| . . . |
| Mooy dlds ¥4 63 08 oyl A 0,95 15l oAl »ogle alan |

o ot S 13 a1 )5 A S S (6 585101 (5] owy

Ol el (ol Sy pote oS (L) ST Jguy oyl il e lolo 5 (65 095 plorlj 5 05 sl ilon e g okl 1M g 8 ygumte S5
mansureh_vahdat@yahoo.com

(J}M u'z]y%‘t:-) Ql)il ‘J){J Ol RS (Sd i pole olKiisly ‘dbu).'fl ke liylow loaly 9 (U5 sl (gylews paasio g Ll ul.yl.wlf 0 ’S:-.‘K-
maryamkashanian@yahoo.com

Ol el (ol (K pole ol (L)p ST gy @i Glislon Flle 5 (U 09,5 lasls 5 (U5 sl rlow paasiie 5 bkl 106 g1 paw aR]] 35
drelaheh_sariri@yahoo.com

ol g el (S pole oKl (ool ST daed liylony e Slole 5 (165 09,5 ol 9 (U5 Sl (rlows (oSS jliiwd 16 D9 b (S48 (P393 p0 45

AN Y i pdy Gl Qe IAY redly s )b

oS
ol ey e ot 8l o (Sl 3 ke e odes e w5l (S5 (Sl (58 5 e 3 (St e MST 03 1 BB g Ao
SlBan 0,8 o Oygo wlil odind S dinej ol 53 Wlgty &S (63,150 (g9 1 (3Lj Slalllan g Cuwlylyyed 1 (g org Caenl 5 IS pnen
el (o NST 03 £585 (v e 32003 il & nlS Sl (0 5 alllae
55 9 Gy S e s (gyI3)l YooXY i (3 5 285 g Al VA=Y 155 N0+ 59y 0 )5 0ds] yameS &g 4y addlla 1,8 g,
Hise (e M8 02 22 45" Flilews 3 S (il lime 530 (565 el 0l B lilers g 9 38 (65 03151 11,00 (3stlS7 41 anlS” o
Py 3l ookl b osel Cowd dy leMbl.cd 3 )15 dunlio 3,90 09,5 63 )yl madS uSilio 35 9 Bilo B Jloy o> HLib b aS Slylew g 105
5 y2eS p value 5 4 odlizul Roc- curve g t-test g bl (cla o905l 51 .c8,5 51,3 (o )lel Julos g 4355 5,90 V& (3559 SPSS (g bl 153l
D,5 8l xe /00
YYVEDR ¢p<e/e o)) g Miro pu 055 jl 1S (5)5 (imo yobo dy 1503 Mive oM 033 &y &S Sil)lows oS (6)])3) s (Koo :WAREY
S5t o i 03,5 S (55 ine 955 2 (g dS] a2 095 93 3 S 4t gl g xS0k (330 o 53 1.5 e WA £7D VS
A5 1 oo 1YY aalllas () 3 ]S 4 oS s (gl causlio CUt OFF POINt L(+/+Y o[+ Y VS +/38 /28 p<a/o-Y)
S ZYA (S5g g AV Comls
(st 0551 () 3 ol e g ol 5 (g 03 5 ymm 3 Sl 231 S 2 S o 3 sl o 16 52050

[ Downloaded from rjms.iums.ac.ir on 2024-11-30 ]

.))S bb‘.&v‘ W%I °)fo‘°U‘:“°~

Shols 58 5L )l sl 4 pandS” G il )S ) praadS” (e MST 0y :Lbbj,e.\.".ls

Wl 0353)5 7 4kao ]

o‘)_o.m w.._,...lf d)‘)bl é_é.) wmlf L WW‘ oy
1 o sdizme Ll il ccle 4 Yles! 45 cul
(V)] 48

Ol 9 4lS 053 o b (b (b
Ol s B el & (JgyeslS gl il
Ol 3l (631 (o MST o)y 2989 L (V)b
oosSme 4l )3 Sl sid 9 Sagill s
SilS a5 31 48 s oy ) 51 &S 29500
Osel il (RS g A4S (19508 5 B Al wieo
e oo gl il JEalS” ool sl (Jgyeg S

o

LV R

9 Sl a)l3e o Fare Sl (S e HST 0
Al o (el 3 lole S o ones e J) Sy
o (Sl 2)les (el (S Jb o
Yot join ylgly 8 cilalllas v g Je &S Cunds
opl ol golae ] 3590 50 (yled o o 031> grwly
(V)8 o sl b (Sols 7 0=V 5 as)le
P35 9 S5l join sl 4B S g0 (eS|
Jeds 4 (V)ecwl plagl 03, 55 (b5 Hlude a0
e ofw Sl Salate Glaglyy oler Sbj Cuenl


http://rjms.iums.ac.ir/article-1-2025-fa.html

[ Downloaded from rjms.iums.ac.ir on 2024-11-30 ]

