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The Public Health Grand Rounds is a monthly series created to further strengthen CDC's common
scientific culture and foster discussion and debate on major public health issues. Each session of the
Public Health Grand Rounds will focus on key issues and challenges related to a specific health topic,
including cutting-edge scientific evidence and potential impact of different interventions. The sessions
will also highlight how CDC is already addressing these challenges and discuss the
recommendations for future research and practice.
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Grand Rounds

The Public Health Grand Rounds is a monthly series created to further strengthen CDC's
common scientific culture and foster discussion and debate on major public health issues. Each
session of the Public Health Grand Rounds will focus on key issues and challenges related to a
specific health topic, including cutting-edge scientific evidence and potential impact of different
interventions. The sessions will also highlight how CDC is already addressing these challenges
and discuss the recommendations for future research and practice.

Available on IPTV : http://intra-apps.cdc.qov/itso/iptv/iptvschedule.asp

IPTV link also available on Grand Rounds intranet site:
http://intranet.cdc.qov/od/odweb/about/directorGrandRounds.htm

For those outside of CDC, a broadband link is available at:
http://lwww.cdc.gov/about/qgrand-rounds (Grand Rounds internet site)
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Continuing Education Credits

As of January 2010
Credit Hours are available for:

Physicians (CME)
Non-Physicians (CME)
Nurses (CNE)

Certified Health

Education Specialists (CECH)
Pharmacist (CPE)

Other Professionals (CEU)
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ALL Continuing Education credits/contact hours for PHGR are issued online
through the CDC/ATSDR Training & Continuing Education Online system,
http://www2a.cdc.gov/ITCEOnline.
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Stay Tuned

THURSDAYS

Mar 18 Radiological and Nuclear Preparedness

Apr 15 Preventing Health Effects from Nanotechnology
May 20 Chlamydia Prevention and Control

June 17 Obesity

The Public Health Grand Rounds email address:
grandrounds@cdc.gov
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Interventions
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Changing the Context

to make individuals’ default
Largest — \ decisions healthy
Impact

' Socioeconomic Factors

Eat healthy, be
physically active

Rx for high blood
pressure, high
cholesterol, diabetes

Immunizations, brief
intervention, cessation
treatment, colonoscopy

Fluoridation, Og trans fat,
folic acid fortification,
iodization, smoke-free
laws, tobacco tax

Poverty, education,
housing, inequality



The Prevention of Neural Tube Defects
and Folic Acid Fortification

National Center on Birth Defects and Developmental Disabilities
NCBDDD
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Presentation Notes
 
 Good Morning.  I am Joe Mulinare, Prevention Research Team leader in the  National Center on Birth Defects and Developmental Disabilities.


J Joe Mulinare, MD, MSPH

» Prevention of Neural Tube Defects — the Scope of the Problem

J William Dietz, MD, PhD

» Global Strategies and Efforts to Reduce the Burden of Neural
Tube Defects Worldwide

1 Richard B. Johnston, Jr., MD

» Can Intake of Folic Acid Cause Harm? What Does the Evidence
Show?
2 Jessica Leighton, PhD, MPH

» Folic Acid Fortification. Next Steps: Fortification of Corn Masa
Flour?
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Presentation Notes
 Today, I will start with an overview of neural tube defects and FA.
 Dr. Bill Dietz will provide a perspective on global strategies to reduce the burden of NTDs worldwide.
 Dr. Dick Johnston will discuss issues surrounding the potential adverse effects of FA
 Dr. Jessica Leighton will focus on the regulatory aspects of fortification of corn masa flour.




PREVENTION OF NEURAL TUBE DEFECTS -
THE SCOPE OF THE PROBLEM

Joe Mulinare MD, MSPH

Prevention Research Team Lead
National Center on Birth Defects and Developmental Disabilities
NCBDDD




PREVENTION OF NEURAL TUBE DEFECTS -

THE SCOPE OF THE PROBLEM

] Neural tube defects (NTDs)

] Evidence-base for folic acid use and prevention of NTDs
] Strategies to achieve effective folic acid levels

] Impact of folic acid use to reduce the prevalence of NTDs

1 Existing challenges
» Targeting higher risk populations
» Achieving global efforts of fortification
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 Here is the outline of my presentation. 
 I will start with the describing neural tube defects which I will refer to as NTDs in most of the presentation, then
 Talk about the evidence base on the efficacy of FA, 
 The strategies to achieve effective FA levels
 The impact of FA use to reduce the prevalence of NTDs in the US.
 .. and will close by focusing on the challenges .



] Neural tube defects (NTDs)

J Evidence-base for folic acid use and prevention of NTDs
] Strategies to achieve effective folic acid levels

d Impact of folic acid use to reduce the prevalence of NTDs

] Existing challenges
» Targeting higher risk populations
» Achieving global efforts of fortification



Presenter
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 CLICK: Let me start by describing NTDs.



Anencephaly and Spina bifida
Embryo Development 22 - 28 Days of Gestation

Anencephaly

Greenwood Genetic Center
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 Anencephaly and spina bifida are the most common types of NTDs. They occur if the developing embryo’s neural tube fails to close by the 28th day of pregnancy. 
 Anencephaly occurs when the neural tube that forms the brain does not close; the baby will lack parts of the brain, skull, and scalp and will die shortly after birth.
 In most cases of spina bifida there is an opening in both the backbone and the-skin-around-it so the spinal cord sticks out through the baby’s back.  The damage to the spinal cord might vary -- 
 In mild cases, loss of some sensation or movement can occur
 In severe cases there is loss of mobility and varying degrees of loss of bowel and bladder control .
 Spina bifida occurs about two times more often than anencephaly. 




http://www.med.unc.edu/embryo_images�

Neural Tube Defect Facts

1 NTDs develop in 15t month after conception

1 >50% of all pregnancies in the United States are
unplanned

] Research studies on folic acid have shown that
50% to 70% of NTDs are preventable

_1To prevent NTDs, it is recommended that all women
capable of becoming pregnant consume at least 400 ug
folic acid daily
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 NTDs develop in 1st month after conception, before most women know that they are pregnant.
 Research studies on folic acid have shown that  50% to 70% of NTDs are preventable with the use of FA.
 Because more than 50% of women do not plan their pregnancy, consuming FA on a daily basis is critical for the prevention of these serious birth defects.
 To prevent NTDs, it is recommended that women capable of becoming pregnant need to consume at least 400 µg of FA daily starting prior to conception and through the 1st  trimester.





