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Zinnige zorg volgens ZN 

de identificatie en het tegengaan van niet-effectieve en/of 

onnodige zorg, zodat de kwaliteit van de zorg voor de 

patiënt verbetert, de gezondheidswinst toeneemt en 

onnodige kosten worden vermeden 

www.zorginstituutnederland.nl/over-ons/werkwijzen-en-procedures/zinnige-zorg---doorlichting-van-het-basispakket 
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ICSI en IVF in Nederland 

IVF   2250 – 2650 

ICSI  2600 – 3000  



8470 vrouwen ICSI | 4993 vrouwen IVF 

 

HR kind 0.99 (95% CI 0.92–1.06) 

HR cum kind 0.96 (95% CI 0.85–1.10) 

To ICSI or not?  



Sperm DNA fragmentation tests  

Hyaluron acid or MACS  

Time-lapse imaging  

Preimplantation genetic screening  

Mitochondria DNA load 

measurement  

Assisted hatching  

Endometrial scratching 

Add-ons 





Study characteristics 

Sperm DNA 

damage test 

Nr of studies Number of cycles Cut-off value (range %) 

SCSA 23 2813 10-30 

SCD 8 2358 17-30 

TUNEL  18 2098 4-48 

COMET  7 798 52-82 

Simon et al., 2017 



 

 



IVF ICSI IVF/ICSI 





Study characteristics 

Sperm DNA 

damage test 

Nr of studies Number of cycles Cut-off value DFI (%)) 

SCSA 3 620 27-30 

TUNEL  2 158 10-35 

COMET  1 339 50 

Osman et al., 2015 



Osman et al., 2015 



Pregnancy loss 

• Miscarriage: Robinson 2011 

– Meta-analysis more miscarriage in high vs low SDF 

– Overall RR 2.16 (1.54, 3.03) 

– TUNEL assay RR 3.94 (2.45, 6.32) 



Association is not causation 

• Association 
• A relation was found between 2 variables 

• Is the relationship due to other factors? 

• Controlling for confounders helps 

• Causation 
• A change in the variable under study directly caused a change in 

the outcome 



Biological plausibility… 





• 22 studies  

• 13 studies involving 2162 cycles 

 

 

DNA damage to predict pregnancy 

Collins et al., 2008 





Results: HSROC curve 

SCSA SCD 



Results: HSROC curve 

TUNEL Comet 



Adjunct  Evidence 

Sperm DNA fragmentation tests  Limited - no clinical value 

Hyaluron acid for PICSI  

Time-lapse imaging  

Preimplantation genetic screening  

Mitochondria DNA load 

measurement  

Assisted hatching  

Endometrial scratching 

Add-ons 



(B) PICSI plate showing channels 

(arrows) into which sperm 

suspensions are introduced.  

K D Witt et al. BMJ Open 2016;6:e012609 

(A) Hydak slide showing twin chambers  

(C) Photomicrograph from time-
lapse recording showing a 
single PICSI hyaluronan dot.  

Hyaluronic acid selected sperm for PICSI  





Adjunct  Evidence 

Sperm DNA fragmentation tests  
Moderate - no value for clinical 

practise 

Hyaluron acid or MACS  Moderate - possible clinical value 

Time-lapse imaging  

Preimplantation genetic screening  

Mitochondria DNA load 

measurement  

Assisted hatching  

Endometrial scratching 

Add-ons 



Assisted hatching 



Study or Subgroup

Cohen 1992

Hellebaut 1996

Lanzendorf 1998

Hurst 1998

Germond 2004

Petersen 2005

Sagoskin 2007

Ge 2008

Balakier 2009

Razi 2013

Wan 2014

Shi 2016

Total (95% CI)

Total events

Heterogeneity: Tau² = 0.01; Chi² = 12.90, df = 11 (P = 0.30); I² = 15%

Test for overall effect: Z = 0.49 (P = 0.63)

Events

34

21

12

2

3

17

55

156

13

10

39

29

391

Total

69

60

41

13

84

75

121

487

45

90

96

82

1263

Events

26

20

15

3

8

13

37

144

16

8

29

42

361

Total

68

60

48

7

74

75

82

473

39

92

102

96

1216

Weight

10.6%

6.8%

4.4%

0.8%

1.1%

4.2%

15.0%

28.2%

5.0%

2.4%

10.3%

11.3%

100.0%

M-H, Random, 95% CI

1.29 [0.88, 1.89]

