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Tailoring	
  the	
  COS	
  (iCOS)	
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iCOS	
  
Goals	
  

§  EFFICACY	
  

§  Achieve	
  max	
  LBR	
  by	
  a9aining	
  opMmum	
  number	
  of	
  oocytes	
  

§  SAFETY	
  

§  Avoid	
  excessive	
  response	
  and	
  minimize	
  risk	
  of	
  OHSS	
  

§  BURDEN	
  

§  Physical	
  and	
  psychological	
  



We	
  want	
  an	
  op1mal	
  oocyte	
  yield	
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§  Van	
  der	
  Gaast	
  et	
  al-­‐2006	
  -­‐	
  13	
  oocytes;	
  below	
  and	
  above	
  PRs	
  are	
  
compromised	
  (n=7,422)	
  	
  

§  Verberg	
  et	
  al-­‐2009	
  -­‐	
  5	
  for	
  mild	
  sMmulaMon	
  and	
  10	
  oocytes	
  for	
  
convenMonal	
  sMmulaMon	
  (meta-­‐analysis	
  ;	
  mild-­‐313	
  cycles;	
  convenMonal-­‐279	
  

cycles)	
  

§  McAvey	
  et	
  al-­‐2011	
  -­‐	
  Yielding	
  >6	
  M-­‐II	
  oocytes	
  does	
  not	
  further	
  improve	
  live	
  

birth	
  rates	
  (n=737)	
  

§  Bosch	
  et	
  al-­‐2011	
  -­‐	
  LBR	
  increase	
  up	
  to	
  15	
  oocytes	
  maximize	
  the	
  chances	
  of	
  pregnancy	
  

(n=7954)	
  

§  Ji	
  et	
  al-­‐2013	
  -­‐	
  OpMmum	
  -­‐	
  6-­‐15	
  oocytes	
  for	
  LBR	
  below	
  and	
  above	
  PRs	
  are	
  
compromised;	
  however,	
  cumulaMve	
  LBR	
  increase	
  with	
  increasing	
  oocyte	
  number	
  (n=2,455)	
  	
  

§  Fatemi	
  et	
  al-­‐2013	
  -­‐	
  A	
  high	
  ovarian	
  response	
  18	
  oocytes	
  	
  does	
  not	
  jeopardize	
  LBR	
  in	
  
fresh	
  ET’s	
  and	
  even	
  is	
  associated	
  with	
  increased	
  cumulaMve	
  PR	
  (Engage;	
  n=1,506)	
  	
  

We	
  want	
  an	
  op1mal	
  oocyte	
  yield…	
  



Both	
  AFC	
  and	
  AMH	
  correlate	
  well	
  with	
  	
  

primordial	
  follicle	
  number	
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Sca]er	
  plots	
  and	
  correla1ons	
  for	
  log10	
  primordial	
  follicle	
  
(PF)	
  counts	
  vs	
  ovarian	
  reserve	
  test	
  results	
  	
  

Hansen et al-2011 

How	
  to	
  predict	
  “op1mal	
  response”	
  ?	
  



Which	
  one	
  ?	
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AFC	
   AMH	
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Robust to  
type of collection 
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Robust to sample  
storage temperature 
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Robust to short  
and long-term storage 
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Elecsys AMH serum fresh 

Gassner	
  and	
  Jung	
  Clin	
  Chem	
  Lab	
  Med,	
  2014	
  

AUTOMATED	
  ASSAYS	
  

	
  (Elecys-­‐Roche;	
  Access-­‐Beckman	
  Coulter)	
  



New	
  reference	
  ranges	
  again...	
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20% lower than AMH Gen II 

AMH Gen II (ng/mL) 
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Y=0.81x – 0.046 

Gassner and Jung Clin Chem Lab Med 2014 

Y=0.781x + 0.128 

Nelson et al.  Fertil Steril 2015 
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10-15% lower than AMH Gen II 

INTERNATIONAL	
  STANDARDIZATION	
  OF	
  MEASUREMENT	
  IS	
  URGENTLY	
  REQUIRED	
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What	
  about	
  AFC?	
  



