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Introduction

Food allergy is more common in infants and children

(~6% under 3 years of age) than in adolescents and

adults (~3.5%).
1
 The epidemiology of food allergy is

influenced by cultural and geographical dietary

influences. In US studies of young children, cow's milk,

hen's egg, peanut, wheat, and soybean account for the

majority of significant food-allergic reactions. For adults,

peanut, tree nuts (e.g. walnut, Brazil nut, cashew), fish,

and shellfish account for the majority of significant

reactions.
2
 Food allergic reactions can be severe and

life-threatening, and a number of patient factors were

reported to predict anaphylaxis.
3
 Such potentially fatal

reactions can occur at any age and even on the first

known exposure to a food. Food allergy is partly
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genetically determined and is often associated with a

personal or family history of atopic disease. The natural

history of food allergy varies depending on the type of

food under question. Allergies to cow's milk, egg,

soybean and wheat in children are most often outgrown

(up to 85-90% by the age of 5 years), while allergies to

peanut, tree nuts, fish and shellfish are not commonly

outgrown. Peanut allergy is probably the most

extensively reported and studied food in western

countries. Longitudinal studies found increasing

prevalence of peanut allergy.
4-6

 On the other hand, a

recent community-based survey reported the prevalence

of peanut allergy to be low among Asian schoolchildren.
7

Although peanut allergy is also uncommonly seen in local

children, our study of Hong Kong preschool children

found similar rates of allergies to peanut and other

common foods as Caucasian children.
8
 This case series

reviewed our single-center experience of the clinical

features and possible respiratory comorbidity among

children with peanut allergy.
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Patients and methods

Study population
This retrospective study included all patients aged

<18 years old who were managed for peanut allergy in

the allergy clinic of a university-affiliated teaching

hospital between January 1999 and June 2012. All

patients had clinical features suggestive of either

immediate or delayed hypersensitivity reactions to

peanut. Immediate reactions manifested as cutaneous

(hives, angioedema, itchy rash), respiratory (cough,

shortness of breath, wheeze, rhinorrhoea, stridor,

hypoxemia), gastrointestinal (vomiting, cramping

abdominal pain, diarrhoea) or cardiovascular (dizziness,

pallor, hypotension, shock) within 2 hours. Delayed

hypersensitivity reactions consisted of repeated

episodes of eczematous rash or gastrointestinal features

that developed up to 48 hours after peanut ingestion.
2

Anaphylaxis was defined according to the recent

international guideline.
3
 Because viral infections are a

common cause of acute urticarial, allergic reactions were

considered to be peanut-related only among patients

who were free from respiratory tract infection within one

week before the episodes. Patients and their parents

gave verbal consent before assessment. Patient's

parents responded to our validated Chinese International

Study of Asthma and Allergy in Childhood (ISAAC)

questionnaire
8-10

 to collect information regarding their

demographics, environmental exposures and respiratory

health status.

Skin prick testing for allergen sensitisation
Skin prick tests (SPTs) were performed according to

standard procedures using purified allergen extracts

(ALK Abelló, Round Rock, TX, USA or Hollister-Stier

Laboratories, Spokane WA, USA). These locally relevant

allergens included for inhalants Dermatophagoides
pteronyssinus, Dermatophagoides farinae, mixed

cockroaches, cat and dog danders, mixed molds,

Bermuda grass and mixed trees as well as for foods

cow's milk, hen's egg (whole, white, yolk), soybean,

peanut, wheat, beef, mixed fish, shellfish (mixed, shrimp,

crab, lobster), nuts (almond, cashew, hazelnut) and

tomato. Negative (diluent, normal saline) and positive

(histamine solution 10 mg/ml) controls were included

with every SPT procedure. Patients were considered to

be atopic if they had at least one positive SPT result

that showed an averaged diameter for induration of

!3 mm larger than the negative control.
11,12

Statistical analysis
Data was presented as median and range or number

and percentage. The distr ibut ion of di fferent

demographic and clinical factors between subject

groups was analysed by "2
 or Fisher exact test for

categorical variables and Mann-Whitney U test for

numerical variables as appropriate. Logistic regression

was used to identify any independent factors for peanut-

induced anaphylaxis or asthma diagnosis. The level of

significance was set at 0.05. All analyses were

performed using SPSS version 18.0 (SPSS Inc.,

Chicago, IL, USA).

