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Causes of Poor Response
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Introduction
oA dzte] £ Hold uf FAXR o7 Ao Hu o dolgls dake] & "ovarian reserve”
23 BEt 6%7{}} IVF-ETY} ICSL-ET program$- A 883 w pregnancy outcomes #gAl717] 1A &

dHol} AHog BF F2 oA WAE dE Ao /Mg Fasth o1He] IVF cycled| A At
gape) Aol 71 Sa3 4 F9 37} poor ovarian response©] ™, ©]3= HAY7FA] ART DY olA
A ool uf$- Bt F23F A& dollth Poor ovarian responset poor ovarian function, poor
ovarian reserve, occult ovarian failure 32 oopauseZt L% E2|H, IVFE A8 W 3hAbe] oF 9~24% A
oA 2AE} (Keay et al, 1997). Poor ovarian response2] U<loll thék o8] 71x] 7Hdeo] z|7|H 3L 9

A9k 72 71-e] opoksla xjeict gle] 74z tha2 7] wiie] o]59] pregnancy outcomes A7
=] slo] ofefgo] Brl E3 poor responderEel F7] HAEE HF 3L pregnancy outcomesr A
7171 A% cheksk protocolo] AAIEI gl B8 pregnancy outcomee] T tiF-E & Apolrt
UTh (Neal et al., 2002).

Definition

Poor ovarian respondert= URFH O 2 o] M9 IVF cycled] 7|¥He Fo] 3402 Hol=)=H| (Hellburg
et al,, 2004) FAH7+2] poor responderdl] het Al AFAEvIG @t vhdsla WEsA] gor o
8 Qo= ik 1983390 Garcia 5°) HS-O.E poor responder] A ojol) thal] 7]&3dkgi =0, kMG
A= 5 peak E2 level©] 300 pg/ml ©]3}o| ™, follicular response®] 74 (fewer retrieved and fertilized oocytes
and fewer transferred embryos)& H.ol= A2 A 933Ith Poor response® F 3k 7MY Fa% F
7YA] criteriat> developed follicle®} standard dose® Wi =g & o) AFHE Wxle] 7I¢E, hCG F
Y3t 29 recruited dominant follicle®] 7 &2 AFHE FALe] HF7} 3~57) o]FR o] 7|F FA

ATEve} thkstt) (Land et al., 1996, Fridstrom et al,, 1997, Chong et al., 1986, Rombauts et al., 1998).

e criteria = peak E2 level©] 1&H, peak E2 level©] 300~500 pg/ml o8} (Gamia et al 1983, Brzyski
et al, 1998), stimulation 58 A peak E2 level©] 100 pg/ml ©}3F (Schoolcraft et al, 1997), £ hCG 34 Al
1000 pg/mL ©]3} (Barri et al, 1993)2 ThFstA| Aelstgicth E8F 39 A FSHZE 7~15 mlU/ml o1 &
7F (Faber et al, 1998)8tE 2% F7HQ criteria® A|EALE T AAELS AAPAFE2 29 &
o} ol 25 F M), spontaneous LH surgeE 18} F7] HAgo] fEE A4, E& 404 o]l
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$% poor responderol] LFAZTE o133 poor responderoll thEF e} AFAtEuit thketr] o
of A7 A wgk vjar} of#E de] sivk

Md on

Prediction

o1
A% X859 A& Hell ovarian reserveE 953 RA°| 231t} Ovarian reserveS &5 = )
= WY O 2E age, basal FSH, E2, day 3 FSH/LH ratio, day 10 progesterone, Inhibin A&B, Clomiphene citrate
challenge test (CCCT), GnRH-agonist stimulation test, ovarian volume, basal antral follicle counts, ovarian stromal
blood flow, serum anti-Miillerian hormone 5-°] 1t} 224 92| RE HAFES ovarian reserveE 53}
B A0 WHSR pregnancy outcomed FE3| 5T £ & glon, AxpEvit A4k fF-84d90
e ME e 2E2 e itk 5 SxHES A A ovarian response”t WA S Aow B
ojA T AAZE A Wbl 4 ¥E FE Qith

0

EY o449 A FdA IVF-ET2} 2] multiple follicular development”’} X| &2} A& 23 948
= o

P

Causes

Poor responder®] Qlol thet el 74 7hadol AziElnE AR L 7)dol kel Bl
21Ql0] 217k th27) wEel olo] the management 4] BTk WA LA AAEE HwEH
ges 2k

