[ Downloaded from ijdid.tums.ac.ir on 2026-06-22 ]

FEFY () o ladd) V4 0,90 N FAA LT o ()l jal acual galie g cusbas dlas

9. Job sadline O sl b g 4 Mt Jlas 9 5510 3U Culid (o B3| (wy

=L . .Y . LY. \ \ . Lo T
Sl Slan, dangd ¢ 6358 0o B Ol ge ule ol (g el Lo ¢ (gLl (sl b)) ¢ (535550 OB 50 ¢ SIadS (63 g | eam

o A

. e

ol S el b ole opl Bl OS5 ccl ol 5018 55 65 b 5 Olg Ol e e BLISI 4 ST tandie
Sap s Golasbiobs @ Ml gable e LLE s addlas cpl 3 b Gde Ll sl asiie eSSl cubs
el a0 e Do SV b ganlllae S ps Ol O

Gatle 5 Lsg o, S S 0 A 5 A8 gandllae Jol 5B s a5 Jle 00T 05 £V slaws ol e <=L>.L§l Sl by,
sl 5 a5l S 15 6,8 s e Jle V0 deas 5 LS e gh 3oty Lzl 1y andlas glanl s golal SO Bl
o S S o3l shitans .25 8 o 13 Lol 5550 Ol Ol s S5 s 5 A0 oo (S5120LE0ks @ Ml gaile
A eslizal SIS iy Oga3l 5l es S 55 sl 6 bl

Ol ganls) wle sy (g5la,baubs 4 Dl gaile O a8 YVA 5 4kl L O3 M Jels addlas 5,50 Comer laadly
CUYAITNE) 5 VWYAYAAIT/0Y) o Sa ls,beals 4 Sl ail 05 5 bes,S s sl (6,8 0l ooe (Lol
ol 3l 3s TR0(H /884 /A)) Olgebl (galols b Jlam ol l5a 55 0/ Ol Ol o 4 Ml slist, I ol Sl VVAY
/) Dlaabl Aol U i e Sl s T Say JE) il cabs & Sl el L 05 s syse £ slas
55l il 05 063 s (2A0(+/881/1) Oliabl dhols U Jlam ased l5a 5 oV 5y s JEa) 5,57 5 (JA0(+/) )

3 g o g Oy Olb o sl (gl it o fale (6ls 5L colis 4 Dl (gaiile oS sl OLES Lo (ganlllas (8 S aos

ulﬁ‘gu\)@_? ‘va_{.iﬂtﬁe&;b ‘(ﬁa—‘:j))uﬁjﬁ) Q})JJJ&{:}l& L;oMj}z gJ;A J\?!}S L;jjjﬂjsju\ﬂ QLE.:‘E;J)SJA—\
Ol Ol (i gd Sy £ e b&:j‘igwjﬁtﬁ}ﬂ)f)}).i sA U'L; o lSin s (S plie slags sl 31 (K Sl S e Y
;).J.i“;)‘]@ ‘Mwﬁﬁf# alfvii‘é‘r»éﬁhd}ﬁ) O})JJ.L&‘:)LO 65.&2&)}; ;ﬂ)d}): dAe Qu.;:u*;f—v

Ceeas YNV )JLA-\ NYEYYo-. - U.Q.B &’Lua:\.‘ytm J:):’J X B Jac ‘a}Lc h_\sﬁ.‘.&j:}% Y S)L_3 ‘(5")“ UL:L;LA (Cyas UL:L_A uS‘L:\-Ls Zr.!w*

ramezani@endocrine.ac.ie : < 5 <)

VWAA/ AN Y 2y ey WA/ A/ Y sl 93 5 gty VWA 700 readls ya g,


https://ijdld.tums.ac.ir/article-1-5893-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-22 ]

YV o gl a3 g 551051 il (o BUSS ) gy 3 30500 9 e iluin

el sl sSU W5 il e e 65 S Jlab | e
3l Bl gtk cubss 52 p5 ks S5 L aS 028
LSS el il el S ole 5 b 51 V0]
5 SIS s S e S pis o
Ll L ASE s SVpame Chle L
dey g AR 5 el desl SOl AnST s lad S 5
Sousl Aol 2dale (L0580 5 b O5ST Sad 5550 )
Byl sdal 53 Ol Sop b Jobe s asl il

