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Obesity Pandemic 
“Globesity” 

n  Obesity is a worldwide epidemic 
 

n  In 2013, 2.3 billion adults were overweight or obese1 

 
n  In Europe, over half of women of reproductive age are 

either overweight  or obese 2, 3 
 

                

1	
  Ng	
  et	
  al,	
  2014;	
  2	
  Balen	
  and	
  Anderson	
  2007;	
  	
  3	
  Koning	
  et	
  al.	
  2010	
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n  In 1990, no states had prevalence of obesity >14% 
 
n  In 2010, no states had prevalence of obesity <20% 
 
n  In 2013, 71% were either overweight or obese 
 



Obesity in Europe (WHO, 2014) 

n  Obesity rates quadrupled in the last 25 years 
 

n  23% are obese 
 

n  In 2013, 68% were either overweight or obese 
 

n  In the UK, obesity causes 3000 deaths & costs NHS 
£7.4b / year 



Obesity in Europe (WHO, 2014) 

OECD, 2012 



Does Obesity Impair Fertility? 

n  Obese women have a 34% lower fecundability  

n  Obese women have a 3-fold increased risk of 
infertility 
 

n  Obesity detrimental to IVF outcome 
- own data 
- literature review 

 
(Gesink Law et al, 2007) 



Obesity and IVF outcome 
2002-2014 

n  Started collecting BMI 
data in 2002 
 

n  Have >10,500 IVF cycles 
with verified BMI data  
 

n  44% of cycles were 
performed for overweight 
or obese patients 3
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IVF outcome 
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Literature Evidence 

n  Two systematic reviews in 2007-2008 found insufficient 
evidence that raised BMI affects IVF outcome 1,2 

n  Since their publication, numerous relevant studies had been 
published 

1	
  Maheshwari	
  et	
  al.	
  2007	
  	
  
	
  
2	
  Metwally	
  et	
  al.	
  2008	
  



Objective 

n  Perform an up-to-date systematic review  
 

n  Evaluate the impact of BMI on IVF 
outcome 

-  live birth rate (LBR)  
-  miscarriage rate (MR) 

 



Literature Search 
n  Literature Searches on MEDLINE, EMBASE and the 

Institute for Scientific Information conference 
proceedings from 1966-2010 
 

n  Study group:  
          - BMI < 25 versus BMI ≥ 25 (overweight + obese) 

 
n  Subgroup analysis: 
          - BMI < 25 versus overweight (BMI ≥ 25–29.9) 
          - BMI < 25 versus obese (BMI ≥30) 



Results 
n  33 studies  
       - 25 studies: BMI <25 vs BMI ≥ 25 
       - 16 studies: BMI <25 vs BMI 25-29.9 
       - 15 studies: BMI <25 vs BMI ≥ 30 
  
n  47967 treatment cycles 
       - BMI < 25 n = 32496 
       - BMI ≥ 25 n = 15471 
 



LBR: BMI < 25 vs ≥ 25 



LBR: overweight and obese 
BMI <25 versus BMI 25-29.9  

BMI <25 versus BMI ≥30 



Miscarriage: BMI < 25 vs ≥ 25 



Miscarriage: overweight and obese 
BMI	
  <25	
  versus	
  BMI	
  25-­‐29.9	
  	
  

BMI	
  <25	
  versus	
  BMI	
  ≥30	
  



-  More homogeneous study model 
 

-  Better selection of embryos, higher implantation 
potential 1 
 

-  Potentially reduced miscarriage rate 2 

1 Papanikolaou et al. 2008 2 Papanikolaou et al. 2006 



Material & Methods 

n  All pregnancies after SBT in 2006-2010 
n   Two groups according to WHO classification: 

-  BMI 18.5-24.9 
-  BMI  ≥25  

n  Fresh (f)  +  Cryo-thawed (c) cycles 
n  Excluded: 

-  oocyte  donation 
-  PGD cycles 
-  BMI < 18.5 
-  > 40 years old 



Results  
n   Fresh (f) IVF/ICSI cycles 

-  502 had SBT and 267 (53%) conceived  
 
Cryo-thawed (c) cycles: 
-  186 had SBT and 64 (34%) conceived 
 

n  Total of 323 women conceived after SBT 
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Fresh IVF cycle characteristics  
BMI <25 BMI≥25 P value 

Duration of 
stimulation (days) 10.4 ±1.7 11.3 ±2.3 <0.0003 

Daily dose of 
stimulation (FSH) 191±70 186±69 NS 

N° oocytes 16.3±6.6 16.2±7.0 NS 
Fertilisation rate 66% 66% NS 
2PN 10.3±4.7 10.4±3.9 NS 
N° 8 cell embryos 
day 3 4.1±2.5 3.9±2.5 NS 

