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January 2009: 
switch from HTF (Gynotec) to Sage® (CooperSurgical)

Validation process: birthweights babies

KLEM wetenschapsdag 10-01-2013

Introduction



08-01-2013

Vergouw Wetenschapsdag KLEM 10-1-2013 2

3

Birth weight in humans is associated with short and 
long term morbidity and mortality, and is therefore 
commonly used for the assessment of neonatal 

outcome. Land, 2006
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ART singletons:  risk adverse neonatal outcomes 
Schieve et al., 2002; Helmerhorts et al., 2004; Jackson et al., 2004; Halliday 2007; Ceelen et al., 2008

• Low birthweight
• Preterm delivery

Why?

• Patient-related factors
• Technical procedures
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Patient related factors influencing birthweight:

Lower birthweight:
• subfertility (no consensus in literature) 

Schieve et al., 2002; Wang et al., 2005; Romundstad et al., 2008; Jaques et al., 2010; Henningsen et al., 2011

• BMI of mother
• smoking
• alcohol consumption

Higher birthweight
• gender (boys  birthweight)
•  parity 
•  gestational age 
•  blastomeres transferred embryo Liebermann, 2006
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King and Fabro, 1983; Andreasen et al., 2004; 
Odendaal et al., 2009

Oken et al., 2003
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Treatment related factors influencing birthweight:

• Ovarian hyperstimulation: trend towards  birthweight
Pelinck et al., 2010

• Embryo freezing and thawing:
no lower birthweight and preterm delivery

Wennerholm et al., 2009; Pelkonen et al., 2010; Henningsen et al., 
2011

• Embryo culture medium
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Embryo culture medium

Dumoulin et al. (2010) and Nelissen et al. (2012):

• Vitrolife (GI.3): significant heavier infants than Cook®

Eaton et al. (2011):

• Global vs Vitrolife (GI.3 or GI.5): no differences
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To compare birthweights of neonates after IVF 
treatment with a single-embryo transfer (SET), 
where fresh and frozen–thawed embryos were 
cultured in one of two commercially available types 
of media.

AIM:

Aim

Sage Quinn’s advantage 
protein plus

HTF (human tubal fluid) 
[Lonza/Gynotec]

with 4 mg/ml HSA (human 
serum albumin)
[=GPO Sanquin]
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814 ongoing pregnancies

262 exclusions

779 surveys/deliveries in hospital

143 singletons after DET
11 day 2 transfers
24 vanishing twins
61 twins
1 triplet
16 donor gametes/gestational carrier
2 major congenital defects
4 trisomy 21

358 SET singletons IVF/ICSI 159 SET singletons cryo

99 HTF 259 Sage® 32 HTF 41 HTF/Sage® 86 Sage®

Results

2008-2010
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Multiple linear regression analyses to analyse 
association with birthweight

• maternal age
• BMI
• smoking
• parity
• gestational age
• gender of the baby
• number of blastomeres of the transferred embryo
• type of culture media
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significantly related to birthweight
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Results

Frozen-thawed single embryo 
transfers
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Results
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Results

Fresh versus frozen-thawed embryo transfers
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HTF + HSA: simple, one medium culture system
Sage®: more complex, sequential culture system

HTF protein source: 
HSA (human serum albumine) 4 mg/ml

Sage® protein source: 
fertilization: HSA 3 mg/ml
cleavage: SPS (serum protein substitute) 5 mg/ml
blastocyst: SPS 5 mg/ml

Sage® addition of essential1 and non-essential2 amino acids

1 arginine, I-cystine dihydrochloride, histidine, isoleucine, leucine, lysine, methionine, phenylalanine, threonine, 
tryptophan, tyrosine, valine

2 alanyl-glutamine, asparagine, aspartic acid, glycine, proline, serine
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Dumoulin et al. (2010) and Nelissen et al. (2012):

Vitrolife (GI.3): significant heavier infants than Cook®

Vitrolife embryos significantly  mean nr. 
blastomeres

Vitrolife mothers significantly taller and heavier 
in fresh embryo transfer group

Eaton et al. (2011): 

Global vs Vitrolife (GI.3 or GI.5): no differences
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Singletons frozen-thawed SET 
significant higher mean birthweight 

than singletons fresh SET

• Confirmation previous studies
• More natural uterine environment 
• Cryo SET day 5, fresh SET day 3

day ET no effect on mean birthweight Kaussche 2001, Schwärzler 2004

more LGA and less SGA babies

• Cleavage stage vs blastocyst
no  LGA and SGA babies in fresh transfers Kallén 2010, Fernando 2012
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Conclusion

Type of medium (HTF or Sage) does not significantly 
influence mean birthweight in singletons born after 
fresh or frozen-thawed single embryo transfer

Embryo freezing and thawing: 
significantly higher mean birthweight