1.05 [0.64, 1.73]

0.94 [0.50, 1.77]

0.36 [0.08, 1.67]

0.33 [0.09, 1.20]

1.31 [0.68, 2.50]

1.01 [0.74, 1.37]

1.05 [0.87, 1.27]

0.70 [0.39, 1.27]

1.28 [0.53, 3.09]

1.43 [0.97, 2.11]

0.81 [0.56, 1.17]

1.04 [0.90, 1.19]

Year

1992

1996

1998

1998

2004

2005

2007

2008

2009

2013

2014

2016

Assisted hatching Control Risk Ratio Risk Ratio

M-H, Random, 95% CI

0.05 0.2 1 5 20

Favours control Favours hatching



Adjunct  Evidence 

Sperm DNA fragmentation tests  Moderate - no value for clinical practise 

Hyaluron acid or MACS  Moderate - possible clinical value 

Assisted hatching   
Low to moderate – probably no clinical 

value 

Mitochondria DNA load measurement  

Time-lapse imaging  

Endometrial scratching 

Add-ons 



CARE map (time-lapse) 

http://www.carefertility.com 



Time-lapse - live birth 



Add-on  Evidence 

Sperm DNA fragmentation tests  Moderate - no value for clinical practise 

Hyaluron acid or MACS  Moderate - possible clinical value 

Assisted hatching   
Low to moderate – probably no clinical 

value 

Mitochondria DNA load measurement  

Time-lapse imaging  Low - unclear 

Endometrial scratching 

Time-lapse – zinnige zorg 
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What is technology? 

• Something new? 

– There is something new every year at ESHRE 

– Developments go very rapidly 

• Something cool? 

– Many things strike us with awe 

– And they also strike our patients 

• Something better? 

– A true innovation has a true (proven!) positive impact on the care we 

provide to our patients everyday 

• Not necessarily cool or perhaps not even new…. 



 Grading the quality of evidence and the strength of recommendations 
– http://www.gradeworkinggroup.org/ 

What is proof? – Evidence-based – 



What is proof? – always RCTs? – 



Cumulative live birth rate / woman 

Time 

What are our 

chances of 

having a baby? 

Surrogate 

or 

secondary 

outcome 

measures 

Embryo transfer 

Embryo cryopreservation 

Implantation 

Miscarriage 

FRET-cycle(s) Fresh cycle 

 Griesinger, HR (2016) 

What is proof? – Outcomes – 



Implantation rate - Rate per transfer 

• Increased implantation rate 

• Decreased live birth rate 

Fertilization 

• Increased fertilization rate 

• Decreased live birth rate 

What is proof? – Outcomes – 



What is commercialization? – conflict of interest – 

• To have or represent a financial interest in the use of treatments, 

diagnostics, add-ons, drugs 

– Unavoidable in a capitalist economy 

– Companies  

– Commercial private clinics 

– Or combinations (professors at private clinics) 

• Not bad per se (drives innovation) 

– Should always be clearly presented 

– Conflict of interest slide, declaration 

– Should be taken into account when weighing the evidence 

 

 



What is commercialization? – goal – 

• To make a profit as fast and as large as possible 

 



Example: PGS in the beginning… 

 



Use of PGS 

 

ESHRE PGD Consortium Data Collections 
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Meta-analysis PGS 2011 

Mastenbroek, et al., HRU (2011) 



PGS 2.0 

Mastenbroek & Repping, HR (2014) 



PGS 2.0 

 

 

 

 

 

 

• All patients had a transfer 

• No data on FRET cycles 



Cumulative live birth rate per woman 

• Exclusion of studies that  

– do not report on outcome of FRET-cyles 

– only report on patients who received a transfer 

 

• What is the chance of a live birth  

     per woman per cycle started? 

– Exclusion of studies that report on PGS 

    with multiple OPUs for single ET 

What are our 

chances of 

having a baby? 