Impact of Folic Acid Fortification

25 States, National Birth Defects Prevention Network

] Before folic acid fortification of cereal grain products,
there were about 4,000 pregnancies with NTDs/year

) Since fortification began in January 1998, that number
has decreased to about 3,000 affected pregnancies

] Since fortification
began, NTDs have
been prevented in

more than 12,000
babies

States with NTD
surveillance programs


Presenter
Presentation Notes
 Since 1995, the National Birth Defects Prevention Network has been conducting surveillance on NTDs in 25 surveillance systems. 
 The results showed that in the US before fortification of cereal grain products, about 4,000 pregnancies occurred each year with NTDs. 
 After fortification began in January 1998, that number decreased to about 3,000 affected pregnancies a year. 
 Since fortification began 12 years ago, more than 12,000 babies have been born without NTDs. [Many of these babies would have died and others would be living with life-long disabilities.] 



Neural Tube Defect Surveillance Worldwide

2006

India

China
Bangledesh
Nigeria
Pakistan
Brazil
Ethiopia
Mexico HENTDs

DR Congo
Turkey

All other Countries

0 20,000 40,000 60,000 80,000 100,000 120,000 140,000

March of Dimes: Global Report on Birth Defects. White Plains, NY, 2006
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. 
 Worldwide there are an estimated 300,000 to 350,000 NTDs.  
 The challenge and the opportunity for global elimination of FA preventable NTDs is great. 


 Neural tube defects (NTDs)
] Evidence-base for folic acid use and prevention of NTDs
] Strategies to achieve effective folic acid levels

 Impact of folic acid use to reduce the prevalence of
NTDs

] Existing challenges
» Targeting higher risk populations
» Achieving global efforts of fortification
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 What is scientific evidence for the efficacy of prevention of NTDs?



What Is Folate or Folic Acid?

1 Folate is generic term for 2 different forms of vitamin B9

» Naturally occurring food folate - polyglutamate form

= Legumes, beef liver, green leafy vegetables, some fruits, whole
grains

» Synthetic folic acid - monoglutamate form
= Enriched cereal grain products - breads, pasta, rice, etc.
= Ready-to-eat cereals
= Supplements

] Folic acid is about 2x more bioavailable than food folate
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 Folate is a generic term for 2 different forms of vitamin B9. 
 One form – folate - we find in foods like beef liver, green leafy vegetables, some fruits, beans and whole grains. 
 The other form – folic acid - is the synthetic form we find in supplements, ready to eat breakfast cereals, and fortified foods.
 Synthetic FA is about 2 times more bioavailable microgram for microgram. So for purposes of bioavailability into our body’s cells 400 µg of FA can be equated to about 800 µg of food folate. 
 Let’s now look at the research that resulted in the worldwide recognition that consumption of FA  prevents NTDs.



Scientific Evidence for Prevention of NTDs

NTD Studies, 1980-1999

Percentage NTD
Reduction

1980 — England 86%

1981 — S. Wales 59%
1988 — Atlanta 60%

1989 — W. Australia 70%
1989 — California / lllinois 7%
1989 — Boston 65%

1990 — Cuba 100%

1991 — UK and Other Countries 71%

1992 — Hungary 100%
1993 — New England 60%
1995 — Ireland 80%

1999 — China 79%
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Presentation Notes
 Evidence for the reduction in risk of NTDs with FA has been demonstrated in more than 20 years of research studies that include observational, non-randomized intervention, and double blind randomized controlled trials, that show statistically significant reductions in risk for NTDs ranging from 59% to 100%.


Periconceptional Folic Acid Community Trial

to Prevent NTDs, China, 1993 — 1996

Intervention = 400 ug Daily Folic Acid Supplement Alone

NTDs 3 - No folic acid
per = Folic acid
10,000_ 5
pregnancies

North South
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 A population-based community intervention trial published in 1999 from China helped to validate that daily use of 400 µg FA alone would prevent NTDs. In addition, it also showed that in the 2 regions studied, the North had extremely high prevalence of NTDs, 48 /10,000 births – these rates reflect those observed in some developing countries today.
 In contrast, in the South the prevalence was more like rates found in developed countries - in US, Canada, many European countries. 
 Even though the initial prevalence of NTDs were very different in the 2 regions, 400 µg of FA showed a very similar effect on the final prevalence -- between 6 and 7/10,000 as indicated by the red line.  


 Neural tube defects (NTDs)

1 Evidence-base for folic acid use and prevention of NTDs
] Strategies to achieve effective folic acid levels

 Impact of folic acid use to reduce the prevalence of NTDs

] Existing challenges
» Targeting higher risk populations
» Achieving global efforts of fortification
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 Next: strategies to achieve effective folate levels in women of child bearing age.


Approaches to Increase Folate/Folic Acid Intake

Diet...natural foods,
vegetables, fruits, beans,
yeast, liver

Pills... folic acid-containing

dietary supplements

Fortification ... folic
acid added to foods -
flour, rice, pasta,
breakfast cereals

CDC. MMWR Recomm Rep 1992 Sep 11;41(RR-14):1-7
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Presentation Notes
There are  3 approaches to increasing intake of folate/FA: 
Improve dietary habits to consume more foods rich in folate
Efforts to increase the consumption of food folates in the population have had little or no success as that requires not only behavior change, but also improved accessibility affordability, and sustainability. 
Take daily FA supplements
Only 30-40% of child bearing age women report taking FA containing supplements daily, even when education efforts were made to promote the increased use of supplements.
Because approx 50% of pregnancies are unplanned and only about 10% of women know that FA needs to be consumed prior to conception, supplements alone have not been an effective approach.
Fortify foods with FA. 
Adding folic acid to enriched foods has ensured that most women of childbearing age consume additional FA without requiring the  behavior changes that are necessary to increase intake of folate-rich foods or FA supplements. 




Are You Hungry?

Daily Intake Equivalent of 400 ug of Folic Acid

4 slices of fried beef liver
44> medium ripe tomatoes
14°/> cups of raw broccoli
172 cups of orange juice

5% cups of black beans
200 medium red apples

D000 DDo
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 So, could a person possibly get enough folate in their diet?
 One might try feasting on 4 slices of beef liver or  44.5 medium ripe tomatoes or 14.5 cups of raw broccoli or 17.5 cups of orange juice.

Hardly an easy daily objective for most people



Folic Acid and Dietary Folate Consumption Study
Mean Red Cell Folate Results, Ireland 1996

Intervention Apbroach Mean Red Blood Cell Folate
PP Percent Change

Controls + 5%
Dietary Advice +16%
Dietary Food Folates

(1)
400 pg Folate M
Supplements o
400 pg Folic Acid +40%
Fortified Foods +529

400 ug Folic Acid

Cuskelly et al., Lancet; 1996.
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 In 1996, Irish researchers carried out a feeding study to assess the effectiveness of the 3 food sources and found that comprehensive dietary advice or delivery of enough folate rich foods  increased the red cell folate level very little – 16 or 11%.
 Consumption of supplements and foods fortified with FA resulted in substantial increases in the blood folate concentrations – 40 and 52%.
 These results demonstrated that for the body to absorb sufficient amounts of folic acid supplements, fortified foods or both are necessary.



