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The association between metabolic abnormalities and
endometrial hyperplasia

SHAN Wei-wei'?, LUO Xue-zhen', NING Cheng-cheng'**,
ZHANG Zhen-bo*, GU Chao', CHEN Xiao-jun'?
(" Department of Gynecology .Obstetrics and Gynecology Hospital , Fudan University » Shanghai 200011, China
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[ Abstract] Objective To analyze the association between metabolic abnormalities and endometrial
hyperplasia (EH). Methods A total of 233 cases confirmed by diagnostic curettage pathology from
Jul. , 2011 to Jul., 2012 were collected. Among which, 103 were simple hyperplasia, 31 complex
hyperplasia,20 atypical hyperplasia,23 type [ endometrial carcinoma and 56 endometrial disordered
proliferation. Also, 38 normal health females were selected as control. Based on informed consent,
general information about every case as well as serum lipids, serum glucose levels and fasting insulin

were acquired. Data was analyzed with oneway ANOVA, multiple regression and other statistics
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methods. Results Body mass index (BMI) , high density lipoprotein ( HDL) , fasting plasma glucose
(FPG) and fasting insulin ( FINS) were all associated intensely with endometrial hyperplasia.
Homeostasis model assessment of insulin resistance (HOMA1-IR) was the independent risk factor for
endometrial hyperplasia, and when it passed 2.8809, the odds ratio (OR) of simple hyperplasia,
complex hyperplasia,atypical hyperplasia and type | endometrial carcinoma were respectively 14, 42
(P=0.013),19.78 (P =10.007),35.22 (P =0.002) and 30.59 (P = 0. 012). Metabolic syndrome
Metabolic

abnormalities widespreadly exist in endometrial hyperplasia and endometrial disordered proliferation.

existed in endometrial hyperplasia and endometrial disordered proliferation.  Conclusions

Metabolic abnormalities/abnormal metabolism might be the key factor for occurrence of endometrial
hyperplasia.
insulin resistance

[Key words] metabolic syndrome; endometrial hyperplasia;
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g BRI R S AR SO P AN A 4y IR L2 A
B R e I LA 7 ) A T B 8 P R 10
a2 . SR B PN IR 1 TR R R i 221
T AR R N TR S A B A e A (PR A
S PEFIR BRI A R R AF AR = 7 fE
DAY RS0 A P 72 ) TS0 0 A2 v A A R A T AR S
W7 B R UL AH L B, MR G Blaustein 2 W B
WES B D R AR 2L S R PN R o L
AR SR 1B AR SR A B I 3 R A R AU T 1
BB R AR A i S N R R M A R
AT AL A T IR W AR RN S R AR KN
Rz [E] . AT ERR AU 5 5 5 N A Vs
AR O AR o (] I 50 HC i 3 2 TE NG A R
AL AR S B O OF 1R HOE B AE 1B RS AR
PRI AR RIS 5 TR KRR

wOoR R s

BEASRIRE 201147 HE 201247 HNAZ
SR VR B B TE AN KLU 7 A2 R 2 B e 4 R I
BE 12 I 2218 Wi vk S B i BEAIE S 55 N IR AR 1
AL B 233 L AL 4E 103 ] APk B A 31 il A2
2R 2E 20 A ML RUIE A 23 ] T BT
I Je 56 Pl T E WIRIEAE T, O LLE W A T I

T N AR 38 Bk IEH B, A IR E AR
P Bl 2R 0 I R AN AR
WERiER LBHELKEMER G ER
B PRBORL LR W AR B B A S G I
JE B PR 0 JUE 55 50 DA B A O 5 Ml 24 0 ) 4 . T
A 2025 i 8h JE AT Mk I . O R AR
SREREE (TCHO = H MW (TGO . mHERED
(HDL) (&% I 1 (LDL) =5 i B (FPG) .,
452 hifi b (2hPBG) #1435 i 5 % (FINS) 45 ¥
B WA C A R EIHHE: BMI = (A # (kg)/H &
(m*) . HOMAT1-IR = FBG (mmol/L) X FINS(IU/
mL)/22.5, % HOMA $5 %k 55 % i) HOMA2-
IR™ 47 X 43 1 #x 9 HOMA1-IR, H i HOMA1-
IR 58K 2 AR 58 W5 vh T D i FH I 48 b RIS
TR e S MO M K I 38 AR (quantitative
insulin sensitivity check index, QUICK) = 1/[ log
25 I MR (mmol/L) + log 25 ik &% £ (IU/mL) ],
JIT A XL YA 00 127 el AN e A 3 B AT . i SR A B A