Results

Subjects
Fifty-eight patients at a median age of 5.4 years (range

0.8-17.6 years) were identified, with 34 (58.6%) patients

being !5 years of age. Forty-three (74.1%) of them were

males. Table 1 summarises subjects' demographic and

clinical characteristics. Male patients were more likely

to present with anaphylactic reactions than females

(41.9% vs 7.1%; odds ratio 10.08, 95% confidence

interval 1.18-223.96, P=0.012 by Fisher exact test).

Nonetheless, logistic regression failed to identify any

demographic or clinical factor that was associated with

peanut-induced anaphylaxis. Regarding anti-allergy

treatments, adrenaline autoinjectors were prescribed to

17 (29.3%) patients whereas salbutamol inhaler and

oral antihistamine were prescribed to 29 (50.0%) and

46 (79.3%) patients respectively.

Table 1.  Demographic and clinical features for all 58 patients

with peanut allergy

Characteristic Result

Age at evaluation, year 5.4 (3.2-8.9)

Age at presentation, year 2.0 (1.3-4.0)

Male, n (%) 43 (74.1)

Onset before 2 years of age, n (%) 22 (37.9)

Ethnic Chinese, n (%) 54 (93.1)

Place of birth outside Hong Kong, n (%) 13 (22.4)

Domestic tobacco smoke exposure, n (%) 6 (10.3)

Pet keeping at home, n (%) 8 (13.8)

Furry toys at home, n (%) 18 (31.0)

History of comorbid allergic diseases

Asthma, n (%) 35 (60.3)

Rhinitis, n (%) 37 (63.8)

Eczema, n (%) 51 (87.9)

Chronic urticaria, n (%) 3 (5.2)

Results expressed in median (interquartile range) or number (percentage)
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Clinical features of peanut allergy
Our patients presented at a median age of 2.0 years

(range 0.3-10 years). Figure 1 shows the presenting

features of these patients. Overall, 19 (32.8%) patients

suffered from anaphylaxis following peanut ingestion.

Thirty-seven (63.8%) patients reported isolated

cutaneous symptoms either alone or in combination.

Spectrum of food allergies and sensitisations
Twenty-five (43.1%) patients were only allergic to

peanut, and 33 patients showed allergic reactions to

other food items. Figure 2 illustrates other food items

that our patients were allergic to. The three leading co-

allergic food items in our patients were hen's egg

(27.6%), shellfish (17.2%) and nuts (13.8%). As

evaluated using SPT, 45 (88.2%) of 51 patients tested

were found to be atopic to at least one allergen.

Table 2 summarises the SPT results for atopic

sensitisation to individual inhalant and food allergens.

House dust mites (Dermatophagoides pteronyssinus
and Dermatophagoides farinae) and furry pets were the

most important inhalant allergens in our children. Sixty-

two percent of 50 patients being tested with whole

peanut extract were positive. Consistent with the

reported clinical food reactions, SPT results also

revealed hen's egg, shellfish and mixed nuts to be the

major food allergens in addition to peanut among our

peanut-allergic patients.

Factors associated with comorbid asthma
diagnosis
Thirty-five (60.3%) patients had physician-diagnosed

asthma at the time of our evaluation. Table 3 summarises

the relationship between asthma and different

demographic and clinical factors. Asthma was

significantly associated with presence of rhinitis

(P=0.009), and marginally associated with being born

outside Hong Kong (P=0.056). All other factors were not

different between patients with and without comorbid

asthma. By logistic regression, neither rhinitis nor place

of birth was associated with asthma diagnosis in our

peanut-allergic patients.

Discussion

This retrospective review of 58 Hong Kong children with

peanut allergy found that one-third of them suffered from

peanut-induced anaphylaxis. Thirty-three patients

showed allergic reactions to other foods, the leading

ones being hen's egg (27.6%), shellfish (17.2%) and

tree nuts (13.8%). Asthma and rhinitis were found in 35

(60.3%) and 37 (63.8%) patients respectively, and

asthma diagnosis was associated with presence of

rhinitis and marginally with being born outside Hong

Kong. None of the personal or clinical factors was

associated with anaphylaxis or asthma diagnosis in our

patients.

