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child development, and to translate this science into clear and simple messages that can be explained to the public that 
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The International Expert Movement started with a meeting held in February 2009, in Barcelona. It 
brought together 40 leading global experts in the fi eld of fats and health, originating from over 25 
countries.
This meeting marked an historic moment, helping to shift the public discourse around fats from: 
Eat less fat to Eat the right type of fat. The outcomes of this meeting, are refl ected in an agreed and 
signed Summary Statement and sparked off  an International Expert Movement (IEM) that wants to 
improve the fat quality of the diet of everyone, everywhere.
IEM events took place in Bangkok in 2009, in Maastricht in 2010, and many activities all around the 
world were initiated to disseminate the outcome of the International Expert Meeting.

With the present symposium, the IEM steering committee is pleased to off er the opportunity to all FENS delegates to hear from 
world-class speakers the latest science on the role of essential fats in child development and how it can be translated in dietary 
advice.
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BRIEF CURRICULUM OF THE PRESENTERS 

Berthold V. Koletzko, MD PhD (Dr. med Dr. med habil), Professor of Paediatrics 
Head, Div. Metabolic Diseases & Nutritional Medicine, Dr. von Hauner Children’s Hospital, Univ. Munich Medical Centre, 
Munich, Germany
Training:  Medical School, University Münster; Paediatric Depts. of Baragwanath Hospital, Johannesburg-Soweto, South 
Africa; Kilimanjaro Christian Medical Centre, Moshi, Tanzania; Detmold, Germany; University Düsseldorf, Germany; Hospital 
f. Sick Children, Toronto, Canada. 
Clinical and research focus: Metabolism in childhood, pregnancy & lactation, inborn errors of metabolism, clinical nutrition.
Author of >700 publications. 
Coordinator European Early Nutrition Programming Consortium (www.metabolic-programming.org)
Section editor, Clinical Nutrition, Current Opinion Clinical Nutrition Metabolism, Monatsschrift Kinderheilkunde; Editorial 
board member of various scientifi c journals.
Leadership roles: Chair, Child Health Foundation Chair; Board of Directors, ISSFAL; Chair, Committee on Nutrition, German 
Society Paediatrics; Board of Directors, National Platform on Nutrition and Physical Activity; Board of Directors, German Na-
tional Competence Network on Obesity Research; Scientifi c Advisor to the Federal Minister of Families, Women and Youth; 
Scientifi c Advisor, German Federal Government Network Young Families.
Several Scientifi c Honors incl. Krebs-Award, German Society Nutrition;  Harries-Prize, ESPGHAN; Swiss Society Paediatrics 
Corresponding member; Honorary Chair, Faculty Medicine, Free University of Brussels; Honorary Member, Polish Society 
Paediatric Gastroenterology Nutrition; Freedom to Discover Award, Bristol Myers Squibb Foundation.