I 18 TR 2 1 2 A A
G RMGEIHHAF SPSS 19.0 M,

ZINED X B P T AT . AKRHE B 43 A AR H R
N 7 220 Ml AR S B0 56, R 847 Logistic 1]
5 Br Wt 546 br 55 57 o8 RS 28 &0 19 T g i B [
#F. P<0.05 NERAGIFE TSR
KA P'=P/n(n WM B REO G124 25 R AR
#E. X HOMA1-IR 1 QUICK F5%% H LOG(10) %%
bR IS5 A B 24T Logistic [8] 15 40 A1, Horp 4R %
1 BMI R R 2% H R aE 17
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45 28

MRERESEP—K/EBER BIETENERE
A5 I BRI [A] 430 6 41 % B 4L 8 A= Z5EL 4
PALE R A 2 S A MR AR A AN SR A 2 R T AR
TEHNBEA., FENBEmAEANE RSN,
B A>3 - (35,58 £ 8. 34) % L (40. 7 +7.59)
% . (43.89+7.23)% [(37.26+10.58)% . (41.20
11.42) F F(57.61 £10.92) %, | B 577 4 B g 41

B (P=0.000), BMI {E4 A0 i fEAE G i 24
X (P=0.017)  fE AN A 5k 25,22 £ 2,81,
YRR 2 B Il 22,94 + 0. 97, TCH., TG, HDL #i1
LDL 74 N B 28 2H 2 3% B 2H (P<<0.05) . {5
HDL FI LDL 43 i S A E IE# S % HE . 5 X IR
A EE, T8 B AR 45 41 FBG . 2hPBG, FINS A
HOMAI1IR ¥ 3 5 ( P<<0.05), QUICK & 4% %
A3 2 B AR T b B2 (P =0.000), S it 789 388 7 4
HOMA1-IR £ . QUICK A%, & 4197 4F i 6
@ 2ER(P=0.224,% 1),

K1 6 AFRARERBABYARIERSGER
Tabl Distribution of indicators in the 6 groups divided based on different pathologies
CTL DPE SH CH EAH EC P
Cases (n) 38 56 103 31 20 23 =
Age () 35.58+8.34  40.7+7.59  43.89%7.23 37.26%10.58 41.20+11.42 57.61+10.92  0.000
Age at menarche (y) 14 (10,16) 14 (12.,20) 14 (11.17) 14 (13.18) 13 (12.14) 14 (11.17) 0.224
Menopause duration (y) - - - - - 1-13 -
BMI (kg/m?) 22.94%0.97 24.50%3.13 23.89%2.75 24.99%4.05 25.22+2.81 24 14%+2.63  0.017
4.28 4.38 4.69 4.61 4,49 4.75
TCH /L 0. 004
el (1.87,6.8)  (2.87,6.4)  (3.09,10.66) (3.26,8.89)  (3.35,7.01)  (3.52,7.76)
0.91 1.28 1.24 0. 94 1.30 1.51
TG /L 0. 007
Gt AC) 0.52,4.25)  (0.52,4.01)  (0.49,4.02)  (0.36,5.59)  (0.69,3.55)  (0.8,3.25)
HDL (mmol/L) 1.04£0.29  1.26%0.20 1.3+0.24 1.234£0.21  1.15%0.18  1.25+0.36 0. 000
LDL (mmol/L) 2.64£0.63  2.83%£0.56  3.04%0.60  2.87+0.67  2.76+0.62  2.88+0,88 0.010
4.7 5.1 5.0 5.0 5.5 5.5
FPG /L : : : ‘ : : 0. 000
(mmol/L) (4.1,6.4) 4,7 (3.9,7) 4,7 (4.5,7.5) (4.6,8.5)
5.8 6. 4 6.5 6. 4 7.4 6.9
hPBG /L 0. 00
ANREE, el (3.5,12.9) (4.1,9.9) (2.7,13) (4.1.16.9)  (4.8.15.8)  (4.6,15.2) /
6.19 9.16 8. 04 10. 21 14,35 8. 86

NS (IO el (0. 63,24.57)

(2.34,39.29)

(2.91,46.91)

(3.13,46.22)

(4.74,34.89)

(3.07,21.87)

0. 000

1.36 2.13 1.84 2.42 3.12 2.21
HOMA1-1IR 0. 000
(0.15,5.46)  (0.53,10.48) (0.62,11.26)  (0.56,9.65)  (1.14,10.08)  (0.65,5.15)
0.67 0. 60 0. 62 0.58 0.54 0.59
UICK 0. 000
“ (0.48,1.88) (0.42,0.93) (0. 42,0.87) (0.43,0.91) (0.42,0.71) (0. 48,0.86)

CTL: Control group; DPE. Disordered proliferative endometrium group; SH: Simple hyperplasia group; CH: Complex group; EAH.