Science-based Policy-making: USPHS, IOM, and FDA

Folic Acid and Neural Tube Prevention

11992 - US Public Health Service recommendation:
improve dietary habits, take a daily folic acid
supplement, consume folic acid-fortified foods

11996 - FDA regulation: all enriched cereal grain flour and
products must be fortified with folic acid (140 ug/100g)

1 1998 - Institute of Medicine recommendation: 400 ug

folic acid from fortified foods, supplements, or both in
addition to consuming food folate from a varied diet



Presenter
Presentation Notes
 While the 1992 Public Health Service recommendation laid out the options for accessing folate,
 it is the 1996 FDA regulation that has made folic acid available to the widest population and  
 this was recognized in 1998, by the Institute of Medicine,  [National Academy of Sciences] which stated that women capable of becoming pregnant should take 400 µg FA daily from fortified foods, supplements or both, in addition to consuming food folate from a varied diet.



 Neural tube defects (NTDs)

1 Evidence-base for folic acid use and prevention of NTDs
1 Strategies to achieve effective folic acid levels

I Impact of folic acid use to reduce the prevalence of NTDs

] Existing challenges
» Targeting higher risk populations
» Achieving global efforts of fortification
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So what has been the impact of FA use?


Serum Folate Concentrations (= 20 ng/mL)

Before and After Fortification
Kaiser Permanente Southern California, 1994-2001

80% - Before

70% -

60% -

Percent 50% -
serum folate 409, -

> 20 ng/mL 30% -
20% LS WH “W"'

10% -

Lawrence JM, Petitti DB, Watkins M, Umekubo MA. Lancet 1999;354:915-6.
Lawrence JM, Chiu V, Petitti DB. NEJM 2000; 343: 970.

Data for 2000 and 2001 added since publication Data for 2001 is Jan-Sep, 2001. (12/4/01)



Presenter
Presentation Notes
 These data show the percent of people with serum folates greater than 20ng/mL before fortification.  
 Serum values could not be assessed above 20 ng/ml because this was the maximal value of the method used in the Kaiser laboratory. 
 From 1994 thru 1996 (before fortification) approximately 25% percent of serum folate concentrations were found to be greater than 20ng/mL.


Serum Folate Concentrations (> 20 ng/mL)

Before and After Fortification
Kaiser Permanente Southern California, 1994-2001

80% 7 Before Optional
70% - : :
60% -
Percent 50% -
serum folate
> 20 ng/mL
10% -
0 | | | | | | |
94 95 96 97 98 99 00 01

Lawrence JM, Petitti DB, Watkins M, Umekubo MA. Lancet 1999;354:915-6.
Lawrence JM, Chiu V, Petitti DB. NEJM 2000; 343: 970.

Data for 2000 and 2001 added since publication Data for 2001 is Jan-Sep, 2001. (12/4/01)



Presenter
Presentation Notes
 During 1996 and 1997, manufacturers had the option to add folic acid to enriched foods. 
 FDA provided manufacturers a 2 yr transition period until the fortification regulation took final effect.
 The slight percentage increase seen in the graph in 1997 might be due to manufacturers that were able to start fortifying enriched foods and packaging them earlier than Jan 1998.


Serum Folate Concentrations (> 20 ng/mL)

Before and After Fortification
Kaiser Permanente Southern California, 1994-2001

80% - Before Optional Mandatory
70% - 5 5
Percent 50% - :

serum folate 409, -
> 20 ng/mL 30% -
20% -

10% -

Lawrence JM, Petitti DB, Watkins M, Umekubo MA. Lancet 1999;354:915-6.
Lawrence JM, Chiu V, Petitti DB. NEJM 2000; 343: 970.

Data for 2000 and 2001 added since publication Data for 2001 is Jan-Sep, 2001. (12/4/01)
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 Finally, after 1998, with mandatory fortification fully implemented, almost 60% of serum folate samples measured greater than 20 ng/mL. 
 These data demonstrate the effectiveness of fortified foods in raising folate concentrations in a US population.
Now let’s look the trends in NTD rates during this time period.



NTD Prevalence by Fortification Status

25 States, National Birth Defects Prevention Network
1995-2006

12

10

Prevalence8
per
10,000

births 4

==All NTD

2

0

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Year

Pre - fortification Optional fortification Mandatory fortification
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 The 25 surveillance programs cover about 2 million births of the 4 million occurring annually in the U.S.
 Here are the data that show the effectiveness of FA fortification. 
 CLICK: NTD prevalence showed a significant 26% decline from before fortification to immediately after fortification.
 CLICK: And since 2001, NTD prevalence has declined by about an additional 10% .  
 [Data  presented later from other countries fortifying cereal grain products with folic acid will also show declines in the prevalence,] 


Economic Evaluation of Folic Acid Fortification

in the United States

- Through 2006, 37% reduction in NTDs
] Program costs

» Fortification of flour: $3 million/year

» Direct cost averted: $145 million/year

» For every $1 invested there are >$45 in medical costs averted/year
) Lifetime medical costs per child with spina bifida are $461,000

Grosse et al. AJPH 2005
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 Economic assessments have shown significant cost savings, not only in the US but also in other countries around the world. 
 The cost of fortification is approximately $3 million per year.
 Total medical direct costs, in 2002, were conservatively estimated at $145 million per year.
 So for every $1 invested a > $45 in medical costs averted was observed.
 Today, we calculate that the discounted lifetime medical costs for a baby born with spina bifida is closer to $461,000 (2009 dollars).



PREVENTION OF NEURAL TUBE DEFECTS -

THE SCOPE OF THE PROBLEM

I Iy WA Wy

Existing challenges
» Targeting higher risk populations
» Achieving global efforts of fortification



Presenter
Presentation Notes
 Next turning to the existing challenges  - targeting high risk populations and global fortification efforts.


Neural Tube Defects

Other Risk Factors: 5%-10%

1 Previous NTD-affected pregnancy

] Genetic variants

1 Maternal diabetes

] Obesity

] Hyperthermia, fever

1 Antiepileptic medications

1 Lower socioeconomic status

] Race/ethnicity: Hispanic > white > black
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 These are the other risk factors that are associated with NTD.
 I am only going to spend time talking about CLICK: race/ethnicity as that includes  very important high risk group- hispanics - who have the highest risk for NTDs in the US. 



