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ABSTRACT

Aims: The Investigation of vitamin D3 serum levels has been considered
researched in order to assess the risk of osteoporosis in medical research. The aim
of this study was to evaluate the serum level of vitamin D3 and its correlation with
serum calcium level in patients referred to Sarem Hospital in Tehran.
Instruments & Methods: This retrospective descriptive cross-sectional study was
performed on all groups of patients (n=33377) referring to Sarem Hospital during
the period of 2015-2018. Serum calcium levels were measured by cresolphthalene
method and the electrochemical luminescence method was used to measure serum
level of vitamin Ds. Data were analyzed by SPSS version 24 and MedCalc version
15.8 and Pearson’s correlation test was used.

Findings: The mean age of the subjects in this research was 27.56+19.43 years old.
The concentrations mean of blood calcium and 25-hydroxy vitamin D3 in the whole
population was 9.80£0.60 mg/dl and 24.67+£16.94 ng/ml respectively. The amount
of vitamin Ds in the subjects under 16 years was 37.56+20.30 ng/ml. An inverse
and negative correlation between age with vitamin Dz amounts (r=-0.459;
P=0.0001) and a positive correlation between age and amount of calcium
(r=0.124; P=0.0001) was observed. There was a correlation of significant positive,
but weak between the amounts of vitamin Dz and calcium (r=0.203; P=0.0001).
Also, it was shown that the prevalence of hypovitaminosis D3 was 40.35% in people
under 16 years. The distribution of calcium and vitamin D3 data in the statistical
population was according to the non-normal distribution pattern.

Conclusion: The prevalence of hypovitaminosis D3 is high in Iran. In total, there
was a weak correlation between serum calcium and vitamin D3 levels.
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Immulite-Xpi2000 (Siemens Healthineers; Germany)®
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Pearson Correlation Test"

Non-Parametric Percentile Method (CLSI C28-A3)*
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Hypovitaminosis'

Hypovitaminosis'

Cresolphthalein”

Mindray Bs-600 (Mindray Co; China)*
Electrochemiluminescence Immunoassay Analyzer (ECLIA)®

Sl by pole aslisils



9 pedS g0y ale I3l s polie (55l s g (Kiwon polie Y Jouo

508G UDs opelig

Glss o o8 ) | L)
A CONOY e " .
Omeling (oS g yuea-V0 g oYY ¥R
(ng/mL) D3
P-Value
O JIPER TS 03w Nhniaad oy ua AL
(mg/dL) P-Value RN
160 |-
1400 °

ng/ml cows 0 Dy moliyg jlado

i\ 1 i i 1 1 1 1
0 200 400 600 800 1000 1200

olo o 4o 3181 e
S5 v sxie Glp (o) 9550 L3N @ YYATY (6la ools a5 0¥ S
51 yeS polie gl)ls ool sy o3l el el 5L a8 jsb len D3 yaalig
RESUIVN- Y u,..aL;5u_u| ;x.MJa Sgd>

30 (olo ) alizee (s ;0 D3 (ol g (sloosls ayje5 o JSo
Lateien a5 4598 led and o Giuled |y Giegh j0 0aiS &S % ol
6ol 5l g ailas lides pains (pm orbs (SaiS Ty oosls &y 565 el
bt @95 wage Wl oo 35 el (nl 5 WS (oo S (patie
3,5 LAt gove 4 D3 pliyg gl gesd «pizmas 0Bl oosls
sloodgaze pla ;5 (o) p 3590 83l j3 Ll eyl polie oS
o T i s ol S 155 S
wdls il e 50 @S PU Yl i p3lie (o) 990 131 5

(¥ J8)

z .
19908 )58 ol @Yl Cumaz 1) ol hoghy Caje (ke Ols il
& Colie Lot anel> 50 puandS 9 D3 (slig polie cundy (o)
S g el Cawd 4y g (pl jo 4T Lo YV,08 e uSike