Cristina Campoy, Prof., PHD, MD
Born the 6th May 1962 in Granada (Spain). Bachelor in Medicine and Surgery by the University of Granada (UGR) in 1986; 
Ph Doctorate by the UGR in 1989. Professor of Paediatrics at UGR since 1989 until now. Research fellowship since 1992 at 
the Research group of “Infant Nutrition and Metabolism” (PAICTS187). Specialist in Paediatrics, Expert in Neonatology (1997) 
and Paediatric Endocrinology and Nutrition (1998). Expert Evaluator of the 5th, 6th and 7th Framework Programmes, since 
1999 (EUROPEAN COMMISION).
Publications: more than 120 papers & chapters in International Journals and books, more than 400 abstracts and some 
conferences in National and International Congresses and meetings. She also has directed 21 Ph Doctorates.
Person in charge of diff erent collaborative projects. She is Co-ordinator of the FP7 NUTRIMENTHE EU Project (Ref. 
212652) (2008-2013) (www.nutrimenthe.eu) and coordinates de Interuniversity Master: “Genetic, Nutritional and Enviro-
mental Factors for Growth and Development” (www.nutrenvigen-gd.com). She has participated and is still involved in 4 Re-
search Projects from the EU 5th and 6th Framework Programs (NUHEAL, EARNEST, CASCADE, EDEN) and in the Leonardo 
da Vinci Project 2000-2003. Member of the INMA Spanish Network of Excellence –(FIS-Ref. G03/176), Andalusian Excellence 
Research Project (PREOBE- P06-CTS- 02341), and diff erent projects funded by the Ministries of Industry, Health and Educa-
tion andSciences {REMODEL (FIS) nº 04/2690, EVASYON (FIS) nº 05/2369, CIBER in Epidemiology, nº CB06/02/0049, 2006: 
Topic: Environment & Health in infancy}. 
Director of the Excellence Centre for Paediatric Research EURISTIKOS (www.euristikos.eu), sited in the Biomedical 
Centre for Research (CIB) of the Health Science Technological Park (PTS)of Granada, Spain.
National and International awards: Infant Nutrition Nestlé Awards in 1987 & 1989; “Garcia-Duarte” Award 1990; Granada’s 
Medical College Award, 2000, 2003 & 2004; Juan Antonio García-Torres Award 2003; Pfeiff er Paediatric Endocrinology 
Award, 2004; 1st Leonardo da Vinci Maastricht
Award 2004 and 1st Award to the best Educational Innovative Project of the University of Granada, 2003.
Active member of the following Societies: International Paediatric Association (IPA), European Society for Perinatal Me-
dicine, World Association of Perinatal Medicine (WAPM), Early Nutrition Academy (ENA), Spanish Nutrition Society (SEN), 
Spanish Society for Research in Paediatric Nutrition and Food (SEINAP), European Society for Paediatric Gastroenterology 
and Nutrition (ESPGHAN). Spanish Association of Paediatrics (AEP); Neonatology Section of the AEP (SEN).
She has participated as a referee of diff erent international journals such JPGN, Journal of Pediatrics, Biology of Neonate, Nutri-
tion, British Journal of Nutrition, Early Human Development, Environmental Research, Nutrition and Metabolism.



Joachim Heinrich, Helmholtz Zentrum Munich, Institute of Epidemiology, Munich (Germany)
Joachim Heinrich is an epidemiologist and Deputy Director of the Institute of Epidemiology at Helmholtzzentrum 
München, The German Research Centre for Environmental Health. He has authored more than 500 publications and has 
been involved in numerous national and international epidemiological research projects examining a broad spectrum of 
common chronic diseases, specifi cally the relationship between  diet, genetics and respiratory health 

Olli G. Simell, MD, PhD, Professor of Pediatrics, University of Turku, Turku, Finland
Olli Simell got his MD and PhD degrees from University of Helsinki, Finland, specialized there in Pediatrics, and has worked 
at University of Helsinki; and as a Visiting Scientist at McGill University, Montreal; the Johns Hopkins University, Baltimore, 
Maryland; University of Kuopio, Finland; and  University of Florida, Gainesville, Florida. In 1987 he became Professor of 
Pediatrics and the Chair of the Department of Pediatrics at the University of Turku, Finland.
Professor Simell’s main interest has been on prospective prediction and prevention research for over three decades.  He 
is the PI of several internationally signifi cant research studies in Finland, such as the JDRF funded DIPP project (Prediction 
and Prevention of Type 1 Diabetes, started 1994) and Enteric Infections in Type 1 Diabetes Development (started 2008), and 
the nationally funded STRIP project (Early Prevention of Atherosclerosis in Children, started 1990). Professor Simell is also 
involved in several international collaborations. 
Professor Simell has 453 publications of which 383 are original articles dealing with diabetes, atherosclerosis prevention in 
children and inborn errors of metabolism, published in peer-reviewed international journals. He is a member of the Editorial 
Board of The Journal of Clinical Endocrinology and Metabolism (JCEM). He has mentored 31 published Doctoral Theses and 
is currently a mentor of 17 PhD Students.
 
Professor Simell has been the President of Mannerheim League for Child Welfare in Finland since 2009.