NTD Prevalence by Race, 25 States

National Birth Defects Prevention Network

12

10

8

Prevalence

per 6
10,000

births 4

2

0

1995 - 2006

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Year

Pre - fortification Optional fortification

Mandatory fortification

e$mHispanic
=de=\/\hite

Li=Black
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 The 37% overall decline in NTD-affected pregnancies after fortification has been observed in the 3 major race/ethnic groups in the US. 
 Hispanics began with the highest prevalence of NTDs, and the trend has continued in the more recent years. 
 Because of this observation, we have focused our efforts on better understanding and reducing the higher prevalence among Hispanics. 
In addition to targeted educational campaigns, another approach we have explored is to fortify foods that are unique to Hispanic culture (in the US this means mostly Mexican-Americans). These foods include tortillas or other products made from corn masa flour. Very little of this type of flour is currently fortified with micronutrients. 








Corn Masa Flour Fortification

2006 Annual Meeting National Council La Raza

1 Support for concept of fortified
corn masa flour

) Partners
» National Council of La Raza
» Wal-Mart Stores
» Spina Bifida Association
» Local and state partners

) Gruma, largest producer of corn masa flour in the United
States expressed interest in fortification



Presenter
Presentation Notes
 In July 2006, the possibility of fortifying corn masa flour was discussed at the annual meeting of the National Council of La Raza.
 At that time, Gruma, the leading manufacturer of corn flour products in the US, had announced the initiation of research and product testing with the goal of fortifying its corn flour products with FA. 
 The National Council of La Raza with several partners, and Gruma, proposed to examine making available FA-fortified corn masa flour as a strategy for preventing additional NTDs among Hispanics.
 CDC provided technical assistance to assess sources of FA among Hispanics including supplements and corn masa flour and to model the use of corn masa flour as the vehicle to add FA to their diet.



Folic Acid Intake from Supplements

and Corn Masa Flour
Women 15-44 yrs, NHANES 2001-2004

Supplements Corn Masa Flour
White Non-Hispanic 37% 23%
Black Non-Hispanic 15% 27%

Mexican-American 21% 60%

Hamner H, AJCN 2009, Table 1
NH, non-Hispanic
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Presentation Notes
 From this work we learned that 21% of Mexican-American women consumed FA supplements, in contrast to the 37% of white non-Hispanic women.
 While 60% of Mexican-American women consumed corn masa flour compared to the 23% and 27% of non-Hispanic women.




Total Usual Daily Folic Acid Intakes Without (Actual) and
With (Modeled) Folic Acid Fortification of Corn Masa Flour

Women 15- 44 yrs, by Race/Ethnicity

4.9/10,000 4.1/10,000 6.9/10,000

300 B Y

420%

Dail
folicyacid ui_ﬂuctual usual
intake (ug) intake

H Modeled usual
intake

Mexican
American

Hamner H, AJCN 2009, Table 2
NH, non-Hispanic
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 CDC modeled whether adding FA to corn masa flour could increase FA intake for Hispanic women without substantially increasing folic acid intake among other groups.
 The results showed that with the fortification of corn masa flour for Mexican Americans, the actual intake of FA would increase by 20%, while at the same time the increase for other groups would be 4%-5%. 
 That addition of FA, would add an estimated 7% more Mexican American women to those already consuming 400 µg of FA. 
 So by adding FA to corn masa flour, we estimate that the number of babies born each year without NTDs could be increased by approximately 50% from 65 to about 100. 



Worldwide Wheat Flour Fortification Programs

. Mandatory programs
. Voluntary programs

Planning programs

No program activity

Flour Fortification Initiative website, July 2009
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 Now to the other existing challenge, which is global mandatory fortification
 58 countries have laws that mandate the use of FA or Iron in wheat flour. 
 51 of those countries require FA to be added to wheat flour or products made with wheat flour.
 However, laws are often not sufficient, and, there is wide variation in implementation, and in enforcement of these laws.
 In addition, all segments of populations may not have access to fortified grain products.
 CLICK Dr. Dietz will provide some more detail in his presentation and for now I will share with you the NTD prevalence data from the U.S. and 4 additional countries


Global NTD Rate Changes
Before and After Folic Acid Fortification

NTDs
per 10,000
live births

USA Canada
1 -
998 1998 Costa Rica Chile

1998 2000 South Africa
2003

Before fortification [l After fortification
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 Here are the US data I showed earlier
 CLICK: The 4 additional countries – Canada, Costa Rica, Chile and South Africa show marked declines in the prevalence of NTDs ranging from 31%-46% 
 The year in which fortification took place varies from country to country as does the number of years after fortification. 


Summary/Conclusions

1 NTDs are life-threatening and cause life-long
disabilities

1 50%-70% of NTDs can be prevented with 400 ug folic
acid daily

1 Fortification of foods with folic acid is a feasible,
economical, safe, and effective public health policy to
prevent neural tube defects worldwide
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 In summary, NTDs are life-threatening and cause life-long disabilities.
 50%-70% of NTDs can be prevented with 400 ug FA acid daily.
 Fortification of flour and foods with FA is a feasible, economical, safe, and effective public health policy to provide FA and to prevent NTDs worldwide.
 Today, because of excellent medical care, educational opportunities and supportive services, any baby born with spina bifida can have the opportunity to lead a full life. However, these children and adults still encounter great difficulties in their daily lives, and fortifying food staples with FA has kept thousands people from having to go through these experiences.



Remaining Challenges and Questions

How will we know when we have eliminated all
folic acid-preventable NTDs?

)] When all women reach a specified consumption or
blood level?

] When NTD rates stabilize at some specified level?

-1 When we understand the underlying biology of NTD
prevention?
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 So now, how will we know when we have eliminated all FA-preventable NTDs?
Is it when all women reach a specified consumption level or a pre-set blood folate concentration?
Will it be When NTD prevalence stabilizes at some specified level?
or when we understand the underlying biology of NTD prevention?


Proposed Future Activities

Global Focus

] Partnerships: Strengthen global partnerships to support
mandatory folic acid fortification policies and programs

1 Monitoring and Evaluation: Develop and improve
surveillance and evaluation systems to assess
program effectiveness

] Communication: Promote and sustain mandatory
fortification programs

] Research: Expand science base for global mandatory

folic acid fortification, include evaluation of studies
related to adverse effects
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 In conclusion, Efforts are needed to act aggressively to fortify food staples. Like the eradication efforts that led to the disappearance of smallpox worldwide and the elimination of polio in our hemisphere,  the elimination of folic acid-preventable NTDs is possible.  We need to turn this great public health opportunity – one now well established by sound science and public health policy - into a reality.
 To be successful several efforts are needed:
Building and strengthening global partnerships. 
Creating a technical resource center for data collection to assist countries in their monitoring and evaluation of prevention programs. 
Strong communications to provide information to promote and sustain mandatory fortification programs.
Continuing expanding the science base for global mandatory FA fortification, including evaluation studies related to adverse effects. 