1. Diminished ovarian reserve

Poor response®] U] 5 74 F ovaran reserve ©[7] Z <EA e MY TS Udolth dAa
Ao )& poor ovarian responset EE Holel o] Hu} o]y FHE oA E vluz 3 &
2% 4 . ZAE ovaran reserveZ 7FZ o430 A wtolr} IVF outcomedl] WX o] &JEh,
e oAz volE A9 pregnancy outcomel 310l Z xtolrt glS-E& R 2T} (Toukhy et al,
2003). X3} finctional ovarian reserve:™ chronological age®} Bl#|slR] o, HollE AAAE 8
#2o¥ chronological ageoll 8] o] Wl AR T ) (Kligman et al, 2001). o]d ZE <ls) Ui
A FRHE-2 chronological age.tH= biological age”} poor responseel] O 583 d3kE Frlu Azksta
At

2. Old age
v G ZAE ejo} FUINE AREC o] dAE B 73] A&HY, §3) 36~384
Alelell GRS 7bArF dhAlgEinh ARk o g Ao vEH e vol|rl Eojztd ule} A8}

Al gk o]= A8k poor response?t F7) HAEY HInE T, olE Qs FU] 7 AFHE &
el 5 AAHeE Al da MEFe Fx HojX|A "ok Yol FUIE QI FRHezm
functional follicle®] pool®] 7+43tA W inhibin®] Z43HA =0, HalwAd e FSH xFo] 7}
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&} A o] basal estradiolo] 4

7] #A|3E gt o2

EIT} (Thatcher et al.,, 1991).
‘/}019} s on|Ee] AdutatAle) tigk el 28, poor ovarian reserve$ 7H F S of Aol A

boatAl ok o] A3e premature LH peak ] $EEE Ho] wigol} =
3] GE Ao £5vF TS Ho, F7)0M G2 FAEH)

F7] HAago] T8k dxlel Ho ‘/}O}E— oj Aol vja)] v 7] wiE-o) pregnancy outcome®] F
& T 9\10 , MR Yolis oAM= ofulg] AAbL Aatoltatx Wil Fe "dolx A
et Ad2Hoz xpHd] it o Fof °’°1 Lhol7} a8 lxteln, HHA dAte v W
Aol A v 8 ARE Y= AT} (Toner, 2003).

3. Defective signal transduction after FSH—receptor binding (Hormone resistance
associated with specific FSH receptor polymorphism)

HatA AGolMe oF 157] Fe] thkst FSH isohormoneS 8|3 receptor binding affinity =
isoelectric point (ph)oll we} @ebzZrh ©]% more acidicdt FSH isohormone: receptor binding®™ in-vitro
bioactivity®] 4§ Ko FSHol tgh 3488 BAvhi sFRth (Ulloa-Aguirre et al,, 1992). =3
FSH7} FSH receptor®l] 735 0]32] defective signal transduction “splice variants"&} £} coksl 3
B} 9 transmembrane FSH receptore] ]3] <48 W=vla 319t} (Fauser etal, 1997).

Hypergonadotropic ovarian failure”} S1& H&r o438 tid o2 § FSH receptor geneol| thgh <A
Z 7}, FSH receptor genedl] 3= exon 72] mutation®. 2 13| extracellular ligand-binding domain®] position
189°l A4 alanine®] valine 2.2 A= AT HEXH S Z FSH receptor®] mutation ligand binding
affinityol = 488 F% %=|7F binding capacity®} signal transductionoll s & ZAE FRddE A&
HAFEAT (Aittomaki et al., 1995). L2t Hxt dapd FHAo] Qe VA= A4S deZ g o
T-ol A A 2E FSH receptor mutation &+ 0.4 ligand binding capacityt} affinityl] tigh 3k vl
081l o, whebA FSH receptor mutation< A9 =F fdlojefir B3kt (Doherty et al., 2002).

IVFACSI-ETE A]8) e $ha}ol A FSH receptor gene Ser680Asn polymorphismo] W4 k8o n]3]=
FIFE B ATolAM, good responderts Asn/Ser genotypes U] E3] 71T U3, Ser/SER genotype
& serum FSH7}F ] %9t} (Loutradis et al., 2006).

4. The presence of a special FSH—receptor binding inhibitor {FSH—BI) and insulin—like
growth factor—binding protein (IGF—BP) in the follicular fluid

