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[ Abstract] Objective: To systematically evaluate the differences in serum estrogen, progesterone, follicular stimulating
hormone (FSH) and luteinizing hormone ( LH) between patients with uterine fibroids and those without uterine fibroids, pro-
viding a basis for risk assessment, clinical diagnosis and treatment of uterine fibroids. Methods: Relevant articles published
in Pubmed, CNKI, Wanfang and VIP databases since 1995 were searched by computer. Quality of the selected articles was
evaluated according to the Newcastle-Ottawa Scale. RevMan 5.3 was used to draw forest plots, and Stata 12.0 was used for
influence analysis and publication bias evaluation. Results: Seventeen studies, comprising 1,549 cases of uterine fibroids
and 863 cases in control group, were included. SMD and 95% CI were calculated. The results showed that serum FSH ( SMD

0.34, 95%C1:0.10 ~0.59,P =0.006) and LH (SMD =0.

40, 95% CI: 0.24 ~0.55,P < 0.001) in patients with

uterine fibroids in follicular phase were higher than those in

[YfEEHEI] 2018-10-30 [{EEEHHEA] 2018-12-18
[BEE€mMB] -~ %A NHmEMRBESTRIIE (%55
16040804010

the control group, and that there were no statistically signifi-
cant differences between the two groups in serum estrogen and

[ERIEE]  ° B T4, E-mail: victorzhao@ 163. com progesterone in follicular phase and serum estrogen, progester-
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one, FSH and LH in luteal phase. Conclusion: Women with higher serum FSH and LH during follicular phase risk higher

incidence of uterine fibroids. The incidence of uterine fibroids is not correlated to serum estrogen and progesterone in follicu-

lar phase and serum estrogen, progesterone, FSH and LH in luteal phase.
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hormone (LH) ; Meta-analysis
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Table 1. Basic Characteristics and Quality Assessment of Included Articles

Average age Time (?f blood Detection Characteristics of leiomyoma Quality
Study collection assessment
(UL/C, y) (UL/C) method Location Number Diameter (mm) of NOS

Basta PL'7) 2009 -/ - Be/Be - - - - 7

Dingiloglu BS!'#1 2007~ 45.8/44.1 -/ - - - - - 7
Intramural ,

Paffoni A ) 2013 37.8/37.8 -/ - - submucosal,  Single, multiple 2.2 1.2 7
subserosal

Richlin 88127 2002 34.9/34.9 -/ - CLIA Intramural, - - 7
submucosal

Xu €X2'2008 46.4/44.8 -/ - - - - - 7

Liu MH?) 2003 39.2/37.4 Be/Be RIA - - - 7

Chen HL'%! 2000 43/ - Be/ - RIA - Single, multiple - 7

Xie YS!?*1 2014 44/41 Be/Be CLIA - - - 7

Li XK1 2012 37.1/36.8 -/ - CLIA Intramural, Single, multiple - 6

Cao SJI%°1 1998 45.1/44.3 Be/Be RIA subserosal - - 7

Wang XP[2%) 1998 41.7/37.1 Be/ - RIA - - - 7

Zhang LA 2003 -/~ -/ - RIA - - - 7

Ma 78'%7) 1997 -/ - Be/Af RIA - Single, multiple 7

Huo Y 2! 2007 41.6/42.4 -/ - CLIA - - =2 7

Zhang SG'*1 2003 44.4/40.3 -/ - RIA - - - 7
Intramural ,

Chen J°7 2000 -/ = Be/Be RIA submucosal Single, multiple - 6
subserosal
Intramural ,

Shang 1X 311995 -/ - Be/Af RIA submucosal , - 1~10 7

subserosal

UL: uterine leiomyoma group; C:

meal; “ =7 exclusions or no data.

control group; RIA: radioimmunoassay; CLIA: chemiluminescence immunoassay ;

Be: before a meal; Af; after a
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*F2 EBEWREZMNNIEHICE
Table 2. Included Articles of Varied Factors

