTOPUHHUI TineprapaTupeos Ta pPeKOMEHI0BAHO /IS TIPO-
(¢inakTUKY BUHUKHEHHS TIepeIoMiB pu ocTeomnoposi [1, 3]. Cuin
3a3HaunTH, o HamionanpHuii inctutyt 3q0pos’s (NIH) y CIHA
pexoMmeHaye BxuBaTu 1000 MI KaJbIlito 1151 YOJIOBIKiB BikoM 50—
70 pokiB i 1200 Mr — 1J1s1 4010BiKiB BikoM noHaj 70 poKiB i >KiHOK
BikoM roHaz 50 pokiB.

YV koMmOGiHalii 3 BiTamiHoM D mnpenapatu KajibLilo 3HUXY-
IOTh PU3MK TIEPEJIOMIB Y TPYITi pU3UKY HEAOCTATHHOTO BXKUBAHHS
KaJblito Ta/abo BitamiHy D, y TOMy umci JiTHIX Jitoaeit abo ocio,
SIKi TIPOXKMBAIOTh Y XOCTIicax Ta B OyAMHKAX ISl JIIOJIEH CTapeuyoro
BiKY, y XBOPHX Ha OCTEOIOPO3, SIKi MIPUITMaIOTh aHTUPE30pOTUBHI
a00 aHaboIIYHI JIiKM, Ta 0Ci0, AKi OTPUMYIOTH TTTIOKOKOPTUKOI I
[4—8]. IlepeBaru HalOIBII OYeBUIHI ITPpU JOOOBIl 1031 KaJblIiio
1000—1200 mr, o momoBHIOETEC 800 MO Bitaminy D [6, 8]. ¥V
NAHOMY DPO3[iJi PO3MIAIaTUMYThCSl JOKa3W MO3UTUBHOIO Ta HE-
TaTUBHOTO M03aCKeJIETHOIO BIUIMBY MpernapariB Kajbllito [9].

[TpoBeaeHi AOCHIMKEHHS TTOKa3ylOTh 3BOPOTHY 3aJICXKHICTh
MiX CITOXMBaHHSIM KaJIbIlil0 Ta CEPLEBO-CYAMHHUMM 3aXBOPIO-
BaHHaMU. Y pociimkeHHi lowa Women’s Health Study, y sskomy
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Calcium as potentially protective against car-
diovascular events

Observational research has suggested an inverse
relationship between calcium intake and vascu-
lar diseases. In the lowa Women’s Health Study
in 34,486 postmenopausal women aged 55 to 69
years, Bostick and colleagues found that the highest
quartile of total calcium intake (> 1,425 mg/day),
when compared to the lowest quartile (< 696 cal-
cium/day), was associated with a 33 % reduction in
ischaemic heart disease mortality (risk ratio (RR)
0.67, 95% confidence interval (CI) 0.47 to 0.94).
According to the analysis, this risk reduction was
dependent of the high total intake of calcium and
could be attained by diet, supplements or both [10].
Similarly, Knox found a strong negative correla-
tion between dietary calcium intake and mortality
ratios for ischemic heart disease [11]. In the Nurses’
Health Study cohort of 85,764 women aged 39 to
59 years followed for 14 years, women in the high-
est quintile of total calcium intake (median calcium
1,145 mg/day) had a lower risk of stroke (RR 0.69,
95% CI 0.50—0.95) than those in the lowest quintile
(median calcium 395 mg/day) [12].

To explain this observed protection against vas-
cular diseases, potential beneficial effects of calci-
um on a number of vascular risk factors have been
postulated. In particular, reductions in blood pres-
sure, serum lipid concentration and body weight
might be involved, although the data, to some ex-
tent, remain inconsistent [9]. An inverse relation-
ship between calcium and blood pressure has been
observed in several studies. In a meta-analysis of
randomised controlled trials, both dietary calcium
intake and calcium supplements were associated
with reduced blood pressure, with a trend towards
larger effects with dietary intake. However, the ef-
fect size was relatively small, with a mean reduc-
tion in systolic and diastolic blood pressure of
—1.44 mmHg (95% CI -2.20 to —0.68) and —0.84
mmHg (95% CI —1.44 to —0.24), respectively [13].
In line with these findings, a recent trial showed
significantly lower rates of hypertension amongst
women aged over 45 years with a dietary calcium
intake of at least 679 mg/day. In women in the
highest quintile of dietary calcium intake (1,000 to
2,560 mg calcium/day), the relative risk reduction
was 13% (RR 0.87, 95% CI 0.81 to 0.93). How-
ever, in women taking calcium supplements, even
in the highest dosed quintile (1,000—2,100 mg),
the risk of hypertension was unchanged (RR 1.07,
95% CI 0.97 to 1.18) [14]. A recent Cochrane re-
view concluded that any association between calci-
um supplements and reduction in blood pressure is
uncertain and that poor quality of individual trials
and heterogeneity between trials do not allow any
firm conclusions [15]. Any antihypertensive effect,
if real, is at best small and transient [16].

Another potential cardioprotective mechanism
might be a reduction in serum lipid concentration,
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Opasu ydactb 34 486 KiHOK y MOCTMEHOIMAY3aJIbHOMY Tepioi Bi-
KOM Bif 55 10 69 pokiB, Bostick Ta criiBaBT. BUSIBUITH, 1110 Ti 00CTe-
JKeHi, SIKi 3HaXOMMJIMCS Y HAMBUIII KBapTUJIi TOOOBOTO BXXMBaH-
Hsl Kauibliito (>1425 mMr/no0y), MOpiBHSHO 3 0CO0aMU 3 HAHUXYOL
kBapTiiti (< 696 Mr Kajbllito Ha 100y), Maiu HWXK4YMit Ha 33 %
TMOKa3HMK CMEPTHOCTI BiJI illleMidYHOi XBOpoOM cepils (BiZHOIICH-
Hs pusukiB (BP) 0,67, 95% nosipunii intepsan (1) Bin 0,47 mo
0,94). 3a naHuMM aHasi3y, 3MEHILIEHHS 3a3HAY€HOTO MOKa3HUKa
3aJ1€Kall0 BiJl BUCOKOIO 3arajlbHOr0 CMOXWBAHHSI Kabllilo, 110
MOXe OyTU TOCSTHYTO 3a IOMIOMOIOIO Ti€THU, MperapaTiB Kalbllilo
a6o ix moegHanHsM [10]. [Toni6HO no 1boro, Knox BUSIBUB CUJIb-
HY HETaTMBHY KOPEJISLII0 MiX YMICTOM KaJblil0 B JOOOBOMY pa-
IiOHI Ta MOKa3HUKOM CMEPTHOCTI BiJl illleMiuyHO1 XBOpoOU ceplist
[11]. ¥ mocnimxeHnHi crany 3m0poB’st mencecrep (Nurses’ Health
Study) cepen 85 764 xiHok BikoMm 39—59 pokiB, 110 TpuBaio 14
POKiB, BCTAHOBJICHO, IO XKIiHKM, SIKi 3HAXOOWINUCS Y HAWBUIII
KBapTWJli 3araJJbHOTO CIIOXKMBAHHS Kajibllilo (MeniaHa Kajb-
miro — 1145 Mr/aeHb), Majau Oiabll HU3bKUN PU3UK iHCYJIBTY
(BP = 10,69, 95% AI: 0,50—0,95), HixX Ti, SKi 3HAXOAUIUCS Y Hali-
HWXYil KBapTwii (MeniaHa Kamblito 395 mr/nens) [12].