WAL lie oF o)l 0,90

Ql)lS.o_aj LQULL....;‘ Sulre Vo

oy CBE (s ST 5 s las Sl 5 eSile polie ¥ Jgaz
S5l S g JUo VO fpw b oly3l 1o D fpsling (oS 9,008-Y0 5 punndS

yalyl e s LS ao
> 2Slos )-o.i!
QDAY slax) R N LA SR A R YA

\ VA« [AYAE0| YANE | Y2 (VY] AYY

.79 .
(MQ/AL) (S oo oo il TS ERNA Ve s LAV ) FY

(ng/mL) D3 alys a5y ,0n-Yo RS IR Sl IR AN B PR 4 AR AL AR

Sesre g peiian (SKwoed ppedS polie b o &S Jb
eolde G (P=eye o) =2 VYY) 090 (658 LS andlas ab cvnlin

Cily S92y S e g s (Siwoad 3 D3 pslng 5 pedS
3 i D3 ey o bol81 50 (Y Jgaz) (P=vye o) =2 YY)

32,55l FAVEFONF D3 ol g Nl i Lo jo 0,590 ¥
Cawd g yid ows ;08 Lo Ve e VE BY (S Sle g 2] s

ol

EAG
6B nz§

éé
i

Dy omeling oSy a00- Y0 Clile
k. 4

él'J'Jo\-!_dd'J.'_'AJ.‘.'_'J'N'J,LA.HAJJ

P

§

i
i
ola s g2 33

3,90 dzal> 10 Jlw 10 iSTlas b calizes (i )0 oS 2 S0keo polae ) JSCo

[Cad¥d

g

1o

°

o

g

S o 33 055 e i 5 S SIS

sle a2 308 e

Jo V0 Slas b calisee i 50 D3 (sl g (oS g ,000-Y0 polie :¥ JSCi
o Sy a5

Sk b 5o plo aolesils



WE ol pole b los 4 Ganzlye 30 mandlS (oo galans b ] (Stasod 9 D3 ol (oo po rbans Cesnidg

25 )18 D3 jaaluggnn 6 aiws 0 08 cnl 1Y By, L o J>
P9, b D3 el g Gt Jol> 00l (5)135 @l ol (g addllas )0
g2 peiliing) 508 g S]]

Oy al sloosls @je a5 09 (1 51 (S eesls 5 5lel @98 (b3
$lgasls ol lgges W el Jlojiné g3 5] ansly nl o
D)5 i gz ye (s 0d9ame D3 ey (sl Jlere Sl g (2ol
olie &y e Glone Gl )2 (o Kile ol s g s 03550 iy o5
@l 1 ald sl i (lie oS Gy g9 (0l Al
NON- s, 3l a0 (5 009050 Jgud BB 5 silate polio (05l Cuson,
L Mas solasl Parametric Percentile Method (CLSI C28-A3)
Bl a5 0 aseie MedCalC JJ5ile 5 15 55750 Sal 0l 5l sl
ey o0 B0 (ilaie 00l (cw) p dsslr )3 oS (g lade ST g (S
o9, 3l ool b andl) cesl i Lo 45 oS5 FA L F iy a4
(lniog) o5 9 2SI

solie s Vb ol adllas oy LB 5 Coenl il slaazil 5 S
S (151 e85 JLo 1) JLo V8 5 0131 50 D3 (sl (nSilis
e 55 2S5 00,0 5 YO jolie gyl o3l ol iy g eilly 4
S FE VAV ansler 5 oy ool (eSikes a5 oy ciogs 2
2 o L D3 by polie (oals g, aldl g i e
S s Gl L S g5 o 1 gy 00 030 55 (Sad (505
Slsiise |y ol ol ey oo 2lS (Liyl D3 eeliyg prolis cansl>
logas il & o llazgi 5 SS055 loligs e S slogss,
el (paling ool Slgiome a3 5l

