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Assessing the reactivity of ovary and its outcome in IVF based on follicular output rate
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[Abstract] Obijective:To evaluate the activity of FORT on assessing ovarian response and predicting pregnancy outcome by FORT
in IVF-ET. Methods: Three thousand and two hundred and nighty-two patients of controlled ovarian stimulation,divided into low,
medium and high groups based on FORT,were investigated and each activated by rFSH 225 U. The controlled ovarian stimulation
data of these patients and their laboratory index were analyzed. Results; Antral follicle count (AFC) is the lowest in the high FORT
group and the highest in the low FORT group,preovulatory follicle count (PFC),as well as E2 with injection of HCG in the same
day,are the highest in the high FORT group and the lowhest in the low FORT group. The number of retrieved oocytes,the total
number of embryos and the number of high quality embryos escalate increased consistently with the FORT in these group,and the
differences were significant amony group amparison comparison. Meanwhile,the embryo implantation rate and the clinical pregnancy
rate also differ statistically in these groups and reach to the highest level in the high FORT group. Condusion: FORT is an important
tool to study the reactivity of ovary. The high FORT group has better pregnancy outcome.

[Key words] follicular output rate ;ovarian response ; controlled ovarian stimulation ;antral follicle ; IVF-ET

[ Acta Univ Med Nanjing,2014,34(02):174-178 ]

G ifo kR (FORT) o B RGN T AR ERE  (PFC) 5 AR LM% 3 X 3~8 mm 525014
fEPERRILE (HCG) H 16~22 mm HEUIRTORMEC  (AFC) M LM, Bl FORT=(16~22 mm)PFCx100/
(3~8 mm)AFC,, FoHT ML IAA , FORT JEMF5T i

(ELTA] ERARFEES TS (81200127) ; B 5 ﬁﬂjﬁ%jﬁﬁiﬂiﬁﬂ%%%Hﬂ“&%%%qﬂ.’
RS e EE}YK]O]@); e T E}; . FORT 7] LMERIARSNZAE (IVE) 25 Jm B Tl FE FR -,
{HI& 124 M1k, FA 2T FORT BURFFEEE AN X )

FTHE ; o . ;
“1W{&51E# (Corresponding author) , E-mail ; stevensunz@163.com i B3 ’ B R FH R 1 7 1 B TRk %



5 34 55 2 0]
2014 42 A

TS 5% ARSI S0 IVE o B ST B2

-175-
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B NRE FLSE | AT b S e O SR S Owi v, T
H, AR RS Sl A B HA AT ek, PRt B9
TG —ikiE Gn J3 3~ ,FORT 5 0P8 b 4 B 4T
IRAS B R R AT oL

1 X&MFE

1.1 %
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[ 3 292 Bl R BIANABRIE AU TVE JE 2R
1 JE 4% 23~43 % 3 H 4 JE4] 25~35 d; FERTDR ]
e (follicle-stimulating hormone, FSH)<12 miu/ml,
WE W% E2<80 pg/ml; ZEBHIA B HEIESL XN BF 58
AT B IES  JOE K ; 5
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s IR AE LR A2 W o Z RO RLE AR T
BB BB IR WLAE R 3 s HCG H 5 N
JERE < 7 mm E2<200 pg/ml,

12 7%
1.2.1 AeHE 7%

JIr A T AR R 1 B A O 28 AR MR T R R
T 2R 1 8h 7] (gonadotrophin releasing hormone ana-
logue, GnRH-a) ( Ferring 2y A, f&[E) /rFSH(Serono
), Fil) FIHMG (BREFmERTIZ5AH]), JFH
HCG (Serono 2~ v i+ ) A TAEHEER . = 2 /5P
W HEALIA 18 mm B, S HCG 5 000~10 000 U,
HCG {915 34~36 h, #8555 T 29138 2l
122 %4F 99 EIR B IR

