»
bioengineering

‘MDPI

Table S1. Outcome definitions and time of measurement.

Study Time of Measurement Definition
. dividing the number of the observed embryonic sacs in the 6-
Implantation rate
week-old sonogram by the number of the transferred embryos.
Biochemical pregnancy NA
Allahveisi et al., 2020 N The rate of clinical pregnancy was recorded by <‘11V1d1ng the
Clinical pregnancy 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
Implantation rate The ratio of gestational sacs to the number of embryos transferred
. . The chemical pregnancy was defined as serum B-hCG 250 IU/L
Biochemical pregnancy
after 14 days from embryo transfer.
The clinical pregnancy as the presence of a gestational sac with
Eftekhar et al., 2018 Clinical pregnancy 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 recognizec.l pregnancy losses before
20 weeks of gestation
Ershadi et al., 2022 Implantation rate NA
Biochemical pregnancy Chemical pregnancy was detected using positive serum 3-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
Implantation rate NA
. . Chemical pregnancy and clinical pregnancy were determined by
Bioch 1
rochemical preghancy positive serum b-HCG, 2 weeks after embryo transfer
Nazari et al., 2020 . The presence of fetal heartbeat in transvaginal ultrasound 5 weeks
Clinical pregnancy
after embryo transfer.
Live birth rate Definition not available
Miscarriage rate NA
Implantation rate NA
Biochemical pregnancy serum BHCG 2 weeks after embryo transfer
Nazari et al, 2019 Clinical pregnancy The presence of fetal heartbeat in transvaginal ultrasound 5 weeks
after embryo transfer
Live birth rate NA
Miscarriage rate NA
Implantation rate NA
Biochemical pregnancy positive serum 3-hCG afte:ri r?;ffeeiks from the day of embryo
Nazari et al., 2021

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

Implantation rate Definition not available

Biochemical pregnancy Definition not available

Obidniak et al., 2017 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

Implantation rate

Definition not available

Biochemical pregnancy

NA

Zargar et al., 2021 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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A
PRP Coatrol Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight MM, Fixed, 95% CI MM, Fixed, 95% C1
1.3.1 Repeated iImplantation Failure
Aliahweisi ot 3l 2020 T 2 8 25 01% 0780341706 —_—
Ershad etal 2022 13 40 11 45 104%  133067,263 Sk R e—
Nazan et al 2019 12 4 B 48 B1% 26901133549 _—
Nazarn etal 2021 96 196 38 197 382% 2540184349 ——
Nazari et al 2022 7 0 4 20 40% 175061505 e s
Obicinisk et 3 2017 P L 1 1145 111%  21811.22,390 Sm—
Zamaniysn et al 2020 9 55 10 43 113% 22771.25,412) —_—
Zargae et 81,2021 5 40 ! 40 10% 500[061,4091] >
Subtotal (95% C1) 470 463 002%  216(1.75 2.07) <>
Totsl everds 203 9z
Heterogeneity Chf= 1011, df=7 (P=010) F=31%
Test for overall effect Z= 7.22 (P « 0.0000%)
1.3.2 Thin Endometrum
Efeihar &l al. 2018 12 40 B 41 £8% 23308655 e —
Nazan et sl (2) 2019 10 30 t 30 10% 1000[t 36,733 —b
Sabtotal {95% C1) 70 73 B8N 346158, 7.58] e ol
Total events 23 7
Heterogeneity Chi*=186 &f=1(P=017),P=47%
Test for overall effect. Z= 310 (P =0002)
Total (95% C1) 540 538 100.0% 225(1.84,2.76) <
Total events 226 99
Heterogeneity Chf = 1253, df= 9P = 019), I'= 26% =°' 0:2 045 t 5 “f

Testfor overall effact: Z= 7 886 (P « 0.00001)
Test for suboroun afferences: Chi*s 128 dfe | (P» 0.26), I'» 221%

