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Food Allergy (食物過敏)

• Second wave of the allergy epidemic, asthma being the first
Prescott S, Allen KJ. Pediatr Allergy Immunol 2011; 22:155-60

• Leading cause of anaphylaxis (休克反應) in emergency departments in 

a number of countries
Shaker M, et al. Curr Opin Pediatr 2009; 21: 667-74

• Food-induced anaphylaxis accounted for 125,000 emergency 

department (ED) visits and 150-200 deaths per year in U.S.
Bock SA, et al. J Allergy Clin Immunol 2007; 199: 1016-18



(Adapted from MingPao 14 

Jan 2008)

(Adapted from MingPao 4 May 2008)



Eczema

NIAID Expert Panel. J Allergy Clin Immunol 2010;126:S1-S58

食物不良反應

食物過敏



Prevalence of Food Allergy: a Meta-analysis 

Reported symptoms only

Rona et al. JACI 2007;120:638-46



Studies with SPT/sIgE/DBPCFC



Food Allergy: 

? an uncommon problem in Chinese children

• Very little published data

• Clinical experience:

– “uncommon in general”

– seafood: relatively common in southern China

– unusual allergen: bird’s nest

– milk allergy is rare

– peanut allergy is rare despite heavy consumption

• Confusion between lactose intolerance and milk allergy



Population Studies on FA / AFR Prevalence in Asia

Country n Age (yr) Methodology Overall (%)
Shellfish 

(%)
Egg
(%)

Peanut (%) Cow's milk (%)

Chen J
(2011)

China 477 <1 Report, SPT, DBPCFC 3.8 - 2.5 0.4 1.3

Chen J
(2012)

China 1604 0-2 Report, SPT, DBPCFC 6.2 0.2-0.4 3-4.4 - 0.8-3.5

Leung TF 
(2009)

Hong Kong 3677 2-6 Report & Doctor Dx 8.1 / 4.6 0.9 0.4 0.5 0.3

Ho MHK Hong Kong 548 <1 Report 4.9 - - - -

(2012) 1433 2-5 Report 5.3 - - - -

2755 6-10 Report 4.5 - - - -

2657 11-14 Report 4.7 - - - -

7393 all Report 4.8 1.8 1.3 0.8 1.0

Wu TC
(2012)

Taiwan 813 <3
Convincing hx +/-
SPT/IgE

3.4 1.1 0.36 1.1 1.1

15169 4-18
Convincing hx +/-
SPT/IgE

7.6 7.7 0.5 0.9 0.9

14036 >19
Convincing hx +/-
SPT/IgE

6.4 7.1 0.31 0.5 0.5

Shek LP Singapore 4115 4-6 Convincing hx - 1.2 - - -

(2010) 4390 4-6 Convincing hx - - 0.6 -

6342 14-16 Convincing hx - 5.2 - - -

6450 14-16 Convincing hx - - - 0.5 -



Epidemiology of AFR in HK Preschoolers

• Reported prevalence, clinical features and risk factors for parent-

reported AFR in young Chinese children in Hong Kong

– 3677 children aged 2-6 yrs from 21 nurseries and kindergartens

– subjects’ parents answered a self-administered questionnaire that was modified 

based on the International Study of Asthma and Allergy in Childhood

– prevalence of parent-reported AFR was 8.1% and parent-reported and doctor-

diagnosed AFR was 4.6%

Leung TF et al. Pediatr Allergy Immunol 2009;20:339-46



Infants Children Older children / Adults

Cow milk Cow milk Peanut

Eggs Eggs Tree nuts

Peanut Peanut Fish

Soy Soy Shellfish

Wheat

Tree nuts (walnut, 

cashew, etc)

Fish

Shellfish

Foods Responsible for Majority of 

Food-Allergic Reactions





Epidemiological studies

2. Cross-sectional surveys in

general population: 8 centers

Questionnaire-based

• school children (7-10 yrs)

• adults

Target: 3000 children and

3000 adults per center

Case-control study:

all cases* (reported history)

+

1 to 3 controls per case 

* for 24 priority foods of EuroPrevall

EuroPrevall



Food Allergy in Hong Kong

• “Probable food allergy”