The	
  AFC	
  assay	
  has	
  also	
  changed..	
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2001 2009 

Dewailly, et al Hum Reprod Update 2011 



Normal	
  is	
  now	
  <25	
  follicles	
  per	
  ovary	
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Healthy  
control  
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What	
  about	
  

nomogram?	
  



§  ProspecMve,	
  cross-­‐secMonal.	
  	
  

§  Inclusion	
  criteria:	
  	
  
§  (1)	
  female	
  age	
  20	
  –	
  50,	
  	
  

§  (2)	
  regular	
  menstrual	
  bleeding	
  between	
  21	
  to	
  35	
  days,	
  	
  

§  (3)	
  being	
  during	
  the	
  menstrual	
  period	
  of	
  D1	
  to	
  D12	
  and	
  	
  

§  (4)	
  opMmal	
  visualizaMon	
  of	
  both	
  ovaries.	
  	
  

§  The	
  exclusion	
  criteria	
  were	
  	
  
§  (1)	
  any	
  hormonal	
  drug	
  or	
  oral	
  contracepMve	
  pill	
  use	
  within	
  the	
  last	
  6	
  

months,	
  	
  

§  (2)	
  history	
  of	
  endometrioma	
  cystectomy	
  or	
  detecMon	
  of	
  current	
  
endometrioma	
  at	
  the	
  Mme	
  of	
  ultrasonography,	
  	
  

§  (3)	
  impropriety	
  for	
  transvaginal	
  probe	
  applicaMon	
  due	
  to	
  virginity	
  and	
  	
  

§  (4)	
  pregnancy.	
  	
  

§  The	
  status	
  of	
  ferMlity	
  was	
  not	
  a	
  criterion	
  while	
  deciding	
  to	
  
include	
  or	
  exclude.	
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Nomogram	
  ?	
  

Bozdag	
  G	
  et	
  al,	
  2015,	
  submiQed	
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Annual	
  decrease	
  in	
  AFC	
  	
  was	
  0.41	
  (0.40	
  and	
  0.35	
  in	
  previous	
  studies)	
  

Nomogram	
  ?	
  

Bozdag	
  G	
  et	
  al,	
  2015,	
  submiQed	
  



Who	
  is	
  who	
  before	
  iCOS?	
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Main	
  objec1ves	
  for	
  iCOS…	
  

19 La	
  Marca	
  	
  and	
  Sunkara	
  SK,	
  HRU,	
  	
  2014	
  



iCOS-­‐Decision	
  Making	
  (Normal-­‐responder)	
  

§ GnRH	
  Agonist	
  or	
  Antagonist	
  ?	
  

§  FSH	
  dosing	
  ?	
  

§  Sub-­‐opMmal	
  response	
  ?	
  

PROFILE	
  

AMH:	
  	
  2	
  -­‐	
  4	
  ng/mL	
  

AFC:	
  10	
  –	
  20	
  

Mostly	
  30	
  –	
  40	
  yr	
  old	
  

History	
  of	
  normal	
  response	
  in	
  previous	
  therapy	
  



GnRH-­‐a	
  vs	
  GnRH-­‐ant	
  (Meta-­‐analysis)	
  

§  23	
  RCT’s	
  (3,961	
  cases)	
  

§  Normal	
  responders	
  

§ OPR	
  
§  OR:	
  	
  -­‐0.87	
  (0.74	
  to	
  1.03)	
  

§  LBR	
  
§  OR:	
  	
  0.89	
  (0.64	
  to	
  1.24)	
  

§ OHSS	
  

§  OR:	
  	
  0.59	
  (0.42	
  –	
  0.82)	
  

Xiao	
  et	
  al.	
  PLoS	
  One.	
  2014	
  Sep	
  12;9(9):e106854	
  



§  Length	
  of	
  sMmulaMon	
  (d)	
  

