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O ABSTRACT
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C INTRODUCTION
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O MATERIALS AND METHODS
AfRE(E PROSPERO [T 2021/8/22 (L& 1& (No.CRD42021262098),

Search strateg V(TA BLE 1)

¢ F = N - X MEDLINE. EMBASE, CENTRAL, ISI Web of Science, SCOPUS
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Selection of studies (TABLEZ)

*» Include :
P )% POREBE (EHEAH)
i YT AR: TAMRATOCAALEBERT (FE - BEHHEAHR)
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» Exclude : TABLE2 &8

Date extraction (TABLE3&4)

Assessment of risk of bias

D224 TN F7XADOFEM: GRADEproGDT VI bz 7ZEHRHWE
GRADE 7 7 00— F [C T

Outcomes

» RESULT @ &R : ITT £ 47 5 /8
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Quantitative data synthesis

2 {& outcome: FEM/Mantel-Haenszel 7 7 I1— 5 . REM/ DerSimonian
and Laird 7 70 — F % B v T. RR(95%CI)IC T H M . & # &
outocome ; FEM/inverse variance method, REM/ DerSimonian and

Laird method Z# BT, WMD(95%CI)IC T i . Results: STATA/MP



Software Z W T AYBWMHICHAFATEFNE, IRBOESDE ha o
BRELCTCHM. FEMIBEEMIPEOE(I2<40%)CEH., REMEB NN
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EAC T FE Al .

Qualitative data synthesis

A0S URDATINA 7 X 2(RoB2)fE B

{ RESULTS

Identification of literature( FIGUREI)

2012 DX WADA, 801 HFFEH. 1194 (3 title B K abstract &
W, OFENANFELTFHRICTRI. BENICSHEoxHaBEBI ANT.

Systematic review(TABLE3& 4)

= TABLE3 : review 3 & (& 8 fd RCT (2006-2021 F. &5 797 A :
50-132 A/RCT). S >4 LA EES 6/8, BDETHEHR 3/8. POR
DEERT primary outcome (4 4 . Power analysis3/8,. Financial
support3/8,

*» TABLE4: ER LHY — 20 &HE(GnRH 7> T - X b 6/8, GnRH 7
TR 1/8. W 1/8), S H BB (rFSH5/8. hMG1/8, rFSH+hMG1/8).
TR bOE>RAOFAE 5/8. trigger(HCG8/8)., HCG 0% 505 81 -
MEFR 4., RIBKM (trigger 5 M5 35-40 5% 8/8 : 36 M %
4/8),1VF 2/8+1CSI 3/8-IVF/ICSI 3/8. FE# HE B BY (3£ 90 4 Day 20r3).
BABRKEBEERA, T AMAFTOC>2cNCLDEARRERAL LU,

Intervention (TABLES)

BEBNFTAMIATOENLEBE (P o)L, 10-12.5 mg/HB. 10-56 BR)



Risk of bias assessment results

Rob2 (C & DM TiE.low-risk3/8, some concerns3/8. high-risk2/8.

Meta-anaiysis

» Primary outcome ( FIGURE2&3)s

4 FE®E+FH(RR2.07, 95%CI 1.09-3.92; RD 10%. 95%CI 2-17; FEM
120% ; 4 <@k, 333 A). EIEXRFH (RR 2.25, 95%CI 1.54-3.30; RD
11%. 95%CI 4-18 ; FEM 1?7 0% ; 8 X@k. 797 N)

» Secondary outcomes that improved following testosterone

pretreatment( TABLEG)

BO B 4 B0 MH OB A MBE (WMD -0.81), T RRrOECHAMOERE KD
(WMD ~368.81U). trigger# S HO FERNEEIE(WMD 0.83mm).
PORICEBF+ v >IN EMETF(RRO0.37), COC i B I8 M (WMD 0.88)
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0.49), BIEMKEB(WMD 0.21), MER(RR 1.12), BBHEE ST EESH

@ E & (RR 1.00)

O DISCUSSION
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TABLE 1 SEARCH TERMS USED FOR THE IDENTIFICATION OF ELIGIBLE STUDIES

Intervention  Population Sotting
(testostercn®) AND [(paar) OR (low) OR (slow) OR (inadequate) OR (suboptimal) OR {in-vitro fertiization) OR (in viteo fertilization) OR (IVF) OR
(decreas™) OR (diminish*)] AND {respen®) OR [reserve ) (intracytoplasmic sparm injection) OR (ICS1) OR (IVE/ICSI)

