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Many promising new treatments in IVF

-How do we choose???



Evidence?

Wait for the systematic review 

Takes time

depends on the quality of the primary studies that are included 

the quality of the methods used to conduct the review itself

http://www.cochranelibrary.com/
http://www.cochranelibrary.com/


Promising new treatments currently being evaluated:

• The Laboratory:

– Non-invasive techniques for embryo selection: 

• ?Increasing Success / embryo transferred and Reducing time to 

Pregnancy

• The Clinician:

– Endometrial biopsy or scratch:  

• ?Improvements in implantation



• Non-invasive assessments of embryo viability prior to 

transfer:

– Embryo Scope

• Continuous assessment of embryo development using time lapse 

photography

• An algorithm has been developed for selection of viable embryos

– Embryo metabolism

• How is this assessed?

• What are the correlations with clinical outcomes?

The Laboratory:



For more than 30 years morphology has 

been the only criterion available upon 

which to base the decision of which 

embryo to transfer

-

more recently addition PGS



Does Morphology Tell Us the Whole Story?

• Current success rates per cycle: 23.9% 

• Aim of current research is to:

1. Increase the success rates of Single Embryo Transfer

2.Reduce the time to pregnancy

-do this in a quick and cost effective manor

MACALDOWIE, A., WANG, Y. A., CHUGHTAI, A. A. & CHAMBERS, G. M. 2014. Assisted reproductive technology in Australia and New Zealand 2012.



Embryo Scope



What is the Embryo scope

• Time lapse assessment of the embryo 

– collects data including the time range for cell division

• Several stages of cell division has been found to be critical

– Data upon abnormal cell division behaviour

– Presence of uneven cell sizes

• An algorithm for optimal embryo development has 

been devised

– RCT testing of this assessment has started





PETERSEN, B. M., BOEL, M., MONTAG, M. & GARDNER, D. K. 2016. Development of a generally applicable morphokinetic algorithm capable of predicting the 
implantation potential of embryos transferred on Day 3. Hum Reprod, 31, 2231-44.
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Embryo metabolism:

• How is this evaluated?

– Assessments are based upon the evaluation of spent embryo culture 

medium

• Aim?

– Identification of biomarkers in culture medium of human pre-

implantation embryos which are associated with increased 

pregnancy rates

Gardner DK et al, Human Repro. 2009



Metabolic biomarkers:

• Non-invasive metabolic profiling of embryos is being 

investigated as a predictor of pregnancy potential of the 

human embryo

• 3 metabolites have already been linked to successful post 

transfer development: 

– Increased Glucose uptake by embryos

– Aspartate uptake increased

– Lactate production reduced.



Day 4 Day 5

Glucose consumption of single post-compaction human embryos 

GARDNER, D. K., WALE, P. L., COLLINS, R. & LANE, M. 2011. Hum Reprod, 26, 1981-6



• Studies are underway to establish a panel of 

metabolic biomarkers in the human pre-implantation 

embryo:

– It is hypothesized that these markers will be able to 

determine with reasonable accuracy:

• The fate of the embryo

• The probability of the embryo to implant

• The outcome of the pregnancy 

• ? Subsequent health of children born as a result of ART



Endometrial biopsy or scratch

– Improvements in implantation

• For all??

• Recurrent implantation failure



Endometrial biopsy / scratch prior Embryo Transfer 

cycle:

• Promising research

• Cochrane review

– 14 RCTs 

• Large multi-centre RCT based in Europe currently 

underway hopes to answer the final question

– Results due within next 2 yrs to determine benefit

– ?which group of patients



Endometrial biopsy/scratch

• Why?
– Several studies have indicated that endometrial injury may induce changes in 

the endometrium that improve reproductive outcomes in women undergoing 
ART cycles 

• How is this done?
– Most commonly with a pipelle the endometrial injury is performed between 

day 7 of the previous cycle and day 7 of the ET cycle versus no intervention or 
a sham procedure 

• How does this work? - exact mechanism unclear however theories include:

– injury to the endometrium induces decidualisation which prepares the uterus 
for pregnancy

– induces a wound healing response, which involves recruitment of immune 
cells thought to be important in implantation

– Slows endometrial maturation which is thought to be too fast in some ART 
cycles

Cochrane Database of Systematic Reviews 2015



Endometrial injury in women undergoing assisted reproductive techniques

Cochrane Database of Systematic Reviews
22 MAR 2015 DOI: 10.1002/14651858.CD009517.pub3
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD009517.pub3/full#CD009517-fig-0004

http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD009517.pub3/full#CD009517-fig-0004


Endometrial biopsy/scratch:

• Although current evidence suggests some benefit of 

endometrial injury, we need further evidence from well-

designed trials that avoid instrumentation of the uterus in the 

preceding three months, do not cause endometrial 

damage in the control group, stratify the results for women 

with and without recurrent implantation failure (RIF) and 

report live birth rates. 



And the Jury…..



Only certainty

• Always a new development in IVF

• Thankyou
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