SUPPLEMENTARY MATERIALS



Supplementary Figure 1

Figure S1 Basic chemical structure of flavonoids.
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Figure S2 Evaluation of quality for each study.




Supplementary Figure 3

Control
Total Mean SD

Experimental

Study Total Mean SD

Mahmoud AA 2022 7 2005 33600 7 21.95 5.8700

Moshfegh F 2022 12 526 1.0700 12 284 1.1100
Liyanage GS 2021 8 3644 135500 8 35.42 11.6000
Ma XH 2021 5 591 1.0900 5 3.09 0.7000
Zheng SY 2021 10 8.16 0.0700 10 7.48 0.2500
Manzar N 2020 9 467 0.3200 9 437 0.3200
Hong G 2020 10 32.70 3.2100 10 35.03 2.9770
Wang W 2019 10 495 0.1900 10 7.03 0.4800
YudJ 2019 15 12.10 1.0800 15 11.13 1.0900
Darabi P 2019 8 6.67 1.1300 8 390 0.0000
Hu T 2017 5 194 0.1000 5 196 0.1100
Random effects model 99 99

Heterogeneity: 1% = 88%, 2= 4.7872, p < 0.01
Overall test: z = 0.55 (p = 0.58)

Figure S3 Forest plot of flavonoids for FSH.

Standardised Mean

—_———

Difference

SMD 95%-Cl  Weight
-0.37 [-1.43; 0.69] 10.3%
214 [1.11; 3.18] 10.3%
0.08 [-0.90; 1.06] 10.4%
2.78 [0.80; 4.75] 9.0%
3.55 [2.05; 5.05] 9.7%
0.89 [-0.09; 1.87] 10.4%
-0.72 [-1.63; 0.19] 10.4%
-5.46 [-7.53;-3.39] 8.8%
0.87 [0.12; 1.62] 10.6%

0.0%
-0.17 [-1.41; 1.07] 10.1%

0.39 [-1.02; 1.81] 100.0%



Supplementary Figure 4

Experimental

Study Total
Bulsara J 2022 6
Mahmoud AA 2022 7
Moshfegh F 2022 12
Liyanage GS 2021 8
Ma XH 2021 5
Zheng SY 2021 10
Mihanfar A 2021 6
Manzar N 2020 9
Hong G 2020 10
Wang W 2019 10
YuJ 2019 15
Darabi P 2019 8
Jahan S 2018 7
Rajan RK 2017 6
Jahan S 2016 5

Random effects model 124

Mean

25.80
85.41
47.86
4.38
24.28
49.00
19.06
92.90
14.00
64.11
111.60
2.30
8.85
10.15
27.25

SD

3.1900
13.0700
8.2800
1.9200
3.3200
3.2700
0.9700
2.8800
1.8300
14.3500
15.1000
0.5700
0.5000
1.0000
1.0700

Heterogeneity: 1% = 91%, t> = 12.9957, p < 0.01

Overall test: z = 1.47 (p = 0.14)

Control

Total Mean

6
7
12
8
5
10
6
9
10
10
15
8

7
6
5

124

15.16
45.88
62.82
4.31
18.34
57.50
12.15
63.40
17.30
136.84
112.50
0.90
1.61
8.71
14.26

Figure S4 Forest plot of flavonoids for estradiol.

Standardised Mean
SD Difference SMD 95%-Cl

6.1300 — 2.01 [0.52; 3.50]
18.6800 S 2.30 [0.85; 3.74]
8.2800 -1.74 [-2.71;-0.78]
2.3200 0.03 [-0.95; 1.01]
2.6200 = 1.79 [0.21; 3.38]
3.6400 : -2.35 [-3.55; -1.16]
1.1000 P 6.15 [2.98; 9.32]
2.8800 ———— 9.75 [6.06; 13.45]
1.1000 -2.09 [-3.23; -0.96]
19.1400 . B -4.12 [-5.78; -2.45]
15.7300 - -0.06 [-0.77; 0.66]
15.5600 : 0.12 [-0.86; 1.10]
0.7700 i  —F=—— 10.44 [5.80; 15.07]
1.1300 —— 1.25 [-0.04; 2.53]
6.0400 = 2.70 [0.76; 4.65]

| | | - S 1.42 [-0.47; 3.32]