TABLE 2 EXCLUDED STUDIES AND REASONS FOR EXCLUSION

Study Roason for exclusion

Sipe et al (1986) Case report

Balasch et al (2004) Prospactive, self-controlad trial

Fakroques ot al (2009) Coinlervention

Sipe et 2l (2010) Prospactive, randemized, crossover trial

Saharkhes et of (7018} Testosterone administration during ovarian stimulation
Hassan et al (2019) Crossaver trial

Erin Ahart ot al. (2019) Prospective, cohert, non randomized trial

Padmashri et al (2019) Not porformed in poor responders

Andresva et al, (2020) Observational, plot study



TABLE 3 METHODOLOGICAL CHARACTERISTICS OF ELIGIBLE RCT

Authors (year), ITT  Per Testoster- MNopre-  Definition of poor Randomization Blinding Primary Financial
journal (n)  protocol one pre- treatment ovarian response  method outcome support
(n) treatment
Massin et ol (2006), 53 49 24 25 Qestradiol <1200 pg/ Computer-gener- Double  COC retrieved  Yes
Human Reproduction ml on day of HCG ated randomiza.  blind
and = 5 COC re- tion list
trieved, and day 3 FSH
=12 |UA, cestradiol
>70 pg/ml and inhibin
B <45 pg/ml
Kim et al. (2011), 10 10 55 55 <3 COC retrieved de- Computer-gener- No Mature cocytes  Not report-
Fertility and Sterility spite the use of a high  ated randomiza. retrieved ed
total gonadotrophin tion list
dose (>2500 1U)
Kim et al (2014), 120 120 30, 30, 30* 30 <3 COC retrieved de- Computer-gener- No Mature cocytes  Not
Development and spite the use of a high  ated randomiza. retrieved reported
Reproduction total gonadotrophin  tion list
dose (>2500 1U)
Bosdou et ol (2016), 50 50 26 24 Bologna eritena Computer-gener-  Single COC retrieved  Partially
Human Repreduction ated randomiza-  blind funded by
tion list a scholar.
ship
Doan et ol. (2017}, 10 1o 55 55 AFC «<5-7 follcles or  Not reported Not Not reported Not report-
Gynecological Endo AMH <1.26 ng/ml reported ed
crinology
Al-Jeborry (2019), 132 132 7l 61 POSEIDON criteria Not reparted Not Number of No
Annals of Tropicol reported  retrieved and ma-
Med:cine ond Public ture cocytes and
Health pregnancy rate
Heang et al. (2021), 159 122 42, 38 42 Bologna criteria Manual lottery Single Total number of  Not report-
Reproductive Medi- retrieved mature  ed
cine and Biology cacytes
Subvé et ol (2021), &3 49 2150 16 Balogna eriteria Computer-gener.  Single Mature cocytes  Yes
Reproductive Bio- ated randomiza- retrieved
Med:cine Online tion list

* Testostercne was applied for different durations in different groups of patients.

AFC, antral follicle count; AMH, anti-Mullerian hormone; COC, cumulus-cocyte complex; HCG, human charionic genadotrophin; ITT, intention-to-treat; RCT, randomized

controlled trial

TABLE 4 CYCLE CHARACTERISTICS OF ELIGIBLE RCT

Authors GnRH ana-
(year) logue

EHEY Triptateln or
) celrorele

Cetrore'c
025 mg'day

Cetrore'u
025 mgday

Triptereln

375 mg depat,

lolowed by

daly injections of

triptoretn 01 mg,
f necessary

Cetrotide
025 mglday

Cetrotide
025 mg'day

Suburd

Net reparted
ctal
2021)

Typo of analogue
protocol

Mainly lorng GnRH ago-
nist but a'so shert GnRH
agorist and antagonist
{prepertions of GnRH
amilogue praloce’s mere
not statisticaly dferert
between tha two arms)

Flexbla protecol (when
lead felc'e reached
1314 mmn in dameter)

Herble protocol (when
lead folic'a reached
13-14 mm in damater)
Long GnRH agerist
Frotocal

Netreported  GnRH antagocist
pectocel

Fles bl protecol (when
lead fol<la reached
13-14 mm in diameter)