Peanut allergy is well recognised and studied in western

countries. The US National Health and Nutrition

Examination Survey provided nationally representative

estimates of the prevalence of and demographic risk

factors for food allergy.
1
 They measured serum food-

specific IgE to peanut, cow's milk, egg white, and shrimp,

Figure 1. Details of presenting features for peanut allergy in our

58 patients. The combined skin group consisted of two or more

features of urticaria, eczema and angioedema.

Figure 2. Spectrum of concomitant clinical food allergies in our

peanut-allergic patients, and only included food items that two

patients showed allergic reactions.
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Table 2.  Spectrum of allergen sensitizations by skin prick testing in our peanut-allergic children

Allergen No. of patients tested Number (percentage) positive

Inhalants

Dermatophagoides pteronyssinus 51 45 (88.2)

Dermatophagoides farinae 41 34 (82.9)

Cat dander 46 14 (30.4)

Dog dander 45 13 (28.9)

Bermuda grass 40 9 (22.5)

Mixed molds 35 7 (20.0)

Mixed cockroaches 47 8 (17.0)

Mixed trees 34 4 (11.8)

Food allergens

Peanut 50 31 (62.0)

Hen's egg 50 24 (48.0)

Whole hen's egg 18 7 ( 38.9)

Hen's egg white 31 17 (54.8)

Hen's egg yolk 31 13 (41.9)

Shellfish 46 18 (39.1)

Shellfish mix 24 9 (37.5)

Shrimp 23 5 (21.7)

Crab 14 7 (50.0)

Nuts 47 14 (29.8)

Cow's milk 49 11 (22.4)

Fish mix 41 8 (19.5)

Soybean 44 8 (18.2)

Wheat 44 5 (11.4)

Tomato 28 2 (7.1)

Beef 47 3 (6.4)

Table 3.  Relationship between demographic and clinical factors and physician-diagnosed asthma in our patients

Characteristic Asthma No asthma P†

n=35 n=23

Age at evaluation, year* 5.4 (3.6-9.6) 5.0 (2.6-6.7) 0.269

Age at presentation, year* 2.0 (1.3-3.5) 2.1 (1.3-4.0) 0.737

Male, n (%) 26 (74.3) 17 (73.9) 0.975

Onset before 2 years of age, n (%) 14 (40.0) 8 (34.8) 0.689

Ethnic Chinese, n (%) 33 (94.3) 21 (91.3) 1.000

Place of birth outside Hong Kong, n (%) 11 (31.4) 2 (8.7) 0.056

Presenting features

Urticaria, n (%) 25 (71.4) 16 (69.6) 0.879

Eczematous rash, n (%) 5 (14.3) 5 (21.7) 0.462

Angioedema, n (%) 21 (60.0) 11 (47.8) 0.362

Gastrointestinal, n (%) 2 (5.7) 0 0.513

Respiratory, n (%) 13 (37.1) 5 (21.7) 0.215

Cardiovascular, n (%) 1 (2.9) 0 1.000

Anaphylaxis, n (%) 13 (37.1) 6 (26.1) 0.380

Food allergy 0.150

Cow's milk 2 (5.7) 3 (13.0) 0.376

Hen's egg 8 (22.9) 8 (34.8) 0.320

Fish 4 (11.4) 2 (8.7) 1.000

Wheat 1 (2.9) 1 (4.3) 1.000

Shellfish 6 (17.1) 4 (17.4) 1.000

Nuts 4 (11.4) 4 (17.4) 0.700

Atopy by skin prick test 30 (85.7) 15 (65.2) 0.179

History of atopic disorders

Rhinitis, n (%) 27 (77.1) 10 (43.5) 0.009

Eczema, n (%) 30 (85.7) 21 (91.3) 0.692

Chronic urticaria, n (%) 3 (8.6) 0 0.270

*Expressed in median and interquartile range; 
†
Analysed by Mann-Whitney U test,  2 or Fisher exact test.

