
Overview of the Professor Hugh Sampson Lecture Series 
By Dr Lyn Davies – Manager, Food Safety Centre Allergen Resource Bureau. 
 
Professor Hugh Sampson is a Professor of Paediatrics and Immunobiology at the Mount Sinai 
School of Medicine, Director of the Jaffe Food Allergy Institute and Director of the General 
Clinical Research Centre at the Mount Sinai Medical Centre, New York. 
 
His lecture series in New Zealand followed the ASCIA Conference in Queenstown (30 August 
- 4 September), where he was a Keynote Speaker. The series included three lectures 
structured for medical professionals, the general public and the food industry. 
 
In most ‘Westernised’ populations, it is estimated that food allergy affects about 8% 
of young children and 4% of the general population. A study conducted by Professor 
Sampson indicates the true proportion may be much greater than this.  His team 
screened 65 patients who exhibited atopic dermatitis, where general practitioners 
claimed it was not due to food allergy.  The results of Professor Sampson’s screening 
found 40% of patients tested positive to food allergy, indicating that food allergy was 
contributing to their symptoms. 
 
A limited number of foods are responsible for the majority of food-induced allergic 
reactions in children.  Across all Western countries, milk, egg and peanut are of key 
concern, but there are variations in other allergens of key concern in different 
countries. In the USA, tree nuts are added to this list, while in France, rather than 
tree nuts, mustard appears on the list of allergens of key concern. In Australia, 
sesame is of increasing concern, while in Singapore, the list includes birdsnest and 
seafood. 
 
Around 25% of all parents in these countries believe their children aged less than 3 
years experience some food allergic reaction, and 25% of adults believe themselves 
to be food allergic.  While this is an over-estimation, the table below shows the 
incidence of the key food allergies in these populations. 
 

Incidence of food allergy in Westernised populations 
 

 <3yrs Overall 

Milk 2.5% 0.3% 

Egg 1.5% 0.2% 

Peanut 0.8% 0.6% 

Fish 0.1% 0.4% 

Shellfish 0.1% 2.0% 
 
Professor Sampson’s team assessed the history of the children on their patient 
database and found that 80% of the children were breast-fed as infants. As a patient 
needs prior exposure to the food in order to become allergic, it is possible the 
allergens are transferred through breast milk. 
 
Food-induced anaphylaxis 
 
Food allergy is the most common single cause of anaphylaxis outside the hospital. 
The exact prevalence of anaphylaxis is unknown. The available statistics probably 
underestimate the true frequency because reactions are not always reported, and 
there is no clear definition of anaphylaxis. Milder reactions may be attributed to an 



asthma attack or a sudden episode of hives. More serious, fatal episodes might be 
reported as a heart attack since the indicative signs of hives, swollen throat, and 
asthma can fade quickly. Thus, it is quite possible that even the true incidence of 
fatalities due to anaphylaxis is both under- recognised and under-reported.  
Professor Sampson estimated that as few as 4/17 cases are correctly coded. 
 
Also of great concern is that many allergic individuals and their families are ill-
prepared to deal with emergency.  Professor Sampson cited the following statistics in 
relation to critically allergic individuals: 

-  Less than 20% have epinephrine available 
-  Less than 25% of paediatricians can properly demonstrate EpiPen 

administration 
-  Only about 25% of paediatricians provide written information to patients 
-  Less than 20% of food allergic patients are referred for allergy consultation. 

 
All deaths from food related anaphylaxis occurred where the patient also suffered 
from asthma.  If a person has food allergy plus asthma, doctors are strongly advised 
to prescribe an Epipen.   
 
Since approximately 20% of deaths due to anaphylaxis have occurred where the 
patient has never experienced a severe reaction in the past, an Epipen should also 
be prescribed where a patient is diagnosed with peanut allergy, regardless of the 
severity of the reaction. 
 
The severity of the reaction does not correlate to previous exposure, the level of IgE 
in the patient’s blood stream at the time of ingestion, or previous responses to Prick 
Skin Tests.  
 
In the emergency departments in USA, of the cases of anaphylaxis reported, 33% 
were food-induced.  A further 14% of cases were due to insect bites or stings and, 
13% were due to medication (Yocum & Khan, Mayo Clinic Proc 1994; 69:16). 
 