Endometrial atypical hyperplasia; EC: Type I endometrial carcinoma. References limits; TCH,3. 35 — 5. 69 mmol/L; TG,0.58 — 1. 70 mmol/L,
HDL,0. 80 - 2.35 mmol/L; LDL,0.51 - 3.61 mmol/L; FPG,<(6. 1 mmol/L); 2hPBG,<(9. 2 mmol/L; FINS,2. 60 - 24. 90 ,1U/mL. Normal

distribution data were shown in x * s,and skewed distribution data were shown in mean (minimum, maximum). The former was analyzed in

ANOVA, while the later nonparametric test. HOMA1-IR and QUICK index were analyzed after LOG10 transformation. P<C0. 05 was chosen as

the significant value.

KA ZE Logistic B|AR A RIEHREFENR
FERTHEXE HEERS BMI WA EAEER
X Ja S48 bR AT fa B B oy A (% 2) . TCHL TG Al
LDL 3 25 P IR A2 1 0 e B IR 25 5 %0 IR
A E, HDL #E 34 Az 280 4 . B ali 3 AE 2 Fn 02 4 3
4 H, OR 4351 22, 798 (P = 0. 002),33. 889
(P=0.000).,21.971 (P=0.005),

FPG &5 P G AR R 3 78 i 1 1 B TR

5% IR 2H Mt . FPG |19 OR i 16 20 afi 888 A= 4 Ny
2.774 (95%CI:1.195~6. 439, P =0. 018) , f£ ;& ¢
PR A2 2H K 3. 140 (95% Cl: 1. 197 ~8. 234, P =
0. 020)  FEA LRI A= 20 S 5. 029 (95%CIL:1. 813~
13.947, P = 0.002), 76 1 % 5 Y B8 Hy 4. 109
(95%CI:1.385~12.189, P =0.011), FPG #J OR
{E & 2hPBG 1y 2~3.5 £, FPG 5 75 W 5 742 &
3 e 85 R DG M T
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x2 HEEHRS BMIFHITETIERNERE OR 247 (£ E Logistic B3 5347 )
Tab 2 OR analysis for indicators with multiple logistic regressions after age and BMI were balanced
DPE SH CH EAH EC
Indicators OR OR OR OR OR
(95%CD (95%CD (95%CD (95%CD (95%CD
1. 067 1. 118 1. 021 1. 075 1.394
A, 0. 00 0. 000 0. 440 0. 02 0. 000
ES 8 (1.017,1.119) (1.068,1. 171) (0.968,1.077) 0 (1.009,1. 145) (1.265,1.537)
1. 261 1. 169 1.328 1.358 1.207
BMI 0. 00 0. 054 0. 003 0. 003 0.071
/ (1.064,1. 494) (0.997,1.369) (1.104,1.598) (1. 111,1.659) 7 (0.984,1.481)
1. 206 1.596 1.544 1. 191 1.243
TCH 0. 431 0. 051 0.101 0. 581 0.534
¢ (0.757,1.922) > (0.990,2.472) (0.919,2.593) 38 (0. 640,2.214) > (0. 626,2.469)
1.357 1.219 1.226 1. 230 1.293
TG 0.314 0. 497 0. 550 0.582 0.575
” (0.749,2.457) (0. 688,2. 160) (0. 629,2.390) (0.589,2.567) (0.528,3.167)
22.798 33. 889 21.971 2.325 3.745
HDL 0. 002 0. 000 0. 005 0. 498 0. 415
(3.283,158.297) (5.418,211.982) (2.513,192.057) (0. 203,26. 628) (0.157,89.576)
. 24 .9 . 6¢ 0.9 0. 810
LDL 0.542 1245 0. 051 1.956 0.217 1. 646 0. 884 3 0.726 81
(0.615,2.521) (0.992,3.787) (0. 747,3.630) (0. 357,2.429) (0.249,2.638)
2.061 2.774 3. 140 5. 029 4.109
FPG 0.112 0.018 0. 020 0. 002 0.011
(0. 844,5.030) (1.195,6. 439) (1.197,8.234) (1.813,13.947) (1.385,12.189)
1. 028 1. 109 1.134 1. 438 1.177
2hPBG 0. 835 0. 401 0. 388 0.012 0.337
(0.790,1. 340) (0.871,1.411) (0.852,1.508) (1.082,1.910) (0. 844,1.643)
1.219 1.232 1. 209 1.267 1. 240
INS 0. 001 0. 000 0. 002 0. 000 0.010
(1.084,1.372) (1.097,1. 384) (1.072,1.364) (1.118,1. 435) (1. 053, 1. 460)
26. 417 30. 811 36.534 225,314 97. 990
LogHOMAT1-IR 0. 001 0. 000 0. 001 0. 000 0. 003
e (3.784,184. 437) (4.845,195.941) (4.316,309. 271) (18.574,2733.182 (4. 637,2070.618)
0. 000 0. 000 0. 000 0. 000 0. 000
L UICK 0. 002 0. 001 0. 002 0. 000 0. 005
0gQ (0. 000,0.022) (0. 000,0. 008) (0. 000,0. 008) (0. 000,0. 000) (0. 000,0. 008)
20. 699 14. 422 19.779 35.223 30. 591
HOMAIRc 0. 005 ? 0.013 007 0. 002 0.012