15 10 -5 0 5 10 15

Weight

6.9%
6.9%
7.1%
7.1%
6.8%
7.0%
6.0%
5.6%
7.0%
6.8%
7.1%
7.1%
5.0%
7.0%
6.7%

100.0%



Supplementary Figure 5

Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference
Moshfegh F 2022 12 33.84 11.2200 12 16.92 8.7300 i
Peng FX 2022 9 3501 44100 9 11.16 3.6300 P
Mihanfar A 2021 6 1257 24900 6 7.18 0.9700 f——
Manzar N 2020 9 916 04500 9 13.21 04500 ————
Wang W 2019 10 32.54 42100 10 64.70 6.5100 —. i
Darabi P 2019 8 320 05700 8 1.30 0.0000
Jahan S 2018 7 3447 43700 7 11.08 3.1000 P
Jahan S 2016 5 2463 7.7400 5 12.76 8.3900 e
Random effects model 66 66 —i—

Heterogeneity: /% = 94%, t2 = 27.2587, p < 0.01

Overall test: z = 0.23 (p = 0.82)

Figure S5 Forest plot of flavonoids for progesterone.
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Weight

14.8%
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Supplementary Figure 6

A)

Study

Mahmoud AA 2022
Zheng SY 2021
Jahan S 2018
Moshfegh F 2022
Peng FX 2022
Darabi P 2019

Liyanage GS 2021

Jahan S 2016

Random effects model

12

Experimental
Total Mean

sD

0.60 1.0600
6.90 1.0000
1.60 0.5300

0.86 1.2100

1.63 0.9900
1.20 0.6200

8 23.10 2.4000

5

66

7.33 0.9400

Heterogeneity: /% = 87%, t% = 7.2697, p < 0.01
Test for subgroup differences: xi =16.51,df =4 (p <0.01)

(B)

Study

Mahmoud AA 2022
Peng FX 2022
Liyanage GS 2021
Darabi P 2019
Jahan S 2018

Moshfegh F 2022
Zheng SY 2021

Jahan S 2016

Random effects model

Experimental
Total Mean

sSD

7 0.60 1.0600

9

1.63 0.9900

8 23.10 2.4000

8
7

1.20 0.6200
1.60 0.5300

12 0.86 1.2100
10 6.90 1.0000

5 7.33 0.9400

66

Heterogeneity: 12 = 87%, t2 = 7.2697, p < 0.01
Test for subgroup differences: x§ =1.45,df =2 (p = 0.49)
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Control
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66
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Weight

13.6%
12.6%
8.5%

13.8%

11.2%

13.4%

13.9%

13.1%

100.0%

Weight

13.6%
11.2%
13.9%
13.4%

8.5%

13.8%
12.6%

13.1%

100.0%
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Study

Mahmoud AA 2022
Peng FX 2022
Liyanage GS 2021
Zheng SY 2021
Darabi P 2019
Jahan S 2018

Moshfegh F 2022
Jahan S 2016

Random effects model

Experimental

Control

Standardised Mean

Total Mean SD Total Mean SD Difference
7 0.60 1.0600 7 1.80 0.5300 —-—
9 1.63 0.9900 9 11.42 1.5600 ——
8 23.10 2.4000 8 22.80 2.4300 |
10 6.90 1.0000 10 12.66 1.1500 —'—r
8 1.20 0.6200 8 4.60 1.6700 . 3
7 1.60 0.5300 7 11.33 1.1900 ———
‘<:>-
12 0.86 1.2100 12 3.73 1.2500 —'—
5 7.33 0.9400 5 10.17 1.5700 b B
i
66 66 <
I T T |

Heterogeneity: /° = 87%, 1> = 7.2697, p < 0.01
Test for subgroup differences: xf =1.39,df =1 (p = 0.24)

(D)

Study

Mahmoud AA 2022
Peng FX 2022
Zheng SY 2021

Moshfegh F 2022

Liyanage GS 2021
Jahan S 2018
Jahan S 2016

Darabi P 2019

Random effects model

Experimental
Total Mean

7 0.60 1.0600
9 1.63 0.9900
10 6.90 1.0000

12 0.86 1.2100

8 23.10 2.4000
7 1.60 0.5300
5 7.33 0.9400

8 1.20 0.6200

66

Heterogeneity: 12 = 87%, t2 = 7.2697, p < 0.01
Test for subgroup differences: xé =1.52,df=3 (p = 0.68)

Control

SD Total Mean SD

7 1.80 0.5300

9 11.42 1.5600

10 12.66 1.1500

12 3.73 1.2500

8 22.80 2.4300

7 11.33 1.1900 —=—

5 10.17 1.5700

8 4.60 1.6700

66
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-1.34
-7.14
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-9.89
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-1.34
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-5.12

-2.25
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-9.89
-1.98

-2.55

-3.36

95%-Cl Weight

[-2.54;
[-9.91;
[-0.86;
[-7.08;
[ -3.96;
[-14.29;

