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Abstract

Background: Little is known on the clinical manifestations of coconut allergy. Our knowledge to 

date is mainly based on case reports.

Objective: To characterize the allergic reactions to coconut and suggest diagnostic cutoffs for 

specific immunoglobulin E (sIgE) and skin prick testing (SPT) to predict clinically reactive 

coconut allergy.

Methods: Methods include retrospective chart review at an urban tertiary care center of patients 

with positive testing result for coconut. Probability curves were computed by logistic regression 

for SPT and coconut sIgE.

Results: Of 275 records reviewed, 69 patients reported coconut reactions and 206 were 

sensitized only or nonallergic. The reactions occurred with breastfeeding (n = 2), contact (n = 10), 

or oral ingestion (n = 57). Approximately 50% of oral ingestion reactions were associated with 

mild/moderate anaphylaxis. Clinical reactivity vs sensitization was more common in topical 

coconut users (2-fold) (P = .02). Although not statistically significant, there was a trend toward 

more coconut allergy vs sensitization in Asian and African American patients. The probability of 

allergy with positive SPT result was approximately 50% and with sIgE was approximately 60%. 

At an SPT of 9 mm wheal or sIgE of 58 kU of allergen/L, there is a 95% probability of reaction. 

Cosensitization with tree nuts, legumes, and seeds was common. Macadamia nut had the strongest 

correlation with coconut (r = 0.81, P < .001, n = 101).

Conclusion: Although the rate of reactivity to coconut in sensitized individuals is low, half of 

the reactions from consumption met the criteria for anaphylaxis. Clinicians should be aware of the 

spectrum of reactions and diagnostic use of sIgE and SPT.
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Introduction

Coconut allergy is becoming a more common concern among parents of children with food 

allergy, in part owing to the required labeling on packaged foods.1 In addition, coconut has 

increasingly become part of the US diet and is a nutritional alternative beverage for children 

with cow’s milk allergy. It is striking that coconut is the most common food allergen present 

in commercially available skin care products, with 1 study revealing approximately 75% of 

shampoos and body soaps contain coconut.2 Furthermore, coconut has been popularized as a 

natural moisturizer for babies, particularly children with atopic dermatitis at high risk for 

food allergy.3 In infants, applying coconut to inflamed skin and not engaging in oral 

consumption is a concerning set-up for percutaneous sensitization and ultimately food 

allergy, not oral tolerance.4–6

Importantly, coconut (Cocos nucifera) is a fruit and not a tree nut, a misconception 

perpetuated by the Food Allergen Labeling and Consumer Protection Act which requires 

coconut labeling on packaged foods.7 We have observed that coconut is often tested in 

evaluation of tree nut allergies likely because it is included in tree nut allergen panels. In a 

study of children with allergy to tree nut, coconut sensitization was reported to be 

approximately 30% in 298 children7 and approximately 20% in another study of 191 

children with sesame and tree nut allergy, with a 25% patient-reported rate of allergic 

reactions.1 Although reaction characteristics have been described in published case reports 

and case series,8–14 diagnostic cutoffs associated with reactions on specific immunoglobulin 

E (sIgE) and skin prick testing (SPT) have not been established.

Given our institutional experience and the paucity of literature on this topic, we sought to: 

(1) characterize the spectrum of reactions to coconut from a US cohort and (2) assess for 

possible diagnostic cutoffs for sIgE and SPT that may correlate with clinically relevant 

coconut allergy.

Methods

Chart Review

After the institutional review board approval, we retrospectively identified patients who were 

evaluated in the allergy clinic at Ann & Robert H. Lurie Children’s Hospital of Chicago 

between January 1, 2002, and August 1, 2017, and had sensitization (≥0.1 kU of allergen/L 

[kUa/L] for sIgE or ≥3 mm wheal to bifurcated needle on SPT) to coconut. Patients were 

excluded if they had no clinical notes in the medical record. Medical records including 

clinical notes, demographic information, and laboratory data were reviewed. Demographic 

information, such as insurance type, race or ethnicity, and age, was captured from the initial 

visit. The International Classification of Diseases–diagnosed asthma, allergic rhinitis, or 

atopic dermatitis was captured from the initial visit for coconut allergy evaluation. Results of 

SPT to coconut extract (Greer) and coconut sIgE (Phadia ImmunoCAP) testing performed at 

the initial evaluation for coconut and subsequent visits if available were included. Detailed 

manual chart review of physician/nurse practitioner notes was conducted to determine the 

characteristics of initial reactions to coconut and subsequent reactions if they occurred. Use 
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of coconut-containing products for topical application was noted when documented in the 

chart. Dates of reactions or oral food challenges were coded when available.