sy ) ookl b g samie VLI s Yoo Jlo s oS glaslllas
Oeeling oz ye ol 4 Sl (51 (Sl o ol oy (il
0345 zzne «ilodds (i) ieviw slo Jbg, b 5l eolatwl b as D3
B B0 polie :ais )8 Ghogs IS0 cpl 4 g 50 polae el g g
o den ;0 0 SPVO B A polie fonnl ) oo 0 055
389 pall plpea 2 (ee 50 e Sl Al a8 polie 5 SgneS
AL SlISIS 5 s e G (Bl caslllae (o g i85 s
D3 (ealiy polie o5 0 asie copizman [ ssalie ool
Rl 0aP s (G sl sl Sl s by (G slRos o
Oeeling polie (oals Saalim IR L (B 5 adloe Coonl
2558 (nl 536 055 g @ 5 g9d9e (nl 45 955 oo oaalin Ds
@ Gk 90 @l ol STl wST D by polie )
5 0318 Comd il 5 il pol dmele 55 Kin b b ool slaclis
& pdlie ;0 az gl BB patlh Wig oo 5 0l 45 09 oo ATl
35 1,08 feliyy azmpe ol 55 550 Slalllas il esliyg ol

Immunofluorescence (IF)'*
Electrochemiluminescence (ECL)"*
High-Performance Liquid Chromatography (HPLC)"

WAL lie oF o)l 0,90

o &g Glgz (S 009ue )3 (o) p 3)50 Coxex odes jebey oS
Lople o3 cnl 53 D3 ey (onS9)008-T0 pslie isg Jlusleo
D3 ;olsgsn oo a5 g 2] e 0 p 59l VP ATEYEPY
Oeelng Gl vgeeS las ealiqu (6 dmelx (S jebar g ol
oIl anel nl o 1) ymertal sep St 09 6 ag 4 &S ol
O 5l S g JUo V0 o131 0 D3 frsling ooy polie (pSileo 020 o
ol SN S ggose cnl w09 S (oo o 0 S SL YVOFEY Y L
&9 rl & e e b pBS Candg o3l atus ol &5 cul

515 il & g
sl JS Jold (gn) 2 9590 131 4o )3 (g s S (5oS0lee 3l
polie a5 0l Sane b atdl o b eogase jo JLuVF 55 0l8l
Sl gl a5 cutls winlgs 2alS maly jsbay (850 LS o0y S
25k & S jlade a5 Sloj e Djle @ g aBL ool &5 jlen s
ol a5 Sl (53510 4y p3Y S e 50 O B)lse el S o
5 el 0T 5 Gge)gll gey9n Ll ad &y (e S
SR 53 S (go s polie (p3lgs I gh oo J5uS SloFinl ple
350 B 3 ormedS SV 3 g oo 19V Ll gss (650l pllus
atle pasie JSie lzs phlen @ bgye D3 el sldgas
o ohlers 5 MISras (s lawss oy L1 M g5l ol
590 Swaiens |y ling (ol el ;5 LS o Sty ool Mt
Sl ler 5 5yss8ml «2ulis (ol glgil alaz jlvanie glo s los
s o Ktagh a8 Canldaidl s 4 colie b Taslacails 3
olie a5 ol oy sle DPasils s 655,01, D Gealing a0 ol
Sy o0 5 & g ot S8 itz Slalllas ;0 (paling (nl @z o b (oo
Ol 2 xS IS8 Jl yo el (ol polie (35S )0 slag, wamg
57 Combar by cnl o slagtg; 4 Cobe b oS el
Sl osliial 950 Slig g5 5 o slaghs) | Soolans
9 Slygpd ez plamie laghy, b))l &5 CdS Wb plenie
Miglojl b g il cenbam Ll anle sla iils slacyslsl

aS 54 so 00litnl D3 el g ioiw gl (£9iite slo b, 5l 059 el

ARV sl SLsS i slagiy, el gl op el
o

5 latpagl oS5 SUl T g liginenl T Guiliatiag) oS
oo ety ol el YL ST b (B Sgley S slaghy,
sl ol (nl & wies 955 4 pazie S S b Sy sl
AL 5953 Sl S 5 S 50 el (g 58 @l (A5 e
OSen Jlie gl T Coss 4 ol 51 alise lo i ] a5 4 g
3 el Cews 4 HPLC (g, b (ornb lamt Jlow S5 sl o