(2.469,173.532) (1. 740,119. 566)

(2.267,172.550) (3.625,342. 267) (2.099,445.921)

CI:Confidential interval; Low: The lowest limit of CI; Top: The highest limit. HOMAIRc was analyzed after classification when HOMA1-

IR>=2. 8809, and it was classified as 1,if not,it was replaced as 0.

FINS & & 8 55 N R 22 & 19 fa B R &R
5B T #5, H OR fH7E N BEHS A= X AL b oy
1.219 (95%CI:1.084~1. 372, P = 0. 001) , {E B4
g OR M 1. 232 (95% CI: 1. 097 ~ 1. 384, P =
0.000) , fEE =4 % OR K 1.209 (95%CI:1. 072~
1.364, P = 0. 002), 7 A~ L B 20 OR 2 1. 267
(95%CI:1.118~1. 435, P =0. 000) , 78 1 B Py iy
HOR 2 1. 240 (95% CI: 1. 053 ~ 1. 460, P =
0.010),

HOMAT-TR & ¥ 8 N 5 3G 25 1 22 19 o 57 s
B R 2R L5 8 B A8 2 IE A OC 0. 283 OBUIN A

% P=0.000), 5XFHAMLIL, HOMAT-IR ) OR
(B 7E A B 21 B 25, 3k 225. 314 (95% CI:18. 574 ~
2733, 182, P = 0. 000), 7E % 4= K EL 4 & K. N
26.417 (95%C1.:3. 784~184. 437, P =0.001),
it HOMAT-IR 43 4 1% B0 S B B JR 9 A8 3 B
HOMAI-IR 434 i) 75 %o i 45 2. 8809 Sy BRI (E
=2.8809 FHINHPEE R, RZNIEHR . &4
By RAC0 o A G B 8 N RS AR & AL A i
35.71% . 25.24% . 38.71%.55% 1 26. 09% , & %
T AR (2.63% P =0.000),

QUICK & #r %, &4l 50 AL 8 J5 OR
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554 0. 000, H P<<0. 05, 55 F 5 PN IERG A8 5 71 A0 5%
- 0.279 CGRMAK: P=0.000), LOG (HOMA1-IR)

5 LOG (QUICK) (¥ fli A 3¢ R %l — 0. 982 (P =
0.000) , HOMA1-IR # &, J e i 5 & 808 1Y
QUICK 5 %5 0] BAI

RBEEME T H NS A —E I
BRI ZE B AE . AR 38 AR = 2 2 B IR 41 25 CDS
A ZE B IS Wi bR - A DL 4 T4 43
T 3 I ER AR (1) R A/ EIE . BMI >
25.0 kg/m?;(2) &I #¥: FPG=6. 1 mmol/L (110
mg/dL) fil/ 8% 2hPBG=7. 8 mmol/L (140 mg/dL) 5}
T 12 Bl PR O 4 52 16 9T &5 (3) @ Il s - SBP/
DBPZ>140/90 mmHg (1 mmHg = 0. 133 KPa), 5{ &
W2 N LR 48 321697 %5 (4 IR 2= AL =5 I8 1
TG=1.7 mmol/L (150 mg/dL) F1/8%25 I8 1. HDL-C
<C0.9 mmol/L (35 mg/dL, 3 ) 8 < 1. 0 mmol/L
(39 mg/dL. et . S5 G A5 BTk i BMI, I 4
S ARARHHHE AR 2 B R AR E T LRG3 6 Hrp
RUFEEGAER) L], B T 0l Hs 48 Br 09 s 2%, 15 31 19 L
B2 AH X DR ST R 45 0 A28 AL AR S R b a3 0
7.14%.6.80% .12. 90% .25 % 1 17. 39 % , 5 & F %t
B82.63% (P=0.019), Q5 H LB 7 A g 71 2] v
T B 1 B8 N R AL