Statistical Analyses

Patient characteristics were compared between sensitized patients who had no history of 

reaction (or no history of ingestion) and those with self- or parent-reported history of 

reaction, using χ2 for frequency data and t test to compare means. Descriptive statistics were 

used to compare reaction characteristics. Cosensitization to other tree nuts, soy, and common 

food allergens was compared using Pearson correlation coefficient. Receiver operating 

characteristic curves and probability curves (from logistic regression) were computed to 

develop diagnostic predictors to differentiate sensitized vs patients with allergy. We used the 

Statistical Package for Social Sciences (version 25; International Business Machines 

Corporation, Chicago, Illinois). A P value less than .05 was considered statistically 

significant.

Results

Patient Characteristics

We identified 275 patients with positive coconut allergen testing result either by means of 

SPT or sIgE who had been evaluated in our allergy clinic. In reviewing the chart of the 

initial encounter for coconut allergy evaluation, we found that 69 (25%) had a history of 

contact/ingestion with reaction, 9 (3%) had ingested without reaction, and 197 (72%) were 

sensitized with no known history of ingestion. Average SPT wheal size between these 

groups ± SD was 7.67 ± 3.92 (n = 30), 4.75 ± 2.87 (n = 4), and 4.38 ± 2.64 (n = 52), 

respectively (P < .01). Coconut sIgE means ± SD were 13.83 ± 18.48 kUa/L (n = 62), 2.95 ± 

4.03 kUa/L (n = 8), and 7.06 ± 13.92 kUa/L (n = 168), respectively (P < .01). The 

characteristics of patients sensitized with no known exposure or no history of reaction are 

compared with those with sensitization and history of reaction in Table 1. Coconut sIgE and 

SPT wheal and flare sizes were significantly different between the groups. Furthermore, 

although not statistically significant, there was a trend for racial demographic differences 

between the group with allergy vs the sensitized-only group. Asian children had a 2-fold 

increased rate of allergy vs sensitization (17.4% vs 8.7%), and African American children 

had a 1.5-fold increased rate (13.0% vs 8.7%). Moreover, although not many charts 

documented whether or not coconut oil had been applied topically (n = 57), 22% of patients 

with allergy vs 10% of sensitized patients reported use of such products.

Reaction Characteristics

Of the 69 patients with known coconut reactions, 2 reacted owing to breastfeeding exposure, 

10 reacted with skin contact, and 57 reacted after ingestion. Of the 57 patients who had oral 

ingestion, 4 had a mixed allergen ingestion that included another known allergen, making it 

unclear whether coconut was definitively implicated (details provided in eResults). Figure 1 

characterizes the ingestion reactions of the 53 patients with reactions clearly to coconut only. 

Regarding the reactions, 17% had mild mouth/tongue pruritus or throat symptoms, 34% had 

rash, urticaria, pruritus or angioedema, 25% had nasal congestion, vomiting/diarrhea, or 

mild anaphylaxis, and 25% had moderate anaphylaxis (ie, respiratory symptoms present or 
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more than 1 system affected). In the 9 patients with oral or throat-only reactions, 7 were 

coincidentally evaluated by our standard aeroallergen panel. Of the pollens tested, 4 patients 

had allergy to ragweed (short or long ragweed), 5 to grass (timothy or orchard), and 5 to tree 

(ash, oak, elm, birch, or maple/box elder). There were no anaphylactic reactions with 

contact-only exposure; all were characterized by cutaneous reactions; urticaria (n = 3), 

diffuse pruritus (n = 1), or nonurticarial rash (n = 6). Of these patients, 6 had localized 

reactions immediately after application and the remaining 4 charts reported nonurticarial 

rash but did not have specific timing or details. Breastfeeding reactions in 2 patients were 

recorded as rash or eczema. In both of these patients, the reaction occurred at under 6 

months of age. The sIgE was drawn shortly after the reaction in 1 patient (0.57 kUa/L) and 

several years later in the other patient (4.16 kUa/L); no SPT was performed. Only 1 patient 

continues to avoid and has not directly consumed coconut, and follow-up of the other child 

is not available.

Diagnostic Predictors of Coconut Allergy

We sought to evaluate for associations between the results of sIgE or SPT and clinical 

reactivity or tolerance to coconut. We analyzed a subset of patients in whom ingestion or 

oral food challenge occurred within 12 months of testing. Table 2 details the characteristics 

of those patients. Only 4 patients had subsequent consumption and reaction documented 

after the initial visit. Of these patients, 2 were offered oral food challenges that have not 

been performed to date. Only 1 patient in our cohort had an oral food challenge to determine 

the development of natural tolerance. That patient had an initial reaction of gagging and 

throat discomfort with an sIgE of 0.74 kUa/L. After 1 year, the sIgE was 0.26 kUa/L, and a 

coconut oral food challenge was conducted without adverse reaction. Table 2 also describes 

the 23 sensitized patients who had no reaction on oral food challenge or at-home ingestion.