GLOBAL STRATEGIES AND EFFORTS
TO REDUCE THE BURDEN OF
NEURAL TUBE DEFECTS WORLDWIDE

William Dietz, MD, PhD

Director
Division of Nutrition, Physical Activity, and Obesity
National Center for Chronic Disease Prevention
and Health Promotion
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 Good Morning.  I am Bill Dietz, Director of the Division of Nutrition, Physical Activity, and Obesity
 I plan to briefly cover the broader rationale for the use of fortification to address the global problem of micronutrient malnutrition, describe why and how we are using flour fortification to reduce the rates of NTDs, the impact that our unique public-private partnership has had on worldwide flour fortification, and the challenges that remain.


Annual Burden Worldwide from

Micronutrient Deficiencies

118,000,000 babies are born with impaired mental
development due to iodine deficiency

11,100,000 children <5 years old die due to Vitamin A
and Zn deficiency

1 350,000 children become blind due to Vitamin A
deficiency

1 300,000 children are born with NTDs due to folic acid
insufficiency

1 115,000 maternal deaths (20%) are associated with
iron deficiency
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 Worldwide micronutrient deficiencies are associated with an extraordinary burden of disease and death worldwide.
 Millions of babies are affected by vitamin A, Zn, iodine, iron and other deficiencies, and as mentioned previously 300,000 are born each year with NTDs.



Folic Acid Preventable Neural Tube Defects

in 2008
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 Only about 10% of all potential cases of annual NTDs are prevented by current fortification and supplementation efforts. With adequate levels of FA in wheat flour and other staples, we estimate that annual NTD cases could be reduced by another 150,000 cases. 


Potential Impact

1 The 2008 Copenhagen Consensus concluded that
nutrition interventions are 5 of the top 10 most cost-
effective means to address global morbidity and
mortality challenges

] More than 400 million tons of wheat is milled for
human consumption every year.

(Food and Agriculture Organization of the United
Nations)
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 In 2004 and 2008, a number of the world’s top economists, including 5 Nobel laureates, met in Copenhagen, and agreed that nutrition interventions are among the most cost-effective ways to address global disease challenges. The panel concluded that combating malnutrition in children by providing vitamin A and zinc was the most cost-effective strategy. Fortification of flour with iron tied with salt iodization as the 3rd most cost-effective strategy. 
 Unfortunately, only 30% of the 400 million tons of wheat that humans consume each year is fortified with iron and/or FA.


Feasibility of Flour Fortification

1 Technology: simple and well established

1l Economical: premix cost of adding iron and folic
acid to flour

» Ferrous sulfate and folic acid: $0.85-$1.10/metric
ton of flour
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 Flour milling makes fortification a technologically easy and sustainable way to provide micronutrients. 
 Fortification with iron and FA is highly cost-effective – the most costly part is the feeder itself. The costs of the premix per metric ton depends on the fortificant. 
 Because quality assurance measures can assess the effectiveness of iron fortification, and because no quality assurance measure is available for FA, combined fortification permits the measurement of the effectiveness of the fortification process. 
 There are 2 concerns regarding flour fortification. 
 Milling profits are marginal, approximately $1 per metric ton and a miller who chooses to fortify voluntarily is at a competitive disadvantage. 
 Also, although this process can be readily accomplished at large flour mills, the purchase of both the feeder and nutrient premix is a financial challenge for smaller mills. Therefore, flour fortification is more practical in countries where flour is milled in large rather than small mills. 


Recommendations and

Wheat Flour Consumption

J WHO recommendations
on wheat and maize
flour fortification:

Fortification likely to have
an impact in countries =~ -
where average flour
consumption is

> 75g/person/day

- Wheat flour ‘ . B 7
consumption: 80% of the B
world’s population fé% [ <5sperday WNW\K
consumes on average 1 7s1aogperaay
[ ] 150-300gperday

»300 gperday

>75¢g/person/day
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 In 2009 the WHO issued a consensus statement that recommended levels of fortifying flour with iron, FA, zinc, vitamin A and vitamin B12.
 If the population consumes at least 75 grams of wheat flour per capita daily, even women of child bearing age, who are often the most vulnerable population, are likely to benefit. Based on the 2005 data, about 80% of the world’s population consumes more than 75 grams of wheat flour a day. 
 As a point of reference, the daily per capita wheat consumption in the US is about 226 grams. It’s 100 grams in Nepal and 430 grams in Iran. 


Worldwide Wheat Flour Fortification Programs

. Mandatory programs
. Voluntary programs

Planning programs

No program activity

Flour Fortification Initiative website, July 2009
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 Presently, 58 countries have laws that mandate the use of FA or iron in wheat flour, and about 51 countries voluntarily add FA to their wheat flour or wheat flour products.
 


Economic Evaluation

of Folic Acid Fortification in Chile

1 In 1998 Chile fortified wheat flour at 220 ug /100g flour
1 Reduction in NTDs (thru 2001): 41%

1 Cost of fortification: $0.2 million/ year ($1)

1 Direct cost averted: $2.2 million/ year ($11)

Llanos L, Health Policy 2007
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 Here is an example of impact fortification has had in Chile where  wheat flour is fortified at 220 µg/100g – this fortification was associated with a 41% reduction in NTDs.
 There is a 11:1 ROI, i.e., for each $1 invested in fortification, there was a saving of $11.


Flour Fortification Initiative (FFI)

- Civic
Flour Fortification Initiative S t
A Public-Private-Civic Investment in Each Nation
ectior

- Cargill Private Public - WHO
] Buhler Sector Sector ] UNICEF
1 Millers’ 1 GAIN

organizations
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 To reduce NTDs globally, CDC formed the Flour Fortification Initiative (FFI) in 2004 in collaboration with the Emory University. 
 FFI is a network of governments and international agencies, wheat and flour industries, and consumer and civic organizations to promote flour fortification because none of these sectors can effectively address the problems alone. 
 Key partners include companies like Cargill and millers organizations, and public sector organizations like WHO and UNICEF.