Favours Conbol  Favours PRP

B
PRP Cantrol Risk Ratio Risk Ratia
Study or Subgroup Events Tolal Events Total Weight M-H. Fixed, 95% C) M-H. Fixed, 95% C1I
1.1.1 Ropeated Implantation
Allahveisi et & 2020 75 9 25 321% 07834176 -
Zamaniean e al 2020 5 55 15 43 B05%  1.92[116,287) i
Zargar ot ol 2021 B 40 2 40 72% 3000641398
Subtotal (85% C1) 120 108 100.0% 1,57 [1.07, 2.30) <
Total evants a8 26
Heterogeneity. Chi*= 3.93, df= 2 (P= 0.14), "= 49%
Tast for overall effect Z=2.32 P =002
1.1.2 Thin Endometrium
Subitotal (95% C1) 0 o Not estimable
Totai everds 0 0
Heterogeneity. Not applicable
Test for overall effect Not applicabie
Total {95% C1) 120 108 100.0% 157 [1.07, 2.30) -
Total evands a8 %
Heterogeneity. Chi*= 393, df= 2 (P = 0.14); "= 49% :“ o) o5 ) i
Test for overall effect Z= 232 (P =002) '
Test for subaroup differences: Not soplicable CHIONE COMIE Tawmns FRY:
PRP Control Risk Ratio Risk Ratio
Study of Subgroup Events Totsl Events Totsl Weight MM, Fixed, 95% CI MM, Fixed, 35% CI
1.2.1 Repeated implantation f aute
Ershadi ot 3l 2022 1% 40 12 45 120% 150[081,279) —t——
Nazar st at 2019 % 49 13 48 139% 1960115334 —_—
Nazas ot 31,2021 101 196 0187 518% 207147,274) ——
Zamaniyan et 3l 2020 20 5 10 43 119%  156[0.82,298 -+
Subtotal (95% C1) 40 333 8OTN 191(154,237) >
Total events 163 8¢
Heteroganaty Ch*= 1.30, df= 3 (P = 0. 73 "= 0%
Test for oversit effect Z= 5.8 (P < 0.00001)
1.2.2 Thim Endometrinm
Efekhar et 312018 LR 8 43 82% 188[088, 400 ————
Nazari et al. (2) 2019 12 B 2 30 21% 6.00{1.47,2455 —_—
Subtotal (95% CH 70 73 103%  273[141,52T) e =
Total events 26 10
Heterogenety Ch= 214, d1=1 (P= D.14), F= 53%
Test for overall effect 2= 2.99 (P = 0.00%)
Total (95% Cly 410 406 100.0%  1.99[1.62 245] R
Total events 189 9
Heterogenefy Che= 3.82, df =5 (P = 0 48), P= 0% TEEY) Y + 3 m:

Test for overall effect Z= 660 (P < 0.00001)
Test for subarouo differences Ch*= 1 02, of= 1 (F=03N.#=21%

Favours Control  Favours PRP
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D

PRP Controt Risk Ratio Risk Rato
Study or Events Total Events Total Weight M.H.R 945% CI MH, Random. 95% €1
1.4.1 Repeated implantation Failure
Amatwers| et 3l 2020 T2 6 25 250% 117 10.46, 2.98) ——
Nazarl et 41,2021 77 196 11 197 205% 704[386,1282) —
Nazari et al. 2022 3 22 0 20 78% 100003812732 +
Zargar ef at 2021 5 40 140 123% 5,00 [0.61, 40.91) +
Sublotal (95% C1) P23 282 745%  367[1.10,12.23) | e T——
Totsl evanis 92 18
Heserogeneity Tau®= 092, Chi*= 1054, df=3 (P=001),F=77%
Tastfor overall effect Z= 212 (P = 0.03)
1.4.2 Thin Endomotrinm
Eftekhar el al 2018 11 40 6 43 255% 197 |0.80, 4.83) e —
Subtotal (95% CO) 40 4 255% 1.97 [0.80, 4.53) s el
Totat evants 1 )
Heteroganeity Not appicable
Testfor ovarall effect Z=1 48 (P=0.14)
Total (95% CI) m 325 10008 311124, 7.83) =S
Total events 103 u
Heterogeneity Tau® e 066, Chi*= 13.02 df = 4 (P = 0.01), 1*= 88% O 0 052 5 203
Testfor overall effect Z=2 41 (P=002) .
Testfor subaroup differences: Chi*= 066, of= | (P= 042, M= 0% FRSOVex Coninl. | Faoum £
E
PRP Control sk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-, Fixed, 95% Ci M-H, Fixed, 85% CI
1.5.1 Repeated implantation Fasure
Ershadi et al. 2022 5 40 1 45 03% 663069 4614) .
Nazan et & 2022 4 20 4 20 395% 1.00[0.29,345) e
Zamaniyan et o 2020 1 85 2 43 222% 039[004,417) ¢ -
Zargar et al 2021 1 40 1 40 99% 10000061544 ¢ +
Subtotal (25% CI) 155 148 80.9%  1.36[0.59,2.17] —E——
Total events " g
Heterogeneity. Ch= 3 10, df= 3 (P = 0.38), = 3%
Test for overall effect Z= 072 (P=047)
1.5.2 Thin Endometrium
Eftekhar 3l 2018 3 40 2 43 191%  1.61[0.28,916}
Subtotol (95% C) 40 43 199%  1.61[0.28,9.16] | ——ERT——
Total events 3 bi
Hoterogeneily Not applicable
Testfor overall effect. Z= 0.54 (P » 0.59)
Total (95% C1) 195 191 100.0%  1.41[0.66, 3.02) | E—
Tolal events 14 10
Hoterogeneity Ch*= 317, di= 4 (P=053), F= 0% :01 & 0:75 " " uf