Given the small number of food challenge-proven reactions, we created the probability of 

reaction models on the basis of home contact/ingestion or food challenge-proven allergy. 

Patients who were sensitized without history of ingestion were excluded, and those with 

mixed allergen ingestions were excluded. The cohort of patients with allergy used for this 

analysis is depicted in Table 1 (in addition to patients with mixed allergens) including 

patients 3 and 4 with allergy who had reactions at challenge but were initially sensitized 

only defined in Table 2. Patients without allergy are defined in Table 2. We created receiver 

operating characteristic curves to analyze the sensitivity and specificity of coconut sIgE and 

SPT associations with reactions (eFig 1). Although not all subjects had both SPT and sIgE, 

we found that SPT (n = 27 with allergy and 9 without allergy) had better performance 

characteristics than sIgE (n = 60 with allergy and 21 without allergy) with an area under the 

curve of 0.89 vs 0.74. We constructed a probability curve of SPT and sIgE values with this 

patient cohort, revealed in Figure 2A and Figure 2B, respectively. Given the many patients 

with allergy (reactive) with low sIgE values, we found that the probability of allergy within 

those with coconut sIgE greater than 0.1 kUa/L is approximately 60%. SPT of 3 mm wheal 

or greater is associated with a 50% probability of allergy. A total of 95% probability of 

allergy was found at a SPT value of 9 mm wheal and sIgE of 58 kUa/L. We also constructed 

a probably curve on the basis of the small subset of patients who reported moderate 
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anaphylaxis at initial visit and had sIgE testing available (n = 12). Sensitization was 

associated with an approximately 30% rate of moderate anaphylaxis.

Cosensitization

Allergen sIgE in coconut-sensitized patients at initial presentation was compared across 

several groups of allergens. Tree nuts were most often tested with coconut, and all tree nuts 

consistently correlated with coconut levels. The strongest association was with macadamia 

nut (r = 0.81, P < .001, n = 101). Legumes (in addition to peanut) and seeds (in addition to 

sunflower) were also significantly associated. Fruits were only tested in a few patients, but 

they did not consistently correlate with coconut sIgE levels (Table 3).

Discussion

This is the most comprehensive report to date revealing the gamut of reactions to coconut 

reported at a pediatric tertiary care center that can occur by means of skin contact, 

breastfeeding, or ingestion. Reactions can present as atopic dermatitis flare, urticaria, mild 

oral symptoms, and mild/moderate anaphylaxis. No reactions by means of skin contact or 

breastfeeding resulted in anaphylaxis. Sensitization to coconut as determined by SPT and 

sIgE is associated with an approximately 50% and 60% chance of patient/parent report of 

clinical reactivity, respectively. This rate of reaction in sensitized individuals is similar to 

what has been reported for most other common food allergens.15 Of the ingestion reactions, 

approximately 50% were associated with mild/moderate anaphylaxis. Many patients were 

referred to our practice from another provider who had performed panel testing. We believe 

that this was the reason for the high positive rate of coconut sensitization and lack of history 

of reactivity. As is the case for other food allergens, this finding suggests that panel testing is 

a highly inaccurate approach.16

Although our study was limited in that we did not have food challenge-proven allergy, we 

are the first study to provide sIgE and SPT correlates with allergic reactions to coconut. 

Presented probability curves can be helpful for clinicians in determining whether to offer 

food challenge17 in coconut-sensitized individuals. Similar to other food allergens,15 we 

found a 95% probability of allergy to high numbers on SPT and sIgE, with SPT value of 9 

mm wheal and sIgE of 58 kUa/L. Low specificity of coconut allergen testing is likely due to 

high rates of sensitization in patients with atopic dermatitis18 who might be using coconut-

containing cosmetic products19 and owing to crossreactivity of coconut with other allergens 

(tree nuts, soy, etcetera).20

We found a trend for racial differences in those with allergy to coconut, specifically a higher 

risk for allergy vs sensitization in Asian and African American patients, at 2-fold and 1.5-

fold, respectively. This might reflect more frequent inclusion of coconut in the diet21 or in 

topical application. Topical exposure to food allergens, such as peanut, is associated with 

increased risk of food allergy,22 which from our data also seems to be the case for coconut. 