§ MD:	
  	
  -­‐0.66	
  (-­‐1.04	
  to	
  -­‐0.27)	
  

§ Gonadotropin	
  dose	
  

§ MD:	
  	
  -­‐2.92	
  (-­‐5.10	
  to	
  -­‐0.85)	
  

§  E2	
  on	
  the	
  day	
  of	
  hCG	
  	
  

§ MD:	
  	
  -­‐330	
  (-­‐510	
  to	
  -­‐150)	
  

Xiao	
  et	
  al.	
  PLoS	
  One.	
  2014	
  Sep	
  12;9(9):e106854	
  

GnRH-­‐a	
  vs	
  GnRH-­‐ant	
  (Meta-­‐analysis)	
  



Sterrenburg	
  et	
  al.	
  	
  HRU	
  2011	
  Mar-­‐Apr;17(2):184-­‐96	
  

Presumed	
  Normal	
  responders	
  (<	
  39	
  yr,	
  FSH:	
  N,	
  regular	
  menses)	
  

FSH	
  Dosing	
  (Meta-­‐analysis,	
  10	
  studies)	
  



§  Popovic-­‐Todorovic	
  et	
  al-­‐2003	
  
§  RCT;	
  Standard	
  paMents	
  (n=262)	
  

§  150	
  IU	
  vs	
  calculated	
  Dose;	
  Agonist	
  

§  AFC,	
  Ovarian	
  volume;	
  Doppler	
  score;	
  Female	
  Age;	
  Smoking	
  habit	
  

	
  

§  Olivennes	
  et	
  al-­‐2009	
  
§  CONSORT;	
  ProspecMve	
  uncontrolled	
  

§  Calculated	
  dose;	
  Agonist	
  

§  Basal	
  FSH,	
  BMI,	
  Female	
  age	
  and	
  AFC	
  

§  La	
  Marca	
  et	
  al-­‐2012,	
  2013	
  
§  Female	
  age,	
  AMH/AFC,	
  FSH	
  

FSH	
  Dosing	
  (Mul1variate	
  models)	
  



Can	
  any	
  interven1on	
  in	
  normo-­‐responders	
  benefit	
  ?	
  

25	
  

                                           
ü  rFSH vs hMG in long protocol: No difference                Andersen et al, 2006 (MERIT) 
 

 
ü  rFSH vs hMG in antagonist prootocol: No difference   Bosch et al, 2008; Devroey et al, 2012 (Megaset) 

                  
ü  rLH supplementation in long protocol: No difference      Kolibianakis et al, 2006 

                                                            

ü  rLH supplementation in antagonist protocol: No difference         Griesinger et al, 2005; Bosch et al, 2010 

                                          

ü Mild vs conventional stimulation: No difference           Hohmann et al, 2003 
                                                      

ü  Long acting vs daily FSH: No difference             Devroey et al, 2009 
 

                                          
                                                     



iCOS	
  for	
  “Normal	
  responders”	
  

Interval	
  Conclusion	
  

§  Similar	
  live	
  birth	
  rates	
  with	
  Agonist	
  and	
  Antagonist	
  

§  Significantly	
  less	
  moderate/severe	
  OHSS	
  with	
  hCG	
  

administraMon	
  in	
  Antagonist	
  cycles	
  

§  OpMmal	
  dose	
  of	
  FSH	
  is	
  around	
  150	
  IU	
  /	
  Day.	
  

De	
  Placido	
  et	
  al,	
  2004;	
  2005	
  and	
  FerrareY,	
  2004	
  

	
  



Sub-­‐op1mal	
  responders?	
  (4-­‐9	
  oocytes)	
  

27	
  

•  20-­‐30	
  %	
  lower	
  LBR	
  
compared	
  to	
  	
  

	
  	
  	
  	
  normo-­‐responders	
  	
  
	
  	
  	
  	
  (10-­‐15	
  oocytes)	
  



Why	
  pa1ents	
  may	
  demonstrate	
  a	
  sub-­‐op1mal	
  

response	
  to	
  ovarian	
  s1mula1on	
  ?	
  