DNV] Ll
Cabs 5 olal Subs e B ey 53 35 5o Dlalllas
3 el sl s Oy O Ssn b oss g
Sl sl e ol sae bLI I O1Saa 5 Fuchs (gasllas
3 5 Oy Ol 4 e Ol 5 (lo5L by«
o Cavicchia gadlhe ;5 [YA] sl ol olbs lagloess
530 g ks e BLil a4 50 YOIY Jl s O
DT ol 0k Ll 0858 Ol s 550 5 6315 ol
Loyl s gasdllas 55 Yoo Jle s 50 0L Kes 5 Wolf
Lles S = Slan 1) Ol Ol 5 (551200 ulis o Loz
adlas dex I 6 s Sldlas s Lo 53 Ll [Y+]
e Solbbgae bLIE YA Jl s OKea 5 Oskar
odsd Ol O 35 Rl 5 olosl by sable
Aol 5y 50T ke G s e b ) [YV] ol oS
ol OF Sldllas cplys a5 LB gassS L [YY] 23 8 3
5L SasdS &) yons Bhes Sldlas ol 5l gl S
d e o 5 a3l ol Vb 6,8 slaeyss b
Sl oS Saled 5 e dher I Sasdse Jalse S
sAo ml e g by K3 bl e Wl s
ey b5 s et Sldllae Glaiussdze 05 L2k
33 Ol 53 Oy Ol 5 515,k Sals SV b g 00
O 5 0o ol St e 5 S5 s 2058 )b
S bl ool ol a4 Ml sarle p BLSLIE i

! purine nucleotide

PR Y

5 Sl 0Ly ol prels S Oy Ol u
D-F] cl o3 SRlsl 4 5, o) glaaas s O &
(ol ol 518 Cgline Caliis glay S s O &
35 53 O ol dlo ey g5l Dllllas S 0 S
Sk 51DV el 0 635 e Lo s 350 TOre s
4 aSsba (ol By O OU5 53 O o Sl
LY] o5 e Joli 15 065 a0l o IS 51 s Yo ol
35 O Sup Ol S Canl esls Ol s Sllas
55 Ol 5l Bl e s Soe Ol s aiy (gla,siS
e Ol 5o Y] cad iy ail ann g J= s gl 5iS
e eerty 5 s 0L et (Al Oy O
302 Ol 5 25 game U5 53 Ol 51 50 S
S @il [ 0] cd LRIl a4 gy S cwd L O]
bolse oS50y ol odss atls JolS bty Oliey Ol
P bagrlse ((Salpls ganle 5 KI5 ahex 51 (guame
oS Glael slassls Gras gadle Ol
(SR 2 w3 s oS Sl (S sbassles
Gl gSh s oo ps (Kdl 5 o053 SOl ¢85
o Ol b 51 AT Wleks - ke OF (gl bt
gl Gl dax Sl S ple S S Llesls 0LE
Slagal 038 b dauly b eyl pls 5 0505
F3p Ol Ol 550 53 5lenSt (e il J s 0o
ad slay St Chle alpl eees [40 V0] s
4 s OU3 53 2550 53 2 a8 2l5550 Ofs Al 5 o s
Sop oI L Lsde e i jgba 50 ss g culs

IN=VY] Wlazils alas Oy Ol o
Sl o3 Siss Sl sl S als ol cobs
33 033 medS A3 VY0 s O Eabs o3y
g5 abis 5o Sl adsl Sl e e o JBIay 5 YN E]
357 Solok b s 5 AU el G oS AL o
5 03s omIB L olaol Cobs ramen Ll esls OLL

sla B o5l Wlss o 555 Bl 3l rofinns byl 3l


https://ijdld.tums.ac.ir/article-1-5893-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-22 ]

() o back) V4 5,50 1YAA (LT~ o .0l ol pnasl galia g Cualas dlas YA

by S s il O3 gadS sl Ol
Gl gl L M sl (ol Ll S 513 ls b
ool cobs gadle s Wl LTV 5 (gL cobs
Gl 0U3 5 6,0 0l e ke L andllas 35
55 3 VYAY (AAS1/0)) oyls,l cubs 4 Skl saile
sy5m 3 GadS sy Jle VAT (UYIITNE) L 0L
S sl AUl sba sl Sl Lg)_ﬂ@.q- 5 e andlas
SrS A D)o J Jle (b (S OWSCEe 5
S SOl S 3 Syse ol 4 K i, LA
Sl Olb o 35 658 8 3550 53 LT 51 els 5550l
Sl ks Bl S S e 5 35 e
Joes Olesloy ahor 51 llits b 511 abg e eSS
GaieS b ol (53038 Sl s S e J (g T
GAFES 5 s b paasie Jold dsly aasS
Ao el 53 s S e s G o5 Gl 2
L B8 5 53 e 4l &y pots Oty Ol e 2l
ol S s 2 I s el ol en 4 1S sl
5 e Ol Gl Sl s 8 e s Oy
ol S K g andllas o sl il a8 le ]
e okt il Lt iy S 3 i s o
Solow Gl 5 e 0 g o SADbL 5 4 S 515 amLias
0353 348 psle odSlassy O GaieS buy b
Aol S S sl peles S S wel ol 5 AL s