S5 obelj oo U glhlew (oo 08 (6 S 0101
=5 ojlasl phlew g5 5LEd Cajog ya 53 0l
L sgbame 095 yLitd 45 (Gllons 53 (s b o0
S5 ol N3)S ol e (oo V¥ /R 5 i
We/Ae J1 YL L ole (i3 jlid 4y (pupedS]
ogMe g Celw & alold ay Cugign o o o
Log o bpS (o Voo el VY ol (559
dsged 93 )3 i (owd il 4 p S (e Y

A3 0TS A poaendS” s g 5100 oS 30
285 )18 dwlie 3)50 ey

i8] s 51 enliwl by sacel cwd am cole ML)
Roc- curve g t-test (¢,lel cla 90)l .05
b b e /40 3l S p value 5 A eolal
INUAILY

aazsl

Ol e 06Sle 128515 adlllae 390 (5 V0
D9 (Y'C) ),SL\_> 9 V& Jsl.\>) JL» Y¥/Y £Y/A OU)'
VVAENY (6565595 aB90 )3 50k oy (1l
ol asr (SOLe 29 (i Vo =VY () i
Jlas) jid w3 )5 (eo YEV/Y EYL/A 0
Oy S A aandS s g (YAD ST 4 VOS
(DA iSlas g o[+F JBlas) «/VF /0¥

A5V g Jloy (FR01Y) 15 W8 (68 5l
25 VF ol 51 a8 60 Mire (e MS| 0y 40 (£4UY)
5 0 g i o IST o,y (AEF/YE) 59
A1 D e MST 0y (AYDIVY)

Ot G595 loj 3 (6))l (e g e Sl
bee () Jgin) il (dne glis 09, 93
A el G 950 S e g (95 Lt
Joi) il 09,5 93 (415 (gime gl il S
)

Cut off |y, e I, ROC o
A odlatwl )yl 1S 4 paandlS” Cod 4y point
ol 50 b dwle </ VY Cut off point -y yigs oS
S0l PN Shag SV Colas i so oo

leio.bj«lu\?jb)w;so @

Taw 4 &5 sk 4 9 (o0 oy (]S GIH
@ oadS Cand (plpl 235 (0 S35 (el 8
J=B pials b (ol ploj 4y G (]S
O Sl G (il gy 00 LS (lalas Mo
3 e 3y9e Slllas )3 (M 03y £589 (w2

Caus jl ool wl () a4 S (V) ladlas jo
0y (o s d‘)_: (Ca/Cr) L)ﬁ""])—g L w.u.lf
VY e dels 5 M Caa anl A3l oS
Syl S 285 500 (6 S0l Slols anan VY
2 oA 0 a8 ol (]S 4 S S
1SS & dS s by s o Slews LAY
oSe i b izdly /0¥ golue b jieS m
ol lis |y 4l ials cund oul &S Sbj /A
ke Onizee cpl dgs gauiligaggi pleal; g 5
Olgie & Cunl (Soo s (pl (643 03l &S 05 )8
i oM oy i e 03 6550pE gy o
(¥) s =303 dslllas aSST Jbs 3,3 )13 oLl 3,90
2 Sl ol om0 (re D9l &S 2l e g plae
U5 s 28,5 e8] 0y 03] 3 &5 L
o= ey g A 0dd (kile Bl guuilige g aS
ol i Sldllas 2o il Cuns

S=S o3l i)l (ol adllas jl CBun
oy £ s U 00 S ) S

_ 5 O,

WM 3y Slej alold 5 lyes (oob] 1S s
B8 Oyao VWAL Wil ol

5391 Jlo VOYD pus g dzin Vo V¥ Sels
S)bow 495 2 Jold adlllas 5l 29,5 (sbajline
Sba oS jl i 95> 4isS 0 Lo g S JoSio
il 435 ol S 5 0] (Sl Jgans
M8 oy 3y90 bl ()5 VO 0d9) (50elS (6 lo
2o ol dsges o) lew a8 )5 Ll as 3
A el Sl 55 g S (5o g 0 43S
053l ol S Ll asses ol 53 (il S

WA 63 M osles VA oy5s 15jl) iR js oglealan


http://rjms.iums.ac.ir/article-1-2025-fa.html

[ Downloaded from rjms.iums.ac.ir on 2024-11-30 ]

@ g3l 5518 & oS’ e (65503l 53] g 0

Mo p g uoMST 0 a0 Mino 09,5 53 10 ()bj Slaseio 1) Jgd

p- value N=IYS Mis yuf 0g,5 (N=3F) Mes 0,5 Slasuie
A YE/YEY/A Yo/ £¥/Y Mean+SD (Jw) cpw
-1 YVAEN/Y YVAEV/D (440) (S0 loj 50 (ol pu