§  Three genotypes: 

§  Asn/Asn (45%) 

§  Ser/Ser (26%) 

§  Asn/Ser (29%) 
Perez-Mayorga, et al. 2000. 

 

28 

Locus FSHR (680)  
polymorphic variability 

-­‐	
  NH2	
  

- COOH	



Ala189Val	
  

Asp567Gly??	
  

(Asn191Ile)	
  Ile160Thr	
  
Asp224Val	
  

Arg573Cys	
  

Leu	
  601Val	
  

Ala419Thr	



Pro346Arg	
  
Val341Ala	
  

*	
  

Pro519Thr Thr307Ala	



Ser680Asn	
  

*	
  

FSH-­‐R:	
  Ser680	
  genotype	
  

Addi1onal	
  sulphated	
  

sugar	
  at	
  asn-­‐13	
  

The common Trp8Arg/Ile15Thr 
LH	
  

β1 
12
1	
  

Y30 

Trp8

Arg	
  

Ile15

Thr	
  

LH-variant 

LH	
  

β1 121	
  

Y	
  

30 

Trp8Arg	
   Ile15Thr	
  

To	
  the	
  naMve	
  molecule	
  

Worldwide occurrence  
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China	
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Jordan	
  
United	
  States	
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Spain	
  (Vasco)	
  
Mexico	
  (Mayan)	
  
Western	
  India	
  (Kota)	
  



§  Further	
  studies	
  are	
  warranted	
  to	
  delineate	
  the	
  best	
  

protocol	
  for	
  “sub-­‐opMmal	
  responders”	
  (4-­‐9	
  oocytes)	
  

§  Increase	
  dose	
  of	
  FSH	
  (FSH-­‐R	
  polymorphism)	
  

§  Increase	
  dose	
  of	
  FSH	
  and	
  add	
  LH	
  (v-­‐LH)	
  	
  

De	
  Placido	
  et	
  al,	
  2004;	
  2005	
  and	
  FerrareY,	
  2004	
  

	
  

iCOS	
  for	
  ‘Sub-­‐op1mal	
  responders’	
  	
  

Interval	
  Conclusion	
  



Main	
  objec1ves	
  for	
  iCOS…	
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Mortality - OHSS 

§  The	
  Netherlands	
  NaMonal	
  Registry	
  

§  Total	
  ~	
  100,000	
  IVF	
  treatment	
  cycles	
  

§  6	
  deaths	
  directly	
  related	
  to	
  IVF	
  	
  
§  3	
  OHSS,	
  	
  

§  3	
  thrombosis	
  and	
  sepsis	
  aqer	
  egg	
  retrieval	
  

§  Possibility	
  of	
  underreporMng	
  IVF	
  related	
  complicaMons	
  



§ Which	
  is	
  the	
  best	
  COS	
  protocol?	
  

§ How	
  to	
  individualize	
  trigger	
  and	
  LPS?	
  

32 

iCOS-­‐Decision	
  Making	
  (High	
  responder)	
  

PROFILE	
  

AMH	
  >	
  4	
  ng/mL	
  

AFC	
  >	
  20	
  

	
  PCOS	
  type;	
  mostly	
  younger	
  

History	
  of	
  OHSS/mulMple	
  oocytes	
  harvested	
  in	
  previous	
  therapy	
  



Ongoing pregnancy rate 

9	
  RCT’s;	
  Agonist	
  (n=588)	
  vs	
  Antagonist	
  (n=554)	
  

OR:	
  1.05	
  (0.01-­‐1.37)	
  

Lin	
  H	
  et	
  al	
  PLoS	
  One.	
  2014	
  Mar	
  18;9(3):e91796	
  

GnRH-­‐a	
  vs	
  GnRH-­‐ant	
  (Meta-­‐analysis)	
  