GnRH artaganist
protocol

Conventional short
antagonist protacel

Gonadotro. Gonadotrophin Signal for  Critariafor HCG OPU  Fertiliza- Embryo Typo of luteal Embryo quality Adverse
phin type/  adjustmonts triggering  administration tion transfer support studiod offocts
starting dose oocyte
maturation
(FSHAA00-  Yes moturtherine 10,0001 Atleasttrreofoiclas 36h  IVIICSI  Day23  Micrcrized proges:  Notreported Nere
4501 fermaton provided vHCG 17 mm in damreter  after terena 200 mgfbid
HCG vagnally and 2500 IU
HCG at 3, & and
9 days atter HCG
for triggering fnal
cocyte maturaticn
AhjFSH/Z00IU  Yes, every 3-4 250 mg Atlentorafoliclh  26h  IVFACSE  Day3 Vaginal progesterone Numter of grade 1 Nere
daysaccerdnglo  rHCG ofatleast 1@ mmin  after gel 90 mgfday and 2 emboyos
ceanian respenie dameter HCG
AbIFSHI00 U Yes, every 3-4 250 mg Atleastora folicle  35-36h IVFACSI  Day3  Vaginal progesterone Number of grade 1 Nero
days accerdingto  tHCG ofatleast 18 mmin  after ge! 90 mgday and 2 embryos
ovanin tesponse dameter HCG
Feltropn Net reportad 250 mg Atleast tao follcles 36k ICSI Day 2 Vagnal meronized  Qualty of em- Nore
a'pha/- rHCG reached 17 mmin alter progeitercne bryos cn day 2
dameter or, f this HCG 400 mgfday of invitro euhure
was not postible, the (tepmediumion)
maimum number of
fol'cles were prosont
Not reported Nt reported 5000 or At least two folcles of 35-40 h IVF Net Not reported Mot reperted HNet
10,000 U mare than 17 mm size alter reported reported
HCG HCG
AhJFSH/300-  Yes, every few 5000- Two o three folcles  24-35h KCSI Day2 Cyclogest pecges-  Not reported Not
4500 lUwith  daysaccordingto 10,0000 more than 17-18mm  alter tercne suppastany reported
ar withoul carian resperse/ WHCG vie HCG vagnaly in dote of
addeion of measuring senal 400 mg twice daly
Menopon serum oastradiel
75150 WU daty levels
(FSH/200 U Yes, based cn 6500 IV Atleast tno foleles  38-37h IVF Day3  Microrired proges:  Number of Light
patent’s condtion  HCG reached at laast after terone 800 mgidsy  goed quality em:  Acking
and indridual ovar- 18 mm HCG bryos azcordng te
an response Istarbul corsensus
Humin mene- No Not repocted Atlessterafolicle 36h  ICSI Day 2 et repartad Mumber of day 3 Nere
pausal penado- measured over 16 mm after ord embryos
trophin/300 IU HCG

bid, taice daly, GrSH, goradstrophinrelelsing hermore, HCG, human cheronic geradatrophin, ICS), intracytephasmic spaem injction; OFU, Oogyte pek up; RCT, randamized coatroled trish; (FSH, recarrbimant FSH, Th¥FSH,
recombinant (human) FSH; tHCG, recambinant buman chadonic genadotrophing uHCG, winary human chorionic ponadetrophin




TABLE 5 PROTOCOLS USED FOR TESTOSTERONE PRETREATMENT

Authors (year), journal

Human Reg

¥ ;
Fertity and S

Tostosterone administration

Type Route Doso
Tesrostecors Trarsdermal 10 mg'day
gel 1%
B, Testosterore Trarsdermal 125 mglay
tent gel 1%
welepmart ard Reprodustan Tewtowerora Trarsdermal 125 mglay
3 gl 1%
20°), Human Reproductan Testostercra gel 1% Trarsdermsd 10 mptay
7, Gyrecolegical Endscrnalogy Testowerora gel 1% Trarsdermsl 125 mgtay
7l Aonat of Tropcal Medere and Puble  Testostercre gel 1% Trarsdeemal 10 mgiday
2000, Represductve Medero amd Balegy  Testostatcre gel 1% Traradermsl 125 mgtiay
2021, Reproductive BeMedicne Oclrs Testoatercre gl 1% Trarsdeemal 125 mglday