Follicular phase Luteal phase
Study Number of ) Number of )
samples  Estrogen fel:i? FSH LH samples  Estrogen ::‘(:)i? FSH LH
(UL/C) (UL/C)
Basta P1'7) 2009 21/9 included included included - 12/10 included included  included -
Dingiloglu BS 81 2007 38/30 included - included  included - - - -
Paffoni A [ 2013 128/256 - - included - - - - -
Richlin $S12°7 2002 12/20 - included - - - - - -
Xu €X2'12008 23/52 included  included  included  included - - - -
Liu MH? 2003 15/18 included included  included  included 15/12 included  included  included  included
Chen HL 2000 24/20 included - - - - - - -
Xie YS[* 2014 142/80  included - - - - - - -
Li XK1 2012 785/80  included included  included  included - - - -
Cao SJ'*) 1998 31/36 included included  included  included 36/36 included  included  included  included
Wang XP2¢) 1998 18/13 included included included included 22/18 included included included included
Zhang LA[2) 2003 18/20 included - included included 22/20 included - included included
Ma zS'?7) 1997 22/19 included included included included - - - -
Huo Y %) 2007 60/30 included  included - - - - - -
Zhang SG?1 2003 21/21 included included - - 20/19 included included - -
Chen J% 2000 17/14 - included included included 13/10 - included included included
Shang LX %1 1995 13/10 included included  included  included 21/10 included  included  included  included
UL: uterine leiomyoma group; C: control group; “ —” : exclusions or no data.
b P T N1 — 5 3 e e
2.3 Meta 345 R RN AETRY A ALV T 45 S S s 1 A O 96 A a3
2.3.1 dpiai g s oK A 14 TIRE BEKFERIGIEE L (SMD =0. 13,95% CI.:
gyl TS AR e i gl 1 231 5], X BR4H 438 -0.14 ~0.40,P =0.35) (K 3),
PSS ) 2 _ B
], &M ABEFE AR BNE(F =76% ) R FHBEHL
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD_Total _ Mean SD_Total Weight 1V. Random, 95% CI 1V. Random. 95% CI
Basta P 2009 181.5 119.02 21 27813 2203 9  55% -0.61[-1.41,0.19] B
Chunxiang Xu 2008 6335  48.02 237692 1161 52 7.7% -0.48[-0.98,0.02] |
Dingiloglu BS 2007 1166 89.16 38 7723 4511 30 7.8% 0.53[0.04, 1.02]
Huilin Chen 2000 169.7 61.7 24 286.7 1324 20 6.6% -1.15[-1.79,-0.50]
Lianai Zhang 2003 121.77 99.1 18 4423 2483 20 63% 1.0810.39, 1.76]
Lixin Shang 1995 201.02  286.19 13 819 845 10 52% 0.51[-0.33, 1.35] ]
Manhua Liu 2003 15599 3599 15 151.99 33 18 63% 0.11[-0.57, 0.80] ]
Shuangge Zhang 2003 5334 5153 21 93.66 107 21 6.8% -0.471-1.09,0.14] B
Shujun Cao 1998 110.65  89.92 31 8721 5558 36 78% 0.32[-0.17, 0.80] 7
Xiangkun Li 2012 14932 13537 785 88.12 7415 80 9.7% 0.47[0.24,0.70] -
Xiping Wang 1998 13745 156.19 18 7166 78.76 13 6.0% 0.45[-0.27, 1.17] ]
Yan Huo 2007 67.1 42 60 641 37 30 8.1% 0.7410.28, 1.19]
Yaosheng Xie 2014 69.35 3319 142 6346 3281 80  9.4% 0.18 [-0.10, 0.45] I
Zhisong Ma 1997 69.73 3343 22 76.16 64.01 19 6.8% -0.13[-0.74,0.49] I
Total (95% C1) 1231 48 1000%  0.13[-0.14,0.40] ?
Helerogeneity: Tau’ = 0.18; Chi’= 53.23, df = 13 (P < 0.00001); ' = 76% _‘2 _‘1 v ; 5

Test for overall effect: Z = 0.93 (P = 0.35)

~ , Favours [experimental]  Favours [control]
3 FAINEE BN R LRIRKE

Figure 3. Serum Estrogen during Follicular Phase in Two Groups
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Experimental Control Std. Mean Difference Std. Mean Difference

Study or Subgro Mean D Tota Mean SD Total Weijght 1V, Fixed, 95% CI 1V, Fixed, 95% CI

Basta P 2009 1106 338 12 1188 4211 10 83% -0.21[-1.05, 0.63]

Lianai Zhang 2003 11543 9043 22 4844 29.09 20 142% 0.96[0.32, 1.60]

Lixin Shang 1995 2049 32131 21 138 6502 10 10.3% 0.24[-0.51, 1.00] ]

Manhua Liu 2003 13599 24.01 15 13801 23 12 102% -0.08 [-0.84, 0.68]

Shuangge Zhang 2003 67.05 5359 20 9317 6849 19 145% -0.42[-1.05,0.22] B

Shujun Cao 1998 113.62  83.76 36 12178 108.13 36 27.5% -0.08 [-0.55, 0.38] o

Xiping Wang 1998 9827 7835 22 10778 4437 18 15.1% -0.14[-0.77,0.48] I

Total (95% CI) 148 15 1000%  0.03[-021,027] ?

