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I n t r o d u c t io n

• ↑ a v e r a g e  a g e  o f n a tu r a l c h i ld b i r t h   
↑p r o p o r t io n  o f w o m e n  e n te r in g  in t o  fe r t i l i t y  
t r e a tm e n t a t a  la t e r  a g e  (la s t d e c a d e )

• M aterna l ag e - T h e  s ig n i f ic a n t f a c t o r  
a s s o c ia t e d  w it h  ↓ o d d s  o f c o n c e p t io n  &  ↑e a r ly  
p r e g n a n c y  lo s s

– Analysis of 15 years of UK data
– Multivariate analysis of US  data from the S ociety 

of Assisted Reproductive Technology



• S e v e r a l m a r k e r s  (a g e -r e la t e d  e f f e c t o n  o v a r ia n  
r e s e r v e  th a t d r iv e s  th is  d e c l in e )

P r e d ic t o r s  o f A R T  p r e g n a n c y  o u t c o m e

L im i t e d  a c c u r a c y  

M o r e  a p p r o p r ia t e ly  b e  u s e d  to  a s s e s s  th e  r is k  o f 
c y c le  c a n c e l la t io n



• P r e c y c le  u l t r a s o u n d  m a r k e r s  o f o v a r ia n  r e s e r v e

(A meta-analysis of the diagnostic accuracy)
• Aantra l follic le c ount < 4
P r e d ic t c y c le  c a n c e l la t io n

S e n s i t iv i t y : 6 6 .7 %  ; s p e c i f ic i t y : 9 4 .7 %

8 .7  x  le s s  l ik e ly  to  g e t p r e g n a n t a f t e r  IV F

3 7  x  m o r e  l ik e ly  t o  h a v e  th e i r  c y c le  c a n c e le d

• Ovarian volume meas urement, c u t o f f v a lu e  
3  c m 3

S p e c i f ic i t y  fo r  p r e d ic t io n  o f c y c le  c a n c e la t io n : 9 2 %

S p e c i f ic i t y  fo r  p r e d ic t io n  o f n o n p r e g n a n c y : 9 3 %



• P r e c y c le  s e r o lo g ic  m a r k e r s  o f o v a r ia n  r e s e r v e  
(in h ib in -B , F S H , a n d  a n t i-M € u l le r ia n  h o rm o n e  
[A M H ])

(A systematic review)
A c c u r a t e  a t p r e d ic t in g  p o o r  r e s p o n s e  a n d  

n o n p r e g n a n c y  o n ly  a t v e r y  h ig h  th r e s h o ld sv e r y  h ig h  th r e s h o ld s

P r e d o m in a n t ly  f o r  c o u n s e l in g  o n ly

A  f i r s t IV F  a t t e m p t m a y  o f t e n  b e  th e  s te p  o f 
c h o ic e  fo r  d ia g n o s t ic  p u r p o s e s



• P e r ic y c le  m a r k e r s  o f o v a r ia n  r e s e r v e  

– F o l l ic le  n u m b e r  d u r in g  o v a r ia n  s t im u la t io n

– N u m b e r  o f o o c y t e s  c o l le c t e d

S e e m  to  c o r r e la t e  w i t h  c y c le  s u c c e s s



• Whether to continue with egg collection or 
cancel a cycle?  

• I s  o f t e n  d i f f ic u l t

• E n c o m p a s s in g  e m o t io n a l , lo g is t ic , f in a n c ia l , a n d  
c l in ic a l c o n s id e r a t io n s

• B a s e d  o n  l i t t le  p u b l is h e d  d a ta



A n  a n a ly s is  o f A R T  c y c le s  

•w it h  1  o r  2  m a tu r e  fo l l ic le s  a f t e r  o v a r ia n  
s t im u la t io n

•w h e n  th e  d e c is io n  to  c a n c e l is  m o s t o f t e n  fa c e d  

•T o  c o m p a r e  o u t c o m e s  o f c y c le s :

