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•   Premature delivery 
    Incidence        - 6-10%  

                - ca. 70% of perinatal mortality 
         - 50% of cerebral palsy 

 

• Intrauterine Growth restriction  

  Incidence - ca. 10% 

 

• Congenital anomalies  

   Incidence - ca. 20% 

 
 

Etiologies of perinatal morbidity and mortality 

Pregnancy and childbirth have never been as safe as today 



Background philosophy: pregnancies are planned 

•   Pregnancy is a special time of life.  
 

•   Period of excitement and    expectation 
 

•   Uncertainties and desire to do the best for the 
baby 

 

•Termination of wanted pregnancies are to be avoided  

Can the supplementation of  
folates and/or multivitamins 
provide a real prevention ? 



 

A modern oral contraceptive  

 

is very reliable, 

has no negative effect on blood  

pressure, lipid or carbohydrate 

metabolism etc.   

...but OCs are taken in order  

 NOT to become pregnant! ?!? 

Introduction of a new concept: 

Using oral contraceptives  

to protect pregnancies 



Congenital anomalies- “Birth defects” 

• Definition: an abnormality of structure, function or body 

metabolism present at birth that results in physical or 

mental disability, or is fatal.  

 

• There are more than 4000 known types of birth defects. 

 

• Birth defects are the leading cause of death in the first 

year of life. 



Congenital anomalies are the leading cause of  

infant mortality 

Incidence 
Mortality rate  

(per 100,000 live births) 

Percent of all 

infant deaths 

Congenital 

anomalies  
3%1 134.62 20%2 

Premature delivery 13%2 

113.52 17%2 

Low birth weight  8%2 

Sudden infant death 

syndrome 
N/A 54.0 8% 

1Canfield et al. Birth Defects Res A Clin Mol Teratol 2006;76:747–56; 
2Mathews & MacDorman. Natl Vital Stat Rep 2008;57:1–32 



Single gene diseases 

Heart defects 

Other structural 

Defects, esp. NTD 

Aneuploidies, esp. tris 21 

Distribution of congenital anomalies at birth,  
ca. 2-5% of all newborns affected 



Nervous system disorders are a leading cause of mortality 

in infants with congenital anomalies 

13,4%

24,8%

4,4%
10,8%1,9%6,8%

9,9%
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Centers for Disease Control and Prevention’s National Center for Health Statistics, 2005 

Includes those 

infants who died as a 

result of neural tube 

defects (NTDs) 



The concept of the “sensitive periods” of 

organogenesis  



Teratology, 
 
example of the thalidomide 
catastrophy 





What are Neural Tube Defects (NTDs)? 

• Occur when the neural tube in 

newborns fails to close completely: 

• Failure of the neural tube to close 

over the lower spine causes spina 

bifida within the first 3 wks. of 

pregnancy 

 

• Failure to close in the region of 

the developing brain causes 

anencephaly or encephalocele 



              Development of the neural tube 











Rates of NTDs vary among regions 

 

Botto LD, et al. N Engl J Med, 1999; 341, 20:1509. 



Causes of NTDs 

• Environmental and genetic factors have a joint 

role in causation 

 

• Marked geographic and temporal 

variability 

• Ethnic background 

• Socioeconomic status 

• Nutrition 

 



Folates – Forms of Vitamin B 

• Dietary folates - forms of the water-soluble Vitamin B 

• Supplements 

Folic acid 

• synthetic, stable form of folate 

• form commonly used for food fortification and vitamin 

supplementation 

Metafolin®   

• naturally occurring form of folate 

• predominant form of folate in foods 

 

 







The risk of a neural tube defect decreases as maternal 

folate status increases 

RBC folate level, nmol/L Percent of women1 Risk increase2 

<340 3% 8-fold 

340–453 14% 4-fold 

453–680 48% 3-fold 

680–906 22% 2-fold 

>906 13% – 

1Thamm et al. Gesundheitswesen 1999;61:S207–12; 2Daly et al. JAMA 1995;274:1698–70  



Folate Intake Options 

• Natural Foods 

 

• Supplementation 

 

• Fortified Foods 

 

 



Folate Levels as a NTD risk factor  

Daly et al. 1995 

2 3 4 5 

Categories - RBC folate  

nmol/L (ng/mL) 

1: < 340 (< 150) 

2: 340 – 452 (150 – 199) 

3: 453 – 679 (200 – 299) 

4: 680 – 905 (300 – 400) 

5:   906 ( 400) 

1 

• The occurrence of NTD is directly linked to insufficient folate 

levels during preconception and early pregnancy. 

• NTD risk declines markedly with improved folate status 

 

 
 



Timing of folate intake is important!                                                                 

Neural tube closes before pregnancy diagnosis 

1st Trimester 3rd Trimester 2nd Trimester 
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First Missed 
Menses 

Neural Tube  
Closure by  

Day 26 

First Prenatal 
Visit 

Continuous folate intake should  

be started before conception 

3rd Trimester 
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K. Pietrzik et al., Bonn 



Benefits of Folic Acid  

Supplementation on Pregnancy 



Folate supplementation reduces the risk of neural  

tube defects 

Offspring 

Neural tube defects 

Expected 

number 

Observed 

number 

Vitamin supplement 

containing folic acid 800 μg 
2,471 6.9 0 

Trace element supplement 2,391 6.7 6 

1Czeizel. Int J Med Sci 2004;1:50–61   (Lancet 1994) 