N°blastocysts 6.4±3.3 6.7±3.0 NS 
Blastocysts high 
quality 68% 62.2% NS 

freezing 88% 87% NS 
N°frozen 4±2.3 4±2.7 NS 



Characteristics of frozen cycles 
BMI<25 BMI≥25 P value 

Number  32 28 

Age at cryopreservation 32.7±4.4 32.9±3.65 NS 

Previous miscarriage 28% 21.4% NS 

Dose of FSH 229.3±73.4 217.4±90.2 NS 

N° of oocytes 16.6±7.2 17.7±9.7 NS 

2PN 9.4±4.2 10.8±5.9 NS 

N°frozen 2.8±2.1 2.96±2.5 NS 

Primary cause of infertility: 

-unexplained 18.8% 7.1% NS 

- tubal 9.4% 17.9% NS 

- male 34.4% 42.9% NS 

-anovulation 9.4% 10.7% NS 

-other/mixt 28.1% 21.4% NS 



Miscarriage rates for fresh cycles 

n   BMI 18.5-24.9  Miscarriage rate 20% (31/152) 
n   BMI  ≥25            Miscarriage rate 34% (38/11 

    
    OR: 2.03 (95% CI: 1.16-3.54) P=0.017 
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Results for Frozen cycles 

n  BMI 18.5-24.9:  miscarriage rate 22% (7/32) 
n  BMI  ≥25 :   miscarriage rate 39% (11/28) 

OR: 2.31 (95% CI: 0.7-7.2) p=0.14 
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Overall miscarriage rates (f+c) cycles 

n  BMI 18.5-24.9:  miscarriage rate 21% (38/184)  
n  BMI  ≥25:   miscarriage rate 35% (49/139) 

OR:2.09 (CI: 1.27-3.44, p=0.005) 



Adjusted risk of miscarriage 

BMI≥25 
OR: 2.18 (95% CI 1.16-4.10, P<0.001)  

-­‐ 	
  female	
  age	
  
-­‐ 	
  duraCon	
  and	
  cause	
  of	
  inferClity	
  (PCOS)	
  
-­‐ 	
  smoking	
  status	
  
-­‐ 	
  previous	
  miscarriage	
  
-­‐ 	
  ovarian	
  reserve	
  	
  
-­‐ 	
  blastocyst	
  grade	
  



Obesity and Poor IVF Outcome 

Brewer & Balen, 2010 



Link Between Obesity and Poor 
IVF Outcome 

n  Poor oocyte development 
 

n  Poor embryo development 
 

n  Deficient endometrial receptivity 



Obesity and Poor Oocyte Quality 



Obesity and Poor Oocyte Quality 

ROS  

TNFα 

Oocyte Aneuploidy Rate 

Mitochondrial Disruption 

Follicular fluid analysis 



Obesity and Endometrial Receptivity 

n  Increased pro-
inflammatory markers 
 

n  Increased Leptin level 
impairs trophoblastic 
invasion 
 

n  Increased likelihood of 
luteal-phase defect 

Piltonen et al, 2013 



ART and Male Obesity 



Obesity Reduces Sperm Count 

Stewart et al, 2009 



Male Obesity and ART Outcome 
   Between 2010-2015, six studies (n = 4497) 

reported lower CPR with increased male BMI 

(Keltz 2010; Colaci 2012; Ramasamy 2013; Petersen 2013; Merhi 2013; Umul 2015) 



Male Obesity and ART Outcome 

Poorer ART outcome was most significant in 
IVF, but not ICSI, cycles 

(Keltz 2010) 

(synergistic effect) 



Poor ART outcome with male obesity 

Reduced count 

Reduced motility 

Reduced 
morphology 

Increased DNA  
fragmentation 

Increased ROS 



Male BMI and ICSI Outcome 
n  Prospective study of 800 couples having 

1st or second ICSI cycles - BMI calculated 
in clinic using a standardised method 
 

n  Single blastocyst transfer 
 

n  Adjusted for female BMI and all important 
confounding variables 
 

n  Live birth rate is primary outcome 



Does weight loss improve ART outcome? 
Sim KA, Partridge SR, Sainsbury A  

Weight loss in overweight and/or obese women via: 
- Low-energy diet and lifestyle changes 

- Non-surgical medical interventions, including Metformin 
- Bariatric surgery 

1 - significantly increased pregnancy and/or live birth rates  
2 - increased number of embryos available for transfer 

3 - reduced number of cycles required to achieve pregnancy  
4 - decreased miscarriage rate 

Obes Rev 2014; 15: 839-50  



Conclusion 
•  The	
  obesity	
  epidemic	
  presents	
  a	
  challenge	
  to	
  ferNlity	
  

specialists	
  

•  Obesity	
  increases	
  miscarriage	
  and	
  reduces	
  live	
  birth	
  
rates	
  aOer	
  ART	
  

•  Weight	
  loss	
  should	
  be	
  encouraged	
  for	
  obese	
  and	
  
overweight	
  women	
  and	
  men	
  

•  This	
  informaNon	
  should	
  be	
  provided	
  to	
  all	
  couples	
  
before	
  starNng	
  IVF	
  



THANK YOU 


