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High order High order multiplesmultiples; ; prevalenceprevalence
•• Hellin’sHellin’s LawLaw

•• The The principleprinciple thatthat twinstwins occuroccur onceonce in 89 in 89 birthsbirths, , tripletstriplets onceonce in in 
89 89 22 birthsbirths, and , and quadrupletsquadruplets onceonce in 89 in 89 33 birthsbirths..

•• SpontaneousSpontaneouspp
•• TripletsTriplets 1/7925 1/7925 1 1 

•• QuadrupletsQuadruplets 1/ 600.000 1/ 600.000 11

Petrikovsky 1989,  Colins & Blye l, 3 Seoud, Practice Committee of ASRM, 2006, Verberg 2007

Trends in Trends in multiplesmultiples

•• Last decades Last decades increaseincrease
•• NumberNumber of of TwinsTwins 52%52%

(68.399  to 104.137)(68.399  to 104.137)

•• NumberNumber of  of  HOMPsHOMPs 404%404%
(1377 to 6727) (1377 to 6727) 

•• InfertilityInfertility treatmentstreatments
account account forfor 75% HOMP75% HOMP

•• Exact Exact numbersnumbers fromfrom IUI IUI 
unknownunknown

Dickey Fertility Sterility,2007 



Outcome Triplet versus Twin 
Adjusted* Odds 
Ratio (95% CI )

Quadruplet versus Twin 
Adjusted* Odds Ratio 
(95% CI) 

Gestation Hypertension 1.19 (1.09-1.31) 1.35 (1.00-1.83)

E l i 1 69(1 46 1 94) 1 67(0 99 2 83)

MaternalMaternal & & NeonatalNeonatal MorbidityMorbidity

Eclampsia 1.69(1.46-1.94) 1.67(0.99-2.83)

Diabetes Mellitus 1.64(1.51-1.78) 1.97(1.47-2.64)

PROM ** 1.53 (1.43-1.64) 1.74(1.36-2.23)

Cesarean Delivery 6.55 (6.15-6.97) 7.38 (5.74-9.47)

Birth < 29 weeks 3.76 (3.55-3.97) 7.96 (6.71-9.44)

Infant death of ≥ babies 3.02 (2.77-3.29) 4.07 (3.06-5.41)

*Adjusted for confounding factors; maternal race, age, smoking, parity, marital status, 
education, prenatal care visit 
* *PROM; premature rupture of membrane Luke AJOG, 2008, Wen AJOG, 2004 

Financial ConsequencesFinancial Consequences

•• MedicalMedical costscosts duringduring pregnancypregnancy
•• ObstetricObstetric care care costscosts comparedcompared to to singletonssingletons

–– 4.5 4.5 foldfold higherhigher forfor tripletstriplets, 7 , 7 foldfold higherhigher forfor quadrupletsquadruplets

•• HigherHigher perinatalperinatal costscostsHigherHigher perinatalperinatal costscosts
–– DysmaturityDysmaturity and prematurityand prematurity

•• Costs ELBW (<1000g);US  £39483, outside US £29.757Costs ELBW (<1000g);US  £39483, outside US £29.757
•• Costs VLBW (1000Costs VLBW (1000--1499g); US £22541,outside US £ 14.9681499g); US £22541,outside US £ 14.968

–– HospitalizationHospitalization
•• NeonatalNeonatal 4.6 4.6 daysdays (singleton) (singleton) →→ 10.0 10.0 daysdays (HOMP)(HOMP)

Ombelet Human Reproduction Update2005, Mugford& Henderson RCOG 1995 

IUIIUI

•• IntrauterineIntrauterine inseminationinsemination
–– PlacingPlacing the the cathetercatheter past the  past the  

ostiumostium internuminternum cervixcervix
–– InjectInject workedworked up up semensemen

PP tt•• PregnancyPregnancy ratesrates
–– 2020--30% 30% afterafter 6 6 cyclescycles
–– 20% 20% multiplesmultiples



IUI OHIUI OH

Verhulst, Cochrane 2006
Favours IUI    Favours IUI +OH 

ArtificialArtificial inseminationinsemination

Prevalence 2001 2004

Countries 15 19

Cycles 52939 98388

Pregnancies (%) 6696 (12.6) 12216 (12.4)

ESHRE Capri Workshop Group, Human Reproduction Update 2009

g ( ) ( ) ( )

Singleton (%) 5826 (88.8) 10499 (86.9)

Multiples (%) 732 (11.2) 1582 (13.1)

•No data available specifically for Higher Order Multiple 
Pregnancies 

Risk factors for HOMPRisk factors for HOMP

•• Initial dose of gonadotropin Initial dose of gonadotropin 

•• Number of follicles  Number of follicles  

•• Early cycles number Early cycles number 

•• Cumulative effect of age, follicle number, E2 Cumulative effect of age, follicle number, E2 
concentrationconcentration

Dickey Fertility Sterility 2009



InitialInitial dosedose of of gonadoptrophinsgonadoptrophins

•• Thompson 1970; Thompson 1970; 
–– No multiple pregnancies or HOMB if startdose 75  IU hMG No multiple pregnancies or HOMB if startdose 75  IU hMG 

compares with 13% twins and 4.8% HOMB with 150 IU hMGcompares with 13% twins and 4.8% HOMB with 150 IU hMG

Gleicher NEJM, 2000

Follicles (pregnancy rates)Follicles (pregnancy rates)