Flour Fortification Progress Since 2004

1 Growth in fortified flour from mills
increased from 18% to 30%

1 Nearly 2 billion people now have potential
access to fortified flour - 858 million more
than in 2004

1 The number of countries with
documented national regulations for
mandatory wheat flour fortification
increased from 33 to 58
(51 fortify with folic acid)

1 Regulation does not imply compliance
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 The impact of FFI is shown here. 
 Since 2004, the percent of the world’s wheat flour fortified in large mills has increased from 18 to 30 percent. 
 Nearly 2 billion people now have potential access to fortified flour - 858 million more than in 2004.
 By 2015, the target date of the Millennium Development Goals, our goal is that 80 percent of the world’s mill wheat flour will be fortified. Reaching this goal hinges on India and China fortifying their flour. Together, these countries account for approximately 35% of the world’s population and 25% of the world’s  wheat flour production.
 In addition, if a regulation is to be effective it must be enforced.





Challenges to Mandatory Flour Fortification

1 Need for regulatory framework

1 Large mills vs small mills

1 Acceptance

] How to reach large population countries (China, India)
] Impact of fortification on NTDs in developing countries
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Here are the challenges going forward.
A regulatory framework is needed to level the playing field and assure quality control. 
Many countries contain both large and small mills; whereas fortification is not a significant concern for large mills, it is an economic challenge for smaller mills. 
In many parts of the world, fortification is still viewed with suspicion and concern because it changes the food. This response emphasizes the need for a communication campaign that stresses the benefits of fortification.
Flour fortification in India and China remains an important goal because of their population size. 
Finally, although we can assume that the benefits of fortification in developing countries will be comparable to those observed in the US, such studies have only begun. 



CAN INTAKE OF FOLIC ACID CAUSE HARM?
WHAT DOES THE EVIDENCE SHOW?

Richard B. Johnston, Jr., MD

Professor of Pediatrics, Associate Dean for Research Development
University of Colorado School of Medicine
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 Good Morning. I am Richard Johnston. Will focus on possible risks of adding  FA to foods or encouraging FA supplements in young women.


Potential Adverse Effects of Folic Acid:

Concerns and Evidence

1 Progression of nerve damage in B12-deficient patients
1 Excess intake in children

J Unmetabolized folic acid

] Blunting of antifolate therapy

» Methotrexate and phenytoin
] Twinning and miscarriages
] Cognitive decline
1 Epigenetic hypermethylation
] Cancer promotion
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 The potential adverse effects of increasing FA intake are summarized here & I will assess the level of evidence of harm for each. 


Progression of Nerve Damage in

B12-Deficient Patients

1 Case reports,1940s-50s: Folic acid doses of >5000 g
could eliminate the anemia of pernicious anemia while
allowing neurologic damage to proceed

1 IOM adopted 5000 ug as lowest observed adverse effect
level to derive tolerable upper intake level of 1000 ug/day

] NHANES data 2003-06: 2.7% of U.S. adult population
exceeded 1000 pg/day intake; only those who consumed
>400 ug/day as supplement exceeded the upper level

1 Conclusion: No known evidence that folic acid at current
intake levels has masked B12 deficiency or harmed
individuals with B12-deficiency or pernicious anemia

IOM, Institute of Medicine




Excess Intake in Children

l In absence of evidence of direct toxic effects of folic acid
at any dose, any identified risk to children, and data on
utilization and turnover in children, the IOM adjusted down

upper intake level from 1000 ug/day on basis of relative
body weight

] Conclusion: No known evidence that folic acid intake
above |IOM-recommended levels has harmed children.
Considering the rapid growth that characterizes childhood,

it is possible that relatively higher doses of folic acid are
beneficial

IOM, Institute of Medicine




Unmetabolized Folic Acid

J Folic acid is converted to active form in tissues; excess
folic acid enters the circulation and is excreted

) Circulating unmetabolized folic acid has been reported
after intake of as little as 300 pg in bolus

1 Surveys since 1980: ~25% of U.S. adults take folic acid in
supplement form; most pregnant women take 600-800
ug/day in prenatal supplement

J Conclusion: Adult and newborn Americans have been

exposed to unmetabolized folic acid for decades; no harm
has been detected




Blunting of Anti-Folate Therapy:

Methotrexate and Phenytoin

1 Concern raised that more folic acid intake could interfere
with methotrexate therapy (cancer, inflammation) or
phenytoin treatment (seizures)

1 According to standards of care, both agents are used
over wide dose ranges, and dosage is tailored to each
individual to optimize benefit and avoid toxicity; folate
supplement (commonly 1000 pg/day) is given routinely
with methotrexate

] Conclusion: No known evidence that folic acid intake has

interfered with standard antifolate therapy




Twinning and Miscarriages

 Early studies suggested periconceptional vitamin use was
associated with more multiple births and miscarriages, but
confounding variables were not excluded

J Low blood folate levels, but not high levels, have been
associated with increased miscarriages

J Twinning rates not affected by
» Folic acid fortification in United States
» 400 pg/day folic acid supplement in China trial
» Higher blood folate levels

J Conclusion: No known evidence to indicate that increased

folic acid intake increases multiple births or miscarriages




Cognitive Decline

] Elevated blood homocysteine levels, low blood folate levels,
or low folate intake have been associated with increased
rates of dementia in most studies, including randomized
controlled trials, but not in all

1 Patients with low blood B12 levels but relatively high blood

folate levels scored more poorly on memory tests
» Due to folic acid interference with B12 metabolism in some way?

» Due to preclinical pernicious anemia in supplement takers who
absorb folates but not B12?

1 97% of those with normal B12 and high blood folate levels
had evidence of increased cognition

) Conclusion: There is no evidence of harm and some

evidence of benefit, but data are conflicting




Epigenetic Methylation

] Folates are potent source of methyl groups. Could higher
folic acid intake increase methylation of DNA residues that
influence development of tumors or other disease?