3 S

Solel o 5 4 5o

L Gl Gl oKk & goas 5131 4l Slasiis

le.éj O é‘f sl ol 63l QL.\._' a);)Q)J L}Jbbﬁ
Yo 7 . 7 ¢ . s

9 Ls"6)L‘\LSLAUJ")")'\°})§}5O':‘.’)>4:’.L.’;UW)J

roJ.l&LSw w 6;0)‘.);.:‘ )j.l:.wd.: A eslaad VL;.‘::’JQ“

!t test
2 Mann-Whitney U
® Hazard ratio (HR)

et 13 bl a0 SV b b (6850 (00

LYY
o) s ol 0L A 5 45 allae 6 5 anllls ol
Folse s S Sl 25 5 o saddlls S canllas
Sl Sa5 ot e 5 Sl blen Sl b
Wogadkn 53 &S ol Sl s Lelge nl S SS P
Il T VL S35 10040 sl sk e bl Ol
Ao glad dolal s, b Ol ks opl OLSL
Sl Al Loy 13 Lo aalllas 5,5 (glal 0
e Ol S 31 aS 8 8 e s andllas  elazsd
Sl eyl USS sl psle 5 slal gl800
Ao ng oy e Mg Ol eSS (5
S 3y o S S Juls 5B e s ksl Dses
Jye 52 & anxlye K3 4 5 Slyles 51 13 oo G T s
Caal 5 el 5 me b Sl 5o dd e il 5130
JESUSUIN U W20 SN Ry B N PG PP ‘CJL
G S o e S e S lules LS aia S
Olisl 4 5 K o ges Sl dly w0 sl 3l O b oS
@)Ujl&}@.&@a;\;@l;il.uc,‘@_?wlfuu)m
e 5 S e 6oslsb DLl @ s il lad b assl e
Sy by oot salae T sl plad anxl e
B Sl Jold w5 Glags o Seilll 5 okss i3 sel
Llas S 15 sl IG5 KL o LS 5 055 s
Jle 0=V O3 84V sluas ol a5 ¢L>_u'l sz Y]
Salo 5 Ldgs 3 S S 5 Ao 5 L8 andlas Jol 50 s S
s ol cdls | adlae glanl 5 (gols,l SG Bl
@hal 55 Oy Ol 4 Die 5131 gads s sl
oo adlae Sl o8 L gkl bl 0L 5 axdlas
5 adllas glanl 5o olasl cubs @ el Al Ll
53 e oY e sty 33 LS O Y e e

03 gll by SKes g SULE @ s L s o


https://ijdld.tums.ac.ir/article-1-5893-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-22 ]

Y4 o gl a3 g 551051 il (o BUSS ) gy 3 30500 9 e iluin

Saled o Lile K sdsus sla e 5 = 5 ol dde o
LS55 a5 S S 05 (G ed
V0 ol 5 SPSS i3l 5 | Golel s 53 s 8 L

s 8 Al Sls sxe P<O.05 ldis 5 ol esline]

ba 4l
ol el able Loy M el andllas 550 Cumaxr
Aoy 6ol uls w4l agle O & TV 5 gula0k
LoOLs 5 Jlo YA (VIA) o Sl Gl 5 S0l
Oy 065 5o YO/ (VIA) 5 otk ol a4 Dl gagles
3 al clasie by bl Cabs a4 Sl ganle
Gl 0l 03,50V Jgd 3 anlllas 3 eSS L5 6 S

O dsa)