Van Rumste Human Reproduction Update 2008

Pregnancy Rates; three follicles Pregnancy Rates; three follicles 

Van Rumste Human Reproduction Update 2008



Pregnancy Rates; Four follicles Pregnancy Rates; Four follicles 

Van Rumste Human Reproduction Update 2008

Follicles (HOMP) Follicles (HOMP) 

•• Multiple Multiple PregnancyPregnancy raterate increasedincreased
–– OddsOdds Ratio 2 Ratio 2 folliclesfollicles 1.7 (99% CI 0.81.7 (99% CI 0.8--3.6)3.6)
–– OddsOdds Ratio 3 Ratio 3 folliclesfollicles 2.8 (99%CI 1.22.8 (99%CI 1.2--6.4)6.4)

OddsOdds Ratio 4Ratio 4 folliclesfollicles 2 3 (99% CI 0 92 3 (99% CI 0 9 5 9)5 9)–– OddsOdds Ratio 4 Ratio 4 folliclesfollicles 2.3 (99% CI 0,92.3 (99% CI 0,9--5.9)5.9)

Van Rumste Human Reproduction Update 2008

Early Early cycles cycles of of IUIIUI

Dickey Fertility Sterility 2009



AGE E2 

EE22

••G; <1385 pg/G; <1385 pg/mLmL

••T; <1051 pg/T; <1051 pg/mLmL

••D; <1000 pg/D; <1000 pg/mLmL

AgeAge
••G; no age limitsG; no age limits

••T; >33 yrsT; >33 yrs

••D; >38 yrsD; >38 yrs

Cumulative effectCumulative effect

HOMP 0%

Follicles
# Follicles# Follicles
••G; <10 < 7mmG; <10 < 7mm

••T; <6 < 10mmT; <6 < 10mm

••D; no dataD; no data

Gleicher NEJM 2000, Tur Human Rep 2001, Dickey Fertil Steril 2005

HOMP 0%

AGE E2 

EE22

••GG;;>>1385 pg/1385 pg/mLmL

••T; T; >>1051 pg/1051 pg/mLmL

••D; D; >>1000 pg/1000 pg/mLmL

AgeAge
••G; no age limitsG; no age limits

••T; T; <<33 yrs33 yrs

••D; D; <<38 yrs38 yrs

Cumulative effectCumulative effect

HOMP 22.2-23.1%

Follicles
# Follicles# Follicles
••G; G; >15 >15 > 7mm> 7mm

••T; T; >6 >6 > 10mm> 10mm

••D; D; >7 >7 >10mm>10mm

Gleicher NEJM 2000, Tur Human Rep 2001, Dickey Fertil Steril 2005

HOMP 22.2-23.1%

Primary prevention HOMPPrimary prevention HOMP

• Avoiding unnecesary treatments is the best way to 
prevent HOMP 
Low dose of gonadotrophins• Low dose of gonadotrophins

• Use of CC



EimersEimers
pre IVFpre IVF

19941994
HunaultHunault modelmodel
•• Age womenAge women

PredictionPrediction ModelModel

SnickSnick
Expectant Expectant 

19971997

SnickSnick
Expectant Expectant 

19971997

CollinsCollins
ivf Centre ivf Centre 

19951995

Age womenAge women

•• Duration Duration subfertilitysubfertility

•• PrimairyPrimairy subfertilitysubfertility

•• Referral status Referral status 

•• Sperm quality Sperm quality 

•• PCT/ PCT/ geengeen PCTPCT

Expectant management 



Low Low dosedose of of gonadoptrophinsgonadoptrophins
Study Clinical PR/ Cycle(%) Frequency HOMP (%) Cancel 

criteria
Balasch et al, 1994 12.8 0.0 No

Cohlen et al, 1998 13.2 0.0 Yes

Sengoku et al, 1999 14.3 0.0 No

Goverde et al, 2000 8.7 0.0 Yes

Ragni et al, 2004 20.0 0.0 Yes

Gerli et al, 2004 12.3 0.0 Yes

Papageorgiou 2004 10.4 0.4 Yes

Tur et al 2005 10.1 0.7 No

Tur et al 2005 14.0 2.4 Yes

Ragni et al 2006 9.2 0.0 Yes

Total all studies 11.1 1.0 Yes/No

Total all studies 10.2 0.3 Yes

Ragni, Ferility and Sterility, 2006

Clomiphene citrate 

Cantineau Cochrane,2007

Secondary Prevention HOMPSecondary Prevention HOMP

•• Cancellation Cancellation 
–– GrafiekGrafiek over cancellation  over cancellation  

•• Aspiration of Aspiration of supernumarysupernumary folliclesfollicles
CoastingCoasting•• CoastingCoasting
–– Ineffective for IUI Ineffective for IUI 

•• Conversion to IVFConversion to IVF
–– UnanticipatedUnanticipated costscosts

•• MultifetalMultifetal pregnancypregnancy reductionreduction (MFPR) (MFPR) 

Dickey 2009, Evans 2004, Callahan 1994, Ukman 1992,  Hazout 1984, 



SummarySummary

•• HigherHigher order order multiplesmultiples are a major are a major problemproblem in in artificialartificial
inseminationinsemination

ConsiderConsider e pectante pectant managementmanagement forfor co plesco ples ithith aa•• ConsiderConsider expectantexpectant management management forfor couples couples withwith a a 
goodgood prognosisprognosis

•• WithWith mild mild stimulationstimulation protocolsprotocols and and extensiveextensive monitoringmonitoring
higherhigher order order multiplesmultiples cancan easilyeasily bebe preventedprevented

NotNot tootoo manymany pleaseplease…. …. 