P r o c e e d  to  v a g in a l e g g  c o l le c t io n  (V E C )

C o n v e r t t o  in t r a u t e r in e  in s e m in a t io n  (IU I)

S u b s e q u e n t c y c le s  in  th o s e  w h o  d e c id e  to  
a b a n d o n  th e i r  c y c le



M ATE R IALS  AN D 
M E THODS



• C o l le c t e d  d a ta  p r o s p e c t iv e ly

• R e t r o s p e c t iv e  s e a r c h  o f t h e  d a ta b a s e  

J a n u a r y  1 9 9 8  ~ J u n e  2 0 0 9

I d e n t i f y  o v a r ia n  s t im u la t io n  c y c le s  fo r  IV F  a n d  
in t r a c y t o p la s m ic  s p e rm  in je c t io n  (IC S I)

1  o r  2  fo l l ic le s  >1 2  m m  a f t e r  o v a r ia n  s t im u la t io n  
(w h e n  h C G  t r ig g e r  w o u ld  b e  a p p r o p r ia t e )

Operator could enter the number of mature follicles 
achieved before trigger or cycle cancellation



• 3  g r o u p s  

(A c c o r d in g  to  th e  d e c is io n  m a d e  a f t e r  
c o u n s e l in g  b y  n u r s in g  a n d  m e d ic a l s t a f f a t 
th e  t im e  o f o p t im a l fo l l ic le  m a tu r i t y )

• G r o u p  1 : W h o  d e c id e d  to  p r o c e e d  to  V E C

• G r o u p  2 : d e c id e d  to  c o n v e r t to  IU I

• G r o u p  3 : d e c id e d  to  a b a n d o n  th e  c u r r e n t 
c y c le



Long protocol
•G nR H-ana log ue (In je c t a b le  o r  N a s a l)

– M id lu t e a l p h a s e  o r  M C  d a y  1

– P r e c e d e d  b y  a  p r im in g  p h a s e  u s in g  th e  
c o m b in e d  O C P  in  s o m e  c y c le s , d e p e n d in g  o n  
c l in ic a l g r o u n d s  a n d  c l in ic ia n  c h o ic e

Cetrorelix protocol
•G nR H  hormone antag onis t 
– L e a d in g  fo l l ic le  r e a c h e d  1 2  m m



T r e a tm e n t P r o t o c o l

Transvaginal scan 
•B e fo r e  o v a r ia n  s t im u la t io n   e n s u r e  o v a r ia n  
q u ie s c e n t

•A f t e r  5  ~ 6  d a y s  o f s t im u la t io n   1 s t s t im u la t io n  
s c a n

•E v e r y  2 4 – 7 2  h o u r s  th e r e a f t e r   A t le a s t 3  fo l l ic le s  
>1 8  m m

Estradiol levels (w it h  e v e r y  s t im u la t io n  s c a n ) 

•D e te rm in e  a p p r o p r ia t e n e s s  o f s t im u la t io n  d o s e  / 
D o s e  a d ju s tm e n t (a s s o c ia t io n  w i t h  fo l l ic u la r  
r e s p o n s e )



Estradiol levels

A t in i t ia l s t im u la t io n  s c a n  (d a y  5  to  6 ) 

•1 ,5 0 0  ~ 3 ,0 0 0  p m o l/L  = > c o n t in u a t io n  o f t h e  
c u r r e n t d o s in g  r e g im e n

•<1 ,5 0 0  p m o l/L  = > in c r e a s e  o f 7 5  IU /d

•>3 ,0 0 0  p m o l/L  = > d e c r e a s e  o f 7 5  IU /d  



Estradiol levels

B e fo r e  h C G  a d m in is t r a t io n  (w h e n  fo l l ic le s  r e a c h e d  
a  p r e o v u la t o r y  s iz e  o f 1 8 – 2 2  m m )