[[100 MOSICHUTH BUSIBJIIEHY MPOTEKTOPHY [il0 KAJIbLIIO L1010
CYAMHHUX 3aXBOPIOBaHb, OYJI0 OLIIHEHO HOT0 MO3UTUBHUI BILJIUB
Ha HU3KY YMHHMKIB PU3UKY CYAMHHUX 3aXBOPIOBaHb. 30KpeMa,
Bi/I3HAYEHO 3HMKEHHSI PiBHS apTepiabHOTO TUCKY, PiBHS JiMiaiB
CHPOBATKM KPOBi Ta MacH Tijia, Xo4ya 3a3HavYeHi JaHi SIKOCh Mi-
POIO 3aJIMILIAIOThCS CYIIEPEUIUBUMU [9].

3BOPOTHUIA 3B’I30K MiXK KaJIbIIiEM i piBHEM KPOB’STHOTO THC-
Ky CcHocTepiraBcs B JEKiTbKOX MOCHIIKEHHSIX. Y MeTaaHaisi
pPaHIOMI30BaHUX KOHTPOJILOBAHUX KJIHIYHUX JOCTIIKEHHSX
BiZI3HAUYE€HO, 110 CHOXMWBAHHS Kajbllilo 3 ikKelo Ta y BUIISIIIL Jii-
KapChKUX 3acO0iB CYMPOBOKYBAJIOCSI 3HUKEHHSIM KPOB’STHOTO
THCKY, 3 TEHIEHLIE€0 OO0 OiIbII0ol e(PEeKTUBHOCTI CITOXKMBAHHS
KaJIbllilo i3 MpoAyKTaMu XapuyyBaHHs. TUM He MeHIe edekr OyB
BiTHOCHO HEBEJMKUM, i3 CepeaHiM 3HMKEHHSIM CHUCTOJIUYHOTO i
MiaCTOJIIYHOTO apTepiaJlbHOTO TUCKY BiAmoBimHO Bim —1,44 MM
pr.ct. (95% 1I: 2,20—0,68) no —0,84 mm pr.ct. (95% Al: 1,44—
0,24) [13]. BignmoBimHO M0 LMX BUCHOBKIB HEIIOMABHi KIIiHIYHi
IOCTIIKEHHsI 3aCBiMYMIM 3HAYHO HIKYi TMOKAa3HUKM TilepTeH-
3ii cepes KiHOK BiKOM IMOHam 45 poKiB, SIKi CIOXWBAIU Kalbliil
i3 DKeto He MeHIe 679 Mr/mo0y. ¥ KiHOK y HaliBMILiA KBapTH-
JIi COXMBaHHS Kabliiio 3 kero (Bim 1000 o 2560 Mr Ha 100y)
3HIKEHHS BiTHOCHOTO pU3UKy ctaHoBuio 13 % (BP = 0,87 npu
95% 1. 0,81—0,93). OmgHak y XiHOK, SIKi MpUIIMaIy TIpernapaTi
KaJIbllito, HaBiTh MepeOyBatouu y HalBUIIIOMY KBapTHJIi i3 piBHEM
BxkuBaHHs Kanbiito (1000—2100 Mr), pu3uK TirepTeH3ii He 3Mi-
HioBascg (BP = 1,07, 95% Al: 0,97—1,18) [14]. Y HegaBHbOMY
KoxpaniBcbkoMy orisiai OyB 3po0ieHniT BUCHOBOK, 1110 € CyMHIB-
HOIO Oyab-sIKa acolliallisl MixK JOJATKOBUM BXKMBaHHSIM KaJblIilO
Ta 3HMKEHHSIM apTepialiIbHOTO TUCKY, @ HU3bKa SIKiCTh KJIiHIYHUX
BUMPOOYBaHb i F€TEPOreHHICTh AOCTiIKEHb HE JO3BOJISIIOTH pOOU -
TH $SIKiCh YiTKi BUCHOBKU [15]. Bynb-gKuii aHTUTinEepTEH3UBHUMA
edexT, SIKIIo BiH pealbHO PEECTPYETHCS, Y KpalllOMy BUIAAKY €
HEe3HAYHUM i TpaH3UTOpHUM [16].

[HIIMM TOTEHLIHHUM KapAionmpOTEeKTOPHUM MeXaHi3MOM
KaJIbI[il0 MOXeE CTaTu 3HWXEHHsI KOHIEHTpallii B CUpOBaTIli
KPpOBI JIITiIiB 32 paxXyHOK 3B’sI3yBaHHS KaJbIIilO i3 XKUPHUMU Ta
JKOBYHMMU KUCJIOTAMU B KUIIEUHUKY B PE3YJbTaTi MOPYIIEHHS
BCMOKTYBaHHSI XKHUPiB i IPSIMOT0 BIUIMBY Ha aIUITIOLMUTH i3 TTOCH-
JIeHHsM Jinonizy [17—19]. ¥V paHaoMizoBaHOMY KOHTPOJIbOBa-
HOMY AOCJII>KEHHi, TPOBEAEHOMY CepeJl YOJIOBIKIB, Ji€Ta SIKUX
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due to the binding of calcium to fatty acids and bile
acids in the gut, resulting in malabsorption of fat, and
a direct effect on adipocytes with increased lipolysis
[17—19]. In a randomised controlled trial in men, a
diet fortified with calcium significantly reduced total
cholesterol, LDL cholesterol and apolipoprotein B
[18]. Similarly, in a randomised placebo-controlled
trial in postmenopausal women, a supplement of 1,000
mg calcium during 12 months increased high-density
lipoprotein (HDL) cholesterol levels and HDL to
low-density lipoprotein (LDL) cholesterol ratio [20].
In another randomised study in men and women,
however, no significant effect of calcium supplements
(1,000—2,000 mg) was seen on total cholesterol or
HDL cholesterol [21]. It is unclear, therefore, if and to
what extent calcium determines lipid profile.