Although history of topical application was not well documented in the charts we reviewed, 

we found higher rates of allergy in those who used coconut topically. Given the high 

prevalence of coconut in skin and hair care products,2 we suggest that patients are counseled 

on the potential of topical coconut to cause allergy, particularly in high-risk groups. 
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Specifically, products with higher amount of allergen, such as pure coconut oil, should be 

the focus of counseling. There is only 1 case report suggesting ingestion of coconut might 

not be tolerogenic in someone applying coconut topically,10 but we believe that this case 

report reflects the need for frequent ingestion, several times per week, to maintain tolerance 

in high-risk individuals. Although none of our patients had documented allergic contact 

dermatitis to coconut, this and irritant dermatitis have been described as risks of topical 

coconut and possibly coconut derivatives.23,24 Future work is needed to determine the safety 

of topical coconut oil, and other coconut derivatives, in children with atopy and whether 

early and frequent oral ingestion of coconut can promote tolerance.

Cosensitization was common in our study between coconut, all tree nuts, egg, wheat, and 

most seeds/legumes. The high rate of cosensitization might in part be explained by our 

atopic tertiary care center patient population, in which approximately 60% of the patients 

had atopic dermatitis.18 Mechanistically, previously published work on seed storage proteins 

suggests that this might also be an explanation for some cosensitizations with tree nuts and 

legumes.25,26 For example, soy, coconut, and walnut cosensitization is common owing to 

shared legumin group of seed storage protein between these foods.20 This suggests that sIgE 

testing to these foods might reveal cosensitization, but not necessarily clinical reactivity. Of 

the tree nuts, we found that macadamia nut had the stronger correlation with coconut (r = 

0.81, P < .001), similar to another previously published study.7 Although the allergens in 

macadamia nut remain to be characterized, we speculate that there is likely homology 

between coconut and macadamia nut owing to seed storage protein homology.27 Although 

we did not specifically evaluate the clinical reactivity to other allergens in our study, 

previous studies suggest that cosensitization with coconut was not necessarily associated 

with clinical reactivity.1,20 We recommend that coconut sIgE and SPT are not included in 

tree nut panels and that these tests be performed in individuals with an indication specific for 

coconut allergen testing.

This study has several limitations, particularly the lack of oral food challenges for patients 

labeled to have allergy. Our study likely overestimates food allergy, and the true rate of 

allergy in sensitized individuals might even be lower, given our reliance of patient report for 

food allergy and lack of food challenge–confirmed patients. We tried to mitigate this effect 

by not including those with mixed allergen exposures in our probability models. Another 

limitation is the presence of selection bias; we only analyzed those with sensitization and did 

not include any patients who had negative skin and blood testing results. In addition, many 

sensitized patients with higher SPT or sIgE values were not challenged. To improve the 

specificity of our group without allergy for allergic probability models, we only included 

those with food challenge or parent report of no reaction after ingestion within 12 months of 

testing, not those whom were only sensitized but had never consumed. The age at which the 

initial reaction presented was not always clear or missing from the chart. In addition, we 

were not able to collect consistent data on timing of initial reaction with ingestion, so we are 

unable to fully report on that. Furthermore, the association with sensitization is not 

necessarily reflective of allergy to other foods, so we cannot conclude that homology 

between allergens merely an association is present.

Kruse et al. Page 6

Ann Allergy Asthma Immunol. Author manuscript; available in PMC 2021 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



In conclusion, coconut is associated with a wide range of allergic reactions in children. 

Topical, breastfeeding, and ingestion exposures are associated with the reactions. Coconut-

based products might be a source of sensitization, and clinicians should consider the risk of 

use in children with atopic dermatitis. Sensitization to coconut in our pediatric tertiary care 

center cohort is associated with a 50% to 60% rate of patient- or parent-reported reaction, 

with no severe anaphylaxis. Testing for coconut allergy should not be performed in patients 

without an indication. SPT and sIgE testing can be used to help guide clinicians in 

determining the probability of reaction, with a very low threshold for challenge. Further 

work is needed to improve the clinical use of coconut allergy diagnostics in conjunction with 

oral food challenges.
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Figure 1. 
Reaction characteristics with oral ingestion of coconut (n = 53) derived from parent report at 

initial evaluation for coconut allergy at our clinic, excluding those with mixed allergen 

reactions.
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Figure 2. 
A, Estimated probability curve for allergy at a given coconut SPT wheal size in millimeters 

derived from logistic regression; n = 27 patients with allergy and n = 9 patients without 

allergy. B, Estimated probability curve for allergy at a given coconut sIgE antibody level 

derived from logistic regression; n = 60 patients with allergy and n = 21 patients without 

allergy. C, Estimated probability curve for moderate anaphylaxis by parent report at a given 

coconut sIgE antibody level derived from logistic regression; n = 12 patients with allergy 

and n = 21 patients without allergy. kUa/L, kU of allergen/L; sIgE, specific IgE; SPT, skin 

prick testing.
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