» Pregnant mice fed high doses of 4 methyl donors delivered offspring
with hypermethylation of coat-color gene and change in coat color of
newborns

» Humans given 5000-10,000 ug/day folic acid for 3-12 months had
increased DNA methylation in resected colorectal adenomas; but
2000 pg/day for 6 months did not modify lymphocyte DNA

) Conclusion: No evidence of harm to date, but epigenetic

methylation is biologically plausible; further research is
needed




Cancer Promotion

) Higher folate status has been associated with relative
protection against several cancers

1 Periconceptional folic acid supplement and fortification have
been associated with reduced risk of 3 childhood cancers

1 Mice bred to develop colorectal adenomas

» High-dose folic acid decreased adenomas if given before adenoma
formation

» But increased adenomas if given after adenoma formation had begun

) Humans with prior adenoma given 1000 ug/day folic acid for
3-5 years had increased risk of recurrence of =2 3 adenomas

) Conclusion: No evidence of harm at intakes recommended

to prevent NTDs; possible risk of cancer at high doses in
supplement takers; more research is needed




Summary and Recommendations

) No data exist to indicate that intake of folic acid causes harm
» At levels in fortified foods
» At levels recommended to prevent NTDs
» But data not yet clear with intake of supplements of >400 ug/day

) Folic acid doses at recommended levels probably prevent
occurrence of cancer; but folic acid at higher doses could
promote growth of existing malignancy

] Continued monitoring and research are clearly needed to
avoid the potential of harm in any form

1 Should be emphasized that prevention of NTDs by
periconceptional folic acid is accepted as proven

) And an estimated 150,000 NTDs/year could be prevented
worldwide by adequate fortification of foods with folic acid
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 Good morning.  I am Jessica Leighton.   I am the Senior Advisor for Science at the FDA’s new Office of Foods. My goal today is to provide basic information on folic acid fortification of the food supply and to lay out some next steps that would need to be taken if additional fortification is being considered.


Regulation of Folic Acid Fortification

1 Manufacturers cannot arbitrarily add folic acid to
foods

1 Regulations allow folic acid fortification by

» Food Standards (Standard of Identity): e.g., enriched cereal
grain product

» Food Additives (folic acid added to enriched cereal products)

U.S. Food and Drug Administration
EDA

Protecting and Promoting Public Health

66
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First, I want to give a brief overview of folic acid fortification.  
Manufacturers cannot arbitrarily add folic acid to foods without having FDA regulatory approvals.
Currently, folic acid fortification is regulated both    
As a food standard and
As a food additive.  
Under FDA food standard regulations, certain foods such as enriched cereal grain products have standards of identity.  These standards define a food product, its name, and the ingredients that are used in the food and may include some manufacturing criteria.  
Other foods are fortified with folic acid under food additive regulations.  Food additives are substances whose intended use results in the additive becoming a component or affecting the characteristics of food.   
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Folic Acid Fortification

1 1941 standard of identity established for “enriched”

flour

» Flour is not required to be enriched, but if claimed to be enriched,
had to contain thiamin, riboflavin, niacin, iron

1 Regulation Approved 1996; Effective January 1998

» Mandated folic acid in “enriched” cereal grain products that
conformed to a standard of identity

» Allowed the fortification of breakfast cereals and dietary
supplements

U.S. Food and Drug Administration
EDA

Protecting and Promoting Public Health
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 The standard of identify for “enriched” flour was established in 1941.  
 Enrichment of flour is not mandatory but if it claims to be enriched, the flour must contain all of the ingredients required to be called “enriched” which, until about 10 years ago, included thiamin, riboflavin, niacin and iron.
 In 1996, a regulation was approved which became effective in 1998.  As part of this regulation:
1.  Folic acid was added as one of the mandated ingredients if a product was to be labeled as an “enriched cereal grain product”. 
2.  The regulation also provided for fortification as a food additive of breakfast cereals and dietary supplements


Fortification Considerations

1 Documentation of public health need
I Implementation issues

1 Safety issues

1 Monitoring and enforcement issues

U.S. Food and Drug Administration
EDA

Protecting and Promoting Public Health
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 What if we wanted to fortify other foods with folic acid?
There are a number of issues that must be addressed when fortification with certain nutrients is being considered. In general we look at:
 Whether there is public health need that can be addressed by the fortification
 The scientific issues related to implementing fortification in the food supply
 Whether there are safety issues that could result from fortification
 How we can monitor both the effectiveness and the safety of the fortification






Fortification Considerations

\ 1 Documentation of public health need
d Implementation issues
] Safety issues
 Monitoring and enforcement issues

U.S. Food and Drug Administration
EDA

Protecting and Promoting Public Health
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First, and key, is the public health need


Public Health Need

] Folic acid fortification of enriched cereal products
has had a substantial impact in reducing NTDs

] Disparity: Hispanic women have 20% higher risk of
a NTD-affected pregnancy

J How much more folic acid should be added

U.S. Food and Drug Administration Williams et al., 2005
EDA

Protecting and Promoting Public Health
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 Since 1996 when regulations were passed to supplement the food supply with FA, we have seen a dramatic decline in spina bifida and anencephaly in the US.
Yet, while NTD affected pregnancies have declined in the 3 predominant racial/ethnic subgroups in the US (black, white and Hispanic), Hispanic women have a 20% higher risk of a NTD-affected pregnancy.   
 But, because there are other risk factors for NTDs, FA fortification will likely not prevent all occurrences of neural tube defects.  
 And, we don’t know is whether the current fortification level has prevented all of the NTDs  that can result from improvements in FA intake.
 An important question is how much FA should be added to reduce the FA susceptible NTDs. 







Dramatic Decline in Prevalence of
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 This slide summarizes the decline in the prevalence of women ages 15-45 years with low red blood cell folate concentrations and CLICK the concurrent decline in spina bifida after FA fortification began.  
 Interestingly, you can see that Mexican American women and non-Hispanic white women currently have a similar prevalence of low blood folate concentration while non-Hispanic black women are more folate deficient.  However, rates of spina bifida are lowest in black women


Fortification Considerations

] Documentation of public health need
U Implementation issues

] Safety issues

] Monitoring and enforcement issues

U.S. Food and Drug Administration
EDA

Protecting and Promoting Public Health
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 The 2nd set of issues relate to the implementation of folic acid fortification.





Implementation Issue

What Additional Foods Could be Fortified?

1 Proposal by industry, advocacy groups, CDC to fortify
corn masa flour

] Products containing corn masa flour are more likely
consumed by Mexican Americans than other U.S.
populations

1 Corn masa flour is prepared from corn boiled in an
alkaline lime water solution
] Found in many types of food

» Corn tortillas, taco shell, corn and tortilla chips, tamales, enchiladas,
chalupas

1 No existing federal regulations that permit folic acid
fortification of corn masa flour

U.S. Food and Drug Administration
EDA

Protecting and Promoting Public Health
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 First, what additional foods could be fortified?
 Various industry and advocacy groups, CDC and FDA have discussed the possibility of fortifying corn masa flour since Mexican Americans consume more products with corn masa flour
 Corn masa flour is prepared from corn boiled in an alkaline lime solution
 It’s found in many types of food including corn tortillas and taco shells, corn and tortilla chips, tamales, enchiladas, chalupas. 
 Currently, the food additive regulation does not permit folic acid fortification of corn masa flour and there is no standard of identify for corn masa flour.









Implementation Issue

How much?