RS 4~6 h 17 IVF,16~20 h J5 W22 K5 4k
M, NG 3 d (ZHE)E 64~68 h), M 1 {7 iR
LRI IR ANMEL  TOAZE F i A TC 2% I 48k
TEAGIRRG T , R PERAEMRIR bR IE . = 6 S IPIZY
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%53 Y AFC(HAR 3~8 mm), Siit HCG ST HE
= 14 mm P SEAIRIEEL, Ir g SRR Y A 24

BT TE A 4T, FORT=(14~22 mm)PFCx100/
(3~8 mm)AFC,
13 %itsss

THE AR IE MR I 5 R I ME + bR
(X £ )N, AL Z (8] FLBR FH AN ST AR AR ¢
5, 22 2 8] LR BRI 207 2007 (F KL ) 5 %
B LR A X2 K56, SR Spearman AHICK IR 43 Hr
FORT 5 & KR BMHCH:, FTf it s fii
SPSS13.0 #17,P<0.05 N A ZEFAGITFE L,

2 5 R

2.1 bR AEdEdR2049 FORT. 16 JRAFAE R JE4R
2k By ybds

I3 MG CEAT YR 5 A E AT AR ) e R A 5
SR BAE (£ 1), FORT 7E R4 (2 324 4~ JH3)
SAREEYREH (968 MR h 4 R e gt it = . M
Hh AN ZE BT [A] A BT A £ (BMI) | &L filh FSH 2 il
FSH/FERE AL B ZE  (luteinizing hormone , LH) 3
fili E2 AFC .Gn &1 Gn K% HCG H E2 .PFC ¥£
P TESE 2225 55 . AROIER[ (11.6 + 3.9)1>
(110 + 3.8)4,P =0.033]. MR MG %k [ (102 =
4.0) M1 (9.4 +3.9) 4~,P=0.013], HLFIEAGEL
[(5.4 + 29) 1 F1(4.5 + 2.8)1, P < 0.001 [{EL-R4H
iR 2 THRAEIRAL
2.2 A&k ¥ 5 FORT Z84% HE 57 J& 20 750 rhdk

Wz 2 Frzs AR 3E FORT ¥ 3 292 fil4y 4 3 4.
&T 33% [ 23 8 (< 0.75, 1 FORT 4 ;n = 1 148),
33%~67% [ 43 %% (0.75~0.95, 1 FORT 4 ;n =
876), T 33% EH 43 i # (> 0.95, 7= FORT 4l;n =
1 268), LbAs 3 AL HEDR AN GORE, & 81 3 40
AR . ANZERSE] BMI, FEAl FSH ., JEAit FSH/ZERE
LH JEhl B2 [0 o422 255 1M AFC[ (14.6 £ 2.7)
AN (142 £ 2.7)4(12.8 = 2.5) ;P < 0.001 | 7E &
FORT 215/, 76k FORT 2%, PFC[(8.5 +2.3)
(123 £ 2.5 .(153 = 3.3)4 ;P < 0.001 ] Je v
5 HCG H E2 [(3 698 + 1 602)pg/ml. (4 993 =+
1 910)pg/ml. (5 702 + 2 137)pg/ml; P < 0.001 | £ &
FORT 2H i & , 7RIk FORT 4 iham A%, 5 RE ARt
QQ{[I-{D
23 A&.¥.% FORT 415 5% % At

WA 3 PR, ROV (8.8 + 3.1) 1. (114 £ 3.0)
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A (9.6 £3.0)4 (124 = 3.9)1 ;P < 0001 ] AR
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Table 1 Characteristics, ovarian stimulation data and

IVF outcomes of patients according to

pregnancy

EE4D R AEERH  PIE
n 2324 968
LR () 303+3.0 309+ 3.1 NS
ANZfst ] (4F) 42128 46 +3.0 NS
BMI(kg/m?) 218+£26 21.8+29 NS
FEA FSH (miu/ml) 62+15 64+14 NS
IRl FSH/ERE LH 25+12 26+ 1.1 NS
Al E2(pg/ml) 430+ 130 43.6=+133 NS
AFC(H) 138+27 136+27 NS
Gn &1t (ampoule) 255+59 258 £5.2 NS
Gn K¥(d) 98 £ 1.4 99+12 NS