Cumulative live birth rate (one OPU per IVF) 

PB - fish 

PB - array cgh ngs 

cleavage - fish 

cleavage – array cgh ngs 

blastocyst - fish 

blastocyst - array cgh ngs 

Mastenbroek & Repping, preliminary Cochrane update 



Live birth rate per first transfer (one OPU per IVF) 

PB - fish 

PB - array cgh ngs 

cleavage - fish 

cleavage – array cgh ngs 

blastocyst - fish 

blastocyst - array cgh ngs 

Mastenbroek & Repping, preliminary Cochrane update 



Miscarriage rate (one OPU per IVF) 

PB - fish 

PB - array cgh ngs 

cleavage - fish 

cleavage – array cgh ngs 

blastocyst - fish 

blastocyst - array cgh ngs 

Mastenbroek & Repping, preliminary Cochrane update 



Secondary outcomes: implantation rate 

• Implantation rate is higher in PGS cycles 

– Scott  80%  vs 63% 

– Yang  69% vs 42% 

– Mastenbroeka 17% vs 15% 

– Staessen  17% vs 12% 

– Rubio   53% vs 28% 

– ESTEEMb  18% vs 11%   

a excluding transfers of unknown embryos 
b aggregate of fresh and frozen embryos 



Secondary outcomes: time to pregnancy 

• No effect on time to pregnancy (limited data!) 

Rubio, F&S (2017), ESTEEM data (ESHRE 2017) 



How should we inform patients? 

• No increase in chances of having a baby 

– PGS 1.0  will decrease LBR per started cycle 

– PGS 2.0  almost no data, no increase 
   

• Secondary outcomes 

– More no transfer, less transfers 

– Less embryos cryopreserved 

– Higher implantation rate per embryo 

– Perhaps fewer miscarriages  

– No effect on time to pregnancy 
 

• High costs, invasive procedure…… 

Should we go 

for PGS? 

What are our 

chances of 

having a baby? 



How do we inform patients? 

http://www.colocrm.com, http://www.illumina.com  

http://www.colocrm.com/
http://www.illumina.com/


How do we inform patients? 

• First: the baby! 

 

• Then the famous trustworthy professor 

 

• Then the (wrong) numbers 

 

• Who can resist? 

http://www.illumina.com  

http://www.illumina.com/
http://www.illumina.com/


How do we inform patients? 

http://www.igenomics.com 

http://www.colocrm.com/


How do we inform customers? 

• We try everything to make them buy our products 

 “No worries! You can trust us!” 



Commercialization…. 

• The benefits 

 

 

 

 

 

 
 

• PGS/CCS at CCRM in 2013 

– 3309 cycles * 0.85 (cycles with CCS) * $ 8975 = $ 25,246,675 

 

$ 8975 

http://www.colocrm.com, http://www.sart.org, PPT Repping ASRM/ESHRE 2015 



Who benefits from PGS? 

• The companies! 

– 1/1/2013: $50.63  

– 7/1/2017: $174.13 

– 344% 

 

www.marketwatch.com, Illumina Inc. 

http://www.marketwatch.com/


AUGMENTATION 

http://www.ovascience.com 



Recombinant FSH vs Urinary FSH 

van Wely, et al, Cochrane (2011) 



Recombinant FSH vs Urinary FSH 

van Wely, et al, Cochrane (2011) 



Recombinant FSH vs Urinary FSH 

van Wely, et al, Cochrane (2011) 



 

Innovation 

Implementation 

‘An idea’ 

The route of innovation 



 

Evaluation 

Innovation 

Implementation 

Guideline 

Validation 

Quality circle 

‘An idea’ 

The route of innovation 



 

Evaluation 

Innovation 

Implementation 

Guideline 

Validation 

Quality circle 

Biological  

plausibility 

The route of innovation 



 

Evaluation 

Innovation 

Implementation 

Guideline 

Validation 

Quality circle 

Basic science 
Biological  

plausibility 

The route of innovation 



Biological plausibility… 



Moral obligation 

Responsible innovation requires making potentially risky reproductive 

technologies the subject of research, ideally proceeding through the 

steps of preclinical investigations, clinical trials and (long-term) follow-

up studies. 

 

The liability in this is often left to the patient by means of ‘informed 

consent’. But it is simply too easy to just hide behind the demand of the 

patient. The problem here is that a patient could agree with being 

treated with a technique of unknown effectiveness, but the clinician still 

remains responsible for what he or she does. 

Dondorp and de Wert, HR (2011) 