OL3 5 bl abis & Ml saile bl 658 53 ¢l
0> eslinal SIS sli 0sa3T 51 Sl ekl 05 Wl
Sl Ol gy aalllas b 3 Dl dlS Sl 05031 ol
sl b oks Ol e 4 Sl e (Failure) oSl
53083 WS L s Ol S 51 e sa S e canlllas
ol gl 55030 Olgeas (lost to follow-up) asilas Jsb
(time to event) ¢ 555 b Olej LA w3 S L > (Censored)
SEGS s adlas g o Ol s 53 8 Gl p
S S b5 6 OLL Ol O §585 35050
5 2505 &l Stepwise Jbe s S (i a8 Ol Ol
Suled 5 e Jold Jleas| eaiS ase (gla e i
A (o7 $12 P01 55555 1 P<OD) S oo 5
Cox) S8 L bz Ol Jue gl s an S
4 (Proportional hazard assumption) —slie ool last a5 3

A3 8 S 0T D milize 5 A b)) SIS

dadllas (shaial ja 0958 g0 aa)gd uleal o dadlas jo HISAIAS &S pudi daly Slaadidio - Jgua

ook cobs aala oo olaul ubs anla b b e
VA sl AN =3l

Yo/Y (VIA) YAY (VIA) # (Jl)

YV/0 (£/1) Y4/t (£/4) # (Kg/m?) oy o555 sasles

AV (VYY) 4376 (\V/4) # (Cm) ,aS 35

4/ (YY) VoY (4/4) # (mg/dl) Lewdy gkl s

VY/E (E4/Y) VYAV YY)

VA4 (FA/Y) 1471/) (FA)
IAVARQRYZY) £4/Y (4/A)
1Y (YY) VYY) (YY)

VYAV (YA/N04-A/Y) VIV (\YVVAT-V/0)

V&Y (WYY WYY (\A/E)
VY (V\/Y) YAY (VYY)

£¢ (\/V) \W(V/E)

# (Mmg/dl) Lewdly axelor 55 A3

# (mg/dl) J5 =)

s (mg/dl) J 5 = SHDL -

(mg/dl) J5 =.JSLDL -

#(/Vo-/Y0 Saw 5 4ls) (mg/dl) b ,ulS ¢ 5
# (MMHQ) J s § 95 L5

# (MMHQ) Jsals o 5L

(1) & ozl

il O 5 b es S L3 sl 8 Ol o (Sl
5 YYNAY(A/+4=\Y/0Y) s Sa ol culs 4 Dl

Oy e ale 51w s Jle VVAY (UYT-NY/NE)

odaline LA):&'IA JL&: B LS)\J W C)_}w cuo}; BIBL
ool ubs gaile il OU5 s Susba ssie

Ole aals) Wl Lng i Sl Jolge S Glls


https://ijdld.tums.ac.ir/article-1-5893-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-22 ]

() o back) V4 5,50 1YAA (LT~ o .0l ol pnasl galia g Cualas dlas £

A ) o ses (olal cubs Sl gkl 05 0L o
ol a Ml aile b 0L lp 1 Oy il ra
el () Jlased) das e 0L Sl gl 05k 5 oL
2503 3y OLSy red ot 05 S 93 a2 S by 0L
Jsdor 53 05,5 53 Gl by S 4 Ml Jlat Ol

(X Jsm) ol oS o3l OLES Y oyl

A Bl Ol Ol 4 Mol sl Y sl (S
Olaebl alols b Jle e Sla o3 /8 55, JE5)
Sl il b OG5 3 350 & 3w ol 51 740(s/88—1/Y)
SOl gadle gk 0L 53 55Ty olaol ubs «
Oliabl alols U Jlm jased Jlia 3 o/ 55, JE5)
5 6ol Cobs @ Ml gamle L oGy 5o £a0(+/N)=+/49)
740(+/£4-1/1) Oluabsl dhols b Jlum oo jlsa 55 oV

0.05

0.04

0.03

Cum Hazard

0.027

0.01-

0.00—

GDM

— o
T yes

I L
a 1000 2000

LJ ) I I
3000 4000 S000 000

Breast Cancer survival time

Sk eabas da Ml salules (g3 9 b (sLao 9 S Ha Glieay pudlS d Wil (oraad jlad - yla gad

Caalao o Wiyl dlsles aus b dlslon (icdils Guben) 3 Gl peulls (g1 53 7 40 Glisab) dlold (HRS) jloa sla caacas -¥ Jgaa

o (HR: 95% CI) s blses Ol 30
a;bbu Obﬁ ,jbu“ o <rJK‘H3W‘
(HR:95% Cl)  P-value Suled 5w (gl ol fuws P-value > '
e W e | (HR:95% CI) (/) 2ldai Ol
e Sh o3
+/oA OV iz oMl gabla b G
YV v/V oY & (v/8)
Q07 :+/1=£1/04) @07 /\-YV/Y) (407 1 /N-YY/10) G5,k cubs
V/OA Ve V88
YV YA\ £ (v/8)

