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Table S1. Outcome definitions and time of measurement. 

Study Time of Measurement Definition 

Allahveisi et al., 2020 

Implantation rate 
dividing the number of the observed embryonic sacs in the 6-

week-old sonogram by the number of the transferred embryos. 

Biochemical pregnancy NA 

Clinical pregnancy 

The rate of clinical pregnancy was recorded by dividing the 

number of fetal poles with an observed heartbeat in the 6-week-

old sonogram by the number of the transferred embryos 

Live birth rate 24 weeks of gestation was considered as live birth 

Miscarriage rate NA 

Eftekhar et al., 2018 

Implantation rate The ratio of gestational sacs to the number of embryos transferred 

Biochemical pregnancy 
The chemical pregnancy was defined as serum B-hCG ≥50 IU/L 

after 14 days from embryo transfer. 

Clinical pregnancy 

The clinical pregnancy as the presence of a gestational sac with 

heartbeat identified by ultrasound 5 weeks after the embryo 

transfer 

Live birth rate pregnancy as pregnancy continued after 20 weeks 

Miscarriage rate 
The abortion rate as clinically recognized pregnancy losses before 

20 weeks of gestation 

Ershadi et al., 2022 Implantation rate NA 

 Biochemical pregnancy 
Chemical pregnancy was detected using positive serum β-HCG 

levels 2 weeks after the embryo transfer. 

 Clinical pregnancy 
Clinical pregnancy was detected by the presence of a heart rate on 

transvaginal ultrasound 5 weeks after the embryo transfer 

 Live birth rate NA 

 Miscarriage rate NA 

Nazari et al., 2020 

Implantation rate NA 

Biochemical pregnancy 
Chemical pregnancy and clinical pregnancy were determined by 

positive serum b-HCG, 2 weeks after embryo transfer  

Clinical pregnancy 
The presence of fetal heartbeat in transvaginal ultrasound 5 weeks 

after embryo transfer. 

Live birth rate Definition not available 

Miscarriage rate NA 

Nazari et al., 2019 

Implantation rate NA 

Biochemical pregnancy serum βHCG 2 weeks after embryo transfer 

Clinical pregnancy 
The presence of fetal heartbeat in transvaginal ultrasound 5 weeks 

after embryo transfer 

Live birth rate NA 

Miscarriage rate NA 

Nazari et al., 2021 

Implantation rate NA 

Biochemical pregnancy 
positive serum β-hCG after 2 weeks from the day of embryo 

transfer  

Clinical pregnancy 
the presence of fetal heartbeat in transvaginal ultrasound after 6 

weeks from the day of ET 

Live birth rate Definition not available 
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Miscarriage rate NA 

Nazari et al., 2022 Implantation rate NA 

 Biochemical pregnancy NA 

 Clinical pregnancy 
Clinical pregnancy was defined by the presence of an embryonic 

sac at 5-6 weeks gestation. 

 Live birth rate Live birth was defined as birth after 24 weeks of gestation 

 Miscarriage rate 
Spontaneous abortion was defined by the loss of pregnancy before 

20 weeks of gestation 

Obidniak et al., 2017 

Implantation rate Definition not available 

Biochemical pregnancy Definition not available 

Clinical pregnancy Definition not available 

Live birth rate Definition not available 

Miscarriage rate Not definition available 

Zamaniyan et al., 2020 

Implantation rate 
Number of gestational sacs on ultrasound per the total number of 

embryos transferred into the uterine cavity 

Biochemical pregnancy Serum b-HCG two weeks after frozen-thawed embryo transfer 

Clinical pregnancy 
The presence of fetal heartbeat in transvaginal ultrasonography 

five weeks after frozen-thawed embryo transfer 

Live birth rate NA 

Miscarriage rate Definition not available 

Zargar et al., 2021 

Implantation rate Definition not available 

Biochemical pregnancy NA 

Clinical pregnancy Definition not available 

Live birth rate The delivery of a live born child after 24 weeks of gestational age 

Miscarriage rate Definition not available 

NA: Not applied. 

Table S2. Excluded studies (with reasons). 

Study Reason for Exclusion Reference 

Chang et al., 2015 No control group [1] 

Tandulwadkar et al., 2017 No control group [2] 

Zadehmodarres et al., 2017 No control group [3] 

Colombo et al., 2017 No clinical trial [4] 

Molina et al., 2018 No randomized trial [5] 

Wang et al., 2018 Inappropriate intervention arm [6] 

Coksuer et al., 2019 Retrospective study [7] 

Kim et al., 2019 No controlled arm [8] 

Chang et al., 2019 No randomized trial [9] 

Aghajanzadeh et al., 2020 No controlled arm [10] 

Maleki-Hajiagha et al., 2020 Systematic review [11] 

Frantz et al., 2020 No controlled arm [12] 

Tehraninejad et al., 2020 No randomized trial [13] 

Godha et al., 2019 Insufficient data [14] 
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Figure S1. Meta-analysis of all studies (not excluding high-risk bias studies) evaluating (A) clinical 

pregnancy rate, (B) implantation rate, (C) biochemical pregnancy rate, (D) live-birth rate, and  

(E) miscarriage rate. CI: confidence interval; PRP: platelet-rich plasma. 
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Figure S2. Trial sequential analysis for (A) clinical pregnancy rate, (B) implantation pregnancy rate, 

(C) biochemical pregnancy rate, (D) live-birth rate and (E) miscarriage rate in Recurrent Implanta-

tion Failure (RIF) studies. Trial sequential analysis for (F) clinical pregnancy in Thin Endometrium 

(TE) studies. 
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Table S3. Summary of the quality assessment by GRADE approach of outcomes included in the 

meta-analysis of Repeated Implantation Failure patients. 