Sensitivity'*

Specificity"'

Enzyme-Linked Immunosorbent Assay (ELISA)'
Chemiluminescence (CL)'"

Sl by pole aslisils



OLes g o blowl suse VYV

Sl ks " Julosl g Slaann (5950 plnil b ol o
‘»))51 Cewd foza) )J»)LO.Q

G A

D3 jsiealugsmed g o3g analr )0 Jloji 5 w8 (5 nie D3 (el
gl b oS oy mhaw G Guizmed )l YL £ad lnl yo
58 il (Staar pl (S 0l 0925 (Saan D3 (paling (oo
N3 ood 5 ol 85 enie 53 (i (PSS b S g a5 s
5L (2550 b (6 S el a3l

Z@‘é}»\é’ ,&m}
Ol jlows pyizme sl 1) 095 S g pols Sl alie Bosy s
RS eli.i‘q.Lo)'T Py Copde g oo,le byl oS Bl ol
ez o) Kan Blio Lo de oS0 GBI Ol p)lo liw o (So5
Jo 4 (FaiS o5l oled (rizmen g pilo Slidsd gl

.AJ)LJ ol P)L:‘ OR9% u.:l le).?l 5o 6)K""°

(SN ol
Wil oo aile e aslllas pl o GBS &S 10 wled Suga Sledsl

ol e
5 Sl B gl a8l 0j90 (S pen b dllis jo zaie Cdlas

2,0 092y 28le o,

Jb @b

ad 0y plodil o lo ladss gl ggime g g0l Culox b ingh ()
R

&L

1- L.Spel- Niedziela N, Pierzchala K, Zalejska-Fiolka

], Niedziela JT, Romuk E, Torbus-Paluszczak M, et
al. Assessment of Biochemical and Densitometric
Markers of Calcium-Phosphate Metabolism in the
Groups of Patients with Multiple Sclerosis
Selected due to the Serum Level of Vitamin D3.
Biomed Res Int. 2018;2018(9329123):9.

WAL lie oF o)l 0,90

Jb e 0 M sles S 53 ) Lo j0 p 56l YY IV (6 00gamme
Sloyas o ooliiul 350 5 odd hyyad (oamb polie oo Sl @
Al ysS [Sg5Td palus H5b 4y o slas3eleSS H0eb b Sl
ol aslsl olizeen W, ol 5

Ll JLe V8 55 SogS £O- sl s plodl Jad jo a5 glasdllas jo
SgmaS =0 o)y 9,90 dxel> doys FAA A 00 )T 5155 ¢ wiloas
Jlo V8 L5 ol S olaws Lo asllae o IMlosgy D et
Yo 5l i D3 ppusliny polie (lls o3l a5 55 i ABAY o s
5 YASY olass Syke 4 b o9 58 OVVS byl 2 Lo 5o o S5l
35 53 10 8IS iz () 1 e 55 55T Sl a8 ysli
L k;lfl.} polde >0 R Oy90 o8l ao o Fo X0 (Jlo VF 55 0l 3l
S (5 108 Egd 02,0 YA 090> &5 ilosgy (ranling ol ads 908
e Slllas 352 ol b 05 8 Yoo QLo 5 ouolonl anllias 4
e S bl alaiaghy plxil &5 50 g 00g Sl ol 1S
ol

oy polio b D3 by polie Ko K0 Coosl 3l 9090
eelS (g0 ppdlie ety 457w psloly il 352y (al b el oS
3 S B sl 136 co5 5 osaysill o9aysm pIb Cod
Shle el Ogay98 (dai 50 055 o0 )8 D3 (aling el
Ol 58 238 b 51 oo JB15 ag5 r ogdle D3 (aling (Jg 300950
e baeSe 325k 513l b (olde G ras pus & (920 4 1090 o0
2 oeebuy Gl U eb e I 00 S o0 O (sopm pilie 05 4
23U 5 s LU kT 92518 90 (nl g0y p0lie sporndS e ilie
o 5 0155 ol ] o all 3 (g 45 155 e Wi
5 prdslie » et SIS ge,8Ll (hge 90 (S5 Dlss a5 Cul
ot Jl 52 4 VTS S o S o il oo
58 o k] S el o gire aiz e ol gl 50 sasliussa
ol H1 )35 itin 90 o (Pely G S lgn aS (F=2,Y 0 ¥) s
Al (255 b S el sl et lh oS (5 9k