R

LR BE X5 A s 22 -5 A0 5 m 58 JL-F-
B o A S o B0E O 28 B R S B N IR 1 B
FEET BRI W | iR AR R S T
BN B R AR 5 DDA G OR (1,61 -3.83), A
CAHGEUHZR SRS T8 NI A Z [ Y OC &

AT LE R IR 1 B8 N e 8 A 0
BEETHAKA (P=0.000) 3 RERA G
2 7 fE e B 2 . Gonzalez-Rodilla 4817 % 31+
BN R R AR IR O L R R 2% L 5 2
B o JE JRE 2 B DN IS R0 1 e B PR R T
ARWEFEH BMI A TR B 1) fE B6 [ 3R ol fE S
FEA AT BRAT O (H L 75 P S AR 3L R R
A TS LRSI fa B R R . A BESE R IR 5
BB A OGO, R 8 HDL & 78 N g 4R
ZEL Al AR R A G AR R I fE B R L EIF AN
BT EWNBEEN LRGN R, HDL 8k 8 &5t
3 ok 55 B A Ak (9 A RO HAE AR 58 HDL

57 RS A A M 0,065 (P =0.292), 2
SIS AR X HATX AR5 58 N S R 1Y
WEFEAE BRI A — 2 A BTSN N LR 5 15 IR
) 5 2 v AN W L A BIF A O L AR S R T
PRI IS A 93 11 2 ST A B8 TR 2K 3 A I 5 I O X R
MRATGR: o HMIEAQI 57 2 5 PR IR 2 1 1
RGBT " 45 0 — 280 A 5T B8R FPG
SR AU TRLTE A B 09 R fE N R 2
HARB T E NS AR ENERNER. TN
55 72 201 v % 5k A7 TR B A S R . AR IE ST IR A B
FINS K2 75 W 22 Ko i fe B IR . 5
R i 1 5 2R LAE AT LLE 2 T ALK IGF-1 7K
W ARG I35 90 29 SHBG 51 B AL 5 AE 20 10 v 46 55 —
FR 9 B0 A 5 WAL ATL AR CHL Al A8 A ACAE S T A8 I B
BEI . HE WO R 1 A AT R R
HOMAT1-IR #1 QUICK 5 F & N IR % 2 19 & 9% 5
BEA K s HOMAT-IR 5 75 P4 B 42 A0 119 1 18 1k
SrHT OR {H 2 HAl 4G bR 19 25 ~ 200 F5° 3R AT
T U B AS (ST 13 A 0 A8 3 v A7 7 i B 3R AE
PO AE T8 AR P 0 A PR A8 R AP FE IR B R
PR 5 2R MO T B o B SR AR LR A Ak AR
WHEE S IETEBIL A B0 5L 30 35 Bk g R B 2R M AE L AT
A A e 22 A A A O, T HOE IR G AL AR
TSI N E DR L I v I AR e A
T AR SO S 8 R A T AR A P A
2 PR A T ) 119 0T R OR B B Y BRI
AiE o fFLE 28 Y AR 5 ZRATRT I 5 3R MBI R e

ARG /R A T B PRI R 8 A P A 114 i A
TAE v [ RE AE A A A A e . B E R B
FINS.HOMAT1-IR #1 QUICK, i HOMA1-IR 3 /&
TE IR A P A A S S R R X AR R TE T
BN AV A I AT AU R . A
W5 DRSO I 18] A7 PR DA R 22 8 AN 2 368 S TN L A7 AE A
At A R R BB A 4 5 TR S SRR TR i — 2P
e F9E 3

B A S A ER A AR AN DU AR T AR
o A2 F T L TR AR SR A 0 7 B P R
A ZETL AP A S AR AT RE R T PN R A A R
SR 2K o 0 T AU S Ay L AL Al Al R T
i E i — BRI .
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