Mean+SD
<efeeN VWFEV/A Vo- ¥/ mmHg g oos Hlid
Mean+SD
<efeeN VAESYA \RAEa7A mmHg Jgsbs 95 Lis
Mean+SD
<efeeN AAAE=A Vatys mg/dl M£SD )3l qeuls
ofey NAY ==Y ¥ 4 ofoVE ey MeanSD 515 4 pundS” Cas

olesen IMsl cle &1y M3 -yl Sanchez
28 sl La o] oUly ials gl als s Jless!
Q) B o pdS

o=l el sy ¢l 30 lLSen 9 Saudan
095 93 W PTH y50)50 pda s dulio oy OS]
09,5 93 1O (y50y9 gdaw &S Dy LS oS LA Dy,
Ylaisl &8 48,5 aoess 09,5 ol ol sl il
relS 283 50 (555 CliS pas > ol il
o=l 0929 LSl ey il 4 ya cle (V)
oo de gl el pole Cldlas plogl b sl S
23l o 55555

Jlie lais 4 o) 55 albke e caons oy
S e 48" ol L il Ko o Phuapradi
ol (LaMie jue L ploMine 05,5 )3 (5510
(V) Bl gyl gme

oy o35 slyy Ca/Cr o ww (o y S wlin
dae oyl asude /oYY ddllas cpl > oS
Jbe laie .l Gglite pa b calise Sllllas 4o
Cuwol 03) ez +/V 0> 1y Cut off -] Saudan
e Ol Gl LY (S 9 TPA Cols
(V) canl 03,8

a s 4y Ozcan aslllas ;5 oaol Cwd 4 dae
O—.’.‘ d‘ﬁ |) o[855 @a,» mej Ll » &J); /uéb
TN (S5 9 /YO Camlus g 351 48,5 Lo )3 Cns
slacel ool @olds cde (M) 156 03,S asuie ] 4l
il cddlas 3y50 cln Cumas > glis Iaka
S5 el 1503 35l90 5 inlejl (s ¢ ¢ S oIl
o) S s a5 0l LS ol addlles &Syl
Ml 5l Jd (o oS 0y & Mo jlas 50
288 Canl 81 L 5 Mo o 33151 5 s Sl

WA 63 AV oslad VA oy 1gjl) i js oglealan

B3 ROT I PP RESHPRA QORSIPHIEY
() JS8)ays

E S a9 SOy

el (633 s (5 SSLe jSls alllae
=2 sl 4 BAD Mo e MST 0y & &5 Sylos
S 5655Le 5 5 392 Wie i 09,5 jlyeS (5 1>
950 4oy (oS 0y 09,5 )3 (]S & S
Gl (S0 392 Wiso 108 09)5 I oS ()l sme
oI 0y (o Gy sl 03l Gl 3l g
2,5 oola]

guua () Kan 5 (g5 adlllas |y Sl anllas
1 el plio (7),805 Sldllas b 4ol Jls 1l o
Oldlas (g5l )3 jols adllas does Jl> e
(0= )l ons Aol 50 aLsiS

0.8

s

o
Y
L

Sensitivity

o
=
1

0.2

0.0 T T T T
o0 0z 04 0.6 0g 1.0

1 - Specificity
%95 olealj (o ROC (oo 1) JS05


http://rjms.iums.ac.ir/article-1-2025-fa.html

[ Downloaded from rjms.iums.ac.ir on 2024-11-30 ]

9. Sanchez-Ramos L, Jones DC, Cullen MT Urinary
calcium as an early marker for preeclampsia.
Obstet Gynecol. 1991;77(5):685-8.

10. Phuapradit W, Manusook S, Lolekha P. Urinary
calcium/creatinine ratio in the prediction of
preeclampsia. Aust N Z J Obstet Gynaecol.
1993;33(3):280-1.

leio.bj&é}jb)}mfs\) @

i Olallas )3 398 (o0 dpogi At jlad (15 )20

=2l o ao bl pl Cono gy 0g)e
g 4l s el Je gel g o

&3l Ca/Cr s a8 Dby lis oS opl [ 4O

80955 155 ol sl JaS (B yme 53 095
Yloss! a8 ol o] oaims ol cdlae ) ol Mg

0y 4o Ml (i iy el G 0l 3l Ol (o
u—" Sl M)GA)EJQ.J; oalaswl WM_{
o= j) eslal 4 anogs d Bl YU lus Sk
Slalllas a5l ¢ oM 0 (5,51 gy s
Sldlas b 4 dogi b0y gl ol a0l g 5t

yiin Olallas duy o yas 4 by o] e%enl zli
Ao S do et U 0,8 Ojao Lb dinoj opl 4o
8L Cuwd zblB

Xl

1. Cunningham FG, Leveno KJ, Bloom SL, Hauth
JC, Rouse DJ, Spong CY. Williams obstetrics.
23rd ed. New York, USA: McGraw Hill Medical;
2010.