Duration

15-70 days
N

Subgroupa Wday

Subgroup b 21 days

Subgroupc 23dip

v

Frem diy & of preddous manstrual pericd to day
2 of stimulited merstrual pered

2 days
Subgrop s 2dip
Subgroop b 42 dapy

Sbgro.p 3 (long tettostercra) 56 dys
S.bgroup b (short testorterceal: 10 days

TABLE 6 SECONDARY OUTCOMES FOLLOWING TESTOSTERONE PRETREATMENT

Studios Samplo sizo  Mothod applied Effec{95% Cl)
Cutcemas improved follawirg testosterone pretreatment
Duration of ovarian stimulation {days) 7 744 Random effects medal, WMD: -081
% 97% (-1d6 to -014}
Total dose of gonadatrophins required for varian stimulation (IU} 8 797 Random effects medal,  WMD: -2688
2 a7% (-6124 10 -1252)
Endometrial thickrass on the day of triggering fnal cocyte maturation (mm) 5 561 Random effects medal,  WMD. 083
% 776% (013 5 153)
Cancellation rate due to posr ovarian resgonie & 491 Fixnd effects modal, RR-037
0% (020t0071)
MNa. of cumulus-cocyte comp'esas retrieved a 797 Random eflects medal, \WhD: 083
787% (02210 154)
Qutcomas rot signifcantly d ferent following testostercne pretreatment
Oestradol concentration en the day of triggering final cecyte maturatien (pgiml) 4 394 Fired effects model, WMD: -812(-1182
% 0% to 10198)
Mo of follcles 217 mm on tha day of triggering fnal cocyte maturation 5 34 Random effacts model,  \WND: 0.82
*857% (-0 10 174)
No of metaphase Il cacytes 3 245 Fivad effects model, WMD: 0.48,-016
7o% to 113)
No. of 2pn cocytes 7 £465 Random efects madel, WMD: 0.49
- 803% (-011to 110}
Mo of embryos transerred a 797 Random eflects model, WHD: 021
F.705% (-007 to 0.49)
Ma. of miscarriages 3 202 Fired effects madel, RR: 112
0% (030t0422)
Propartion of patients having an embryo transfer 8 797 Ficed effects model, /R 100
159% (096 to 1.04)
2pn, two pronuclear, Cl confdenca interval, I, heterogenaity, RR, rak ratio, WMD, weighted mean d¥ference
Identification of studies via databases and reglsters |

Records remaved boforo
— screoning.
Racords identified from: 31“32331“; rocords romoved
Databases (n =2012) »|  Records marked as ineligile
Regislers (n =0) by automation lools (n = 0)
Records removed for other
; roasons (n=0)
,—
#| Rocords oxcluded by Titlo &
Records scroened sy
vy Abstract (n= 1194)
l Repoits excluded (n=9)
Ca =1
Full-oxts assessed for eligibity |
(n=17) Crossover lral (n =2)
Non-randomized trial (n=2)
Criteria reasons (n=2)
Obsorvational pllot study({n=1)
[ Studios Includod In roviow
(n=8)
Repoits of included studies
(n=0)

FIGURE 1 PRISMA llow diagram dotailing the selection of studies for inclusion,
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FIGURE 2 Risk ratio (RR) with 95% confidence :nhrval (Cl) for live birth in patients with poor ovarian response pretreated or not pretreated with

testosterons (T), When the studies were

of different durations, subgroups a-c were created in each sludy

for mare precise results, Therefore, 3, borcin brackets next to I)\c study authors represents the particular subgroup from the total sample size

3 Ve p of different d
Sudy %
A (5% C) Weight
"
Adsborry Mial, 2013 —-I— 193 (0.80,4.13) 2595
Bosdou et al, 2016 —-—é-— 092 (0.14, 8.05) 27
Doan et . 2017 —E-'o— 200(100,073) 1208
Hoang et ol (s). 2021 —l—é— 325 (1.15,0.16) 1208
K #t 8, 2011 n—-:-— 212 (1.00, 4.51) 2412
Km et al b), 2014 —-0— 340 1099, 1001) 005
'
Massin etal 2008 —_————— w703y 208
Subied el ol (b), 2021 --—-—vb——*i'—- 020 (0.01,389) 754
H
Ovenad (430810 = 0 0%, p = 0.670) @ 225(154,330) 10900
H
{
i
otos s
Favours ro prevreatmant Favours T preeatmant

FIGURE 3 Risk ratio (RR) with 95% confidence interval {CI) for :'Erucll pregnancy in patients with poor ovarian response pre-treated or not
H .

pretreated with testosterone (T). When the studies were

pretr of different d

, subgroups a-c were created

in each |\uJy for more precise results. Therefore, 3, bor ¢ in brackets next to lho study authors represents the puhculu subgroup from the total
sample size evalusting testosterone pretrestment of different durations.
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Supplementary Figure I. The assessment of methodological quality and the risk of bias of the

included studies using the Risk of Bias (RoB) 2 tool¢