– Subject reported to have experienced certain food allergy, with reactions 

within 2 hours after ingestion AND evidence of sensitisation

• SPT size ≥ 3 mm on the reported food 

AND/OR

• Serum specific IgE level ≥ 0.35 kUA/l on the reported food (Class 1 

to Class 6)

• The prevalence of “probable food” allergy in the 6,194 

selected sample is 2.81%

Wong GWK et al. Allergy 2010;65:385-90



Result

Hong Kong school children



• Prevalence of FA appears to be increasing worldwide:

– Self-reported survey data in US Branum AM, et al. Pediatrics 2009; 124: 1549-5

• 18% increase in food allergies from 1997 to 2007

– Rate of food allergy in China Hu Y, et al. Pediatr Int 2010; 52: 820-4

• Reported FA: 13.7% in 1999 to 16.7% in 2009 (P=0.268)

• SPT: 9.9% in 1999 to 18.0% in 2009 (P=0.002)

• FA diagnosed by food challenge: 3.5% in 1999 to 7.7% in 2009 (P=0.017)

• Limited evidence on the longitudinal changes of food allergy prevalence 

in both Asian and non-Asian populations

Longitudinal Changes in Prevalence of FA / AFR



Comparison between 2006 and 2013 Surveys

* P=0.521 for parent-reported AFR, adjusted for maternal education level;
P=0.008 [OR 0.72, 95% CI 0.56-0.92] for parent-reported, doctor-diagnosed AFR, adjusted for maternal 

education level

2006 Study

n=3677

2014 Study

n=3525
P-value

Food allergy, n (%)

Parent-reported AFR 298 (8.1) 341 (9.7) 0.019*

Parent-reported and doctor-diagnosed AFR 170 (4.6) 139 (3.9) 0.155*

Current food avoidance 423 (11.5) 465 (13.2) 0.029

Hospitalization due to AFR ever, n (%) 26 (0.7) 38 (1.1) 0.094

Hospitalization due to AFR in past year, n (%) 27 (0.7) 27 (0.8) 0.876

Co-morbid atopic disorders, n (%)

Wheeze ever 513 (14.0) 740 (21.0) <0.0001

Doctor-diagnosed asthma 184 (5.0) 164 (4.7) 0.487

Current wheeze 295 (8.0) 471 (13.4) <0.0001

Wheezing attack in past year, n (%)

1-3 episodes 202 (5.5) 320 (9.1) <0.0001

4-12 episodes 73 (2.0) 117 (3.3) 0.0004

>12 episodes 25 (0.7) 32 (0.9) 0.276

Hospitalization due to wheeze ever, n (%) 170 (4.6) 236 (6.7) 0.0001

Received asthma medications in past year, n (%) 620 (16.9) 937 (26.6) <0.0001

Rhinitis ever, n (%) 879 (23.9) 1146 (32.5) <0.0001

Eczema ever, n (%) 1165 (31.9) 1427 (40.5) <0.0001

Leung TF et al. APAPARI 2014



Diagnosis of Food Allergy



Food Hypersensitivity Disorders
Type Disorders

IgE-mediated

Cutaneous Urticaria, angioedema, morbilliform rashes, flushing

Gastrointestinal Oral allergy syndrome, gastrointestinal anaphylaxis

Respiratory Acute rhinoconjunctivitis, bronchospasm

Generalized Anaphylactic shock

Mixed IgE and cell-mediated

Cutaneous Atopic dermatitis

Gastrointestinal Allergic eosinophilic esophagitis and gastroenteritis 

Respiratory Asthma

Cell-mediated

Cutaneous Contact dermatitis, dermatitis herpetiformis

Gastrointestinal Food protein-induced enterocolitis and enteropathy, celiac disease

Respiratory Food-induced pulmonary hemosiderosis (Heiner Syndrome)



Allergic Reaction to Peanut

Burks WA. Lancet 2008;371:1538-46



Diagnosis of Food Allergy

(1) Acute urticaria  angioedema (IgE-mediated)

• immediate reactions (< 2 hours)

• may present with upper airway obstruction or anaphylactic shock 

• diagnosis can usually be confirmed by typical history plus the 
presence of food-specific IgE (by skin prick tests or RAST)