Reduced body weight has been implicated as well.
Several large epidemiological studies have suggested
that dietary calcium intake and calcium supplements
may be associated with weight loss [22, 23], an effect
that might be mediated by the same mechanisms af-
fecting lipid profile [23]. However, several systematic
reviews of randomised controlled trials argued against
an inverse relationship between calcium (both dietary
intake and supplements) and body weight [24—26],
suggesting that any conclusions are preliminary and
that the implications of calcium intake for body
weight remain to be clarified.

Calcium supplements potentially
associated with an increase in
cardiovascular risk

Whereas spontaneous calcium intake, up to
800 mg/day, was not related to any cardiovascu-
lar deleterious effects, the cardiovascular safety of
calcium supplements has been questioned. Rather
than having a neutral or even beneficial effect, in-
creased exposure to calcium might actually increase
cardiovascular risk. In a meta-analysis published in
2010 by Bolland and colleagues in the British Medi-
cal Journal, more than 12,000 individuals from 15
double-blind placebocontrolled randomised trials
were enrolled, and an increase in the incidence of
myocardial infarction of about 30 % was seen in in-
dividuals on calcium supplements (> 500 mg daily)
compared to those on placebo [27]. More specifi-
cally, the analysis of patient level data showed that
the relative risk of incident myocardial infarction in
individuals allocated to calcium increased by 31 % (HR
1.31, 95% CI 1.02 to 1.67) and trial level analysis
showed a similar increase in risk by 27 % (HR 1.27,
95% CI 1.01 to 1.59). However, no significant in-
crease was observed in the incidence of a number of
related vascular endpoints, including the incidence
of stroke (HR 1.20, 95% CI 0.96 to 1.50), death
(HR 1.09, 95% CI 0.96 to 1.23) and the composite
end point of myocardial infarction, stroke and sud-
den death (HR 1.18, 95% CI 1.00 to 1.39).

The findings of this meta-analysis were partly
driven by a previous randomised placebo-controlled
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Oyna 30arayeHa KaJblliEM, CIOCTEpiraJocss 3HAuYHE 3HUXEHHS
PiBHSI 3arajbHOTrO XOJICCTEPHMHY, JIMOIIPOTEINiB HMU3bKOI IIijTb-
Hocti (JITTHILI) i amonimomnporeiny B [18]. AHanoriuHi pe3ynb-
TaTU OTPHMMAHO B PaHIOMi30BaHOMY ILIalle00-KOHTPOJbOBAHO-
MY AOCJIIKEHHIi cepesi )KiHOK Yy IMOCTMEeHOTay3aIbHOMY Mepiofi,
y SIKMX jgojgatkoBe BxuBaHHs 1000 Mr kajibliio mpotsrom 12
MiCS1IiB 30i7bIIYBAJIO PiBEHb JIMOMPOTEiNiB BUCOKOI IIIJIBHOCTI
(JITIBIL) ta BigHowmenust JITIBII mo JITTHIIL [20]. B inmomy
paHIOMi30BaHOMY JIOCIIIIKEHHI cepell YOJIOBIKIB i XKiHOK He BilI-
3HAYEHO CYTTEBOTO BIUIMBY mpenapatiB Kaubilito (1000—2000 mr)
Ha piBeHb 3araibHOro xojiecrepuny ta JITIBILL [21]. Tomy Ha
CHOTOJHI HE SICHO, UM BIUIMBAE KaJIbIIill Ha JIIiAHUI IIpodilb Ta
SIK caMe.

Takox BHUBYaBCS 3B’SI30K MiX piBHEM Y:KMBaHHSI KaJbIlilO
Ta 3HWKEHHSIM MacH Tilla. byno mpoBeneHO neKibKa BEIUKUX
enigeMioNOriUHMX OCTiIKEeHb, IKi MOKa3aJu, 110 CIOXWBaHHS
KaJIbIIil0 3 DKEI0 UM 3 TpernapaTaMi MOXe acoLliloBaTUCS i3 3HU-
>KEHHSIM MacH Tina [22, 23], a 3a3HaueHuit epeKT, iMOBIpHO, OIO-
CepenKOBaHO 3yMOBJICHUI TUMHU X MeXaHi3MaMU, sIKi BIUTMBAIOTh
Ha JinigHuit npodins [23]. TuM He MeHIIIe neKiTbKa CUCTeMaThy -
HUX OITISIIB PaHAOMI30BaHMUX KOHTPOJbOBAHUX JOCIIIKEHb HE
BUSIBIWJIM 3BOPOTHOTO 3B’SI3KY MiXX PiBHEM BXKMBAaHHS KaIbIIiI0 (SIK
y hakTUYHOMY Xap4yyBaHHI, TaK i3 IIperapaTaMy Kajbllilo) Ta Ma-
coio Tiia [24—26], MOXHaA TIPUITYCTUTH, 110 OYIb-sIKi BUCHOBKHU
MaloTh MOMNePeaHiil XapakTep i MOTPiOHO 11Ie YTOUHIOBATU BILIUB
KIUJIBKOCTI BXXMBaHHSI KaJIbllilo Ha Macy Tijia.

Mpenapatu Kanbyilo NOTeHLilHO NOB'A3aHi
i3 36inbLWIEHHAM PU3NKY cepLueBO-CyANHHNX
ycKnapHeHb

VY Toii yac sik ogHOpa30Be BXKMBaHHS Kaubllito 10 800 Mr/mo0y
He OyJ10 TTOB’sI3aHe 3 PO3BUTKOM CEPIIEBO-CYAIMHHUX YCKIATHEHbD,
TO O€3IMeYHICTh Tepallii IIpenapaTaMy KaJIbIIilo OO0 CEPLIEBO-CY-
IMHHOI CUCTEMHU OyJia OCTaBJIeHa IMil CYMHiB. 3aMiCThb HEUTpab-
HOro abo HaBiTh MO3UTUBHOTO €(PeKTy, 30iIbIIEHHS PiBHS BXU-
BaHHS KaJIbllit0 MOXe (haKTUYHO 30iIbIINTU PU3UK YCKIATHEHD i3
OOKY cepLeBO-CyAMHHOI CUCTEMU.