•S ta n d a r d  o p e r a t in g  p r o c e d u r e  ta r g e t

– >2 ,0 0 0  p m o l/L  

– A p p r o x im a te ly  5 0 0  p m o l/L  p e r  g o o d  fo l l ic le

– U p p e r  l im i t o f 1 5 ,0 0 0  p m o l/L  b e fo r e  c o a s t in g  
a d o p te d



T r e a tm e n t P r o t o c o l

• O v a r ia n  s t im u la t io n : r -F S H , r -h M G , o r  u r in a r y  
F S H

E arly c yc le FS H  <10 IU /L >10 
IU /L

S ta r t in g  d o s e s  (IU /d ) < 3 5  y /o > 3 6  y /o

n o  P C O 2 2 5 3 0 0 3 0 0 –
4 5 0P o ly c y s t ic  o v a r ia n  

s y n d r o m e  (P C O S ) o r  
H x  o f P C O -l ik e  

r e s p o n s e

1 0 0 –
1 5 0

1 5 0 –
2 2 5

P C O  &  H x  o f O H S S 7 5 – 1 0 0 1 0 0 –
1 5 0



• h C G  a d m in is t r a t io n  
(3 4 – 3 6  h r s ) O o c y t e s  a s p i r a t e d /T V S  g u id a n c e   

(D  2 , 3 , o r  5 ) E m b r y o  t r a n s f e r /e m b r y o  q u a l i t y  
a n d  q u a n t i t y , s o f t c a t h e t e r , T A S  g u id a n c e   
(2 w k s  a f t e r  E T ) p r e g n a n c y  te s t 

(3 6  h r s ) In s e m in a t io n  (c o n v e r t e d  to  IU I)

• P  (4 0 0  m g ) p e s s a r ie s  (A l l p a t ie n t s  )
T h r o u g h o u t t h e  lu t e a l p h a s e    c o n t in u e d  to  8 –

1 0  w e e k s  o f p r e g n a n c y



O u tc o m e  M e a s u r e s  a n d  S ta t is t ic a l A n a ly s is

• 1 o o u t c o m e :  
– l i v e  b i r t h  r a t e  (L B R )

• 2 n d o u t c o m e s : 
– C l in ic a l p r e g n a n c y  r a t e  (v ia b le  in t r a u t e r in e  
p r e g n a n c y  c o n f i rm e d  o n  f i r s t-t r im e s t e r  
u l t r a s o u n d  s c a n ; C P R )

– B io c h e m ic a l p r e g n a n c y  r a t e  (s e r u m - o r  
u r in a r y -p o s i t iv e  p r e g n a n c y  te s t ; B P R )



• G r o u p  1  d a ta : o u t c o m e  p e r  e g g  c o l le c t io n

• G r o u p  2  d a ta : o u t c o m e  p e r  in s e m in a t io n , 
a n d  

• G r o u p  3  d a ta : o u t c o m e  p e r  c y c le  
a b a n d o n e d  (a s  d e n o m in a to r) in  1 s t 
s u b s e q u e n t c y c le  o f a s s is t e d  r e p r o d u c t io n  
p e r f o rm e d  (e x c lu d in g  a b a n d o n e d  c y c le s  
w i t h  <6  m o n th s ’ f/u )



• S hapiro-Wilk W test of normality  D is t r ib u t io n

• Mann-Whitney test or Kruskal-Wallis analysis of 
variance  C o m p a r is o n  o f c o n t in u o u s  v a r ia b le s  
(s u c h  a s  m a te r n a l a g e  o r  g o n a d o t r o p in  u s e ) 
b e tw e e n  g r o u p s

• Fisher’s exact test and χ² test  G r o u p  e f f e c t o n  
B P R , C P R , a n d  L B R

• A n a ly s e -I t s t a t is t ic a l s o f tw a r e  fo r  E x c e l 
(M ic r o s o f t , R e d m o n d , W A )