• needs supervised oral food challenges for diagnosis in doubtful cases 

(2) Eczematous (IgE/cell-mediated)

• immediate (< 2 hours) or delayed (up to 72 hours)

• food-specific IgE and atopy patch test may not be accurate

• needs to consider food elimination and re-challenge to confirm the 
diagnosis if history is suspicious



Double-blind Placebo-controlled 

Food Challenge (DBPCFC)

• the gold standard in diagnosing food allergy

• 2 day test: placebo/active

• preparation of the testing material

• each day: 3-4 hrs

• assessment periodically

• may induce severe allergic reaction / anaphylaxis





Conventional cut-offs for positive results:

Skin prick tests -  3 mm (induration)

Serum specific IgE by RAST -  0.35 kU/l



Probability of Food Reaction at a Given IgE Value

Sampson HA. JACI 2001;107:891-6

IgE level  0.35 kU/L is 

reported as positive



Predict Reactions Upon Oral Food Challenge 

Using the Pharmacia CAP-RAST FEIA System

Allergen Decision 

Point (kIU/L)

Sensitivity 

(%)

Specificity 

(%)

PPV (%) NPV (%)

Egg 7 61 95 98 38

Cow milk 15 57 94 95 53

Peanut 14 57 100 100 36

Fish 3 63 91 56 93

Soybean 30 44 94 73 82

Wheat 26 61 92 74 87



Peanut Allergy Diagnosis in UK ALSPAC
(n=161 challenges)

Roberts G et al. JACI 2005;115:1291-6



Diagnosis of Food Allergy

(1) Acute urticaria  angioedema (IgE-mediated)

• immediate reactions (< 2 hours)

• may present with upper airway obstruction or anaphylactic shock 

• diagnosis can usually be confirmed by typical history plus the 
presence of food-specific IgE (by skin prick tests or RAST)

• needs supervised oral food challenges for diagnosis in doubtful cases 

(2) Eczematous (IgE/cell-mediated)

• immediate (< 2 hours) or delayed (up to 72 hours)

• food-specific IgE and atopy patch test may not be accurate

• needs to consider food elimination and re-challenge to confirm the 
diagnosis if history is suspicious



Before Exclusion 2 weeks After Exclusion 2 days After Challenge



Emerging Trend in Measuring 

Specific IgE to Allergen Components



Peanut Allergen

• Peanut = Arachis hypogaea (Greek; hypogaea means “under the earth”)

• Belongs to legume family along with beans, peas, lentils and lupines

• Peanut is phylogenetically distinct from tree nuts 

• Classify according to potency to elicit symptoms based on main route 

of sensitization:

(i) Class I - induce allergies via gastrointestinal tract (e.g. cow’s milk, 

hen egg, fish, shellfish, tree nuts, wheat, soybean, peanuts)

(ii) Class II - foods of plant origin that induce food allergy via 

respiratory tract via cross-reactivity with pollens (i.e. birch 

pollen/apple or hazelnut allergy)

• Crude natural extracts contain both allergenic and non-allergenic 

molecules, with some molecules cross-reacting with homologous 

proteins from other sources (e.g. pollen)



Becker W-M & Jappe U. Chem Immunol Allergy 2014;100:256-67



Nicolaou N et al. JACI 2011;127:684-5



Lieberman JA et al. JACI Pract 2013;1:75-82



Strict avoidance of sensitized food(s) is the 

mainstay of food allergy management over 

the past few decades



Food-induced Anaphylaxis Admissions in 

Australia 1994-2005

Liew WK et al. JACI 2009;123:434-42
Liew WK et al. JACI 2009;123:434-42



Emergency Treatment of 

Anaphylaxis

Adrenaline

Fluid SupportOxygen

H1-antagonists

Inhaled 2-agonistCorticosteroids



Adrenaline for Anaphylaxis

• Adrenaline (1:1,000) is the medication of choice for anaphylactic 

episodes; other medications should be regarded as adjuvants

• Recommended dosage 0.01 mg/kg up to 0.3 mg

• Relatively narrow therapeutic window

• Intramuscular adrenaline is rapidly bioavailable; peak levels within 10 

minutes

• Lateral thigh (vastus lateralis) is the preferred site 

• Early use of adrenaline has been associated with a better outcome

• May need another dose 5-20 minutes later

• Cautious use in infants and children with body

weight < 10 kg (i.e. possible overdose) 