Reduced NTD risk after intake of  

multivitamins with folic acid 

'81-S. Wales 

'80-Smithells 

'90-Cuba 

'91-UK-MRC 

'92-Hungary 

'88-Atlanta 

'89-W. Australia 

'89-CA/Illinois 

'89-Boston 

'93-New England 

Risk Ratio With 95% Confidence Intervals 

'95-California 

Randomized trials 
Non-randomized trials 
Observational studies 

'99-P.R. China 

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 

risk risk 

2.6 

(Studies, 1980-1999) 



Major Malformations Elevit

Pronatal

Placebo

Group

Neural-tube defect (SB) 0 6
Urinary tract defect 2 9

Cardiovascular malformation 10 20

Limb deficiencies 1 5

Hypertrophic pyloric stenosis 2 8

Orofacial clefts 4 5

Other 32 44

Total 51 97

Summary of Results of the Hungarian 
Clinical Trial 



Recommendations for  

periconceptional folate 

supplementation  



Folate supplementation recommendations: USA 

• The Centers for Disease Control and the US Preventive 

Services Task Force recommends that 

• All women of childbearing age in the United States who 

are capable of becoming pregnant should consume at 

least 0.4 mg of folic acid per day for the purpose of 

reducing their risk of having a pregnancy affected with 

spina bifida or other NTDs” 

• This recommendation should be followed before conception 

and during early pregnancy  

MMWR Recomm Rep 1992;41:1–7; U.S. Preventive Services Task Force. Ann Intern Med 

2009;150:626–31 



Significant NTD risk reduction in China 

• Evidence of the 0.4 mg folic acid dosing recommendation 

• Analysis of 247,831 Pregnancy Outcomes 

41% Risk Reduction                  85% Risk Reduction 

  NTDs per 1000 births 

Chinese Public Health Campaign 1993-1995 

New Engl J Med 1999. 
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Folate supplementation recommendations vary throughout 

Europe 

• Periconceptional folate supplementation recommendations 

vary across Europe1  

• 13 countries have government policies regarding folate 

supplementation 

• 7 countries have implemented government-led health 

education initiatives 

• The recommended daily dose of folic acid varies by 

country (0.4 mg of folic acid in the majority of countries) 

• The recommended window of intake varies by country 

1Busby et al. Reprod Toxicol 2005;20:393–402 





The potential for preventing neural tube defects remains 

unfulfilled in Europe 

1Busby et al. Reprod Toxicol 2005;20:393–402 



Food fortification  



The uptake of food fortification programs varies according to 

geographic region 

1MMWR Morb Mortal Wkly Rep 2008;57:8–10 



Adolescent women in the USA have low levels of folate 

despite food fortification  

1McDowell et al. NCHS Data Brief 2000;6:1–8 



The uptake of food fortification programs varies according to 

geographic region 

1MMWR Morb Mortal Wkly Rep 2008;57:8–10 



Shall we put the world on folate  

Osterhues, A., Holzgreve,W., Michels,K.B. 

University of Freiburg, Germany (AO, WH, KBM), and Obstetrics and 

Gynecology Epidemiology Center, Brigham and Women´s Hospital, 

Harvard Medical School, Boston, MA) 

 

 

Lancet 2009 

„A high risk intervention strategy could be considered  
targeting women at reproductive age … 
rather than putting entire nations on folate“ 



Oral Contraceptives plus Folates  

 - The Rationale 



Users of oral contraceptives are women of  

childbearing age 

• Users of oral contraceptives (OCs) represent those 

members of the population in whom adequate levels of 

folate are of the greatest benefit 

• Fortifying an OC with a folate is a targeted approach to 

folate supplementation 

• Food fortification reaches all members of society, 

including men, children and the elderly 



• Women who use OCs are seen and examined regularly by 

their physician 

• Physicians will gain a unique opportunity to counsel women 

about the benefits of folate supplementation when their 

focus switches from contraception to conception 

• Approximately one-half of women who intend to become 

pregnant stop using contraception without consulting a 

physician1 

• Physicians are only aware of their patients’ plans to 

become pregnant approximately 50% of the time1 

Physicians will gain a unique counseling opportunity 

1Data on file, Bayer Schering Pharma AG  



A significant number of pregnancies are unplanned 

• Approximately 1,000,000 women per year in the USA 

become pregnant while taking contraceptives1 

• Women using OCs are less likely to consume sufficient 

levels of folate 

• Their focus is on the prevention of pregnancy and not 

the prevention of possible birth defects 

• Unplanned pregnancy is one of the prevalent maternal 

features associated with low preconceptional folic acid 

use2,3 

1Ravin. AWHONN Lifelines 2004;8:12–3; Ray et al. BJOG 2004;111:399-408; 3Tam et al. J 

Obstet Gynaecol Can 2005;27:232–6 



Women became pregnant very quickly after stopping oral 

contraceptives  

• Rapid conception is possible after OC cessation 

• 21.1% of women become pregnant after 1 cycle 

• 45.7% of women become pregnant after 3 cycles 

• 79.4% of women become pregnant after 13 cycles 

• NTDs occur during the 28-day period following conception, 

often before a woman realizes she is pregnant 

1Cronin et al. Obstet Gynecol 2009; in press 



An oral contraceptive could be an ideal vehicle for folate 

supplementation in women of childbearing age 

• Women would receive folate on a regular basis 

• Many women find it difficult to remember to take a 

multivitamin on a regular basis 

 

• Only 33% of fertile-aged women take folic acid 

supplements on a daily basis1 

 

• Compliance to OCs is generally high”  
 

• OC PLUS SHOULD HOPEFULLY 

AVAILABLE SOON 
1MMWR Morb Mortal Wkly Rep 2005;54:955–8 



The „Plus“ concept follows the old 

English motto  

An ounce of prevention is better 
than a pound of cure 
 

(A microgram of prevention is 
better than a kilogram of cure)  



Thank you for your kind 

attention 