R E S U LTS



E n d p o in t o f c y c le s  c o m m e n c e d  w i t h  
≦2  fo l l ic le s  a t d e c is io n  to  t r ig g e r

(7.3% )



E n d p o in t o f c y c le s  c o m m e n c e d  w i t h  
≦2  fo l l ic le s  a t d e c is io n  to  t r ig g e r

(7.3% )

h C G  
t r ig g e r  

G 1
G 2
G 3



E n d p o in t o f c y c le s  c o m m e n c e d  w i t h  
≦2  fo l l ic le s  a t d e c is io n  to  t r ig g e r

(7.3% )

h C G  
t r ig g e r  

G 1
G 2
G 3 >

<

F is h e r ’s  a l l P <.0 5



E n d p o in t o f c y c le s  c o m m e n c e d  w i t h  
≦2  fo l l ic le s  a t d e c is io n  to  t r ig g e r

(7.3% )

h C G  
t r ig g e r  

G 1
G 2
G 3 >

<

F is h e r ’s  P <.0 5



E n d p o in t o f c y c le s  c o m m e n c e d  w i t h  
≦2  fo l l ic le s  a t d e c is io n  to  t r ig g e r

(7.3% )

h C G  
t r ig g e r  

G 1
G 2
G 3

<

F is h e r ’s  P <.0 5



E n d p o in t o f c y c le s  c o m m e n c e d  w i t h  
≦2  fo l l ic le s  a t d e c is io n  to  t r ig g e r

(7.3% )

h C G  
t r ig g e r  

G 1
G 2
G 3

Eg g  
c ollec tion

2.1 1.3 2.3

M e a n  
E T : 1 .4



C y c le  d e ta i ls  a n d  o u t c o m e  b y  d e c is io n  
g r o u p s

> >

> >

K r u s k a l-W a l l is  P <.0 5



C y c le  d e ta i ls  a n d  o u t c o m e  b y  d e c is io n  
g r o u p s

n o  d i f f e r e n c e  in  p r e c y c le  m a r k e r s  o f o v a r ia n  
r e s e r v e  



C y c le  d e ta i ls  a n d  o u t c o m e  b y  d e c is io n  
g r o u p s

M a n n -W h i t n e y  P <.0 5

>

>

<

> <



C y c le  d e ta i ls  a n d  o u t c o m e  b y  d e c is io n  
g r o u p s

1 6  w e r e  e x c lu d e d  f r o m  
a n a ly s is  (<6 -m o n th  f/u  
p e r io d )1 4 6  (5 2 .3 % ) s u b s e q u e n t c y c le (s ) 

8 0 , 3 7 , 1 7 , 6 , 5 , 1   1 ~6  fu r t h e r  
c y c le s
•1 s t s u b s e q u e n t c y c le : 
⇒4 .4  m e a n  e g g  c o l le c t io n
⇒1 0 3  (7 0 .5 % ) p r o c e e d e d  to  E T
⇒2 .0  m e a n  E T  
⇒O n g o in g  P r e g n a n c y  R a te : 1 0 .3 %
•a l l s u b s e q u e n t c y c le s :
⇒C u m u la t iv e  C P R : 1 2 .5 %
⇒C u m u la t iv e  O P R : 1 0 .8 %



C y c le  o u t c o m e  b y  d e c is io n  g r o u p s  
s u b d iv id e d  b y  fo l l ic le  n u m b e r

> <

> <

> <



DIS C U S S ION



In cycles with 1 or 2 follicles after ovarian 
stimulation
•T h e  c h a n c e s  o f a c h ie v in g  s u c c e s s f u l p r e g n a n c y  
a r e  b e s t w i t h  p r o c e e d in g  t o  h C G  t r ig g e r  a n d  V E C

•S ig nific antly lo w e r  p r e g n a n c y  o u t c o m e  is  s e e n  
w it h  c o n v e r s io n  to  IU I