(CY-YATVARSAWILY)] Q07 /N=YV/YY)

(407, 1+ /V=YY/80)

Nyl el 09 0L
- - Y1 /A
Gl s &

A oeedS (65 5 S g 055 LIS (S G035 Galed ¢ o 8l 0 i

S clie Sl Jia ulid L £

Al L8 VI (ol Sals il Doy 313003 5 L8 AT (5ol Sobs il L os S s sl o


https://ijdld.tums.ac.ir/article-1-5893-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-22 ]

) o gl a3 g 551051 il (o BUSS ) gy 3 30500 9 e iluin

53 ITY] s S slgdy i Sllae slawsl Aol ol
S sadlas 53 YOIV Lo s 0L 5 Powe cadasl; ol
0 Ol pdlS Ml ot s el s o]
il 09 063 L alin 53 (5515,L ol el L 0L
L YY 5 ol (6,80 Oley e gl ity ) S
A (O3 gediS <S5 ANAVY IS 51 aalllas ol L3 sy
SalS G B s olaol Cabs ekl lols 05 0IAA
Loas Vo) a8 YWY slaw andles opl 53 080 oS 5
by gkl Oy L8 YYW 5 oobol ubs sanla
Ol andlloe s Ol ool 1S 4 Dle (50100
A Dl e bl (golaol Cubs ganle ozl &S sl
HR, 0.68; 95% confidence ] das o als |, ol
<=L>.L;l Olai=e [interval (Cl), 0.55-0.84; P = 0.0004
Sl gl sl plabs g s 1) i la hass
5 Bejaimal (¢ Ko gandlas 3 [YE] Lo S slgin
S Gadlas G s K el 5 YOOl dle s 0 Kes
GadS 4Ol Sl ) e e 5SS 23S
a Sl saile b OGS 53 Oliy Ol w dhor ) a0l
it e Sl Olees 065 L anslie 53 (550050 <obs
Odeay Jlo 000 sl 53 03 V84089 sl andlles s
Oy e lgml s S 13 5,8 a5 Jle MO
SolS Ol Wl a4 YATY sl g0
ol 4 Ol ekl oS sl Ol adlae mls s S
HR: 0.86, ) Ol Ol o & Dl il a8 L (550550
sadlas 53 5 b 51 [Y0] ool ol en (95% CI 0.75, 0.98
S YW dle s OKes 5 Parkk YM 6 s S
T oo Ly b VE-T0 05 00AAE sliws  Sedul (gandlas
S sl OLE Oliime cpl sls L3 6K 35 Jl
LUl Ol Ol o b 5010k 2alis @l (el o o
hazards ratio (HR)=1.10, 95% confidence > .6 jls sxs
calis 4 Ml geile ozals Ll (interval (C1)=0.88-1.36
S DL e 5y O3l ssn s gl L sulasly
sl b5l (HR=1.73, 95% CI=0.98-3.06) 5>

ool Lol cubs garle boulasl s JBlas

Skl Oy 03,5 53 Ol Ol 4 Ml (g blses Ol e
4 Ml gamle Osds OUj 31 2eS (gulasl cobs 4 S
cill bl ol Ol pl andl oS 3 golssb cobs
&b ka3 (HR, 0.58, 95%Cl = 0.43-1.59, P = 0.153)
ol Sighe b 5 Sh goay gule 5 e Gln
o Gt Gl Rsn 5 0 LS Jels b

2,55 sl @L.. Sl e

2 Sox L;M;r” Gaddlae G B o &S ol ganlllas
03 &S Sl ol plil Gl 31 S5y s b Ale sl
Sl S 313 OLES 3 g Ol O ou 136 ganlllae (slutzy
sty (1 s st il e &8 5515k a4 Skl
Al s, ht s s b e Ol O
s 065 31 S sk Cobs wble (sl 063 L3 Ol
(o Jile (e ol ge ) Jites al pl 5 ol Wil
Sldlae Eb ol Ssbe bbby s S0 ey sales
3 on 2o e ol5 ol s wslS
andllas b aslie LB it sbay anlllas Cilies gl s,
5 A sy pl e 8 Sl (ST s b