VY Mertaananisi, onyoaikosaHomy y 2010 poui Bolland Ta cmi-
BaBT. y British Medical Journal, y sikuit Oyj0 BKJIIoUeHO OibIie
Hixx 12 000 oci6 i3 15 moaBiliHKUX CIINUX ITIale00-KOHTPOILO-
BaHUX paHIOMi30BaHMX TOCTiIKEHb, CITOCTEPITaIOCs 3pOCTAHHS
4yyCia BUNAAKIB iH(papKTy Miokapaa nmpubiusHo Ha 30 % y rpy-
Mi Mali€HTIB, AKi MpUiiMaiM IIpenapaTu Kaubliio (= 500 Mr Ha
no0y), TMOPiBHSHO 3 rpynolo miaiedo [27]. binbinl cKkpynmyabo3-
HUI aHaIi3 IoKa3aB, IO BiIHOCHMI PU3UK BUHUKHEHHS iH-
¢apkTy Miokapaa B IpyIli HNalli€eHTIB, SIKi NpuiiMaau mpernapaTu
KaJjblilo, 30inbimmBesa Ha 31 % (BP = 1,31, 95% A1: 1,02—1,67),
3a IaHUMM aBTOPiB KJIiHIYHOTO AOCHiIKeHHs (pikcyBangocst aHa-
JloriyHe 36inbIeHHs pusuky Ha 27 % (BP =1,27,95% A1: 1,01—
1,59). Ilpote He cmocTepirasocsi Oyab-IKOTO iCTOTHOTO 30ib-
IIEHHST Yucia yCKJIaaHEeHb, SIKi OyJIM B3sITi 32 KiHLEBI TOUKHU, Y
TOMY uucii yactotu iHeyabty (BP = 1,20, 95% M1 0,96—1,50),
cmeprti (BP = 1,09, 95% 11: 0,96—1,23) Ta noeaHaHHs iHdapK-
Ty MioKapja, iHCyIbTy i pantoBoi cMmepti (BP = 1,18, 95% MI:
1,00—1,39).

[IpoBeneHHs1 3a3HaYE€HOro MeTaaHalli3y OyJ0 YacTKOBO O0Yy-
MOBJIEHE OTPUMAHUMM pe3yJbTaTaMUd pPaHAOMi30BaHOTO ILjia-
11€00-KOHTPOJbOBAHOTO JTOCIIKEHHS, 10 YBIWIILIO M0 1€l X
rpynu Ta craHoBwio 17 % Bin 3aranbHOro o6’emy [28]. V mpomy
TMOCTIIKEHHI Tepartis rpernaparaMy Kajbllilo CypOBOIKYBaIacs
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trial from the same group that contributed 17 % to the
overall weight [28]. In this trial, calcium supplements
were associated with a significant increase in HDL
cholesterol levels but, nevertheless, also an increase in
the risk of myocardial infarction [20, 28]. The authors
postulated that calcium supplements may acutely el-
evate serum calcium levels [29] and, as a result, may
enhance vascular calcification [28]. In fact, in a num-
ber of observational studies, high serum calcium levels
have been associated with vascular calcification and
an increased risk of vascular events, including myo-
cardial infarction, stroke and death [30, 31]. Further
support for a potentially deleterious effect of an acute
increase in serum calcium comes from the observa-
tion that, in the meta-analysis, dietary intake was not
associated with myocardial infarction, in line with
observations that calcium from dairy products hardly
affects serum calcium levels [27].

Whilst the meta-analysis of Bolland and colleagues
should be interpreted as a strong signal that calcium
supplements (without vitamin D) may potentially in-
crease the risk of myocardial infarction, several limi-
tations and even inconsistencies should be taken into
account as well. First, the statistical outcome was only
borderline significant (HR 1.31, 95% CI 1.02 to 1.67;
p00.035), with a broad 95% confidence interval that
approached 1 in the lower limit, suggesting that the
findings have to be interpreted with caution. Also, the
studies included in the analysis had been designed to
assess the effects of calcium on bone density and frac-
ture risk. None of the included trials had cardiovascular
outcomes as primary or even secondary endpoint. As a
result, cardiovascular events had not been adjudicated
in a standardized manner, which may have resulted
in over- or underreporting. Third, whilst the meta-
analysis provided evidence for an increased risk of
myocardial infarction, no increase was observed in the
incidence of stroke, death or the composite end point
of myocardial infarction, stroke and sudden death. In
addition, trials that combined calcium and vitamin D
supplements, the recommend strategy to prevent frac-
tures in most elderly individuals, were excluded. In this
context, it should be noted that a number of large-scale
studies of calcium combined with vitamin D did not
document an increase in cardiovascular risk [32, 33].
It is possible but not known if correction of vitamin D
deficiency might counteract any potential detrimental
vascular effect of calcium supplements |34, 35]. Final-
ly, with the exception of the relatively small-sized trial
from the same group [28], individual trials with cal-
cium supplements did not show a significant increase
in cardiovascular risk. In fact, a recent randomised
placebo-controlled trial by Lewis et al., not included in
the meta-analysis, did not find a higher risk of death or
first-time hospitalization from atherosclerotic vascu-
lar disease in patients on calcium supplements [36]. A
subset analysis even suggested a cardioprotective effect
of calcium supplements in patients with pre-existing
cardiovascular diseases. Nevertheless, the meta-anal-
ysis by Bolland et al. should be taken seriously, not as
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3HAYHUM MiABULLIEHHSIM PiBHS JIMOMNPOTEINiB BUCOKOI LIITbHOC-
Ti, a TaKOX 30i/MbIIIEHHSIM pU3UKY iH(papKTy Mmiokapaa [20, 28].
ABTOPU MIPUITYCTUIIN, 1110 TIpETapaTh KajibIlil0o MOXYTh Pi3KO i1~
BUILUTHU PiBEHb KaJbIIiI0 B CUPOBATLI KPoBi [29] i, sIK pe3ybTar,
MOXYTb ITIIBUIINTY Kajbludikamito cynuH [28]. Ha croromHi B
NEeSTKUX OJHOMOMEHTHUX JOCHIDKEHHSIX BUCOKUM PiBeHb Kaslb-
Lil0 B CUPOBATLi KPOBi ITOB’A3YIOTh i3 KaJbLIMHO30M CYIWH Ta
MiIBULIEHUM PU3UKOM CEpLIEBO-CYIMHHUX YCKIAHEHb, Y TOMY
yucli iHhapKToM Miokapaa, iHcyabToM i cmepTio [30, 31]. B iH-
1IIOMY MeTaaHaJi3i 0yJ0 BCTaHOBJIEHO, 110 iH(apKT MioKapaa He
MOB’sI3aHU i3 BXMBAHHSIM KaJIbllil0 i3 MPOLYKTAMU XapuyBaHHS,
OCKIJIbKM, BiITOBIIHO IO CITOCTEPEXEHb, KaJbIIili i3 MOJOYHUX
MPOAYKTiB MPaKTUYHO HE BIJIMBAE HAa PiBEHb KaJIblIit0 B CUpOBAaT-
i kpoBi [27].