Heterogeneity: Chi' = 1116, df = 6 (P = 0.08): = 46% ‘ ; ‘I : ]‘ ;

Testfor overall effect: 7= 0.24 (P = 0.81) Favours [experimental] -~ Favours [control|
B4 WARGHMFERERKTELRNRKE
Figure 4. Serum Estrogen during Luteal Phase in Two Groups

9 3 ko7 s T % 5 sl 1 — i ) NES

2.3.3 e bk B MR KR 12 BT UM, A RO 4G R S T 2 B Y af i 2

%[13,15,17,20—22,25—30] ,%EH}U@@E 1 038 {ﬁu’xﬁﬂﬁéﬂ 122
1], N ABFFERAAAE S BNE(F =78% ) , R HIBEHL

R 25 7 G124 L (SMD = 0. 04,95%
Cl; —0.38 ~0.31,P=0.84) (& 5) .

Experimental Control Std. Mean Difference Std. Mean Difference
Study o 0 Mean SD Total Mean  SD Total Wejeht 1V, Random, 95% CI 1V, Random, 95% CI
Basta P 2009 049 022 21 1.03 049 9  6.5% -1.64[-2.53,-0.74] -
Chunxiang Xu 2008 07 144 23 105 035 52 93% -0.41[-0.91,0.08] B
Juan Chen 2000 1.1 141 17089 053 14 78% 0.18 [-0.52,0.89] 1T
Lixin Shang 1995 1.58 1.67 13 496 348 10 64% -1.25[-2.17,-0.34] -
Manhua Liu 2003 08 0.05 15 081 028 18 7.9% -0.05[-0.73, 0.64] 1
Richlin SS 2002 073 0.25 12 112 26 20 7.7% -0.18-0.90, 0.53] T
Shuangge Zhang 2003 0.56 0.67 21 044 028 21 85% 0.23[-0.38,0.84] T
Shujun Cao 1998 136 071 31 144 071 36 94% -0.11[-0.59,0.37) -
Xiangkun Li 2012 377 561 785 0.88 042 80 11.0% 0.5410.31,0.77] -
Xiping Wang 1998 173 279 18 054 028 13 7.6% 0.54[-0.19, 1.27 T
Yan Huo 2007 14 08 60 14 07 30 97% 0.00 [-0.44, 0.44] T
Zhisong Ma 1997 68 5.1 2 28 15 19  81% 1.0110.36, 1.67] -
Total (95% CI) 1038 322 100.0% -0.04[-0.38,0.31] ?
Heterogeneity: Tau’= 0.27; Chi’ = 50.4, df = 11 (P < 0.00001); I'= 78% t . _’2 ¢ ; ;

Test for overall effect: Z = 0.20 (P = 0.84)

E5 WAMEHIMmEZHMRKT LB HRMAE

Favours [experimental] ~ Favours [control]

Figure 5. Serum Progesterone during Follicular Phase in Two Groups

2.3.4 FHHhBAOFZHEKFE T W
gl 17:22:2920.29300 e il 4 139 5], Xof BR4H 115
1], £ 95 AW AAFAE S EE (P =66% ) , K L

ORI, B RO 45 AR s P 2L B A A 9 2
WK 227 G A T L (SMD = -0.17,95%
CI: -0.62~0.28,P =0.45) (K 6) .