4 HCG H E2(pg/ml)4 794 £2 112 4 855 £ 1 994 NS

0.001 J#EMIK  H 1 3 LEZ ATt , 25 A Gt
B I H IR R S AR AT IR AR 3 4R 4t
TS 1ER FORT 49 .
2.4 FORT #% 0 BT

3 4 fros, XIATRESZMN FORT 21N 2R T
AR Z Spearman AHIAMEHT, 45 G7RN . FORT 5
L) AERE LRl FSH 26 3 K E2 AFC ANFELE A
XKt, FORT 5 Gn SitA B EHHCH: (P < 0.001),
Spearman 1 5¢ £ %(-0.200, FORT 5 Gn KA B3
FHRANE(P = 0.019) , Spearman FH5< %1 0.082,
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TERE B AR SEHEII P OCHERR Y RIS
TR g R A 2R T LA v DI 9 1) 5 58 B B 1 ) 7

EEE(TT/,)» 911?‘73;3“2'f2 ;; - ;fo f; AT VT TR 2 1 B SR R TVE-ET 34
WA 11639 110538 0033 ST TP BRI AR BRI FSH AUR
i ) 102 + 4.0 94+39 0013 BT HLE AT 2 (HIR E LB, RHE R
SERER (%) 87.1+152 839=x17.6 0.034 PRI S VR ol R4 0 Uk 4 i ) —
ET (1) 1.99 +0.08 1.96 £0.19 0.016 FHES ) B b OB 4NN FSH REFS LML (Y
e e W A ST
— - B, Ok AL A — BRIV, e S 51
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Table 2 Patients characteristics and COH data in the low ,medium and high FORT groups
ST & FORT(<75%) F1 FORT(75%~95%) = FORT(>95%) P1E
n 1148 876 1268
LTHFR (L) 30.8 + 3.1 30.7 + 3.0 30.2 + 2.9 NS
ANFaptfa] (4F) 4.6£29 44 £32 4.0 £2.6 NS
BMI(kg/m?) 222128 21.6 + 2.6 21.7+2.6 NS
FEA FSH (miu/ml) 63+ 1.5 62+ 14 62+ 1.4 NS
LR FSH/ZERE LH 27+13 25+ 1.1 26 +2.7 NS
Al E2(pg/ml) 43.6 + 129 43.6 + 133 423+ 126 NS
AFC(4) 14.6 + 2.7 142 £ 27 128 £ 2.5 <0.001
Gn S (ampoule) 27.1 6.3 248 +53 24.7 + 5.1 <0.001
Gn REL(T) 9.8+ 1.5 98 +1.3 10.0 + 1.3 NS
5 HCG H E2(pg/ml) 3698 = 1 602 4993 £ 1910 5702 + 2 137 <0.001
PFC(4) 85+23 123 +£2.5 153 +3.3 <0.001
FORT H3 %4 (%) 60.6 86.7 115.4 -
FORT f5/IME (%) 28.6 76.5 100.0 -
FORT 15 KfE (%) 75 94.7 220.0 -

SR O AR B A S ok, X —1)
$&7R AFC XF FSH Y Sz PR B/ T AR i 5 09 i {t
R AR JIIAETE,

ik NATH SRR FSHLOAFC T #) 1T
B2 (anti-mullerian homone , AMH ) ¥ & 25 K P EA
SR SN FETIN IVE 545 )5y, (H X BB T+

PR —E RURERYE . in, BEFEATFTIESE IR FSH
{EL5 B S i BB R SRR AR O (R R Y
Meta 43 47 45 tH BLfill FSH (B AN RBAE S — A8 B Y
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Table 3 IVF-ET data and outcome in the low, average and high FORT groups

FEbR & FORT(<75%) F1 FORT(75%~95%) & FORT(>95%) P{H
n 1148 876 1268
B () 8.8 + 3.1 11.4 £ 3.0 13.9 + 3.6 <0.001
BRIEE() 74 +3.0 9.6 + 3.0 124 +3.9 <0.001
TR (%) 84.8 +17.8 86.4 + 15.8 87.0 + 14.7 NS
ET$0(1) 1.99 £ 0.10 1.98 + 0.15 1.99 + 0.11 NS
PRI IRIGE () 40+23 52+28 6.0 3.1 <0.001
IR (%) 54.7 £ 23.0 52.0 +22.9 50.6 + 21.8 NS
PR (%) 51.76 51.96 55.41 0.019
IR AT YRR (%) 67.57 68.04 73.19 0.026

