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Content of the Content of the Content of the Content of the 
lecturelecture

Background to metabolomicsBackground to metabolomics

Brief overview of retrospective studiesBrief overview of retrospective studies

RCT at FertilitetscentrumRCT at Fertilitetscentrum
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Selecting the most Selecting the most Selecting the most Selecting the most 
viable embryoviable embryo

Morphology alone is not enough Morphology alone is not enough Morphology alone is not enough Morphology alone is not enough 

Better techniques needed to select Better techniques needed to select 
the optimal embryo the optimal embryo 
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PGSPGS

Prospective randomized Prospective randomized 
controlled studies controlled studies controlled studies controlled studies 
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New nonNew non invasive invasive New nonNew non--invasive invasive 
methodsmethods

TimeTime--lapse?lapse?TimeTime--lapse?lapse?

G ?G ?Genomics?Genomics?

Proteomics?Proteomics?

MetabolomicsMetabolomics??
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NonNon--invasive studies of  human embryo viabilityinvasive studies of  human embryo viability
PyruvatePyruvate, lactate and glucose metabolism, lactate and glucose metabolism
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NonNon--invasive studies of  human embryo viabilityinvasive studies of  human embryo viability
Amino acid uptake and secretionAmino acid uptake and secretion
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Metabolomics studies so far….Metabolomics studies so far….
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MetabolomicsMetabolomicsM ta o om csM ta o om cs

WHY?WHY?

MB (James Posillico) MB (James Posillico) –– 4 years ago4 years ago
New device New device –– fast fast –– promisingpromising

SET SET –– spent mediaspent media
CollaborationCollaborationCollaborationCollaboration

Hardarson Salzburg 2011Hardarson Salzburg 2011



Metabolomics
ViaMetrics-E™ Methodology

 Clinically

ViaMetrics E  Methodology

 How the embryo modifies its environment.
 Thesis
 A viable embryo has a different metabolome than a non‐
viable embryo and this can be assessed by sampling the 
lt diculture media.

 Biologically
Changes in concentrations of:

Constituents
Alb i

Functional Groups
CH •Albumin

•Lactate
•Pyruvate

•CH
•NH
•OH
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•Glutamate
•Glucose

•SH
•C=C



ViaMetrics-E™ Methodology
Step 1: Single embryo culture

Blank

St 2 NIR S t l l i f diStep 2: NIR Spectral analysis of media 
sample ratio

against the blank
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Embryo Culture 
media sample

Absorption of NIR wavelengths 
by vibrating bonds

NIR light
Absorption is proportional to concentration

Metabolites
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Step 3: Calculate score for each embryoStep 3: Calculate score for each embryo 

ControlControl

αα ββ γγ

Wavelength (nm)

SampleSample

ViaMetrics E Score =

δδ

Wavelength (nm)

ViaMetrics-E Score = 
(W) + (W) + (W) + (W)

Step 4: Transfer embryo 
with highest Viability score 

0 220 220.220.22 0.580.58 0.620.620.450.45 0.360.36

Embryo 1 Embryo 4 Embryo 5Embryo 3Embryo 2
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We have previously shownWe have previously shown…

ASRM 2007 – Hardarson et al. 2007 (Fertil. Steril. 88, S 307-308)

NIR di t t f d 2 bNIR predicts outcome of day 2 embryos

ASRM 2008 - Hardarson et al. 2007 (Fertil. Steril. 90, S 77)

NIR predicts the outcome of day 5 embryos
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Viability score correlated to implantation rateViability score correlated to implantation rate
DDay 2 transfers (n= 75)ay 2 transfers (n= 75)DDay 2 transfers, (n  75)ay 2 transfers, (n  75)
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--0.30.3

Not pregnantNot pregnant PregnantPregnant



Viability score correlated to implantation rate
f ET ( 137) D 5for sET (n=137) on Day 5
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Viability scoresViability scores



Morphology correlated to implantation rate
f ET ( 137) D 5for sET (n=137) on Day 5
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Morphology gradesMorphology grades



Morphology correlated to viability score
f ET ( 137) D 5for sET (n=137) on Day 5

NB! Only Good NB! Only Good 
Quality Embryos!Quality Embryos!
NB! Only Good NB! Only Good 
Quality Embryos!Quality Embryos!
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Morphology gradesMorphology grades



Viability score correlated to implantation rateViability score correlated to implantation ratey py p
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SHADY GROVE CLINIC, USAS G OV C N C, US
47 SET spent media collected and analysed (SAGE )

The algorithm trained using the SGC dataThe algorithm trained using the SGC dataThe algorithm trained using the SGC dataThe algorithm trained using the SGC dataThe algorithm trained using the SGC dataThe algorithm trained using the SGC dataThe algorithm trained using the SGC dataThe algorithm trained using the SGC data

The trained algorithm used to blindly predict outcome at FCThe trained algorithm used to blindly predict outcome at FCThe trained algorithm used to blindly predict outcome at FCThe trained algorithm used to blindly predict outcome at FC

FERTILITETSCENTRUM GOTHENBURG, SWEDEN
42 SET spent media collected and analysed (Vitrolife CCM) 
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ConclusionsConclusions

These pilot studies indicate that viability score improves 
prediction of implantation compared with morphologyprediction of implantation compared with morphology

T h h h i bili l i i d dTo show that the viability score truly is an independant 
predictor of clinical precnancy a randomized controlled 

i l i d dtrial is needed
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NIR ‐ RCT
At Fertility Centre Gothenburg SwedenAt Fertility Centre Gothenburg, Sweden

Aim: To study if NIR spectroscopy of spent culture mediaAim: To study if  NIR spectroscopy of  spent culture media 
combined with morphology better predict an embryo's reproductive 
potential than embryo morphology alone.

Primary end-point: Ongoing pregnancy rate after SET. 

l i i k h l hInculusion critera: Patients seeking treatment at the clinic having two or more 
GQE

Duration: Estimated 2 years with 752 patients randomized. 

Interim analysis performed Interim analysis performed te a a ys s pe o edte a a ys s pe o ed
January 2011January 2011
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I t ri l iI t ri l iInterim analysisInterim analysis

287 patients randomized287 patients randomized

Conditions:Conditions:
< 3% in favor of  the NIR study group = stop the study< 3% in favor of  the NIR study group = stop the study
3% but less than 10% in favor of  the NIR group => continue, but 3% but less than 10% in favor of  the NIR group => continue, but 
add more patientsadd more patients
10% i f f h NIR > i l d10% i f f h NIR > i l d10% or more in favor of  the NIR group => continue as planned10% or more in favor of  the NIR group => continue as planned

The study was stopped The study was stopped 
In total, 327 patients randomized, results being analyzed and will be publishedIn total, 327 patients randomized, results being analyzed and will be published
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Preliminary resultsPreliminary resultsPreliminary resultsPreliminary results

Data will be provided at course (unpublished data)Data will be provided at course (unpublished data)Data will be provided at course (unpublished data)Data will be provided at course (unpublished data)
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F f b l iF f b l iFuture for metabolomicsFuture for metabolomics
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ThankThank you foryou forThankThank you for you for 
ii !!your your attentionattention!!
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