V Toit yac K MeTaaHani3 boyutanma i cmiBaBT. ciim iHTep-
IpeTyBaTU K BaXXJIMBUI CUTHAJ, KWK BKa3ye, 10 KaJbIiil
(6e3 BiTaminy D) MoxXe MOTeHLIHO 30ibIIUTA PU3UK PO3BU-
TKY iH(apKTy MioKapjaa, IpoTe CJIill 3BepHYTU yBary Ha JAeKijb-
Ka oOMeXeHb i HaBiTh HEeBiAMOBIAHOCTEH, SIKi MTOTPiIOHO B3SITU
no yBaru. [lo-mepiue, pe3yabTaTu CTATUCTUYHUX TOCITIIKEHb
Oysiu Juie «puKopAaoHHo» 3Hauymi (BP 1,31, 95% J1: 1,02—
1,67; p = 0,035), i3 mupokum 95% NOBipYMM iHTEpBaJIOM, IO
CBOEID HUXHBOK MeEXel HaOIuXKaeTbes Mo 1, 3a3HaYCHU
¢axT BKa3ye Ha Te, 110 Pe3yJbTaTH MOTPIOHO iHTEpIpeTyBaTU
3 obepexHicTio. KpiMm Toro, yci nociigkeHHs, sKi OyJIM BKJIIO-
YeHi 40 aHali3y, Oyau po3poOJieHi A OLiHKM BIUIMBY IIpelia-
paTiB Kaiblil0 Ha MiHEpaJIbHY IIUIbHICTh KiCTKOBOI TKAHWHMU i
PU3UK TepeaoMiB. Y KOOHOMY BKJIIOUEHOMY OOCIiAXKEHHi He
0yJIO YCKJIaAHEeHb i3 00Ky CepleBO-CYAMHHOI CUCTEMMU SIK Tep-
BUHHMX, TaK i BTODMHHUX KiHIIEBUX TOYOK. Y pe3yjbTaTi 3a-
XBOPIOBAHHSI CEPLIEBO-CYIMHHOI CUCTEMM HE PO3IJIsIaucs
3a CTaHAAPTU30BAaHOK CXEMOIO, 1[0 MOIJIO MPU3BECTU 0 3a-
BUILIEHHs a00 3aHMXEHHs Moka3HuKiB. [lo-TpeTe, y Toil yac
SIK MeTaaHaJsi3 OTpUMaB CBiUEHHs TMPO MiABUIIEHHS PU3UKY
iH(papKTy MioKapaa, He CIIOCTEPITalocs ITiABUIIEHHS YaCTOTH
iHCYJBTY, cMepTi a00 KoMOiHyBaHHS iH(papKTy Miokapma, iH-
CYJAbTY ¥ panToBoi cMepTi. KpiMm Toro, KIiHiYHI DOCTiIKEeHHS,
y SIKMX IpU3HayajJlu KOMOiHOBaHi mpemapaTu KaJbllilo i BiTa-
MiHy D (ix mpuiiMaloTh y OiJIbIIOCTI BUMAAKIB JIIOAU CTaApPEYOro
BiKy i3 MeTol0 3arobiraHHs mepejoMaM), OyJU BMKJIIOYEHI i3
MeTaaHasi3zy. Y lIbOMYy KOHTEKCTi CJIi Bil3HAYUTH, 11O PSIJ Be-
JIMKOMACIITA0OHUX JOCIiIXEHb KaJbllil0 B MOEMHAHHI 3 BiTaMi-
HoM D He peecTpyBaB 30iJIbIIIEHHS] PU3UKY CEPLIEBO-CYIMHHUX
ycknaaHeHb [32, 33]. MoxuBo (ane 11e 1ie He JOBEJEeHO) IO
KopeKmisg AediuuTy BitTaMiHy D Moxke mpoTHHiSITH OyIb-SIKUM
MOTEeHLINHO MIKIiZIUBUM edeKTaM IpelapaTiB Kajbllilo 100
cepleBo-cyauMHHOI cucteMu [34, 35]. Hapemri 3a BUHSATKOM
NesIKUX HEeBEeJIMKHUX 3a 00’€MOM KJiHIYHUX CIIOCTEepeXeHb i3
Ti€el K rpynu [28] oKpeMUMU AOCTIIXKEHHIMU i3 MpernapaTaMu
KaJIbLil0 HE MOKa3aHO 3HAYHOTO 30iJbLIEHHSI PU3UKY ceplie-
BO-CYIWHHUX YCKJIaaHEeHb. 30KpeMa, OCTAHHE paHIO0Mi30BaHe
miaedo0-KOHTPOJIbOBaHe AOCiAXeHHs Lewis Ta CIiBaBT., siKe
He BKJIIOUEHE y 3a3HayeHWi MeTaaHalli3, He BUSIBMJIO BUIIO-
ro puU3MKy cMepTi abo MEepBUHHOI TocmiTaiisaluii i3 mpuBomy
YCKJIaHEHb aTePOCKJIEPO3Y CYIIMH Yy MAIiEHTIB, SIKi TpUuiiMaiu
nmpenapaty Kanublifo [36]. MHOXWHHUIA aHaji3 BUSIBUB Kap-
IiOTIPOTEKTOPHUM e(eKT IperapaTiB Kaibllilo y IMalli€HTiB i3
CeplEeBO-CYAMHHUMU 3aXBOPIOBAHHAMU. TUM HE MEHIIE MeTa-
aHani3 Bolland Ta cniBaBT. ciif B34TU 10 yBaru, mporte He K
Oe33amepeyHuil nokKas, a sIK curHaji 6esneku. HeobxigHo mpo-
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conclusive evidence but as a significant safety signal.
Future studies with calcium should be designed to in-
clude careful assessment of cardiovascular endpoints,
preferably by independent and blinded adjudication.