Ricardo Uauy, MD, PhD, Professor of Public Health Nutrition 
Born Dec/29/1948,  received his Medical Doctor University of Chile/1972, Ph.D. Nutritional Biochemistry MIT/1977.  Trained 
in Pediatrics Children’s Hospital/Boston and Neonatology Yale New-Haven Hospital; Board Certifi ed in Pediatrics and 
Neonatal-Perinatal Medicine (USA).
President of the IUNS 2006-10. Professor of Public Health Nutrition at Institute of Nutrition (INTA) University of Chile and 
London School of Hygiene and Tropical Medicine, UK. INTA Associate Professor  in 1977, became Professor in 1981. From 
1985-1990 was Associate Professor of Nutrition/Pediatrics at University of Texas Southwestern Medical Center Dallas. INTA’s 
Director in 1994-2002.
Has participated as expert in multiple WHO/FAO expert committees (Protein Energy 81, Fats and Oils 93, FBDGs 95, Obesity 
in 97, Vitamin and Minerals 98, Nutrition in the Elderly 98, Human Energy needs 01, chair WHO/FAO Nutrition Diet and Chro-
nic Disease 02, and Global Strategy to Prevent NCDs WHO/03; WHO/FAO Scientifi c Update on CHO 06 and chair Scientifi c 
Update on Trans Fats 07, chair FAO/WHO Expert Consultation on Fats and Fatty Acids in Human Nutrition in 08.
 McCollum Lecture award ASN (USA) 2000, member Chilean Academy of Medicine 2002. Lawton Chiles International 
Lecturer Award NIH 2003, Spanish Nutrition Society Award and PAHO/WHO Abraham Horwitz award for Leadership in 
Inter-American Health 2005; in 2006 received the Kellog’s International Nutrition Award from the ASN International Nutri-
tion Council; in 2008 the Rank Lecture Award/UK Nutrition Society and the British Nutrition Foundation Prize; in 2010 the  
George Graham Award for International Nutrition, John Hopkins University School of Public Health.
Has published over 300 peer reviewed indexed papers and edited 10 books.



Essential fats and neuronal development 
B. Koletzko, H. Demmelmair, F. Faber, G. Kohlboeck, C. Glaser, C. Tiesler, M. Standl, J. Heinrich, A. Rauh-Pfeiffer.  
Dr. von Hauner Children’s Hospital, Univ. of Munich Medical Centre, and Helmholtz Cen-tre, München, Germany 

Blood and tissue contents of polyunsaturated fatty acid (PUFA) are related to numerous health outcomes, including mental health and cognitive development. Many of these physiological 
effects of PUFA are thought to be primarily mediated by tissue concentrations of long-chain PUFA (LC-PUFA) such as ar-achidonic acid (AA; 20:4n-6), eicosapentaenoic acid (EPA; 20:5n-3) 
and docosahexaenoic acid (DHA; 22:6n-3). The availability of LC-PUFA, particularly of AA and DHA, plays a critical role during preg-nancy and early childhood. AA and DHA are rapidly depo-
sited in brain and retina during early growth, and their perinatal supply has been associated with benefits for infant development. Several observational and controlled intervention studies 
associated the degree of DHA supply to pregnant and lactating women, and to infants, to the child’s visual development, fine motor function, social skill scores, language discri-mination, and 
verbal IQ up to school age. Recent evidence based consensus recommendations on dietary fat supply for pregnant and lactating women, developed with support from the European Com-
mission and endorsed by several international scientific organisations concluded that pregnant and lactating women should aim at achieving an average DHA intake of at least 200 mg DHA/
day. This level of intake can usually be reached by 1-2 meals of ocean fish per week of fatty fish is included (e.g. herring, mackerel, salmon, sardines). Women who do not achieve reach this 
level of regular fish consumption should con-sider using DHA supplements or DHA enriched foods. Recently, we analyzed the relationship of cord blood fatty acid contents to later behaviour 
at age 10 years in children from Munich participating in the population-based birth cohort study LISAplus. Multivariable regression models used adjustment for gen-der, parental income, 
smoking during pregnancy, and dietary intake of AA and DHA at age ten years as assessed by food frequency questionnaire. DHA, long chain polyunsaturated fatty acids (LC-PUFA), and the 
n-3/n-6 ratio in cord blood were significantly associated with total difficulties assessed at age 10 years (SDQ) in zero-inflated poisson regression models adjusted for potential confounders. 
Higher levels of cord blood DHA were also associated with lower hyperactivity/inattention at 10 years. Thus, increased levels of DHA, LC-PUFA and AA in cord blood were associated with less 
later behavioural problems. Little is known on whether dietary PUFA supply beyond the phase of rapid brain growth during the first and second year of life also has an appreciable effect on 
neural function, performance and behaviour. We aimed at investigating this question in children who follow a diet with a very low dietary intake of pre-formed DHA, that is children with 
phenylketonuria (PKU), an inborn error of amino acid metabolism that requires the affected children to strictly follow a protein restricted diet with no appreciable supply of AA and DHA. We 
supplemented PKU children aged 1-11 years for 3 months with encapsulated fish oil pro-viding eicosapentaenoic acid (C20:5n-3) and DHA (C22:6n-3). At baseline, PKU children had signifi-
cantly longer latencies of visual evoked potentials (VEPs) than healthy aged matched controls. Fish oil supplementation for 3 months did not affect plasma phenylalanine but increased blood 
levels of EPA and DHA and led to shorter VEP-latencies, indicating an enhanced speed of central nervous system information processing. Moreover, body coordination and fine motor skills 
assessed by the motometric Rostock-Oseretzky Scale, which at baseline showed significantly poorer motor skill performance than healthy con-trols, significantly improved with supplemen-
tation and came close to values in healthy controls. We con-clude from these observations that a supply of preformed n-3 LC-PUFA is required to achieve normal neural function in children 
with low intakes. Further ongoing studies aim to confirm these observations in a different population and to explore a potential dose response relationship to establish quantitative needs.

