
Natural cycle IVF/MNatural cycle IVF/M

JIN-HO LIM, MD

Maria Fertility Hospital
Seoul, Korea



Historical IVF treatment (cont.)Historical IVF treatment (cont.)

• Natural cycle IVF;

• Mild stimulation with clomiphene 
citrate or HMG to generate more than citrate or HMG to generate more than 
one oocyte;

• GnRH agonists or antagonist in 
combination with gonadotropins to 
generate multiple oocytes



Concerns about ovarian Concerns about ovarian 
stimulationstimulation

• Some women are extremely 
sensitive to stimulation with 
exogenous gonadotropins;

• At an increased risk of developing 
ovarian hyperstimulation syndrome 

• At an increased risk of developing 
ovarian hyperstimulation syndrome 
(OHSS);

• The long-term side-effects of 
repeated ovarian stimulation may 
increase the risk of ovarian, 
endometrial, and breast cancers.



��� � Minimize side effects, including 
OHSS

Advantages of IVM 

��� � Less cost

��� � Simplify treatment 



I.   PCO or PCOSI.   PCO or PCOS

II.  Hyper responders during COHII.  Hyper responders during COH

Indications of IVM treatment

II.  Hyper responders during COHII.  Hyper responders during COH

III. Delayed responders during COHIII. Delayed responders during COH



Updated results of IVM treatmentUpdated results of IVM treatment
at Maria Fertility Hospitalat Maria Fertility Hospital

Variables Values

No. of cycles 1,872

No. of oocytes collected (Mean �s�s�s�sSD) 29,476 (15.8�s�s�s�s9.1) 

No. of oocytes matured (%) 21,688 (73.6)

No. of oocytes fertilized (%) 16,979 (78.3)

No. of embryos transferred 

(Mean �s�s�s�sSD)
7,854 (4.3�s�s�s�s1.5)

No. of cycles underwent ET 1,836

No. of clinical pregnancies (%) 599 (32.6)

No. of implantation (%) 838 (10.7)



Updated pregnancies from Updated pregnancies from IVM treatment          IVM treatment          
at Maria Fertility Hospitalat Maria Fertility Hospital

Variables Values
No. of clinical pregnancies 599

No. of pregnancies not contacted (%) 99 (16.5)

No. of pregnancies contacted (%) 500 (83.5)No. of pregnancies contacted (%) 500 (83.5)

No. of couples with take-home babies 324 (64.8)

No. of ongoing pregnancies (%) 46 ( 9.2)

No. of patients miscarried (%) 130 (26.0)

10th week
20th week
30th week
40th week

65 (50.0)
55 (42.3)

8 ( 6.2)
2 ( 1.5)



Updated live birth rate of the patients following tr eated 
IVM until May 2008 at Maria Fertility Hospitalat Maria Fertility Hospital

Patients 
(%) 

Newborns

Female Male Total

Single 227 (70.1) 106 (46.7) 121(53.3) 227

Twin 96 (29.6) 106 (55.2) 86(44.8) 192

Triple 1(0.3) 2 (66.7) 1(33.3) 3

Total 324 (100) 214 (50.7) 208(49.3) 422

Of 599 pregnancies until May 2008, 99 (16.5%) were not contacted, 46 (9.2%) 
were ongoing pregnancies, and 130 (26.0%) were miscarried.



Natural cycle IVF/MNatural cycle IVF/M



Purpose

In order to expand the 

indications of IVM treatmentindications of IVM treatment



Preliminary Study

�«Period   :  2005. 1 ~ 8 ( Seoul Maria )

�«Patients : Regular cycles (25~40 days) 
Normal basal FSHNormal basal FSH
Normal uterus



Methods

�«Baseline USG on MCD # 3~5

: �  7 follicles

�«HCG timing : Endometrium �  6mm

Leading follicle �  10mm 

�«OPU : 128 cycles 



Endometrial preparation

�›�›�›�› 6 mg Progynova (E2 valerate )