HAN dE AF2EE FSHreceptor blndmg—— 933} low-molecular-weight proteing A A5 2
] (Reichert et al.,, 1979, Sanzo et al,, 1982), Hg+ high-molecular-weight FSH-receptor binding inhibitorZ 17}
of Yol ARo)r HAlst7n SHth (Lee et al, 1991). ©1% wlakgl #9) Sertoli cellol|A] hFSH-BI
= hFSH7} membrane receptorel] ZAEsle AE GAlghs L 342t estradiol S AFates
FSH agonist activity’= E.ST} (Lee et al, 1993). ©] @A 52 olulk ovarian granulosa cello] 71¥ o2
AZ}=l™ FSHO local regulationol] 21o] A4l #8442 vty AZ4ED Qo) 2 BAL o}
$8) olal=]#] ¢kl glt} (Alouf etal, 1997).
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Insulin-like growth factor (IGF)-I & I FE7|o] WAioA] Ui WA= o] granulosa celloll th3H A=
AIHE BRIk HZ Ao 95HA day 3 FSH7F A58 91439 luteinized granulosa cello| A& IGFI &
o] Aol ZAHACE 3 shx]e] HENoA FSH inhibitorS A A3l 413+ A3} IGF-BP7} 3
FEoH, ol FSHel 23 steroid7t A4=Hw HAE dAsls 98¢ BT welA IGE-BIE
X Qe x-o) Fag 94 & AR AYzkE I 3t} (Uietal, 1989).

£ o

5. An appropriate local vascular network for the distribution of gonadotropins
(Defective angiogenesis)

UE AFAELS follicular selection and dominance™= HZ 02 £85l1 gl FAMNIT T2l B
ol dagh A H3 vascular networkE F4E T dofof 7Feslctn B9ke). Pellicer 5+ normal basal
FSHE 7F2 o§/dollA] assisted reproduction2.Z A= A] A= 5 2Rl tlshe low responsed] 4
F& AE U] digt ATE AlFEth 4 dEE Eeia e gl ois] ZEE pulsed
colour Doppler ultrasoundE A| 33} blood flow impedance analysisE |38 A3}, vjgh A3} Fdo]
control ¥} B3l A] low response T4} pulsatility and resistance indices (PI, RD7} A4 0.2 #-2]8}7)
=Yt 22422 normal basal FSHE 7HX]HA angiogenic factor®] EH]Z o] e 32152 abnormal
follicular blood flow impedance=. 13} +AFE FHA] defective microcirculationS ©F7]5}e] A2}
SEE2E et lowresponseE FLEFTH BkTh (Pellicer et al., 1998).

£ 7M2 2= ovarian microcirculation®] #ol7} A71H chromosome nondisjunction®] S48 <+ ¢t}
© Aotk o] 7HEE fFEoly AgUErE 5ol 23 ovarian reserve’t ZHAE O] 9l younger poor
responder®l] 4] aneuploidy®] 157t F7He 4 Avhe 7FeAdol is] @elsa ok ooy Ak It
fratel zlgiakge] 9 #xlelA] IVE programe A]3§8h ¢ltol] o3td, hCG FU HAFE peak
E2 levele] WL, AHE FRpe] $7F AUk o] il dF SEo Folit 7|AHA 847 §&
HE S T 7 A 7FeAel ASE ZEFa Atk Molloy etal,, 1987).

6. The presence of autoantibodies or antibodies against granulosa cells (Ovarian
autoimmunity)

714 FSH7F Zs=o e 404) olste] F-& U9 EEA B9 BAoAe T immunological
markers}e] A#Adol thdk AFoNA, TIE markerES FASA A5HA Zkor}t complement
breakdown product C3& 9]¢+ 5ol Utk LA O E complement activation®] 23 A58 3
& 7 2o, autoimmunity: subclinical ovarian failure7} 915 #hx}o] 2le] YR7 L= RO
2 Bl (Wheatcroft et al,, 1997).

Anti-granulosa luteinized cells (GLCs) Ab2] F&-E B 7oA, IVF cycle2 A3 W= B oAd)
A control el B]3] GLCs Ab7} BA|H o2 FostAl =4 Ustth (28.7% vs 9.1%). ©] A= Ast
A ddo] JdE 4F 9 odAolA GLCsAbZt B o] 28-S B olFT} (Vangelov et al., 2005).
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7. Lowered circulating gonadotropin surge—attenuating factor {(GnSAF) bioactivity

U5 poor responders= estradiol, inhibin, GnSAF 53 #& intra-ovarian factor & W37} ¢#kso] it
o] % GnSAF LHY FSH 3]0 & v]X)x] oW GnRHY et HalA9) uhe-& £45
£ 593 MBS gt vt GuSAFE FSHY| ofs) AlFHo] iy Ailse 842, we
ATole Eehal obx B2 ol <A ¥sith dutdog Z d¥A Bt e U¥o) o
BE FX9 GnSAF bioactivitys E&8ta 29 IVF programol| A 2+ W¥9] 7HAE= low ovarian
response S o3 Ark WA low ovarian reserveE 7HA Al A GnSAF A4kl A= premature
luteinization®] ¥<¢le] = 4= Ut

o] 9] IVF cycleol Al poor responseS H.91 #z}ol| A GnSAFS] bioactivity”} ovarian response®]] T3]
gakol thaf A3 Al o W] IVF cycleoll M poor responsed B9 o)A normal responseS H.
o 8|8 GnSAF A2te] on] e #HAE Bk L3 o] Aol [VFO) normal responseS H¢1 7ol
A poor responseE HQl el Bls] WE7IelA circulating GnSAF] “dol FASHA okt whebA
GnSAF+= ovarian reserve®] marker24] 5ofok ghcha A¢ksla o} (Martinez et al., 2002).