Financially supported in part by the Commission of the European Communities, within the 7th Framework Pro-gramme NUTRIMENTHE (FP7-212652). This abstract does not necessarily 
reflect the views of the Commission and in no way anticipates the future policy in this area. BK is the recipient of a Freedom to Discover Award of the Bris-tol-Myers Squibb Foundation, 
New York, NY, USA. 



Effect of repeated dietary counseling on intake of essential fats  
in a prospective controlled intervention cohort between 1 and 19 years of age
Olli Simell, Harri Niinikoski, Sanna Talvia, Soile Kotilainen, Maiju Saarinen, Katja Pahkala, Tapani Rönnemaa, Jorma Viikari, Olli Raitakari, and Hanna Lagström
Departments of Pediatrics and Internal Medicine, and Research Centre of Applied and Preventive Cardiovascular Medicine, University of Turku, Turku, Finland

Between 1990 and 1992, 1062 infants from the well-baby clinics in the city of Turku were enrolled  to the Special Turku Coronary Risk Factor Intervention Project for Children (STRIP) at the 
age of 5 months. The study is a prospective, randomised trial aimed at reducing the exposure of the intervention children to the known risk factors of atherosclerosis. At the child’s age of 7 
months, half of the children were assigned to an intervention group (N=540) the other half to a control group (N=522). The intervention children received individualised counselling focused 
on healthy diet and physical activity twice a year. Height, weight and food and nutrient intakes of the children were measured at least once a year using standard instruments and four-day 
food diaries.  Serum samples were collected annually and stored at -70°C until analysed. Nutrient intake estimates collected before the age of 1 year were excluded from this analysis as 
we were unable to estimate the amount of breast milk consumed by many of the infants. From the original study cohort over 500 continued participation to the study until the end of the 
intervention at the age of 19 years. The intakes of saturated, monounsaturated and polyunsaturated fat were calculated using Nutrica program. Absolute intake (in grams) of linoleic acid 
by the intervention girls was higher than by the control girls through the entire follow-up, but intervention boys had significantly higher intake than the control boys only at the ages of 1 
and 3 years. When intakes were calculated as E%, the intake by the intervention girls was higher than by the control girls throughout the follow-up as well. The differences between the 
intervention and control boys and intervention and control girls diminished when puberty had been reached. The STRIP intervention clearly leads to beneficial differences in the intake of 
the essential fats, and the effect seems to be most prominent during the first 10 years of life. However, intake of PUFA and alpha-linolenic acid was clearly less than recommended also in 
the intervention children.