In Australia, the incidence of food-induced anaphylaxis in the emergency 
departments was 61%, with 20% due to insects and 8% due to medication (Mullians 
RJ, Clin Exp Allergy 2003; 33:1033-44). 
 
Yocum et al, (JACI 1999; 104:452-456) states there are 30 cases of anaphylaxis per 
year per100,000 persons  in westernised countries.  Food causes 36% of these.  
 
In the USA, where the population is 280 million, this equates to 30,000 cases of 
anaphylaxis per year, and 120 deaths. 
 

Allergic Eosinophilic Esophagitis  
 
Eosinophilic esophagitis is a moderate to severe reflux condition associated with food 
allergy.  The condition seems to be increasing in the community, with onset any time 
from infant years to adolescence.  Foods implicated include milk, wheat, soy, egg 
and beef.  It is diagnosed when the patient does not respond to reflux medication and 
shows response to elimination of protein from the diet, or steroids.   
 
Professor Sampson’s theory is that it may be doctor-induced (or ©iatrogenic©) as a 
result of the aggressive treatment of milk regurgitation (reflux). Some reflux 
medications move food out of the stomach and others reduce the acid.  This may 
have the effect of flushing potentially allergy-inducing foods through into the bowel 



and then into the bloodstream, while at the same time reducing the chances for them 
to be destroyed beforehand by stomach acid. 
 
The condition is more common in males than females, and in families who have a 
history of allergy. 
 
Asthma 
 
Asthma, a chronic medical condition, affects more than 17 million Americans (3-4% 
of the population). Asthma results when triggers (or irritants) cause swelling of the 
tissues to the air passages of the lungs, making it difficult to breathe. Typical 
symptoms of asthma include wheezing, coughing, and shortness of breath 
 
It was previously been believed that food-triggered asthma is rare, occurring only 
among 6-8% of children with asthma and less than 2% of adults with asthma.  
However, studies conducted by Professor Sampson’s team indicate that 50% of 
asthmatics that required ventilation in an Intensive Care Unit had food allergy, and 
10% of those asthmatics admitted to a regular ward had food allergy. 
 
The symptoms of food allergy are therefore thought to be exacerbated in those 
individual’s whose bronchial systems are already compromised by asthma.  This 
reinforces the recommendation for doctors to prescribe an Epipen if a person has 
food allergy plus asthma.   
 
 
Managing food allergies 
 
The current methods for managing food allergies include education of the patients to 
ensure they can read and understand food labels.  Allergic individuals must avoid all 
sources of the allergen, including ‘hidden’ allergens ie. derivatives of allergens that 
are not labelled with the name of the allergen.  This includes caseinates, vegetable 
oils, lecithins and other food additives. 
 
Food-allergic individuals are also encourages to learn about the food manufacturing 
process so they are able to identify products most likely to contain accidental 
allergens such as chocolate, ice cream and other products made in conjunction with 
peanuts or tree nuts. It is also recommended they avoid high-risk situations such as 
buffets and food service areas where common utensils and food preparation areas 
are used. 
 
One of the examples provided by Professor Sampson included two products that had 
practically identical labels, despite being in different sized packaged, as pictured 
below. Both products listed the same ingredients, which included ‘hydrolysed 
protein’. Having consumed the product in the smaller package safely, a milk-allergic 
consumer purchased and ate the product in the larger can.  The consumer suffered a 
severe allergic reaction, and upon following up with the manufacturer, was shown the 
‘kosher’ symbol on the large can, which indicated the presence of dairy in the 
product.   The manufacturer informed the consumer that the hydrolysed protein was 
soy in one product and milk in the other.  With the new food labelling laws in the 
USA, this information will need to be provided clearly on the package. 



 
 

 
The effect of cooking and digestion 
 
The specific structural epitope of the allergenic protein will determine whether it will 
be affected by heat or digestion.  If the protein structure is sequential, where the 
allergenicity is conferred by a consecutive sequence of amino acids, it is not likely to 
be affected by processing as the sequence will remain intact.  If the protein is 
conformational, and the allergenic sequence of amino acids is created when different 
parts of the protein come together through bonding at various points along the 
molecule. If these bonds are affected by processing, it is unlikely that the amino acid 
sequence will remain intact, and the protein will therefore lose its allergenicity. 
 