Calcium and cancer risk

There is also much controversy about the effect
of calcium on the risk of cancer, with observational
studies showing no effect, a protective effect or even
an increased cancer risk [37]. Because the topic is
diverse and the findings inconsistent, this section
will only briefly discuss the association between cal-
cium exposure and colorectal cancer, breast cancer
and prostate cancer, since these have received most
attention in recent years [9].

Whilst several observational studies conclud-
ed that calcium intake does not affect the risk of
colorectal cancer [38], a number of cohort studies
did find evidence for a protective effect of high to-
tal calcium intake (dietary intake plus supplements)
[37, 39, 40]. In one of the main studies, a NIH-
funded 7-year prospective trial in 293,907 men and
198,903 women aged 50 to 71 years, the risk reduc-
tion for colorectal cancer in the highest compared
to the lowest quintile of total calcium intake was
0.79 (95% CI 0.70 to 0.89) in men and 0.72 (95%
CI 0.61 to 0.86) in women [37]. Moreover, in a
meta-analysis of randomised controlled trials in pa-
tients with previously removed colorectal adenomas
and randomly assigned to calcium (1,200, 1,600 or
2,000 mg) or placebo, calcium supplements were
significantly associated with a reduction in the risk
of recurrent adenomas, considered as the precursors
of colorectal cancer [41]. In line with these findings,
the American College of Gastroenterology recom-
mends daily dietary supplementation with 3 g calci-
um carbonate (1,200 mg calcium) in the prevention
of recurrent colorectal adenomas [42].

Despite these data from observational studies
and adenoma prevention trials, it is still uncertain if
calcium supplements prevent colorectal cancer be-
cause large-scale long-term randomised controlled
trials are not available. The only major randomised
placebo-controlled study, the Women’s Health Ini-
tiative (WHI) trial in 36,282 postmenopausal wom-
en, found no effect of daily supplementation with
1,000 mg calcium and 400 1U of vitamin D for 7
years on colorectal cancer risk [43]. A Cochrane re-
view concluded that there is not sufficient evidence
to currently recommend the general use of calcium
supplements in the prevention of colorectal cancer
and that more research is needed [44].

The relationship between calcium exposure and
breast cancer is not clear either. Some observational
studies in premenopausal women found an inverse
relationship between calcium intake and breast can-
cer [45—47], but some did not [37, 48]. Similarly,
in trials in postmenopausal women, a protective ef-
fect has been reported [47], but most studies were
negative [37, 45, 46, 48]. If and to what extent the
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BECTHU JOCJiIXEHHS 3 IIpernapaTaMy Kaibllilo, siKi 0 OyJiu crpsi-
MOBaHi Ha PETEJIbHY OL[iIHKY CEepLIeBO-CYIUHHUX YCKIJIATHEHb Ta
Oy/u He3aJeXXHUMU I 3aCTiMJIEHUMU.

Kanbuii i pusmnk po3BuTKy paky

IcHye GaraTto cyrepevox 111010 BILJIMBY KaJIbLil0 HA PU3UK PO3-
BUTKY paKy, Xo4 B OJHOMOMEHTHUX JOCIIKEHHSIX HE BUSIBJICHO
JKOITHOTO BIUIMBY — Hi NMPOTEKTOPHOTO, Hi TiIBUIIEHOTO PU3UKY
paky [37]. Ockinbku 3a3HavyeHa TeMa € 0araToIUIaHOBOIO Ta BU-
CHOBKWU CyMepewJIMBUMHU, Y IIbOMY PO3/Iii UIIIE KOPOTKO OTHIIIE-
MO 3B’S30K MiX piBHEM BXXMBaHHS KaJbllil0 Ta PO3BUTKOM paKy
TOBCTOTO KMIIIEYHMKA, paKy MOJJIOYHOI 3371031 i paKOM IepeamMixy-
pOBOI 3aJ1034, 00 BOHM HailyacTillle 00roBOPIOBAINCS 3a OCTaHHI
poku [9].

Y Toit yac SIK 3a KiJIbkoMa OMTHOMOMEHTHUMU JTOCTIIKEHHSIMU
OyJ10 3p006JIeHO BUCHOBOK, 110 CITOKMBAHHS KaJIbIIiI0 He BIIUBAE
Ha pU3UK PO3BUTKY paKy TOBCTOrO KuIIeYyHHKa [38], HU3KA KO-
TOPTHUX JOCTIIKEHb ITOBeIa MPOTEKTOPHY [il0 BUCOKOTO DiBHS
BXMBAHHSI 3arajJbHOr0 Kaubllilo ((akTUUHEe XapuyyBaHHS ILIIOC
npenapatu Kanpliito) [37, 39, 40]. OnHe 3 rOJTOBHUX NOCTiIKEHb,
1o ¢inancyBanocs NIH, mano mpocreKTuBHUM XapakTep i Tpu-
BaJio 7 pokiB, BKIouano 293 907 yonogikiB i 198 903 xiHOK BikoM
50—71 pik, BiI3HAYMJIO 3HUKEHHS PUBUKY PO3BUTKY paKy TOBCTO-
ro KMIleYHUKa B HAWBUIif KBAPTUJi MOPIBHSHO 3 HAWHMKYOKO
3a piBHEM BXWBaHHsSI 3arajbHOro KaJibllito Ta ctaHoBuio 0,79
(95% AI: 0,70—-0,89) y wonosikis ta 0,72 (95% A1: 0,61—-0,86) y
XkiHok [37]. Kpim Toro, B MeTaaHaji3i paHIOMi30BaHUX KOHTPO-
JIbOBAHUX KJIIHIYHMUX ITOCIiIKEeHb MALIiEHTIB, OIepPOBaHMUX i3 TIPU-
BOJy aflcHOMM TOBCTOI'O KMIIIEUHMKA i paHAOMi30BaHUX 3a PiBHEM
JI0OJATKOBOTO BXMBaHHs Kasbiio (1200, 1600 a6o 2000 mMr) a6o
riane0o, J0MaTKOBE IpU3HAUEHHs Kalbllilo OyJ0 acollilioBaHe
3i BHUXKEHHSIM PU3MKY PELIMAMBIB aIeHOMM, 110 BBAXKAETHCS TO-
MepeIHUKOM paKy TOBCTOTo KuilieuHuka [41]. BigmosigHo no nux
NaHUX, AMEPUKAHChKUIA KOJIEIK TaCTPOCHTEPOJIOTIi pEKOMEHIYE
BBOJIMTH TperapaTy Kajbllito KapooHaTy B 103i 3 T (1200 M Kasib-
11i10) 1151 TpO(iTaKTUKY TTOBTOPHUX aICHOM TOBCTOTO KUIIIEUHU -
Ka [42].