[-3.31;
[-3.64;

[ -5.36;

-0.14]
-4.36]

1.10]
-3.15]
-1.14]
-5.48)

-1.19]
-0.33]

13.6%
11.2%
13.9%
12.6%
13.4%

8.5%

13.8%
13.1%

-1.36] 100.0%

95%-Cl Weight

[-2.54;
[-9.91;
[-7.08;

[-3.31;

[-0.86;
[-14.29;
[-3.64;

[ -3.96;
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-3.15)

-1.19]

1.10]
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-0.33]

-1.14]

13.6%
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12.6%

13.8%

13.9%
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13.1%

13.4%

[ -5.36; -1.36] 100.0%

Figure S6 Subgroup analyses of the count of cystic follicles with (A) type of flavonoids, (B) dose, (C) duration
of administration, and (D) PCOS induction drug.



Supplementary Figure 7

A)

Study

Mahmoud AA 2022
Zheng SY 2021
Jahan S 2018
Shah KN 2015

Moshfegh F 2022

Peng FX 2022

Darabi P 2019

Liyanage GS 2021

Jahan S 2016

Random effects model

Total

10

12

5

78

Experimental
Mean SD

7.20
7.16
3.43
9.01

1.0100
1.0100
0.4800
6.5800

4.74 1.5900

3.45
3.93

0.7500
1.3900

8.10 1.6500

4.40 0.5400

Heterogeneity: 12 = 83%, t2 = 3.2509, p < 0.01
Test for subgroup differences: xi =10.44,df =4 (p = 0.03)

(B)

Study

Mahmoud AA 2022
Peng FX 2022
Liyanage GS 2021
Darabi P 2019
Jahan S 2018

Moshfegh F 2022
Zheng SY 2021

Jahan S 2016
Shah KN 2015

Random effects model

Total

~ & 00 W ~

12
10

78

Experimental
Mean SD

7.20 1.0100
3.45 0.7500
8.10 1.6500
3.93 1.3900
3.43 0.4800

4.74 1.5900
7.16 1.0100

4.40 0.5400
9.01 6.5800

Heterogeneity: 1% = 83%, 12 = 3.2509, p < 0.01

Test for subgroup differences: xi =047,df =2 (p =0.79)

©

Total

10

12

12

5

78

Total

~ 0 00 O

12
10

78

Control

Mean SD

4.00
0.95
1.66
7.25

1.1900
0.2000
0.5300
4.5700

3.61 1.1800

1.65 0.3000

0.9600

6.60 1.8200

2.40 0.5400

Control

Mean SD

4.00 1.1900
1.65 0.3000
6.60 1.8200
1.64 0.9600
1.66 0.5300

3.61 1.1800
0.95 0.2000

2.40 0.5400
7.25 4.5700

Standardised Mean

Difference

Standardised Mean

Difference

SMD

2.71
8.17
3.28
0.30

0.78

3.00

1.81

0.82

3.34

241

SMD

2.71
3.00
0.82
1.81
3.28

0.78
8.17

3.34
0.30

241

95%-Cl Weight

[1.14; 4.29]
[5.23; 11.11]
[1.51; 5.04]
[-0.51; 1.11]

[-0.06; 1.61]

[ 1.56;
[ 0.60;

4.44]
3.03]

[-0.22; 1.85]

[1.12; 5.57]

11.1%

7.9%

10.7%

12.7%

12.6%

11.4%

11.9%

12.3%

9.5%

[1.12; 3.70] 100.0%

95%-Cl Weight

[1.14; 4.29]
[1.56; 4.44]
[-0.22; 1.85]
[0.60; 3.03]
[1.51; 5.04]

[-0.06; 1.61]
[5.23; 11.11]

[1.12; 5.57)
[-0.51; 1.11]