O r i g i n a l  A r t i c l e
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and the estimated prevalence of clinical allergies

to these foods was 2.5% (peanut 1.3%; milk 0.4%;

egg 0.2%; shrimp 1.0%). Food allergy was more

common among males, children and non-Hispanic

blacks. In our review, three quarters of peanut-allergic

children were males. Even more, these boys were at

risk of having peanut-induced anaphylaxis. Our data

also found asthma and rhinitis to be common (up to

two-thirds) among peanut allergic children. This result

echoed the data published by the above US survey in

which patients with food allergy had a 3.8-fold risk for

current asthma and 6.9-fold risk for emergency

department visit for asthma in the preceding 12 months.
1

Therefore, food allergy was an under-recognised risk

factor for problematic asthma.

The epidemiology of peanut allergy is ill-defined in Asian

populations. Using a structured written questionnaire,

Shek et al evaluated the prevalence of peanut, tree nut,

and shellfish allergy in Singapore and Philippines.
7

Among >25,000 Singaporean and Phi l ippine

schoolchildren, the prevalence of likely peanut and tree

nut allergy were similar in both local Singapore (0.64%

and 0.28% for 4-6 years; 0.47% and 0.3% for 14-16

years) and Philippine (0.43% and 0.33% for 14-16 years)

schoolchildren. In the contrary, shellfish allergy was

more common in Singapore (4-6 years 1.19%; 14-16

years 5.23%) and Philippine (14-16 years 5.12%)

schoolchildren. Our recent community-based survey

also revealed shellfish to be the most common food

causing adverse food reactions in Hong Kong preschool

children.
8
 The above study as well as our data suggested

the place of birth to be an important factor for childhood

allergies. Respondents born in western countries had

increased risk of peanut (adjusted odds ratios 3.47 for

4-6 years and 5.56 for 14-16 years) and tree nut allergy

(10.40 for 4-6 years and 3.53 for 14-16 years) when

compared with those born in Asia.
7
 Our case series

found peanut-allergic children born outside Hong Kong

might be at risk of having asthma. These observations

support the importance of early-life exposures in

determining allergy risks.

One-third of our peanut-allergic children had history of

anaphylaxis with either respiratory and/or cardiovascular

involvement.
3
 On the other hand, our community survey

reported that 23 (7.7%) of 298 children with reported

adverse food reactions had severe features.
8
 Such

difference in the severity of peanut-associated reactions

might be due to referral bias because it was more likely

for patients with severe reactions to be seen in our

allergy clinic. In addition, the above figure of severe

adverse food reactions noted in our community survey

was the aggregate due to all reported food items. Peanut

is well recognised to be a common cause of severe

food reactions and anaphylaxis,
2,3

 whereas the reactions

caused by cow's milk, egg, wheat and soybean were

much less likely to be severe.

This study has a number of limitations, the most

important being that its retrospective nature might lead

to recall and selection biases. The clinical features

reported by patients' parents were likely to be incomplete

and might even be unreliable. Results from Figure 1

suggested that only five patients had isolated

eczematous reactions following peanut ingestion. We

would then expect the remaining 53 patients to have

positive SPT if all of them had IgE-mediated immunity

to peanut. However, only 31 of 50 patients showed

positive SPT response to peanut (Table 2). Another

drawback was that the panels of inhalant and food

allergens that we used for SPT also changed with time,

and this resulted in missing data on al lergen

sensitisation for accurate analysis. Prospective cohort

with long-term patient follow up is thus needed to

accurately define the manifestations and natural history

of peanut allergy in local children. Besides, the small

number of peanut allergic children that we reviewed did

not allow us to identify independent factors for

anaphylaxis and asthma diagnosis.

This retrospective review found that one-third of peanut-

allergic patients suffered from anaphylaxis. Concomitant

allergies to other foods such as hen's egg, shellfish and

tree nuts are common among these children. Asthma

and rhinitis were also prevalent in these peanut-allergic

children. Our results strongly support that adrenaline

autoinjectors should be an essential component of the

management plan for children with peanut allergy.

These patients should also be assessed for coexisting

asthma and rhinitis during follow up.
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