&4 FORT 5&WHERMBEXEST

Table 4 Univariate analysis of factors associated with

FORT
EESES Spearman LEEEY 0 PE
LR () -0.068 0.054
A FSH(miu/ml) -0.059 0.090
Fml E2 7K (pg/ml) -0.036 0.303
AFC(H) -0.040 0.248
Gn &3 (ampoule) -0.200 <0.001
Gn KE(d) 0.082 0.019
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AMH R LA 57 51 119 Sz iy 1 R i Bl e -1s) {H 5 —
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HIUE YRS R e

FORT -1 Genro T 2011 4542 H , Hor i Wi
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RNPE, IFH, R Gn 5 shlE A EEA T L
P, FTLL, AW G —R AR T s F Y oFSH
225 iu B G ERMEIT, BEAh, % i3 I 1 Sk
FAHUO I RBFFEIE SE AR 14 mm DL EAG BP0
TR, WTLOE R R AT 32 K51, AR SO PFC
AR 14~22 mm BIORYL, MAEREME 16~22 mm BP
W, P, ABFSER FORT 3856 8 A AT 77 Bl
o AR BN, IR SR IRA T,
FORT L4152 5% . M4 FORT {44 H 2 A%
o 3 A, HAR 3 Al M R HE O B S St =
TebR . G5 &I AFC 75 FORT ZH %A%, 7E{K FORT
Mg, PFC XIS HCG H 24K E2 76 FORT 2
iR e, EMIK FORT 41 A% AR OE SRR 2L A
R RRECEEAR 8 3 R T e, E R A ST
2R, MR S G R AT R R AE 3 dLRIJR A
Biitep a5t 7EEs FORT 4P, Ieoh, s

1) FORT>100%, X /2 KA — /N BP9 I 4 I
TH A AFC,{HTE FSH AE R G 2l e, T4
PFC KT AFC, B2, ARWF7EssRit—2HiE,
FORT 1] LIAE A X FSH i Pk R A= 5E ey . T
IVF 45 )/ — "85 .

(HASTE B IR AT 45 4578 FORT A%
— L) T SRAH 2 AR TR AR S (ANAFEHS | SEa
FSH AFC B E2), ik #e7m , Bl 5 DRS04k, AFC
FEARL I R IXT FSH M R [RIAE R S —
R A AMH,, AMH SZ5R3XF FSH W P 41
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BfE A 3G K, AMH .35 R 5 FORT £
TN FEARRFIE OSSR Rl LR FORT 211
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X — 238 J A T Ay B AR 4% G B — AFC A9 T
RZEFUE T T REAMRE,

R ARIFEIE—HAIESE , AFC X B[S A R 1
AT FORT SR, B T IVE 45, JF 5
FORT WX FPTIIGE J) HANSZ IRt I/ Ny BR
AENATTARPE IR A K B S PR N Bk P S A B
B, MEAE, A T g in—FORT,

(523 H]

[1] Genro VK,Grynberg M,Seheffer JB,et al. Serum anti-

mullerian hormone levels are negatively related to follicu-
lar output rate(FORT) in normo-cycling women undergo-
ing controlled ovarian hyperstimulation[ J]. Hum Reprod,
2011,26(3):671-677

[2] Gallot V,Berwanger AL,Genre V,et al. Antral follicle
responsiveness to follicle-stimulating hormone administra-

tion assessed by the follieular output rate (FORT)may



55 34 B4 2 )

-178- Moa BB R o o 201442 A
predict in vitro fertilization-embryo transfer outcome [J]. count (AFC) can be used in the prediction of ovarian