§  Al-­‐Inani	
  et	
  al-­‐2011	
  	
  

§  RD:	
  	
  -­‐0.10	
  (95%CI:	
  	
  -­‐0.07	
  to	
  -­‐0.14)	
  

§  Pundir	
  et	
  al-­‐2012	
  a	
  

§  RR:	
  	
  0.60	
  (95%	
  CI:	
  	
  0.48-­‐0.76)	
  

§  Lin	
  et	
  al-­‐2014	
  b	
  

§  OR:	
  	
  1.56	
  (95%	
  CI:	
  	
  0.29-­‐8.51)	
  

a:	
  	
  Moderate	
  or	
  severe	
  

b:	
  	
  Severe	
  	
  	
  

GnRH-­‐a	
  vs	
  GnRH-­‐ant	
  (OHSS)	
  



Individualiza1on	
  of	
  triggering	
  and	
  LPS	
  

No	
  of	
  follicles	
  	
  

(≥	
  12	
  mm)	
  

Strategy	
  

<	
  10	
   1500	
  hCG	
  at	
  OPU	
  and	
  OPU+5	
  +	
  Standard	
  LPS	
  

10	
  –	
  14	
   1500	
  hCG	
  at	
  OPU	
  +	
  500	
  IU	
  hCG	
  OPU+5	
  +	
  Standard	
  LPS	
  

15	
  –	
  25	
  	
   1500	
  hCG	
  at	
  OPU	
  +	
  Standard	
  LPS	
  

>	
  25	
   GnRHa	
  and	
  cryo-­‐all	
  

Humaidan	
  P,	
  2015	
  



§  “European”	
  Approach	
  

§  1500	
  IU	
  hCG	
  rescue	
  

§  Small	
  bolus	
  of	
  hCG	
  

§  “American”	
  Approach	
  

§  E2	
  >4,000	
  pg/ml-­‐-­‐-­‐-­‐-­‐-­‐Intensive	
  Luteal	
  Phase	
  Support	
  (ILPS)	
  

§  E2	
  <4,000	
  pg/ml-­‐-­‐-­‐-­‐-­‐-­‐Dual	
  Trigger	
  +	
  ILPS	
  

Currently,	
  a	
  RCT	
  comparing	
  hCG	
  rescue	
  at	
  the	
  1me	
  of	
  OPU	
  vs	
  Dual	
  trigger	
  for	
  

	
  high-­‐risk	
  pa1ents	
  with	
  peak	
  E2<4,000	
  pg/ml	
  is	
  underway..	
  (NCT01815138	
  )	
  	
  	
  

Individualiza1on	
  of	
  triggering	
  and	
  LPS	
  



§  Antagonist	
  is	
  the	
  protocol	
  of	
  choice	
  with	
  low	
  dose	
  of	
  

FSH	
  (<	
  150	
  IU	
  /	
  day)	
  

§  Similar	
  LBR	
  with	
  agonist	
  and	
  antagonist	
  

§  Significantly	
  less	
  moderate/severe	
  OHSS	
  even	
  with	
  hCG	
  

administraMon	
  

§  Permits	
  the	
  use	
  of	
  agonist	
  to	
  trigger	
  final	
  oocyte	
  

maturaMon	
  

§  LPS	
  ?	
  

iCOS	
  for	
  ‘High	
  responders’	
  

Interval	
  Conclusion	
  



To	
  be]er	
  individualize	
  COS,	
  we	
  need	
  

be]er	
  predictors	
  

AMH	
  

AFC	
  

AGE	
  

BMI	
  

ETHNICITY	
  

OVARIAN	
  

RESPONSE	
  

?	
  

FSHR,LHR	
  	
  

GENOTYPE	
  

ANDROGEN	
  

LEVELS	
  

SMOKING	
  

INFERTILITY	
  

DIAGNOSIS	
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