Recommended fats and fatty acid intakes for health and growth
R. Uauy (Chair FAO/WHO Consultation Fats and Fatty Acids in Human Nutrition 2010)  

BLinoleic (LA) and alpha Linolenic acid (LNA) should be considered essential and indispensable since humans cannot synthesize them.  While DHA and AA can be synthesized from ALA and LA 
respectively, thus they should be considered indispensable but not essential. The fact that a dietary supply may be necessary for long-term cardiovascular and brain health supports the indispen-
sability of DHA and AA.  However given the limited and highly variable formation of DHA from ALA (1-5 %) and because of its critical role in normal retinal and brain development in the human 
DHA should be considered conditionally essential during early development. Similarly EPA+DHA might be considered conditionally essential for life-long health considering intakes required for the 
prevention of cardiovascular disease. The uniqueness of the biological effects of feeding human milk on EFA metabolism is based on the direct supply of preformed LCPUFA (AA and DHA) bypassing 
the regulatory step of both the delta-6 and delta-5 desaturase.   Excess dietary LA associated with some vegetable oils, particularly safflower, sunflower and corn oil, may decrease the formation 
of DHA from ALA because the delta-6 desaturase is inhibited by excess LA.  In addition, on a relative basis AA formation is lower when excess LA is provided.  The inhibitory effect of EPA on delta-5 
desaturase activity has been considered responsible for the lower membrane and plasma AA content observed when marine oil is consumed.  Excess LA, as seen in infants receiving corn oil or 
safflower oil as the predominant fatty acid supply, will inhibit the elongation and desaturation of the parent EFA and thus lower the LCPUFA supply available for membrane synthesis.  Human milk 
and LCPUFA from most non-marine food sources provide minimal preformed DHA.

The process of setting recommendations requires a careful analysis of the limitations of the available evidence considering the strength and weakness of the different study designs, this needs to be 
explicitly considered in setting recommended intakes and dietary guidelines. Available evidence includes results from randomized controlled trials (RCTs), prospective cohort studies, retrospective 
case-control studies, ecologic studies, cross-sectional studies, case series or reports and animal studies. Animal experiments are helpful to define potential mechanisms and suggest the best end 
points in response to specific intake levels. Cross-sectional studies, and ecologic studies are useful for hypothesis generation.  RCTs of physiologic measures provide important supporting evidence.  
Prospective cohort studies and RCTs of disease outcomes provide the most direct evidence for effects of dietary fatty acids on chronic disease.  Prospective cohort studies have greater strength, 
but a major potential limitation is inability to exclude residual confounding.  In contrast, properly executed RCTs minimize confounding, but study design limitations can limit utility of the results.  
A comparison of the strengths and limitations of RCTs versus prospective cohorts demonstrates their complementary nature; thus, inference regarding health effects of specific dietary factors 
can be considered strongest when both types of designs provide concordant results. Ideally, RCTs should have outcomes relevant to disease outcomes. However if these are not available, RCTs of 
physiological measures can provide confirmatory evidence that may be supported by prospective cohorts studies with disease risk factors as outcomes. Convincing evidence for setting dietary fatty 
acid requirements is derived from concordant evidence from well-conducted RCTs of disease outcomes, prospective cohort studies of disease outcomes, and RCTs of physiological measures. This 
framework is consistent with evidence statements from the World Health Organization in 2003 and the World Cancer Research Fund/American Institute for Cancer Research in 2007.  The scientific 
evidence supporting an effect essential n-3 and n-6 fatty acids EFAs on growth is derived from studies by Hansen et al conducted in the 1960’s in young infants suffering from malnutrition that 
were fed skim milk as a source of protein and provided hydrogenated coconut oil as the sole source of lipids in their diet. Infants had the typical skin changes of EFA deficiency and failed to thrive 
on this formulations, after being provided graded levels of corn/soy oil children grew and the skin alterations reverted to normal.  Later in the late 60’s and early 70’s studies of neonates on fat 
free parenteral nutrition that also failed to grow and had skin alterations served to confirm the recommendation of EFAs at 3-5 % of the energy. More recently studies on neonates fed appropriate 
parent EFAs but no long chain PUFAs (AA/EPA/DHA) failed to demonstrate an effect of long chain EFAs on growth if sufficient plant-derived n-3 and n-6 fatty acids are provided. Thus the recent 
FAO/WHO and the recommendations for intake of these fatty acids updated by FAO in 2010 support a need for EFAs for children based on needs for growth. Additionally recent controlled studies 
from malnourished children in Africa provided lipid based supplementary nutrients including n-6 and n-3 Fatty acids have demonstrated  a beneficial effect of essential lipids on growth during 
the first years of life.  