Io93 5 @V gt 51 lnl )3 D3 el g 350eS calolo b (bl
slogiomis 3 3 g i slagts, E55 Sz il b e
RS 55 2 s 5 S ala3] oS oS d33 e s
iy 45 AT (63 )l50 oz §) b medis gloolKiylej] i
03958l 45 ol (T D3 (aling 35l o0 (99500 |y Lo gy @l
W 5 oad b asets sloellislojl (i) o logygesl 51 (S
Ol oaiS anlgs 5 (S5 (0 50 iz ge Eoe @2y polie 3529
oS s polie o5 5,5 seld b sy ool b o 5 isle]
Cogono by ali ilg5 co Se Yol jo lais e Ul ol ol e b
Sllllas plodl S o aiS sl 03 gl s> 5 Guiliel Dygea &
Sl ansle 5l i o |y el ol polie a5 ol aslllae aiile
alides addllas Wiz 0925 S jg0 53 9 910 g ps S e 1S

Meta Analysis'"

Sk b 5o plo aolesils



WAGIRS plo Gl lont &1 rnzrle 53 oS (o gelans b O (Koo 5 D (oling (0 oo pndg

12-

13-

14-

15-

16-

17-

18-

19-

20-

21-

22-

Wehr E, Pilz S, Schweighofer N, Giuliani A,
Kopera D, Pieber T, et al. Association of
hypovitaminosis D with metabolic disturbances
in polycystic ovary syndrome. Eur ] Endocrinol.
2009;161(4):575-82.

Bouillon R, Reynaert ], Claes JH, Lissens W, De
Moor P. The effect of anticonvulsant therapy on
serum levels of 25-hydroxy-vitamin D, calcium,
and parathyroid hormone. ] Clin Endocrinol
Metab. 1975;41(6):1130-5.

Bernichtein S, Pigat N, Barry Delongchamps N,
Boutillon F, Verkarre V, Camparo P, et al. Vitamin
D3 Prevents Calcium-Induced Progression of
Early-Stage Prostate Tumors by Counteracting
TRPC6 and Calcium Sensing Receptor
Upregulation. Cancer Res. 2017;77(2):355-65.
Chatterton J, Pas A, Alexander S, Leech M, Jakob-
Hoff R, Jensen BP, et al. Concentrations of calcium
and 25-hydroxycholecalciferol (vitamin D3) in
plasma of wild kakapo (Strigops habroptilus)
living on two islands in New Zealand. N Z Vet ].
2017;65(4):198-203.

Enko D, Fridrich L, Rezanka E, Stolba R, Ernst |,
Wendler I, et al. 25-hydroxy-Vitamin D status:
limitations in comparison and clinical
interpretation of serum-levels across different
assay methods. Clin Lab. 2014;60(9):1541-50.
Enko D, Kriegshduser G, Stolba R, Worf E,
Halwachs-Baumann G. Method evaluation study
of a new generation of vitamin D assays. Biochem
Med (Zagreb). 2015;25(2):203-12.

Elsenberg E, Ten Boekel E, Huijgen H, Heijboer A.
Standardization of automated 25-
hydroxyvitamin D assays: How successful is it?.
Clin Biochem. 2017;50(18):1126-30.

Saenger AK, Laha TJ, Bremner DE, Sadrzadeh SM.
Quantification of Serum 25-Hydroxyvitamin D2
and D3Using HPLC-Tandem Mass Spectrometry
and Examination of Reference Intervals for
Diagnosis of Vitamin D Deficiency. Am ] Clin
Pathol. 2006;125(6):914-20.