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

Hum Reprod,2012,27(4):1066-1072

M B8R il R S B RS RS A —
JVR i B AL vh B SR S W P BB SE[T ). TR BR SR AR
2012,34(9):839-841

Zhang N,Hao CF,Zhuang LL,et al. Prediction of IVF/
ICSI outcome based on the follicular output rate[J]. Re-
prod Biomed Online,2013,27(2):147-153

Shima K,Kitayama S,Nakano R. Gonadotropin binding
sites in human ovarian follicles and corpora lutea during
the menstrual cycle [J]. Obstet Gynecol 1987,69 (5):
800-806

Gougeon A. Regulation of ovarian follicular development
in primates:facts and hypotheses[J]. Endocr Rev,1996,
17(2):121-155

Jurema MW ,Bracero NJ,Garcia JE. Fine tuning cycle day
3 hormonal assessment of ovarian reserve improves in vitro
fertilization outcome in gonadotropin-releasing hormone
antagonist cycles[J]. Fertil Steril,2003,80(5):1156-1161
Bancsi LF,Broekmans FJ,Mol BW et al. Performance of
basal follicle-stimulating hormone in the prediction of
poor ovarian response and failure to become pregnant af-
ter in vitro fertilization ;a meta-analysis [J]. Fertil Steril,
2003,79(5):1091-100

Bancsi LF,Broekmans FJ,Looman CW et al. Predicting
poor ovarian response in IVF:use of repeat basal FSH
measurement[ ] ]. J Reprod Med,2004,49(3).187-194
FRE INGEH, E B, 5 W ROC IIZIFARAER |
5% O 0 K50 ik B 600 R T O A% 2 D BE RO A
[J]. BARIA= Rk )%, 2011,20(10) : 784-787

Broer SL.,Mol BW,Hendriks D,et al. The role of antim-
ullerian hormone in prediction of outcome after IVF.
comparison with the antral follicle count[J]. Fertil Steril
2009,91(3).705-714

Melo MA,Garrido N,Alvarez C,et al. Antral follicle

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

response but cannot predict the oocyte/embryo quality or
the in vitro fertilization outcome in an egg donation pro-
gram[J]. Fertil Steril,2009,91(1);148-156
Barad DH, Weghofer A, Gleicher N. Comparing anti-Mul-
lerian hormone (AMH) and follicle-stimulating hormone
(FSH) as predictors of ovarian function[J]. Fertil Steril,
2009,91(4 Suppl) : 1553-1555
Lekamge DN,Barry M,Kolo M,et al. Anti-Mullerian hor-
mone as a predictor of IVF outcome [J]. Reprod Biomed,
2007,14(5) :602-610
Wunder DM, Guibourdenche J, Birkhauser MH et al. Anti-
Mullerian hormone and inhibin B as predictors of pregnan-
cy after treatment by in vitro fertilization/intracytoplasmic
sperm injection[ J]. Fertil Steril,2008,90(6) :2203-2210
Lee TH,Liu CH,Huang CC,et al. Serum anti-mullerian
hormone and estradiol levels as predictors of ovarian hy-
perstimulation syndrome in assisted reproduction technol-
ogy cycles[]J]. Hum Reprod,2008,23(1):160-167
Smeenk JM,Sweep FC,Zielhuis GA,et al. Antimullerian
hormone predicts ovarian responsiveness,but not embryo
quality or pregnancy,after in vitro fertilization or intracy-
toplasmic sperm injection [J]. Fertil Steril,2007,87(1):
223-226
Hanoch J,Lavy Y, Holzer H,et al. Young low responders
protected from untoward effects of reduced ovarian re-
sponse[]J ]. Fertil Steril,1998,69(6):1001-1004
Fanchin R,Schonauer LM, Righini C,et al. Serum anti-
Mullerian hormone is more strongly related to ovarian
follicular status than serum inhibin B, estradiol, FSH and
LH on day 3[J]. Hum Reprod,2003,18(2):323-327
De Vet A,Laven JS,de Jong FH,et al. Antimullerian
hormone serum levels:a putative marker for ovarian aging
[J]. Fertil Steril,2002,77(2):357-362

[WFsEH] 2013-08-07