This is represented in the following diagrams. 

 
Thresholds 
 
The amount of food consumed affects the severity of the reaction. However, the 
clinical sensitivity threshold is not known, but it is in ppm.  The table below highlights 
the information we need to enable safe thresholds to be set, compared to the 
information that is currently available. 
 
If no protein is present in the food, the food is safe to be consumed.  The difficulty is 
in determining whether there is protein present in the food or not.  While ELISA test 
kits are useful in detecting indicator proteins, they do not provide definitive evidence 
as to the absence of other key proteins. 
 
Severe reactions have usually been associated with higher levels of accidental 
consumption. 

 

 



Minimal Eliciting Doses 
What We Need 

 
-  Data from Challenges of allergic humans 
-  Well-characterised human subjects 
-  Representative of the whole population allergic 

to a specific food 
-  Large number of challenged subjects 
-  Low-dose challenges 
-  Determine NOAEL and LOAEL 
-  Consistent protocol 
-  Nature of challenge material 
-  Data from all of the Big 8 
-  Reliable, quantitative analytical methods 
-  Ingredient approach 
-  Consensus assessment approach 
 

Minimal Eliciting Doses 
What We Have 

 
-  Human data 
-  Well-characterised human subjects (mostly) 
-  Reasonable large numbers 
-  Low dose challenges skewed towards more 

highly sensitive 
-  LOAEL more commonly published 
-  Reliable, quantitative analytical methods for the 

Big 8 
-  Ample data for milk, egg, peanut 
-  Possible access to additional challenge data 
 

 

 
Clinicians around the world are doing trials for clinical diagnosis purposes, however 
these are not designed for setting thresholds in the food manufacturing environment.  
It may not be possible to design studies with sufficient power to give the desired 
degree of safety assurance. For example, 268 patients and no reactions are required 
to say with 95% confidence that the reaction rate is less than 1%. 
 
Many studies do not yield a ‘no effect’ level, and most studies deliberately exclude 
individuals who have previously had a severe reaction (these patients may not be the 
most sensitive). 
 
As there is no current agreement on what type of uncertainty factor might apply to a 
threshold established through clinical studies, thresholds will need to be established 
on modelling.  Modelling is an accepted way of defining the probability of rare events 
with potentially severe consequences. 
 
The table below provides basic information about the lowest amount of food protein 
that has been shown to provoke an allergic reaction in a sensitive individual.  For 
more information on this study, please refer to Taylor et al. Factors affecting the 
determination of threshold doses for allergenic foods: how much is too much? JACI 
2002; 109: 24-30. 
 
 
 
 
 
 
 
 
 
 
 
Finding a cure 
 
Anti IgE therapies have been tested that will allow a sensitive individual consume 
up to 8 peanuts without adverse effects.  It is based on � -IgE which binds to IgE and 
prevents it from binding to the mast cell.  When the mast cell attempts to initiate an 

Food Protocol  Lowest provoking     No. Patients 
doses (mg protein) 
 

Peanut   0.25 mg (0.25 - 66 mg)  306 
 
Egg   0.13 mg (0.13 - 200 mg)  281 
 
Cow’s milk  0.6 mg  (0.6 - 180 mg)  299 



allergic reaction, there are too few IgE antibodies released to have a physiological 
effect. Most accidental consumption of peanut results in the ingestion of 1-2 peanuts, 
so whilst this will not allow allergic individuals to safely consume meals containing 
peanut protein, it will protect them from a serious reaction due to the accidental 
ingestion of low levels of peanut protein. 
 
As the work is based on the suppression of the mast cell response, the therapy 
should raise the threshold tolerance for any other allergenic foods. 
 
Engineered Proteins - Research has identified key sequences within major 
allergenic proteins, and the IgE binding sites on these have been modified by single 
point substitution of the amino acid sequences.  These alterations leave a protein 
with reduced IgE antibody binding affinity, therefore mast cells are not activated and 
an immune response is not elicited.   
 
 
 
 
 
 
 