HesBaxkaroun Ha JnaHi 3a3HAaYeHUX OJHOMOMEHTHMX JOCTi-
JIKEeHbD 1 KIIIHIYHUX BUIIPOOYBaHb i3 MPOMITaKTUKY afeHOMU TOB-
CTOr0 KUIIIEYHMKA, NOCi HESICHO, UM 3aIl00iraloTh paKy TOBCTOI'O
KMIIIEYHMKA MperapaTy Kajbllilo, OCKIJIbKM He MPOBEICHO BeIu-
KOMAacCIITaOHUX TOBFOCTPOKOBUX PAHAOMi30BaHUX KOHTPOJIbOBA-
HUX BUNTPOOYBaHb. TiIbKM OJJHE BEJINKE paHIOMi30BaHe Mialebo-
KOHTpoJIbOBaHe aociimkeHHss Women’s Health Initiative (WHI),
y AKOMY B3sUTM y4acTb 36 282 KiHKM B ITOCTMEHOTMAy3aTbHOMY
Tepiofi, He BUSIBUIIO XKOIHOTO BIUIMBY 11I0AeHHOTO rpuitomy 1000 mr
kanbiito i 400 MO Bitaminy D mipoTsaromM 7 pokiB Ha pU3UK PO3BU-
TKY paKy TOBCTOTo KuieuHuka [43]. ¥ BucHoBKy KoxpaHiBCbKO-
TO OTIJISAMy 3a3Ha4YeHO, 110 Ha ChOTOJHI HE iCHYE JOCTaTHBO JOKa-
3iB, 11100 pEKOMEHIYBaTH MperapaTy KaJlbllilo 11 IpodilaKTUKU
paKy TOBCTOro KMIIIEYHMKA i 111e HeOOXiIHi 10IaTKOBI JOCTiIKEeH -
Hs [44].

Takox He BCTAaHOBJICHWI 3B’SI30K MiXX BIUTMBOM KaJIbIIilO i pa-
KOM MOJIOYHOI 3aJ103U. [lesiKi OMHOMOMEHTHI JOCIiIXKEeHHSI cepe/t
JKiHOK TPeMeHOIay3aJbHOTO BiKy BUSIBUJIM 3BOPOTHUIA 3B’SI30K
MiX piBHEM BXWMBaHHsI KaJbllilo i paKOM MOJIOYHOI 3aJ103U [45—
47], a inmni He BusBuan [37, 48]. [1omiOHO B MOCITIIKEHHSIX cepe
JKIHOK TTOCTMEHOMAay3aJbHOTO TIepiofy BiI3HAUYEHO IMPOTEKTOP-
HUi1 eexT [47], aje OLIbIIICTh TOCTiIKEHb MaJIM HEraTUBHUM pe-
synbrat [37, 45, 46, 48]. Takox HEBiZOMO, IKY pOJIb Biirpae maxe-
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source of calcium intake (dietary intake versus sup-
plements) plays any role is not known [48]. Overall,
an independent effect of calcium on the incidence
of breast cancer remains uncertain.

In men, epidemiological studies have suggested
that a higher total intake of calcium might be associat-
ed with an increased risk of developing prostate cancer.
In these studies, total intake of calcium varied from
more than 1,500 mg to more than 2,000 mg/day
[49—51]. Calcium could potentially suppress the ac-
tive form of vitamin D (1,25-OH2-D3), known to
have an antiproliferative effect on prostate cancer
cells [50, 52]. However, other studies could not con-
firm this association and found no or only a weak rela-
tionship between calcium intake and prostate risk [37,
53—55], even at very high intakes of calcium [37, 54].
As with colon cancer and breast cancer, conclusive
evidence is lacking and more studies are required.

Calcium and the risk of kidney stones

Since most kidney stones are composed of cal-
cium oxalate, an association with calcium intake is
a theoretical concern. In the prospective Nurses’
Health Study, women who took supplemental cal-
cium (1 to > 500 mg/day) had a small but significant
increase in the risk of incident symptomatic kidney
stones (RR 1.20, 95% CI 1.02—1.41) compared to
those who did not take supplements [56]. Women in
the highest quintile of dietary calcium intake (medi-
an calcium 1,303 mg/day had, however, a lower risk
(RR 0.65,95% CI 0.50—0.83) compared to those in
the lowest quintile (median calcium 391 mg/day).
Other trials also showed a slightly increased risk of
kidney stones in individuals on supplemental cal-
cium (1,000 mg/day) [32] and a lower risk in indi-
viduals on a diet rich in calcium [57, 58].

The lower incidence of kidney stones in individu-
als on high dietary calcium intake is likely due to bind-
ing of dietary calcium with dietary oxalate in the gut,
with reduced intestinal absorption and urinary excre-
tion of oxalate. Calcium supplements, on the other
hand, do not bind dietary oxalate when taken without
meals. A combination of maintained oxalate excretion
and increased calcium absorption and excretion from
supplements increases the risk of stone formation [59].

In addition to beneficial musculoskeletal effects,
especially when combined with vitamin D, calcium
supplements have been suggested to protect against
colorectal and breast cancer and to reduce some vas-
cular risk factors. At the same time, safety questions
have been raised about the role of calcium supple-
ments in potentially increasing cardiovascular events,
prostate cancer and kidney stones. Whilst these safety
concerns have to be taken seriously, currently available
evidence is not conclusive. In future research, priority
should be given to well-designed long-term studies to
assess cardiovascular and other safety endpoints.

To be continued
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peJio HaAXOMKEeHHS KaJbllilo (3 DKelo 41 y BUIJISAOI IperapariB)
[48]. VY minomy He BU3HAYe€HO 0€3MOCEPEAHBOTO BIUIMBY KaJbIIilO
Ha 3aXBOPIOBAHICTb paKOM MOJIOYHOI 3aJ1031.