1 How much should be added to achieve the final level
desired considering natural levels in the corn masa
flour and the potential stability issues?

U.S. Food and Drug Administration
EDA

Protecting and Promoting Public Health



Presenter
Presentation Notes
 Another question that needs to be addressed is how much folic acid should be added to achieve the final level desired in flour?  First, we need to understand how much folic acid exists naturally in corn masa flour.  
 Also, there is concern that folic acid is not stable in products in an environment that is more alkaline.  Because corn masa flour is made with lime, the issue of its stability is of some concern.  







Implementation Issue:

Consumer Acceptance

1 How does fortification affect physical

characteristics?
» Taste
» Color
» Texture

] Cultural issues must also be considered

] Lessons learned from wheat flour can be informative
but still need independent assessment for corn masa
flour

U.S. Food and Drug Administration
EDA

Protecting and Promoting Public Health
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 Another concern related to implementation is whether the product will be accepted by consumers.  One must consider any resulting changes in flavor, color or texture.
 Cultural preferences also must be considered since certain populations may be suspicious of fortification
 While experience with wheat flour can be instructive for corn masa flour, acceptance factors still need to be considered independently for corn masa flour.


Fortification Considerations

) Documentation of public health need
) Implementation issues

L Safety issues
] Monitoring and enforcement issues

U.S. Food and Drug Administration
EDA

Protecting and Promoting Public Health
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 The next consideration is related to safety


Safety Issues

1 Safety is critical

1 Food additive regulations do not consider risk benefit.
They only consider safety issues.

» Rather, there must be evidence of reasonable certainty of no
harm

U.S. Food and Drug Administration
EDA

Protecting and Promoting Public Health
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 Safety is critical in the assessment of whether and how much to fortify.  First, we want to do no harm.   
 Regulatory decisions about whether folic acid can be added to foods are based on the food additive safety standard.  And, this standard does not consider risk benefit.  It only considers safety issues
 There needs to be evidence of a reasonable certainty of no harm.  



Fortification Considerations

1 Documentation of public health need
-l Implementation issues
1 Safety issues

) Monitoring and enforcement issues

U.S. Food and Drug Administration
EDA

Protecting and Promoting Public Health
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And, finally, we must consider how we will monitor and enforce.  




1 Effectiveness
» Folic acid intake from all sources
» Blood folate concentrations
» Neural tube defects

] Safety

» Monitor potential for potential adverse effects

] Validated methods to analyze the manufactured and
finished products

U.S. Food and Drug Administration
EDA

Protecting and Promoting Public Health
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 Monitoring of effectiveness will require continued assessment of folic acid intake from all sources, blood folate concentrations and neural tube defects in subpopulations. 
 Monitoring will also require ongoing review of any additional studies and or reports related to potential health concerns and safety
 Monitoring also requires having scientifically validated methodologies to analyze corn masa flour and its products for both quality control for the industry and for FDA in its enforcement role.  
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Corn Masa Flour Fortification?

The Regulatory Process

] Safety assessments and food technology issues are
key information needed

» First, need to demonstrate safety under requirements of
reasonable certainty of no harm

» Documentation of public health need
» Amount of additive proposed for use

» Description of methods to determine amount of food
additive in raw, processed or finished food

U.S. Food and Drug Administration
EDA

Protecting and Promoting Public Health
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So, what needs to be done if we are considering folic acid fortification of corn masa flour:
To add folic acid to foods not specified in the current FDA regulations would require changes to existing FDA regulations 
These changes require substantial safety and technological assessments.    
The information needed includes:
Demonstration that the folic acid addition is safe with a reasonable certainty of no harm 
Careful analyses of all available data to develop a best possible estimate of the potential effects of proposed fortification 
The amount of additive proposed for use and the rationale for the amount
Description of methods to determine the amount of food additive in raw, processed or finished food



Corn Masa Fortification?

Other Issues

I Implementation Issues

» Determine the stability and shelf life of folic acid added to corn
masa flour

> Assess any acceptance issues

1 Availability of validated methods for analysis of folic

acid in fortified products and standards for
» Industry to ensure product content and labeling accuracy
» FDA in its enforcement role

U.S. Food and Drug Administration
EDA

Protecting and Promoting Public Health
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 Additional issues that must be addressed to determine whether corn masa flour should be fortified include:
 Determination of the stability and shelf life of folic acid added to corn masa flour
 An assessment of whether there are any acceptance issues
 And, development of validated methods for the analysis of folic acid in fortified products and standards for industry to ensure product content and labeling accuracy. 




Summary

 Fortification of enriched flour with folic acid has been
a public health success story in improving blood
folate concentrations and reducing NTDs

1 NTDs continue to affect thousands of Americans and
disparities exist

] Fortification of additional foods with folic acid may
reduce the disparities

U.S. Food and Drug Administration
EDA

Protecting and Promoting Public Health
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 Fortification of flour with FA has been a public health success story in improving blood folate concentrations and reducing neural tube defects.
 NTDs continue to affect thousands of Americans and disparities exist
 Additional fortification of foods with FA may reduce the disparities if a reminder of the existing NTDs are  FA susceptible.
 


] Collaboration is essential and requires
» Defined roles of industry, academia, CDC, NIH, FDA, and others
» Public health consensus on solutions and safety

» Food technology research (stability, shelf live and analytic
methodologies)

» Regulatory process

U.S. Food and Drug Administration
EDA

Protecting and Promoting Public Health
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 So what are the next steps?
 Because the tasks are not simple, close collaboration is essential. 
The collaboration needs to include the industry, academia, CDC, NIH, FDA and others and the respective roles of these groups must be clearly defined
Public health consensus on the appropriate solutions and safety issues will need to be defined by CDC, NIH and the scientific community.  This could possibly involve convening a consensus workshop to address the public health need and safety issue
Food technology research that addresses acceptance and stability of product and analysis issues will need to be conducted by the industry with FDA and scientists.  
While FDA’s role in the regulatory process is to evaluate the information to ensure that regulatory issues are addressed, all of the information required for the preparation of a regulation will need preparation from all partners. 
 We look forward to working with all partners in the further reduction of NTDs.  
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 Recent research studies have reported that potential adverse effects might be associated with higher folate status and have attributed these higher levels to mandatory fortification. 
 A CDC research related the different sources of folic acid to serum folate concentrations. Increasing concentrations of serum folate, shown here in quintiles, showed that the daily intake from enriched cereal grain products was constant at about 100-140 µg per day. 
 The intake from ready to eat cereals increased only very slightly across the quintiles. The higher serum folate concentrations in the highest quintiles are almost exclusively due to the use of FA containing supplements, not to fortification. 
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