�›�›�›�› 100 mg Progest  �›�›�›�› 100 mg Progest  



�«�«�«�«Group 1 : Succeed to collect oocytes from LF

(n = 95)

�«�«�«�«Group 2 : Failed to collect oocytes from LF�«�«�«�«Group 2 : Failed to collect oocytes from LF
(n = 33)



In Vitro Maturation and Fertilization Rates of 
Each Group in Natural IVF with IVM

Group 1 Group 2 Total

No. of cycles 95 33 128No. of cycles 95 33 128

No. of oocytes collected 
(mean) 

773 (8.1) 270 (8.2) 1043 (8.1)

No. of MII oocytes (%) 529 (68.4) 204 (75.6) 733 (70.3)

No. of 2PNs (%) 416 (78.6) 164 (80.4) 580 (79.1 )



Clinical Outcome of Each Group 
in Natural IVF with IVM

Group 1 Group 2 Total

No. of cycles 95 33 128

No. of ET cycles 91 32 123

No. of embryos transferred 358 131 489

Mean no. of embryos transferred 3.5 �s�s�s�s1.6 4.4 �s�s�s�s1.7 4.0 �s�s�s�s1.6

Quality score of ET-embryos 1.7 �s�s�s�s0.5 * 1.4 �s�s�s�s0.4 1.6 �s�s�s�s0.5

No. of clinical pregnancies (%) 33 (36.3) * 3 (9.4) 36 (29.3)

Implantation rate (%) 44 (12.3) * 7 (5.3) 51 (10.4)

* P < 0.001



Distribution of patients according to LF 
size at HCG injection (N = 128)



Proportion of OPU from a leading follicle in 
groups classified by the size of follicles at HCG 
injection  (N = 128)



Prospective Study

How many patients can be 

performed IVF in natural cycle?





Materials

�«Period   : 2005. 04  ~  2008. 04

�«Patients : Normal basal FSH�«Patients : Normal basal FSH

Normal uterus



Methods

Baseline USG on MCD # 1~3Baseline USG on MCD # 1~3

< 7< 7�  7�  7 Follicle Follicle 

No.No.

COHNat. IVF 
with IVM

IVM

Irr. mensReg. mens

No.No.



17G double lumen needle    17G double lumen needle    
for flushingfor flushing

19G single lumen needle19G single lumen needle



Mature and immature oocytes retrieved at 
egg collectioncollection



IVF/M IVM COH

No. of cycles (%) 236(36.8) 96(15.0) 309(48.2)

Mean age 31.3�s�s�s�s3.6 31.8�s�s�s�s3.8 34.5�s�s�s�s4.8

Oocytes collected (Mean) 2671(11.5�s�s�s�s5.6) 1520(16.0�s�s�s�s9.7) 3103(10.2�s�s�s�s6.3)

Maturation rate (%) 1784(66.8) 1066(70.1) -

Comparison of outcomes in IVF/M, IVM 
and COH�ä�ä�ä�ä 2005.04 ~2008.04�å�å�å�å

Maturation rate (%) 1784(66.8) 1066(70.1) -

Fertilization rate (%) 1491(83.6) 836(78.4) 2255(80.0)

Cleavage rate (%) 1386(93.0) 758(90.7) 2159(95.7)

Embryos transferred (Mean) 744(3.2�s�s�s�s0.6) 301(3.2�s�s�s�s0.7) 739(2.4�s�s�s�s0.6)

No. of ET cycles 233 95 304

Clinical pregnancy rate (%) 94(40.3) 42(44.2) 103(33.9)

Implantation rate (%) 125(16.8) 58(19.3) 147(19.9)

No OHSS occurred.