•N o  b e n e f i t  o v e r a l l in  c y c le  c a n c e la t io n  a n d  u s e  o f 
t h e  e x p e r ie n c e  g a in e d  to  p la n  a  fu r t h e r  c y c le

– of whom abandoned their cycle, only just over 
half (52.3% ; n=146) returned for a further 
cycle



• A g e , fo l l ic le  n u m b e r , a n d  g o n a d o t r o p in  u s e  
s e e m  to  p la y  a  r o le  in  th e  d e c is io n -m a k in g  
p r o c e s s



Follic le number

• o n e -fo l l ic le  c y c le s  m ig h t b e  th e  m o s t l ik e ly  t o  
b e n e f i t  f r o m  p r o c e e d in g  to  V E C

• T h e  perc eived poor outc ome w it h  o n e  
fo l l ic le  c o m p a r e d  w i t h  tw o  fo l l ic le s  le a d s  
s ig n i f ic a n t ly  m o r e  c o u p le s  to  a b a n d o n  th e i r  c y c le

⇒A f t e r  c o r r e c t t o  a s s u m e  a  p o o r e r  in i t ia l o u t c o m e  
w i t h  o n e  fo l l ic le  (L B R  o f 7 .6 %  v s . 4 .5 % ) 

⇒s im ilar proportion o f a b a n d o n e d  o n e - a n d  
tw o -fo l l ic le  c o u p le s  return fo r  f u t u r e  c y c le s  
(4 7 %  a n d  5 3 )



Ag e

• O v a r ia n  r e s e r v e  (in d i r e c t ly  m e a s u r e d  b y  a g e  a n d  
g o n a d o t r o p in  r e q u i r e m e n t s )  e n c o u r a g e  a  
p r o a c t iv e  a p p r o a c h , w i t h  a  h ig h e r  l ik e l ih o o d  o f 
p r o c e e d in g  to  IU I a n d  IV F

≧40y/o B P
R

C P
R

LB
R

p e r  e g g  c o l le c t io n 9 .0
%

4 .5
%

3 .6
%

p e r  a b a n d o n e d  c y c le  (3 9 %  
r e t u r n in g )

4 .2
%

2 .1
%

0 .7
%



Decision to cancel a cycle 

• I n c o r p o r a t e s  e m o t io n a l, f in a n c ia l, a n d  c l in ic a l 
c o n s id e r a t io n s , a n d  in  a  s i t u a t io n  o f p o o r  
r e s p o n s e

• 1 s t - T h e  r e a l iz a t io n  o f t h e  p o o r  p o te n t ia l 
o u t c o m e  in  c o n ju n c t io n  w i t h  th e  p o te n t ia l 
f in a n c ia l b u r d e n   a b a n d o n  a n d  c o n s id e r  o t h e r  
t r e a tm e n t m o d a l i t ie s  o r  a d o p t io n  s e r v ic e s  
s e c o n d ly

• 2 n d - P e r c e iv e d  p o s s ib i l i t y  o f a n  im p r o v e d  
r e s p o n s e  in  fu t u r e  c y c le s  a s  a  c o n s e q u e n c e  o f a  
ta i lo r e d  t r e a tm e n t p r o t o c o l



• C a r e f u l c o u n s e l in g : 

w it h  o n e  o r  tw o  fo l l ic le s  th a t , a l t h o u g h  
r e s p o n s e  a n d  th e r e f o r e  p r e g n a n c y  
o u t c o m e  m ig h t b e  s u b o p t im a l, 
proc eeding  to V E C  mig ht remain proc eeding  to V E C  mig ht remain 
their bes t c hanc e of s uc c es s , their bes t c hanc e of s uc c es s , 
partic ula rly w ith inc reas ing  ag e.partic ula rly w ith inc reas ing  ag e.



THAN K  YOU  FOR  
LIS TE N IN G
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