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight V. Random.95% CI 1V, Random. 95% CI
Basta P 2009 826 387 12 732 362 10 125% 0.24[-0.60, 1.08] -1
Juan Chen 2000 863 668 13 205 252 10 11.7% 1.19[0.29, 2.10] -
Lixin Shang 1995 677 529 21 1172 459 10 132% -0.95 [-1.74,-0.15] -
Manhua Liu 2003 1148 12 15 1197 152 12 13.6% -0.35[-1.12,0.41] /T
Shuangge Zhang 2003 715 425 20 1032 637 19 154% -0.58[-1.22,0.07] ]
Shujun Cao 1998 559 384 36 537 511 36 18.1% 0.05[-0.41,0.51] T
Xiping Wang 1998 466 46 22 817 712 18 155% -0.59[-1.22,0.05] ]
Total (95% CI) 139 115 100.0% -0.17[-0.62, 0.28] ?
Heterogeneity: Tau'= 0.24; Chi'= 17.51, df = 6 (P = 0.008); I'= 6% T . ! ; : ; 4'

Test for overall effect: Z = 0.75 (P = 0.45)
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Favours [experimental] ~ Favours [control]

Figure 6. Serum Progesterone during Luteal Phase in Two Groups
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Experimental Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD_Total Mean  SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
Basta P 2009 593 173 21 545 076 9  59% 0.31[-0.48, 1.09] 1
Chunxiang Xu 2008 20.15 1548 23 1121 435 52 9.0% 0.96[0.44, 1.47] -
Dingiloglu BS 2007 9.16  2.07 38 767 197 30 93% 0.7310.23, 1.22] -
Juan Chen 2000 20.11 10.04 17 1475 591 14 65% 0.62[-0.11, 1.34] T
Lianai Zhang 2003 1041 973 18 588 18 20 72% 0.65[-0.00, 1.31] —
Lixin Shang 1995 377 6.65 13 794 465 10 53% -0.68 [-1.54,0.17] - T
Manhua Liu 2003 124 31 15 109 29 18 6.8% 0.49[-0.21, 1.19] T
Paffoni A 2013 82 34 128 84 39 256 134% -0.05[-0.27,0.16] T
Shujun Cao 1998 168 521 31 1849 736 36 95% -0.26[-0.74,0.22] T
Xiangkun Li 2012 1547 2268 785 8.12 4.07 80 13.2% 0.3410.11,0.57] -
Xiping Wang 1998 138 10.08 18 10.03 444 13 65% 0.45[-0.28, 1.17] T
Zhisong Ma 1997 133 10 22 88 32 19 75% 0.58 [-0.03, 1.20] I
Total (95% CI) 1129 557 100.0% 0.34{0.10, 0.59] L 2

T

Heterogeneity: Tau’ = 0.10; Chi’=32.31, df = 11 (P = 0.0007); I’ = 66%
Test for overall effect: Z = 2.73 (P = 0.006)

7 TANEEAMmTE FSH Kk FE b BRI HE

Figure 7. Serum FSH during Follicular Phase in Two Groups

2.3.6 4k ok F FSH K F 7 i #f
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Favours [experimental] ~ Favours [control]

FEERY A5 Ik 4 o s G 4R B A0 I 3 FSH /K
2 BTG L (SMD = 0. 22,95% CI; - 0. 03
~0.47,P=0.09) (& 8).

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed. 95% CI 1V, Fixed. 95% CI
Basta P 2009 53 39 12 597 443 10 89% -0.16[-1.00, 0.69] T
Juan Chen 2000 1364 782 13 1642 578 10 9.0% -0.38[-1.22,0.45] -
Lianai Zhang 2003 997 763 22 625 251 20 16.2% 0.63[0.01, 1.25] _'_
Lixin Shang 1995 557 957 21 89 501 10 10.9% -0.39-1.15,0.37] T
Manhua Liu 2003 35 16 15 32 14 12 108% 0.19[-0.57,0.95] 1
Shujun Cao 1998 1934 1347 36 1295 604 36 28.0% 0.61[0.13, 1.08] -
Xiping Wang 1998 764 546 22 723 339 18 16.1% 0.09[-0.54,0.71] I
Total (95% CI) 141 116 100.0% 0.22[-0.03,0.47] P
Heterogeneity: Chi'=9.61, df = 6 (P = 0.14); I'= 38% i . _‘2 ' ; i

Test for overall effect: Z = 1.70 (P = 0.09)
F8 WHBEMKHIMFE FSH /K E LRI FHRMAKE
Figure 8. Serum FSH during Luteal Phase in Two Groups
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Table 3. Publication Bias of Each Factor

Egger’ s test

Factor
t value P value

Follicular phase Estrogen -1.18 0.261
Progesterone -2.27 0.046
FSH 1.17 0.271
LH 0.16 0.876

Luteal phase Estrogen 0.16 0.878
Progesterone 0.28 0.791
FSH -3.37 0.020
LH -1.54 0.220
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