Hollis BW. Circulating 25-hydroxyvitamin D
levels indicative of vitamin D sufficiency:
implications for establishing a new effective
dietary intake recommendation for vitamin D. ]
Nutr. 2005;135(2):317-22.

Malabanan A, Veronikis I, Holick M. Redefining
vitamin D insufficiency.
1998;351(9105):805-6.

Bener A, Al-Ali M, Hoffmann GF. High prevalence
of vitamin D deficiency in young children in a

Lancet.

WAL lie oF o)l 0,90

4-

10-

11-

Liao EY, Zhang ZL, Xia WB, Lin H, Cheng Q, Wang
L, et al Calcifediol (25-hydroxyvitamin D)
improvement and calcium-phosphate
metabolism of alendronate sodium/vitamin D3
combination in  Chinese = women  with
postmenopausal osteoporosis: a post hoc efficacy
analysis and safety reappraisal. ~BMC
Musculoskelet Disord. 2018; 19(1):210.

Reid IR. Short-term and long-term effects of
osteoporosis therapies. Nat Rev Endocrinol.

2015;11(7):418-28.

Uenishi K, Tokiwa M, Kato S, Shiraki M. Stimulation

of intestinal calcium absorption by orally
administrated vitamin D3 compounds: a
prospective open-label randomized trial in
osteoporosis. Osteoporos Int. 2018;29(3):723-
32.

Hossein-Nezhad A, Spira A, Holick MF. Influence
of vitamin D status and
supplementation on genome wide expression of
white blood cells: a randomized double-blind
clinical trial. PloS one. 2013;8(3):e58725.

Holick MF. Vitamin D: importance in the
prevention of cancers, type 1 diabetes, heart
disease, and osteoporosis. Am ] Clin Nutr.
2004;79(3):362-71.

Lim SK, Kung AW, Sompongse S, Soontrapa S,
Tsai KS. Vitamin D inadequacy in
postmenopausal women in Eastern Asia. Curr
Med Res Opin. 2008;24(1):99-106.

Schoonjans F, Zalata A, Depuydt C, Comhaire F.
MedCalc: a new computer program for medical
statistics. Comput Methods Programs Biomed.
1995;48(3):257-62.

Pfeifer M, Begerow B, Minne HW, Nachtigall D,
Hansen C. Effects of a short-term vitamin D3 and
calcium supplementation on blood pressure and

vitamin D3

parathyroid hormone levels in elderly women. ]
Clin Endocrinol Metab. 2001;86(4):1633-7.
Levin A, Bakris G, Molitch M, Smulders M, Tian ],
Williams L, et al. Prevalence of abnormal serum
vitamin D, PTH, calcium, and phosphorus in
patients with chronic kidney disease: results of
the study to evaluate early kidney disease. Kidney
Int. 2007;71(1):31-8.

Locatelli F, Cannata-Andia |B, Driieke TB, Horl
WH, Fouque D, Heimburger O, et al. Management
of disturbances of calcium and phosphate
metabolism in chronic renal insufficiency, with
emphasis on the control of hyperphosphataemia.
Nephrol Dial Transplant. 2002;17(5):723-31.

Sl by pole aslisils



OKen g o yblawl ouse VYA

Sarem Journal of Medical Research

23-

24-

highly sunny humid country: a global health
problem. Minerva Pediatr. 2009;61(1):15-22.
Sahota O, Mundey M, San P, Godber I, Lawson N,
Hosking D. The relationship between vitamin D
and parathyroid hormone: calcium homeostasis,
bone turnover, and bone mineral density in
postmenopausal women with established
osteoporosis. Bone. 2004;35(1):312-9.
Steingrimsdottir L, Gunnarsson O, Indridason
0S, Franzson L, Sigurdsson G. Relationship
between serum parathyroid hormone levels,
vitamin D sufficiency, and calcium intake. JAMA.
2005;294(18):2336-41.

Volume 5, Issue 4, winter 2021