Certainty Assessment № of Patients Effect 

Cert

aint

y 

Importa

nce 

№ of 

Studi

es 

Study 

design 

Risk 

of 

Bias 

Inconsiste

ncy 

Indirectn

ess 

Imprecisi

on 

Other 

Considerati

ons 

PRP 

Conventi

onal 

Treatme

nt 

Relativ

e 

(95% 

CI) 

Absolute 

(95% CI) 

Implantation rate 

3 
randomi

sed trials 

not 

seriou

s 

not serious 
not 

serious 

very 

seriousa 
none 

48/120 

(40.0%

)  

26/108 

(24.1%)  

RR 1.57 

(1.07 to 

2.30) 

137 more per 

1000 

(from 17 

more to 313 

more) 

⨁⨁
◯
◯ 

Low 

IMPORT

ANT 

Biochemical pregnancy rate 

4 
randomi

sed trials 

not 

seriou

s 

not serious 
not 

serious 

not 

serious 
none 

163/34

0 

(47.9%

)  

84/333 

(25.2%)  

RR 1.91 

(1.54 to 

2.37) 

230 more per 

1000 

(from 136 

more to 346 

more) 

⨁⨁
⨁⨁ 
Hig

h 

CRITIC

AL 

Clinical pregnancy rate 

8 
randomi

zed trials 

not 

seriou

s 

not serious 
not 

serious 

not 

serious 

strong 

association 

203/47

0 

(43.2%

)  

92/463 

(19.9%)  

RR 2.16 

(1.75 to 

2.67) 

230 more per 

1000 

(from 149 

more to 332 

more) 

⨁⨁
⨁⨁ 
Hig

h 

CRITIC

AL 

Live birth rate 

4 
randomi

zed trials 

not 

seriou

s 

seriousb 
not 

serious 

very 

seriousc 

strong 

association 

92/281 

(32.7%

)  

18/282 

(6.4%)  

RR 3.67 

(1.10 to 

12.23) 

170 more per 

1000 

(from 6 more 

to 717 more) 

⨁⨁
◯
◯ 

Low 

CRITIC

AL 

Miscarriage rate 

4 
randomi

zed trials 

not 

seriou

s 

not serious 
not 

serious 

very 

seriousd 
none 

11/155 

(7.1%)  

8/148 

(5.4%)  

RR 1.36 

(0.59 to 

3.17) 

19 more per 

1000 

(from 22 

fewer to 117 

more) 

⨁⨁
◯
◯ 

Low 

CRITIC

AL 

a: Optimal information size is not met and the 95% CI of the RR included RR of 1.25; b: High heter-

ogeneity across studies; c: Optimal information size is not met, wide range of 95%CI and the 95% 

CI of the RR included RR of 1.25; d: Optimal information size is not met, wide range of 95% CI and 

the 95% CI of the RR included RR of 0.75 and 1.25; CI: confidence interval; RR: risk ratio. 
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Table S4. Summary of the quality assessment by GRADE approach of outcomes included in the 

meta-analysis of Thin Endometrium patients. 

Certainty Assessment № of Patients Effect 

Certai

nty 

Importa

nce 
№ of 

Studi

es 

Study 

Design 

Risk 

of 

Bias 

Inconsist

ency 

Indirectn

ess 

Imprecis

ion 

Other 

Considerat

ions 

PRP 

Conventi

onal 

Treatme

nt 

Relative 

(95% CI) 

Absolute 

(95% CI) 

Biochemical pregnancy rate 

2 

randomi

zed 

trials 

Seriou

sa 
seriousb 

not 

serious 
seriousc None 

26/70 

(37.1%

)  

10/73 

(13.7%)  

RR 1.97 

(1.57 to 

2.48) 

133 more 

per 1000 

(from 78 

more to 203 

more) 

⨁◯◯
◯ 

very 

low 

CRITIC

AL 

Clinical pregnancy rate 

2 

randomi

zed 

trials 

seriou

sa 
seriousb 

not 

serious 
seriousc 

strong 

association 

23/70 

(32.9%

)  

7/73 

(9.6%)  

RR 3.46 

(1.58 to 

7.59) 

236 more 

per 1000 

(from 56 

more to 632 

more) 

⨁⨁◯
◯ 

Low 

CRITIC

AL 

Live birth rate 

1 

randomi

zed 

trials 

seriou

sa 

not 

serious 

not 

serious 

very 

seriousd 
none 

11/40 

(27.5%

)  

6/43 

(14.0%)  

RR 1.97 

(0.80 to 

4.83) 

135 more 

per 1000 

(from 28 

fewer to 534 

more) 

⨁◯◯
◯ 

very 

low 

CRITIC

AL 

Miscarriage rate 

1 

randomi

zed 

trials 

seriou

sa 

not 

serious 

not 

serious 

very 

seriouse 
none 

3/40 

(7.5%)  

2/43 

(4.7%)  

RR 1.61 

(0.28 to 

9.16) 

28 more per 

1000 

(from 33 

fewer to 380 

more) 

⨁◯◯
◯ 

very 

low 

CRITIC

AL 

a: One study with unclear risk of bias; b: high heterogeneity across studies; c: optimal information 

size is not met; d: optimal information size is not met and the 95% of the RR included a RR value of 

1.25; e: optimal information size is not met, wide range of the 95% CI of the RR and the 95% of the 

RR included a RR value of 0.75 and 1.25; CI: confidence interval; RR: risk ratio. 
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