2. Rodriguez MH, Masaki DI, Mestman J, Kumar
D, Rude R. Calcium/ creatinine ratio and micro
albuminuria in the prediction of preeclampsia. Am
J Obstet Gynecol. 1988;159(6):1452-5.

3. Baker PN, Hackett GA. The use of urinary
albumin-creatinine ratios and calcium-creatinine
ratio as screening tests for pregnancy-induced
hypertension. Obstet Gynecol. 1994;83(5 pt.1):
745-9.

4. Kazerooni T, Hamze-Nejadi Z. Calcium to
creatinine ratio in a spot sample of urine for early
prediction of preeclampsia. Int J Gynaecol Obstet.
2003;80(3):279-83.

5.Izumi A, Minakami H, Kuwata T, Sato I
Calcium-to-creatinine ratio in spot urine samples
in early pregnancy and its relation to the
development of preeclampsia. Metabolism.
1997;46(10):1107-8.

6. Sirohiwal D, Dahiya K, Khaneja N. Use of 24-
hour urinary protein and calcium for prediction of
preeclampsia. Taiwan J Obstet Gynecol. 2009;
48(2):113-5.

7. Saudan PJ, Shaw L, Brown MA. Urinary
calcium/creatinine ratio as a predictor of
preeclampsia. Am J Hypertens. 199811(7): 839-
43,

8. Ozcan T, Kaleli B, Ozeren M, Turan C, Zorlu G.
Urinary calcium to creatinine ratio for predicting
preeclampsia. Am J Perinatol. 1995;12(5): 349-51.

WA 63 M osles VA oy5s 15jl) iR js oglealan


http://rjms.iums.ac.ir/article-1-2025-fa.html

Original Article

[ Downloaded from rjms.iums.ac.ir on 2024-11-30 ]

Evaluation of the value of urinary calcium to creatinine ratio for
predicting pre-eclampsia

Mansooreh Vahdat, MD. Assistant Professor of Obstetrics and Gynecology, Department of Obstetrics & Gynecology,
Hazrat Rasool Akram Teaching Hospital, Tehran University of Medical Sciences, Tehran, Iran.

mansureh _vahdat@yahoo.com

*Maryam Kashanian, MD. Associate Professor of Obstetrics and Gynecology, Department of Obstetrics & Gynecology,
Akbarabadi Teaching Hospital, Tehran University of Medical Sciences, Tehran, Iran (*Corresponding author).
maryamkashanian@yahoo.com

Elaheh Sariri, MD. Assistant Professor of Obstetrics and Gynecology, Department of Obstetrics & Gynecology, Hazrat
Rasool Akram Teaching Hospital, Tehran University of Medical Sciences, Tehran, Iran. drelaheh_sariri@yahoo.com
Mehrnoosh Mehdiniaroodsari, MD. Resident of Obstetrics and Gynecology, Department of Obstetrics & Gynecology,
Akbarabadi Teaching Hospital, Tehran University of Medical Sciences, Tehran, Iran.

Abstract

Background: Pre-eclampsia is one of the most serious complications in pregnancy and is one
of the major causes of maternal death during pregnancy. Therefore, its prediction has special
importance and many studies have been performed on different materials, which may be
useful for its prediction. The purpose of the present study was to evaluate the urine calcium to
creatinine ratio for prediction of pre-eclampsia.

Methods: A prospective cohort study was performed on 150 pregnant women who were 15-
35 years old. A single urine sample was obtained at 20-24 weeks of gestation for
measurement of urinary calcium and calcium to creatinine ratio. The women were followed
till delivery and this ratio was compared between the women with and without pre-eclampsia.
Statistical analysis was performed with t-test, Roc Curve and SPSS version 16. p value < 0.05
was considered as statistically significant.

Results: Mean urinary calcium of pre-eclamptic women was significantly lower than
normotensive women (179 35 mg/dl vs 272+ 59 mg/dl, p<0.001).Mean calcium to
creatinine ratio was significantly lower in pre-eclamptic women (0.07+0.007 vs 0.16+ 0.006,
p<0.001).The optimal cut off point for calcium to creatinine ratio was calculated 0.071 with a
sensitivity of 77% and specificity of 78%.

Conclusion: Urinary calcium and calcium to creatinine ratio are lower in pre-eclamptic
women and may be used as a screening test for the prediction of pre-eclampsia.

Keywords: Pre-eclampsia, Calcium, Creatinine, Calcium to creatinine ratio, Pregnancy
induced hypertension.
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