Essential fatty acids and asthma/allergies in children
joachim.heinrich@helmholtz-muenchen.de; 
Helmholtz Zentrum München, National Research Center for Environmental Health, Institute of Epidemiology I, Munich, Germany

Among the many risk factors for allergies, a high intake of n-6 PUFA and decreased consumption of n-3 PUFA have been suggested as main contributors to the asthma epidemic (Black and Sharpe 
1997). Investigating the role of fatty acid intake on allergy development is complex; it depends on the assessment of fatty acid intake, the genetically co-determined metabolism, the life-period 
of intake, the specific outcome examined, and finally, the study design (interventional versus observational). 

Almost 15 years ago Black and Sharpe (1997) suggested that the allergy epidemic might be caused by a reduced intake of n-3 fatty acids and a favoured intake of n-6 fatty acids, which is in accor-
dance with a Western diet. They proposed a biological mechanism by which n-6 and n-3 fatty acids compete for desaturases during metabolism, thereby leading to   the selective formation of ara-
chidonic acid. This compound is a precursor for pro-inflammatory cytokines, which in-turn stimulates IgE production in B cells. Although never confirmed by empirical data (Kompauer et al. 2011), 
these speculations greatly stimulated research on dietary intake and allergies. Of great interest is the potential beneficial effect of increased intake of n-3 fatty acids through fish-oil consumption. 

Fish oil, n-3 fatty acids and onset of allergies
A systematic review of observational studies on fish intake during infancy and childhood and atopic outcomes reported inconsistent results, although the majority of the studies (nine of 14) 
showed a protective effect (Kremmyda et al. 2009). A study in Japan, published after this review, reported increased risk of eczema in offspring of pregnant mothers with high intake of n-3 PUFA 
?(Miyake et al. 2011), while another recent study did not (Notenboom et al 2011). In contrary to the Black and Sharpe hypothesis, the only statistically significant association this latter study found 
was a decreased risk of several atopic outcomes associated with an increasing ratio of n-6 to n-3 PUFA. A systematic review on randomized controlled trials focused on fish oil supplement during 
pregnancy and lactation found a reduced 12-month prevalence of positive egg SPT (OR 0.33, 95%CI 0.16 -0.70), childhood asthma (OR 0.349, 95%CI 0.154 – 0.788) and cord blood IL-13 levels 
(Klemens et al. 2011). The combined effect estimates are based on three studies each, and those examining asthma outcomes showed large heterogeneity.. Although an overall beneficial effect 
of n-3 supplementation for atopic outcomes was shown, the authors concluded that larger randomized trials are needed to confirm the protective effect before any clinical recommendations can 
be made (Kremmyda et al. 2011).

Fish oil, n-3 fatty acids and symptoms in asthmatics
The most recent Cochrane review (Thien et al. 2010) identified a total of five studies which examined the effect of fish oil supplementation for at least four weeks in asthmatics. Two of the five trials 
were conducted in children. Overall, this review concluded that fish oil supplementation cannot be recommended as a treatment method for asthma. This view was shared by a recent comment 
of the ESPGHAN Committee on Nutrition (ESPGHAN 2011).

The Role of genes involved in fatty acid metabolism
Fatty acid composition in blood is under strong genetic control of the FADS gene cluster (Lattka et al 2010). One might speculate that carriers of the major alleles might have a stronger response 
to a dietary intervention than carriers of the minor alleles (Lattka et al 2010). A very recent study reported that FADS gene variants can act as effect modifiers of the relationship between fatty acid 
intake and several atopic outcomes (Standl et al. 2011).

In summary, the current data is insufficient to support the notion of a protective effect by n-3 PUFA and an adverse effect of n-6 PUFA on allergies. However, there is much research that remains to 
be done before a firm conclusion can be drawn on this topic, in particular with respect to fat intake during pregnancy and potential effect modifications by gene variants.
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