Llazdls o
ol 5 JlTe G a5 OSen 5 Xie gandllas 53 S Ol ssas
on Sl DS andllas Ny gdald e axdlas 0
Bl o5k s el 5 Oy Ol bl
O Sap b lssl Subs gaile bl Ll e
pooled OR : 0.85 95%Cl =0.65,) A& sdalic Ol
pooled RR : 1.00, ) s (dali 5,50 Oldlas 45 1.10
05 eemed ()sa S Olallas 55 95%CI = 0.80 , 1.25
fsdali 3,50 Sldllas 55 s esls 0L Ll o, Slu 5JUT
Ol o sl oS whiblons Jlax Jale G (oolok il
g oamg L Olime ) X s Sl a3 Ol
Oles e 5 4500 oS pom ahax Sladllas lacos s

b Sl Sl ol @ol5 glacsli 5 oS 6,5y


https://ijdld.tums.ac.ir/article-1-5893-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-22 ]

() o back) V4 5,50 1YAA (LT~ o .0l ol pnasl galia g Cualas dlas fY

Satle bl as ep placus sz Sl ol ganllas
S A1 OBl s el oll ks 4 S
Cogods |y 33l Wl e a8 WS ol addlls s S
s Lo oo Jb e s ol (dues S st
S Oy S laslit; oS e sl 5 6,8
3300 33doe il Sla o bl gl 1) Lo anllas (g L]
S Ol S st glay 58U s Sl e s s
Gpae amle 5o oll Ohss Sl A om0 d e
I e 3 25 3 o anllae 350 omar 53 a0sa) 58
Ly e time interval o by o Sledbl sl ganllas s
el Ol Sl 68 o093 oz Slr oIk s
bli shls pramen o gandllas 550 55 50 (6)la0L ol
(sl S Jsd LB Wl e Jold S s 8 S5

el 6,5 Vb T 0oy ot

z -

S oS
L‘Wﬁ&%ﬁg)ﬁu“};ﬁwbww)jbg
saile sl 0L 55 Oy O o 4 Dl Jlast a5 515 QLS
ool Cabs agle 05 OB 5l s olasl cubs
e s e bl Sl asl pl S L e ol
LSJ"<'::’ LSe)jJL_Ji;)}f M}A.; e L: ‘j?Lx.jUa.a ASMJL;A
Al ol 1 andlas ol slaasl L5 e 5 0¥ b

_
S Al
A3 axdllas QB AS &S 5 gadS 1 5 S5 OB

s e 5l el bl 42aS 5 OLg e s

1. Momenimovahed Z, Salehiniya H.
Epidemiological characteristics of and risk factors
for breast cancer in the world. Breast Cancer
2019; 11:151-164.

2. Ghoncheh M, Pournamdar Z, Salehiniya H.
Incidence and mortality and epidemiology of
breast cancer in the world. Asian Pac J Cancer
Prev 2016; 17:43-6.

CI=1.15- 780) \/ WA cils (g)ls sme b3, Ol O o
pker gale &8 Uy s ws S slgly Oliese (244
ool by LS a Sl k5 wgls 1) ol eubs
Jlo s OhKen 5 Fuchs laasl cpl blie s V1] &4
WS oosn b Comer e sanllas G 55 YNV
YOS M sladle b s 1y olsol V1 EV10 sl ala
S by OBaSESE gads sl 15 bl s
ol bl 1y O w4 Ml sassle aujf@ﬁ ol
35 bl 3l S 5s Bl 55 L AAAY Sl g
aS sl olis axdllas @l g edd ol Lubs a4 S
Slaaie fdad Sl e ol Subs 4 Ml sesls
SO s 55 0 ble L (gols sme jsba odiST 5o
adjusted HR, 1.3; 95% ) o> 3OS Ol Jald 065

DVA] el of o (CI 1.2-1.6; P = 0.001
S Fa e 0L &S ol sy e B el
Oy O 352 53 ulolb e 31 Jie W5 Jelse
S Olsea O3yl e iy TACYAT Wls B
Ll ool Oss sbdsse nidkel 5 niees
Ol e 552 03 5 AL axdls Oliy 3L (g5, S5 Sl
S das e Ol wales Bk s [YA] cll e Ol
g b el Aole ese ed gl s 5 S ols
ookl W gn S plie (gl e 035 a3 L 558 o0 0y 52
wdo 5 eze Sl 4 e ST GGl 5 pSuS]
Aa Ll AV ] s 0581 ol 3 culg 5 5 Jske
3 3l Dde WS ey S ulal Cabs s e e
Sl sl ekl sbwl Sl s Ll o e

IVE] s 5 e 0550

=l

3. Tao Z, Shi A, Lu C, Song T, zZhang Z, Zhao J.
Breast Cancer: Epidemiology and Etiology. Cell
Biochem Biophys 2015; 72:333-8.