Tailored Action Plan for Anaphylaxis

* Refer to the previous relevant slide for details

Patient Factors Components of Anaphylaxis

Action Plan

Previous 

severe 

reaction

Coexisting 

persistent 

asthma

Other risk 

factors*

Self-Injectable 

Adrenaline

Anti-histamine Inhaled -

agonist

Yes No Yes / No Yes Yes No

Yes Yes Yes / No Yes Yes Yes

No Yes Yes / No Yes Yes Yes

No Yes No Yes Yes Yes

No No Yes Consider Yes No



Is there any new treatment for food allergy?





Allergens of  Proven Efficacy in Double-Blind 

Placebo-Controlled Immunotherapy Studies

Pollens

Cat

House dust mite

Hymenoptera 

Role of immunotherapy 

for foods?



JACI 2012;129:1179-84



J Allergy Clin Immunol 2011;127:640-6

• double-blind, placebo-controlled study that tested the clinical effectiveness, 

immunological changes and safety of SLIT for treating peanut allergy

• 18 children aged 1-11 yrs; continued a strict peanut-free diet for the whole study

• 6 months of dose escalation and 6 months of maintenance dosing of peanut protein, 

followed by DBPCFC and mechanistic studies

• subjects were restricted from eating 15 minutes before and 30 minutes after dosing

• study drug was administered sublingually, held for 2 minutes, and then swallowed

• dose escalation phase: initial 0.25 mg of peanut protein or placebo, followed by 13 

biweekly observed dose-escalation visits with doses increased by 25% to 100% 

until the maintenance dose of 2000 mg of peanut protein

• subjects continued the same dose daily at home for 2 weeks

• maintenance phase: 2000-mg maintenance dose



DBPCFC with 2500 mg 

peanut protein at 12-month

* P = .011; ** P = .043







• TNX-901 is a humanized IgG1 monoclonal antibody against IgE that recognizes 

and masks an epitope in the CH3 region of IgE responsible for binding to the high-

affinity Fc receptor on mast cells and basophils

• a double-blind, randomized, dose-ranging trial in 84 patients with a history of 

immediate hypersensitivity to peanut  randomly assigned in a 3:1 ratio to receive 

either TNX-901 (150, 300, or 450 mg) or placebo SC every 4 wks for four doses

• patients underwent a final oral food challenge within 2-4 wks after the fourth dose

2003;348:986-93



Percentage of Patients Who Tolerated Specified Dosing Thresholds 

during Oral Food Challenge at Screening and Wk 14-15



Srivastava KD et al. J Allergy Clin Immunol 2005;115:171-8

TCM for Food Allergy



• evaluated the safety and tolerability of food allergy herbal formula 2 (FAHF-2) in 

patients with food allergy

• randomized, double-blinded, placebo-controlled, dose escalation, phase 1 trial

• recruited 19 food allergic patients  received 1 of 3 doses of FAHF-2 or placebo: 

2.2 g (4 tablets), 3.3 g (6 tablets), or 6.6 g (12 tablets) 3 times a day for 7 days

• monitored vital signs, physical examination results, laboratory data, pulmonary 

function test results and ECG

• performed immunomodulatory studies

Wang J et al. Ann Allergy Asthma Immunol 2010;105:75-84





Conclusions

• Food allergy is a significant healthcare burden in children

• Most self-reported adverse food reactions are not due to food allergy 

• Beware of poor diagnostic performance of different allergy tests (e.g. 
false-positive for SPT or in vitro IgE testing)

• Emerging trend for measuring specific IgE to allergen components

• Food allergy evaluation is warranted mainly in children with suggestive 
history or those with moderate-to-severe eczema

• Food avoidance is advisable as long term management of food allergy, 
whereas intramuscular adrenaline is the treatment of choice for patients 
who develops severe allergic reactions/anaphylaxis

• Many exciting immunomodulatory treatments (e.g. anti-IgE, oral/SL 
immunotherapy, herbal medicine) for food allergy are under 
investigation