Y 4on0BIKiB eMmieMioNOTiuHI JOCTiIKEHHSI MOKa3ajlu, 10
BUIIMI piBEHb BXWBAaHHS 3arajlbHOTO KaJblLil0 MOXe OyTh
MOB’A3aHUM 13 MiABUIIIEHUM PU3MKOM PO3BUTKY paKky MpocTa-
TU. Y LUX AOCIIKEHHSX piBeHb BXMBaHHS 3arajJbHOr0 KaJblIilO
KonmBaBcs Bin Oibiie Hix 1500 mr go Ginbire Hixk 2000 mr/m0o0y
[49—51]. Kanbliii MoXe MOTEHLiHO MPUTHIYyBaTH aKTUBHY
(opmy sitaminy D (1,25-OH,-D,), 1o, fK BioMO, CIIpaBIIS€ aH-
TUIpojidepaTuBHUN epeKT Ha KIITUHM paky Ipoctatu [50, 52].
TuMm He MeHIe iHIIi TOCTiMKEHHS He 3MOIIM IiATBEpAUTH Liei
3B’30K i HE BUSIBUJIM XOAHOTO a00 BCTAHOBWJIM JIUIIIE CIaOKUit
3B’S30K MiX PiBHEM CITOXMBAHHSI KaJbIlil0 i pUBUKOM PO3BUTKY
paky nipoctatu [37, 53—55], HaBiTb ITpH Ty>Ke BUCOKMX J03aX BXU-
BaHHS Kaubliito [37, 54]. SIK i ipu paKy TOBCTOI KMILIKH, TaK i Mpu
paKy MOJIOUHOI 3aJI031 MEPEKOHJINBUX IOKA3iB HEe BUCTAYAE i I10-
TpiOHO OLIbIIIe JOCTIIKEHb.

Kanbuiin Ta pusnk ceyokam’siHoi XxBopo6u

OcCKinbKy OiNBIIICTh HUPKOBMUX KAaMEHIB CKJIAmaroTbCs 3
OoKcaJllaTy Kajbllilo, iX 3B’S130K i3 piBHEM BXMBAHHSI KaJIbIIil0 BU-
KJIMKAa€E TEOPETUYHUI iHTepec. Y MPOCIEeKTUBHOMY JOCTiIKEeHHI
Nurses’ Health Study XiHku, siKi npuitMaau JOJATKOBO Iperia-
patu Kanbliito (Bix 1 mo > 500 Mr/no0y), Maau HeBeJIUKE, ajie Bi-
porigHe 30iIbIIIeHHS] PU3UKY CUMIITOMAaTUYHUX HUPKOBUX KaMe-
HiB (BP = 1,20, 95% JI: 1,02—1,41) nopiBHSIHO 3 TUMHU, SIKi He
npuiiMany mpenapartiB [56]. OgHaK XiHKM i3 BepXHbOI KBIHTHITI
3a BMICTOM KaJIbllilo Y (haKTUIHOMY XapuyBaHHi (MeliaHa KaJbIIito
1303 Mr/n0o6y) Manu Hwkuuii pusuk (BP = 0,65, 95% MAI: 0,50—
0,83) mopiBHAHO i3 TUMU, SIKi OyIM B HAMHMXKYi KBIHTUII (Me-
niaHa Kanbuito 391 mr/no0y). [HIi KIiHIYHI AOCTIIXKEHHS TAKOX
BiI3HAYMIM BipOrigHe IiABUILEHHS PU3UKY YTBOPEHHS KaMEHiB
y HUPKax y JIoJeii, sSIKi 10JaTKOBO OTPUMYBaJIU Mpenapatu
kanpuio (1000 mr/mody) [32], i HAWHWXKYKIT PUBUK Y JIOJEH, Y
SIKUX JlieTa OyJia 6araTta Kajibliem [57, 58].

Hwuxua yacTora yTBOpeHHSI KaMEHIB y HUPKaX y JItoJei i3 BU-
COKMM YMiCTOM KaJIbIlil0 B TOOOBOMY pallioHi, iMOBipHO, OOYMOB-
JIeHa TUM, 10 B KUIIEYHUKY KaJbllii, SKUH HAAXOAUTh i3 MPO-
MYKTaMM Xap4yyBaHHsSI, 3’€IHYEThCS 3 OKcallaTaMU, IO 3HWXYE
KMIIIKOBY aOCOPOIIil0 OKCaJIaTiB Ta iX eKCKpellilo 3 cevelo. 3 iHIIOo-
ro 00Ky, IpenapaTy KaJbllilo He 3B’SI3yI0Th OKCajaTiB, 110 HaI-
XOISTH i3 MPOAYKTaMU XapuyBaHHsI, SIKIIO iX MpUiMaloTh 0e3 iXi.
IloenHaHHs cTaI01 eKCKpellil oKcalaTiB Ta 30iIbIIeHHS a0CcopOLil
KaJIbLIilo i ioro BUBEAEHHS i3 MpemnapaTiB MiABUIILYE PU3UK Kame-
HeyTBOpeHHs [59].

[Tpenapatu Kaybliito, 0COOJMBO B MOEAHAHHI 3 BiTaMiHOM D,
no0pe BIUIMBAIOTh HAa OMTOPHO-PYXOBUI arapaT. Takox iX mporo-
HYBaJIM JUISl 3aXMCTY Bijl paKy TOBCTOI KMIIIKM i MOJIOUHOI 3aJ1031
Ta 3HWXKEHHS PU3UKY CYIMHHUX YCKIaTHEHb. Y TOM e Jac Oynu
MOPYIIEHi MUTaHHS 0€3ITeKH KaJbIIiIo 00 MOTeHILiIAHOTO 30i1b-
IIeHHST CepLEeBO-CYIMHHUX YCKIAaAHEHb, pPaKy MepeaMixypoBoil
3aJ1034 i ceyoKaM’siHOi XBopoOu. Xoya 1Ii MipKyBaHHSI O€3MeKu
MOBUHHI OyTM MPUUHSATI BCepilo3, MpPOTe ChOTOAHI HasIBHi daHi
HE € MEPEKOHIUBUMU. ¥ MaltOYyTHHOMY MPiOPUTETHUMU IMOBUHHI
CTaTu 100pe MpoayMaHi TOBrOCTPOKOBI TOCITiIKEHHSI 7151 OLLIHKH
CepleBO-CYIMHHUX YCKIIaIHEHb Ta iHIITUX KiHIIEBUX TOYOK.
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