e

8. An excess of soluble vascular endothelial growth factor receptor—1 (sVEGFR—1)
in follicular fluid

F Aol 9shd #e 3ol vl volvt B o34dolA] vascular endothelial growth factor (VEGF)
o] Aol zpol7t US-E BT At} (Friedman et al, 1997). Follicular development$} corpus luteum
formation®l] 91©] angiogenesist= 83 IHolth Granulosa cell? follicular fluidoll 4] angiogenesis&
control 3= #A-2 &A3] ojaE i YR= o), ofe] 7FA] angiogenic factor & VEGEZ} o] 340
VR 588 98E &1 9 o2 AZET s VEGFRE endothelial cellol] A A=W VEGFo] of
%} negative modulator2 28l A2 2 AZbgIT) Follicular fluid®} granulose cell S sVEGFR-12] down-
regulation® £33 VEGFE 571 A ovary?] angiogenesisE F2A)1Z1t} (Ruth et al., 2005). Follicular fluid
SVEGFR-19] §57} IVFE A& W= ool njle Ao 28k, follicular fluid sSVEGFR-1 §%2
&%+ poor ovarian response and low pregnancy rate$} o] 91T} (Battaglia et al., 2000, Neulen et al,,
2001).

9. Previous pelvic exposure to surgical or infectious stress

Chlamydia trachomatis infection®} poor ovarian response}e] THAf 3l HFol] o|3PH, IVFS AJaiut
& FARhPol A 18X gk2 7ol 68| Chlamydia [gG Ab7} 0] A EhoW (36% vs 12%), E3
poor responder w1 good responder o} H]3l Chlamydia IgG Ab7} )1 A =T} (44.7% vs 30.4%).
o] ¢ Chlamydia trachomatis”} 3% ovarian function®l] 2 F&E vl 4+ U= 7P gz
AR EFRAE} (Keay etal., 1998).
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10. Presence of endometrial cavity fluid (ECF) in patients with hydrosalpinx

L
rJ
fo

dzaclel Beg 717 oA ART cycle Al ECF7F 2 #2 gt daFo] J
o] 4% =}oll A ECF7} ovarian responseol] W[X|¥ Aol o]3}H, hCG T ol ECF7} 9
A BHHA] = Tl BlE F7] FHagol vl AA EXOH (29.8% vs 169%), U
oJu] A WU (263% vs 424%). 717 FEHA Fout ot ECF7F wiobdtaks Waietx
v AzhE e} (Levi etal., 2001).
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11. Reduced aromatase activity

Human menopausal gonadotropin (h(MG)°ll th3} poor response2] 912 o} Mo HA| &1 Q1
hMG therapy®l] th8}l low estradiol (<1000 pg/mi) responseS 2.0} 3} high response® EHol& 7o 0
8 v @A+ A3}, aromatase activity”} high responderol| A& FSHel 2j3l] @ol F71%]R] gkt
low responderoll A& FSHell oj& #<o3 Z7H8 Bolch wels hMGoll that ¥hgo] Aok dF &=
granulose cell aromatase activity} quality®] &S W=tk Brh (Hurstetal, 1992).

Conclusion

A VFE Aol glo] 73 2 EAl= poor ovarian response®]tF. Poor responders= heterogeneous
group Q2 o|E o] thF-E-& 384 ol volrt g2 o, ol olfd= tpil ddES #x
ek @A} poor respondercl tidh DA Aejr} flof ozl GFE nlwated ofgiEol dernz
olo] thgt AHolg EFale "Wart v} 3 XF7HA| ovarian reserved A5EE AAMES BT T
A WHOF pregnancy outcomes &3] &Y 4 glow AapERih HAR -8/ dis) A
2 e 428 L Ik

Poor responder®] pregnancy outcomeS S3A17]7) 918 T3t protocole] AAIE ILE AT EAR
ME 43 oocyte cohort®} poor oocyte quality® B EAF F e WHL e Aos Azdn #FF
poor responder®l] ©]X= protocol®] 7} A3k stimulation ¥HI7}F 3HE Aol disixe 2 AEH o
TR AgHe A7 Do Aoz HZAE, FF poor responderE2] X 80| 9lo] WdxpEFA 9
o) aneuploidy screening, in-vitro oocyte maturation, cytoplasm/nuclear transfer 5] %ol 7| & &
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