11.1%
11.4%
12.3%
11.9%
10.7%

12.6%
7.9%

9.5%
12.7%

[1.12; 3.70] 100.0%



Experimental

Control

Standardised Mean

Study Total Mean SD Total Mean SD Difference SMD 95%-Cl Weight
Mahmoud AA 2022 7 7.20 1.0100 7 4.00 1.1900 —o— 271 [1.14; 429] 11.1%
Shah KN 2015 12 9.01 6.5800 12 7.25 4.5700 = 0.30 [-0.51; 1.11] 12.7%
-J:_::>
Moshfegh F 2022 12 474 1.5900 12 3.61 1.1800 == 0.78 [-0.06; 1.61] 12.6%
Jahan S 2016 5 4.40 0.5400 5 2.40 0.5400 — . 3.34 [1.12; 5571 9.5%
e
Peng FX 2022 9 3.45 0.7500 9 1.65 0.3000 .- 3.00 [1.56; 4.44] 11.4%
Liyanage GS 2021 8 8.10 1.6500 8 6.60 1.8200 ™ 0.82 [-0.22; 1.85] 12.3%
Zheng SY 2021 10 7.16 1.0100 10 0.95 0.2000 —=— 817 [523;11.11] 7.9%
Darabi P 2019 8 3.93 1.3900 8 1.64 0.9600 53 1.81 [0.60; 3.03] 11.9%
Jahan S 2018 7 3.43 0.4800 7 1.66 0.5300 ——— 3.28 [1.51; 5.04] 10.7%
-<>—
Random effects model 78 78 <> 241 [1.12; 3.70] 100.0%
Heterogeneity: /% = 83%, 12 = 3.2509, p < 0.01 ' ' ' !
Test for subgroup differences: xg =1.25,df =2 (p = 0.53) -10 -5 0 5 10
(D)
Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl Weight
Mahmoud AA 2022 7 7.20 1.0100 7 4.00 1.1900 —-— 271 [1.14; 4291 11.1%
Peng FX 2022 9 3.45 0.7500 9 1.65 0.3000 . 3.00 [1.56; 4.44] 11.4%
Zheng SY 2021 10 7.16 1.0100 10 0.95 0.2000 i —=— 817 [5.23;11.11] 7.9%
Moshfegh F 2022 12 474 15900 12 3.61 1.1800 —'- 0.78 [-0.06; 1.61] 12.6%
Liyanage GS 2021 8 8.10 1.6500 8 6.60 1.8200 —-— 0.82 [-0.22; 1.85] 12.3%
Jahan S 2018 7 3.43 0.4800 7 1.66 0.5300 — 3.28 [1.51; 5.04] 10.7%
Jahan S 2016 5 4.40 0.5400 5 2.40 0.5400 — 3.34 [1.12; 5.57] 9.5%
=
Darabi P 2019 8 3.93 1.3900 8 1.64 0.9600 B 1.81 [0.60; 3.03] 11.9%
Shah KN 2015 12 9.01 6.5800 12 7.25 4.5700 5= 0.30 [-0.51; 1.11] 12.7%
Random effects model 78 78 < 2.41 [1.12; 3.70] 100.0%
Heterogeneity: 1% = 83%, t2 = 3.2509, p < 0.01 ' ' ' '
Test for subgroup differences: Xi =11.17,df =4 (p = 0.02) -10 -5 0 5 10

Figure S7 Subgroup analyses of the count of corpus luteum with (A) type of flavonoids, (B) dose, (C) duration
of administration, and (D) PCOS induction drug.
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Supplementary Figure 8

(A)

Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl Weight
Mahmoud AA 2022 7 14.80 5.0300 7 25.93 3.7800 —'— -2.34 [-3.80;-0.88] 8.6%
Zheng SY 2021 10 29.50 1.7400 10 36.10 2.1400 . -3.24 [-4.66;-1.82] 8.7%
Shah KN 2015 12 1510 1.2500 12 20.60 0.9700 —a— -4.75 [-6.41;-3.08] 8.3%

<
Moshfegh F 2022 12 128 0.9400 12 3.17 0.8300 ~—'— -2.06 [-3.08;-1.04] 9.4%
Liyanage GS 2021 8 54.00 42.2600 8 44.49 27.8600 - 0.25 [-0.73; 1.24] 9.4%
Ma XH 2021 5 10.79 1.3200 5 14.56 1.8400 —a— -2.13 [-3.83;-0.42] 8.2%
Manzar N 2020 9 13.91 0.6700 9 18.18 0.6700 —=+— -6.07 [-8.48;-3.66] 6.8%
.-.-_—:$=-_
Hong G 2020 10 1.70 0.2900 10 2.45 0.2800 —0— -2.52 [-3.75;-1.29] 9.0%
Wang W 2019 10 296 0.3100 10 532 03700 —+— -6.62 [-9.06;-4.18] 6.8%
Yud 2019 15 27.74 41900 15 30.65 3.8700 P -0.70 [-1.44; 0.04] 9.7%
e ———
Darabi P 2019 8 4.60 0.2800 8 7.60 1.1300 —-— -3.44 [-5.12;-1.771 8.2%
Hu T 2017 5 6.08 0.3200 5 7.78 0.4800 —‘—— -3.76 [-6.18;-1.34] 6.8%
Random effects model 111 111 <> -2.92 [-4.02; -1.82] 100.0%
Heterogeneity: 12 = 85%, t2 = 3.0940, p < 0.01
Test for subgroup differences: xé =4.22,df=6 (p = 0.65) -5 0 5
(B)

Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl Weight
Mahmoud AA 2022 7 14.80 5.0300 7 25.93 3.7800 ﬂ*ﬁ -2.34 [-3.80;-0.88] 8.6%
Liyanage GS 2021 8 54.00 42.2600 8 44.49 27.8600 S 0.25 [-0.73; 1.24] 9.4%
Wang W 2019 10 296 0.3100 10 5.32 0.3700 —+—— | -6.62 [-9.06;-4.18] 6.8%
YuJ 2019 15 27.74 41900 15 30.65 3.8700 P -0.70 [-1.44; 0.04] 9.7%
Darabi P 2019 8 4.60 0.2800 8 7.60 1.1300 —aa— -3.44 [-5.12;-1.77] 8.2%

-<:>
Moshfegh F 2022 12 128 0.9400 12 3.17 0.8300 —'— -2.06 [-3.08;-1.04] 9.4%
Ma XH 2021 5 10.79 1.3200 5 14.56 1.8400 —— -2.13 [-3.83;-0.42] 8.2%
Zheng SY 2021 10 29.50 1.7400 10 36.10 2.1400 . -3.24 [-4.66;-1.82] 8.7%
Hong G 2020 10 1.70 0.2900 10 245 0.2800 . -2.52 [-3.75;-1.29] 9.0%
Hu T 2017 5 6.08 0.3200 5 7.78 0.4800 —a— -3.76 [-6.18;-1.34] 6.8%
o

Manzar N 2020 9 13.91 0.6700 9 18.18 0.6700 ——+— -6.07 [-8.48;-3.66] 6.8%
Shah KN 2015 12 1510 1.2500 12 20.60 0.9700 — -4.75 [-6.41;-3.08] 8.3%
Random effects model 111 111 < -2.92 [-4.02; -1.82] 100.0%
Heterogeneity: 17 = 85%, 12 = 3.0940, p < 0.01
Test for subgroup differences: x§ =12.23,df =2 (p < 0.01) -5 0 5
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Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl Weight
Mahmoud AA 2022 7 14.80 50300 7 2593 3.7800 - 2.34 [3.80;-0.88] 8.6%
Liyanage GS 2021 8 54.00 42.2600 8 44.49 27.8600 S 0.25 [-0.73; 1.24] 94%
Ma XH 2021 5 10.79 1.3200 5 14.56 1.8400 —— -2.13 [-3.83;-042] 82%
Zheng SY 2021 10 29.50 1.7400 10 36.10 2.1400 —a -3.24 [-4.66;-1.82] 87%
Manzar N 2020 9 13.91 0.6700 9 1818 06700 —+— -6.07 [-8.48;-3.66] 6.8%
Hong G 2020 10 1.70 0.2900 10 2.45 0.2800 - -2.52 [-3.75;-1.29] 9.0%
Wang W 2019 10 296 0.3100 10 5.32 0.3700 —=— | -6.62 [-9.06;-4.18] 6.8%
YudJ 2019 15 27.74 4.1900 15 30.65 3.8700 P -0.70 [-1.44; 0.04] 97%
Darabi P 2019 8 4.60 0.2800 8 7.60 1.1300 — -3.44 [-5.12;-1.77] 8.2%
Hu T 2017 5 6.08 0.3200 5 7.78 0.4800 —— -3.76 [-6.18;-1.34] 6.8%

=
Moshfegh F 2022 12 1.28 0.9400 12 3.17 0.8300 —'— -2.06 [-3.08;-1.04] 9.4%
Shah KN 2015 12 15.10 1.2500 12 20.60 0.9700 —-— -4.75 [-6.41;-3.08] 8.3%
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administration, and (D) PCOS induction drug.
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Figure S9 Subgroup analyses of LH/FSH with (A) type of flavonoids, (B) dose, (C) duration of administration,
and (D) PCOS induction drug.
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Figure S10 Subgroup analyses of FT with (A) type of flavonoids, (B) dose, (C) duration of administration,
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Supplementary Figure 11
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Figure S11 Egger’s bias test of (A) the count of atretic follicles, (B) the count of cystic follicles, (C) the count
of corpus luteum, (D) LH, (E) LH/FSH, and (F) FT.
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Supplementary Figure 12
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Figure S12 Trim-and-fill evaluation of (A) the count of atretic follicles, (B) the count of cystic follicles, (C)
the count of corpus luteum, (D) LH, (E) LH/FSH, and (F) FT.
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Supplementary Figure 13

Figure S13 Possible mechanisms of flavonoids on PCOS animal models.
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