IVF/M IVM COH

Clinical pregnancy rate (%) 94(40.3) 42(44.2) 103(33.9)

Implantation rate (%) 125(16.8) 58(19.3) 147(19.9)

Live birth(%) 47(50.0) 17(40.5) 68(66.0)

Single 39 13 44

Twin 7 4 24

Triple 1 - -

Ongoing(%) 26(27.7) 13(30.9) 13(12.6)

Miscarriage rate(%) 21(22.3) 12(28.6) 22(21.4)



Distribution of cycles in IVF/M, IVM  
and COH
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Distribution of cycles according to age in IVF/M, I VM 
and COH (2005.04~ 2008.04)
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AgeAge



With oocytes 
from DOF

Without oocytes 
from DOF

No. of ET cycles 189 (81.1)189 (81.1) 44 (18.9)44 (18.9)

Mean age 31.31.33�s�s�s�s�s�s�s�s3.63.6 31.31.55�s�s�s�s�s�s�s�s3.3.44

No. of oocytes retrievedretrieved (Mean) 2175(11.52175(11.5�s�s�s�s�s�s�s�s5.65.6)) 496(11.3496(11.3�s�s�s�s�s�s�s�s5.6)5.6)

Comparison of outcomes in cycles with or Comparison of outcomes in cycles with or 
without oocytes retrieved from DOF at OPUwithout oocytes retrieved from DOF at OPU

No. of oocytes retrievedretrieved (Mean) 2175(11.52175(11.5�s�s�s�s�s�s�s�s5.65.6)) 496(11.3496(11.3�s�s�s�s�s�s�s�s5.6)5.6)

Maturation rate (%) 14551455 (6(666..99)) 329329 ((66.3)66.3)

Fertilization rate (%) 12241224 (8(844..11)) 267267 ((81.281.2))

Cleavage rate (%) 11411141 ((93.293.2)) 245(91.8)245(91.8)

Embryos transferred (Mean) 610610 ((3.23.2�s�s�s�s�s�s�s�s0.60.6)) 134134 ((3.13.1�s�s�s�s�s�s�s�s0.70.7))

Clinical pregnancy rate (%) 7979 ((41.841.8)) 1515 ((34.134.1))

Implantation rate (%) 105105 ((17.217.2)) 2020 ((14.914.9))



ET with embryosET with embryos
derived from DOFderived from DOF

ET without embryosET without embryos
derived from DOFderived from DOF

NoNo.. ofof ETET cyclescycles 159 (68.2)159 (68.2) 74 (31.8)74 (31.8)

MeanMean ageage 31.31.44�s�s�s�s�s�s�s�s3.73.7 31.31.11�s�s�s�s�s�s�s�s3.3.22

No. of oocytes retrievedretrieved (Mean) 1797(11.31797(11.3�s�s�s�s�s�s�s�s5.65.6)) 874(11.8874(11.8�s�s�s�s�s�s�s�s5.4)5.4)

Comparison of outcomes in cycles transferred Comparison of outcomes in cycles transferred 
with or without embryos derived from DOFwith or without embryos derived from DOF

No. of oocytes retrievedretrieved (Mean) 1797(11.31797(11.3�s�s�s�s�s�s�s�s5.65.6)) 874(11.8874(11.8�s�s�s�s�s�s�s�s5.4)5.4)

Maturation rate (%) 12151215 (6(677..66)) 569569 ((65.1)65.1)

Fertilization rate (%) 10441044 (8(855..99)) 447447 (78.(78.66))

Cleavage rate (%) 978978 ((93.793.7)) 408(91.3)408(91.3)

Embryos transferred (Mean) 517517 ((3.33.3�s�s�s�s�s�s�s�s0.60.6)) 227227 ((3.03.0�s�s�s�s�s�s�s�s0.70.7))

Clinical pregnancy rate (%) 6767 ((42.142.1)) 27 27 ((36.536.5))

Implantation rate (%) 8989 ((17.217.2)) 3636 ((15.915.9))