4. Akbari ME, Sayad S, Sayad S, Khayamzadeh M,
Shojaee L, Shormeji Z, et al. Breast Cancer Status
in Iran: Statistical Analysis of 3010 Cases between
1998 and 2014. International journal of breast
cancer 2017;2017.


https://ijdld.tums.ac.ir/article-1-5893-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-22 ]

\al

5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

o gl a3 g 551051 il (o BUSS ) gy 3 30500 9 e iluin

Rafiemanesh H, Salehiniya H, Lotfi Z. Breast
Cancer in Iranian Woman: Incidence by Age
Group, Morphology and Trends. Asian Pacific
journal of cancer prevention: APJCP 2016;
17:1393-7.

Sun Y-S, Zhao Z, Yang Z-N, Xu F, Lu H-J, Zhu
Z-Y, et al. Risk factors and preventions of breast
cancer. Int J Biol Sci 2017; 13: 1387-1397.

Ozsoy A, Barca N, Dolek BA, Aktas H, Elverici E,
Araz L, et al. The Relationship Between Breast
Cancer and Risk Factors: A Single-Center Study.
Eur J Breast Health 2017;13:145-149.

Singletary SE. Rating the risk factors for breast
cancer. Ann Surg 2003; 237: 474-482.

Orgel E, Mittelman SD. The links between insulin
resistance, diabetes, and cancer. Curr Diab Rep
2013; 13: 213-222.

Wysocki PJ, Wierusz-Wysocka B. Obesity,
hyperinsulinemia and breast cancer: novel targets
and a novel role for metformin. Expert Rev Mol
Diagn 2010; 10:509-19.

Hormones TE, Group BCC. Insulin-like growth
factor 1 (IGF1), IGF binding protein 3 (IGFBP3),
and breast cancer risk: pooled individual data
analysis of 17 prospective studies. Lancet Oncol
2010; 11:530-42.

Bronsveld HK, Jensen V, Vahl P, De Bruin ML,
Cornelissen S, Sanders J, et al. Diabetes and breast
cancer subtypes. PloS one 2017; 12:e0170084.
Boyle P, Boniol M, Koechlin A, Robertson C,
Valentini F, Coppens K, et al. Diabetes and breast
cancer risk: a meta-analysis. Br J Cancer 2012;
107:1608-17.

Eades CE, Cameron DM, Evans JM. Prevalence of
gestational diabetes mellitus in Europe: A meta-
analysis. Diabetes Res Clin Pract 2017; 129:173-
181.

Luft VC, Schmidt MI, Pankow JS, Couper D,
Ballantyne CM, Young JH, et al. Chronic
inflammation role in the obesity-diabetes
association: a case-cohort study. Diabetol Metab
Syndr 2013; 5:31.

Law KP, ZzZhang H. The pathogenesis and
pathophysiology of gestational diabetes mellitus:
Deductions from a three-part longitudinal
metabolomics study in China Clin Chim Acta.
2017; 468:60-70.

Sella T, Chodick G, Barchana M, Heymann AD,
Porath A, Kokia E, et al. Gestational diabetes and
risk of incident primary cancer: a large historical
cohort study in Israel. Clin Chim Acta 2017,
468:60-70.

Fuchs O, Sheiner E, Meirovitz M, Davidson E,
Sergienko R, Kessous R. The association between

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

a history of gestational diabetes mellitus and future
risk for female malignancies. Arch Gynecol Obstet
2017; 295:731-736.

Cavicchia PP, Adams SA, Steck SE, Hussey JR,
Liu J, Daguisé VG, et al. Racial disparities in
colorectal cancer incidence by type 2 diabetes
mellitus status. Cancer Causes Control. 2013; 24:
277-285.

Wolf |, Sadetzki S, Catane R, Karasik A, Kaufman
B. Diabetes mellitus and breast cancer. Lancet
Oncol 2005; 6:103-11.