Testfor overall effect Z= 0.88 (P = 0.37)
Test for subarouo cfferences ChP=003.df=1(P=087.F=0%

Favours Control  Favours PRP

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 Ne of Patients Effect
. . t
No of . .  Other Conventi Relativ C.er Importa
. Study Inconsiste Indirectn Imprecisi . . onal e Absolute aint
Studi . Considerati PRP o o nce
design _. ncy ess Treatme (95% (95%CI) y
es Bias ons
nt CI)
Implantation rate
137 more per
t 48/120 RR 1.57 1000
randomi , not  very 1206108 O IMPORT
3 . ., _seriou not serious . . none  (40.0% (1.07to  (from 17
sed trials serious serious? (24.1%) ANT
) 2.30) more to 313 1 .
more)
Biochemical pregnancy rate
230 more per
163/34
t RR 191 1
4 randomi sell(ijou not serious not not none 0 84/333 (1.54 ?o (fro?r? (;36 OO CRITIC
sed trials serious serious (47.9% (25.2%) Hig AL
) 2.37) more to 346 h
more)
Clinical pregnancy rate
not 20347 RR 2.16 = TO(:)I: P
randomi . . not not strong 0 92/463 ) @D CRITIC
8 . . _seriou not serious ) ) . (1.75to  (from 149 .
zed trials serious serious association (43.2% (19.9%) Hig AL
) 2.67) more to 332 h
more)
Live birth rate
. not 92/281 RR 3.67170 MOre Per 9O
randomi . . not very strong o, 18/282 1000 O CRITIC
4 . . seriou seriousb ) . .2 (32.7% (1.10 to
zed trials serious serious¢ association (6.4%) 12.23) (from 6 more O AL
' to 717 more) Low
Miscarriage rate
19 more per
t RR 1.36 1000
randomi , not  very 11/155 8/148 O CRITIC
4 . ,_seriou not serious . . (0.59to (from 22
zed trials serious seriousd (7.1%) (5.4%) AL
317) fewerto117 | oo
more)

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 Ne of Patients Effect
Ne of Risk . . . Other Conventi . Certai Importa
Studi Study of Inconsist Indirectn Imprecis Considerat PRP onal Relative Absolute nt nce
Design . ency ess ion . Treatme (95% CI) (95% CI) y
es Bias ions t

Biochemical pregnancy rate

133 more
randomi . . 26/70 RR 197 per 1000 ®Q0
Seriou | not , 10/73 O CRITIC
zed seriousP . seriousc None (37.1% o (1L57to  (from 78
. s2 serious (13.7%) ery AL
trials ) 2.48) more to 203 1
ow
more)
Clinical pregnancy rate
236 more
randomi . 23/70 RR 3.46 er 1000
seriou . not . strong / o 7/73 P ®90 CRITIC
zed . serious® serious serious¢ association (32.9% (9.6%) (1.58to  (from 56 O AL
trials =% 759)  moreto632 Low
more)
Live birth rate
135 more
randomi . 11/40 RR 197 per 1000 ®Q0
seriou  not not very o 6/43 O CRITIC
zed s serious serious seriousd none  (27.5% (14.0%) (080to  (from 28 very AL
trials ) =7 4.83)  fewer to 534 low
more)
Miscarriage rate
28 more per
randomi . RR 1.61 1000 ®Q0
seriou  not not very 3/40  2/43 O  CRITIC
zed , . , none o o (028to  (from 33
. s®  serious serious serious® (7.5%) (4.7%) very AL
trials 9.16) fewer to 380 low
more)
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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