No MII. oocytes No MII. oocytes 
retrieved retrieved 

from follilcesfrom follilces

MII. oocytes MII. oocytes 
retrievedretrieved
from bothfrom both

MII. oocytes MII. oocytes 
retrieved from retrieved from 

DOF onlyDOF only

MII. oocytes MII. oocytes 
retrieved from retrieved from 

SMF onlySMF only

NoNo.. ofof ETET cyclescycles 24 (10.3)24 (10.3) 98 (42.1)98 (42.1) 45 (19.3)45 (19.3) 66 (28.3)66 (28.3)

MeanMean ageage 3300..77�s�s�s�s�s�s�s�s3.13.1 3311..77�s�s�s�s�s�s�s�s3.93.9 31.231.2�s�s�s�s�s�s�s�s3.03.0 3300..99�s�s�s�s�s�s�s�s3.3.55

No. of matured oocytes retrievedNo. of matured oocytes retrieved 0 0 (0.0 (0.0 �s�s�s�s�s�s�s�s0.0)0.0) 326 326 (3.3 (3.3 �s�s�s�s�s�s�s�s1.5)1.5) 46 46 (1.0 (1.0 �s�s�s�s�s�s�s�s0.1)0.1) 142 142 (2.2 (2.2 �s�s�s�s�s�s�s�s1.6)1.6)

Analysis of pregnancy outcomes based on theAnalysis of pregnancy outcomes based on the
MII oocytes retrieved from DOF or SMF at OPUMII oocytes retrieved from DOF or SMF at OPU

No of oocytes retrievedNo of oocytes retrieved 226226((9.49.4�s�s�s�s�s�s�s�s44..77)) 11571157(11.8 (11.8 �s�s�s�s�s�s�s�s5.2)5.2) 494494(11.0 (11.0 �s�s�s�s�s�s�s�s6.0)6.0) 794794(12.0 (12.0 �s�s�s�s�s�s�s�s6.0)6.0)

MaturationMaturation raterate ((%%)) 164164 ((72.672.6)) 796796 ((68.868.8)) 324324 (6(655..66)) 500 500 (6(633..00))

FertilizationFertilization raterate ((%%)) 141141 (8(866..00)) 665665 (8(833..55)) 271271 ((83.683.6)) 414414 ((82.882.8))

CleavageCleavage raterate ((%%)) 129129 ((91.591.5)) 628628 (9(944..44)) 249 249 ((91.991.9)) 380380 (91.(91.88))

Embryos transferred (Mean)Embryos transferred (Mean) 7575 ((3.13.1�s�s�s�s�s�s�s�s0.0.66)) 325325((33.3.3�s�s�s�s�s�s�s�s0.50.5)) 140140(3(3.1.1�s�s�s�s�s�s�s�s0.60.6)) 204204((3.13.1�s�s�s�s�s�s�s�s0.70.7))

Clinical pregnancy rate (%)Clinical pregnancy rate (%) 88 ((33.333.3)) 4949 ((50.050.0)) 1717 ((37.837.8)) 2020 ((30.330.3))

Implantation rate (%)Implantation rate (%) 1010 ((13.313.3)) 6363 ((19.419.4)) 2222(1(15.75.7)) 3030 ((14.714.7))



Question?

1. Is pregnancy rate higher with Natural 
cycle IVF/M than COH?

2. Could IVF in natural cycle replace 2. Could IVF in natural cycle replace 
COH?



Conclusions

1. Like IVM treatment, Natural cycle IVF combined 

with IVM can achieve acceptable pregnancy rate in 

the selected patient group;

2. The indication of Natural cycle IVF combined with 

IVM can be expanded to large groups of patients 

for infertility treatment. 



Further Study
Basal FSHBasal FSH

Pre. HistoryPre. History

Normal responderNormal responder Poor responderPoor responder

IVMIVM

IVF/MIVF/M COHCOH

Mod.NatMod.Nat. IVF . IVF 

Normal responderNormal responder Poor responderPoor responder

A. F. C.A. F. C.

Minimal Minimal 

StimulationStimulation



Thank you!

http://www.mariababy.com

E-mail: lim@mariababy.com