Oskar S, Engmann NJ, Azus AR, Tehranifar P.
Gestational diabetes, type Il diabetes, and
mammographic breast density in a US racially
diverse population screened for breast cancer.
Cancer Causes Control 2018; 29:731-736.

Xie C, Wang W, Li X, Shao N, Li W. Gestational
diabetes mellitus and maternal breast cancer risk: a
meta-analysis of the literature. J Matern Fetal
Neonatal Med 2019; 32:1022-1032.

Azizi F, Zadeh-Vakili A, Takyar M. Review of
Rationale, Design, and Initial Findings: Tehran
Lipid and Glucose Study. Int J Endocrinol Metab
2018; 16:e84777.

Powe CE, Tobias DK, Michels KB, Chen WY,
Eliassen AH, Manson JE, et al. History of
gestational diabetes mellitus and risk of incident
invasive breast cancer among Parous Women in
the Nurses' Health Study Il Prospective Cohort.
Cancer Epidemiol Biomarkers Prev 2017; 26:321-
327.

Bejaimal S, Wu C, Lowe J, Feig D, Shah B,
Lipscombe L. Short-term risk of cancer among
women with previous gestational diabetes: a
population-based study. Diabet Med 2016; 33:39-
46.

Park Y-MM, O'Brien KM, Zhao S, Weinberg CR,
Baird DD, Sandler DP. Gestational diabetes
mellitus may be associated with increased risk of
breast cancer. Br J Cancer 2017; 116:960-963.
Kobayashi S, Sugiura H, Ando Y, Shiraki N,
Yanagi T, Yamashita H, et al. Reproductive
history and breast cancer risk. Breast Cancer
2012; 19: 302-308.

Sweeney C, Baumgartner KB, Byers T, Giuliano
AR, Herrick JS, Murtaugh MA, et al. Reproductive
history in relation to breast cancer risk among
Hispanic and non-Hispanic white women. Cancer
Causes Control 2008; 19: 391-401.

Britt K, Ashworth A, Smalley M. Pregnancy and
the risk of breast cancer. Endocr Relat Cancer
2007; 14:907-33.


https://ijdld.tums.ac.ir/article-1-5893-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-22 ]

Iranian Journal of Diabetes and Metabolism; Vol. 19, No 1, 2019 E4

RELATIONSHIP BETWEEN HISTORY OF GESTATIONAL DIABETES AND THE RISK
OF BREAST CANCER: A POPULATION BASED COHORT STUDY

Samira Behboudi-Gandevani *, Mojgan Modoodi !, Razieh Bidhendi Yarandi *, Mina Amiri*, Amir Abbas
Momenan 2, Fereidoun Azizi 3, Fahimeh Ramezani Tehrani **

1. Reproductive Endocrinology Research Center, Research Institute for Endocrine Sciences, Shahid Beheshti
University of Medical Sciences, Tehran, Iran

2. Prevention of Metabolic Disorders Research Center, Research Institute for Endocrine Sciences, Shahid Beheshti
University of Medical Sciences, Tehran, Iran

3. Endocrin Research Center, Research Institute for Endocrine Sciences, Shahid Beheshti University of Medical
Sciences, Tehran, Iran

ABSTRACT

Background: Although a positive association between type 2 diabetes and breast cancer has been reported,
an association with gestational diabetes mellitus (GDM) is less clear. This study aimed to assess the
relationship between the history of GDM and the incidence of BC a long term population based study.
Methods: To conduct this research, 4076 women aged 20-50 years who participated in the first phase of
Tehran-Lipid-and-Glucose-Study, who had at-least one pregnancy were included. Each participants were
asked about the history of GDM every 3 years. They was evaluated about the occurrence of breast cancer
(BC). Cox-survival analysis was used to measure the Hazard-ratio (HR) for both groups with and without
history of GDM

Results: The study population included 886 women with prior GDM and 3,909 women without history of
GDM. The median duration of follow-up among women with and without the history of GDM were 12.12
and 11.62 years, respectively. The incidence of BC was 0.64 per 1,000 year-olds with confidence=interval of
95% (0.44-0.91). Among them, 4 cases were reported in women with GDM and 26 cases in women without
GDM. (Incidence of 0.36 per 1000 person-years with confidence=interval 95% (0.11-0.99) in women with
prior GDM and 0.73 per 1,000 person-years with confidence=interval 95% (0.49-1.1) in women without a
history of GDM.

Conclusion: Our study showed that the history of GDM is not an independent risk factor for breast cancer.
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