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Where there’s smoke, there’s fire:
cannabis allergy through passive
exposure
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Clinical Implications
864
� The effects of indirect exposure to cannabis (respiratory/
cutaneous) on allergic sensitization are unknown. We
report on 2 cases in whom cannabis sensitization and
allergy with subsequent cross-reactive food allergies seem
to result from exposure to cannabis smoke and/or
indirect cutaneous transmission.
TO THE EDITOR:

Sensitization to cannabis mainly occurs through active con-
sumption with exposure by inhalation, cutaneous contact,
ingestion, and intravenous use. Most patients present with rhi-
noconjunctivitis and asthma and/or pruritus, and contact urti-
caria and/or angioedema. Hitherto, it has repeatedly been
demonstrated that the nonspecific lipid transfer protein (ns-LTP)
Cannabis sativa (Can s) 3 might be an important allergen.1 Other
allergenic components were described.2,3 However, they were
not further explored in this study. Because of the high cross-
reactivity between ns-LTPs, patients sensitized to ns-LTPs
frequently display multiple allergies designated as the “ns-LTP
syndrome.”4 We do not have a clear understanding of the effects
of passive exposure to cannabis smoke as a potential route of
allergic sensitization. Recently, we observed a 5-year-old boy who
suffered from cannabis-related allergies in whom sensitization
probably occurred via passive exposure to airborne cannabis
allergen.4 Here, we report 2 additional cases in whom cannabis
sensitization and allergy seem to result from passive exposure to
cannabis smoke and/or indirect cutaneous transmission.

A thorough history was taken and complemented by a stan-
dardized questionnaire on allergic symptoms. Informed consent
was obtained for all patients in accordance with the Declaration
of Helsinki. Skin prick tests (SPT) were performed with an
ns-LTP-rich extract from Can s prepared as described elsewhere.4

Cutaneous reactions were read after 15 minutes and a wheal
exceeding 3 mm was considered positive. Total IgE and specific
IgE (sIgE) to industrial hemp, rCan s 3 (C. sativa), rPru p 3
(Prunus persica), and bromelain (biomarker for sensitization to
cross-reactive carbohydrate determinants [CCD]) were
measured. Specific IgE was also quantified to the CCD-free re-
combinant (r) and native (n) allergenic components of endemic
pollen: rBet v 1 and rBet v 2 (birch; Betula verrucosa), rPhl p 1
and rPhl p 5b (timothy grass; Phleum pratense), nArt v 1 and
nArt v 3 (mugwort; Artemisia vulgaris). All sIgE quantifications
were performed using the ImmunoCAP technique (Thermo-
Fisher Scientific, Uppsala, Sweden) according to the manufac-
turer’s instructions, except for sIgE rCan s 3 that was performed
using a cytometric bead array technique.5 Titers � 0.10 kUA/L
were considered positive. Recombinant Can s 3 was cloned as
described elsewhere.6 Basophil activation tests (BAT) were per-
formed as described in detail elsewhere.7 Briefly, aliquots of
prewarmed heparinized whole blood were stimulated with 0.01,
0.1, 1, and 10 mg/mL of rCan s 3. Monoclonal anti-human IgE
served as a positive control (10 mg/mL, BD Biosciences,
Erembodegem, Belgium), and stimulation buffer was used to
measure spontaneous CD63 expression in quiescent cells. Flow
cytometric analysis was performed using side scatter, anti-IgE,
and CD203c to characterize the basophils. Subsequently,
within this gate, the percentage of activated basophils, that is,
those expressing CD63, was measured. Results were expressed as
net percentages of CD63þ basophils after subtraction of the
spontaneous expression. A BAT was considered positive if the net
upregulation of CD63 was >5%.4

Demographic data, clinical characteristics, and laboratory
results are displayed in Tables I and II. Both patients firmly denied
any previous active use but suffered from distinct respiratory and/
or mucocutaneous manifestations on passive exposure to cannabis
smoke. Furthermore, both patients suffered from an oral allergy
syndrome (OAS) and more generalized allergic reactions on
ingestion and/or consumption of various plant-derived foods.
Importantly, patient 2 reported that cannabis-related symptoms
clearly preceded the onset of allergic symptoms to plant foods. As
displayed in Table II, the diagnosis of cannabis-related allergies
and sensitization to Can s 3 was documented by skin testing,
quantification of sIgE antibodies, and BAT. Tables I and II show
that patient 2 displayed seasonal rhinoconjunctivitis due to a
pollen allergy. However, she did not display sIgE reactivity to
CCD or profilin, 2 components well known to elicit clinically
irrelevant sIgE results and mimic allergy.

To summarize, here we report 2 cases in whom a cannabis
allergy could have resulted from mere passive cannabis exposure,
as they denied any active use of the drug. Clinical suspicion of
this cannabis allergy was documented by sIgE quantification,
SPT, and BAT, which, together with patients’ histories, disclosed
an ns-LTP syndrome. Although we cannot exclude that at least
some of these food allergies result from a pre-existent pollen
allergy observed in patient 2, this seems unlikely to be the sole
trigger. Pollen allergy as the sole trigger seems unlikely also,
because the food-related reactions in this patient frequently were
more severe than traditionally observed in a pollen-related OAS
that is common in our region. Alternatively, we cannot
completely exclude sensitization to Can s 3 in our patients to
result from cross-reactivity to other ns-LTPs. However, none of
the patients reported here reported their plant-food allergies to
have preceded their cannabis allergy.

In addition, patient 2 confirms that Pru p 3 cannot be
considered an absolute biomarker for ns-LTP sensitization in our
regions8 and that screening for this component might overlook a
Can s 3 sensitization.

In any way, our clinical cases confirm some particularities of
cannabis-related allergies that merit some attention. It is clear
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TABLE I. History

Gender Male* Female

Age (y) 15 45

Cannabis
(passive exposure)

RC, cough, wheezing RC, D, diffuse U

Pollen AS RC

Plant foods (reaction(s)) Kiwi, banana, peach
(OAS, U, D)

Raspberry, strawberry
(AE, U, D)

Sequence of onset 1. Cannabis and fruit 1. Cannabis

2. Pollen

3. Fruit

AE, Angioedema; AS, asymptomatic; D, dyspnea; OAS, oral allergy syndrome;
RC, rhinoconjunctivitis; U, urticaria.
*Patient 1 even reports to suffer cannabis-related symptoms since before the age of 8 y.

TABLE II. Results of skin prick tests, total and specific IgE, and
basophil activation

Gender, age (y) Male, 15 Female, 45

Skin prick tests (wheals, mm)

Cannabis (LTP-rich extract) 6 9

sIgE quantification (kUA/L)

Total IgE (kUA/L) 475 338

sIgE hemp 11.70 4.15

sIgE rCan s 3 (CBA) 0.72 19.60

sIgE rPru p 3 36.6 <0.10

sIgE rMal d 3 39.50 1.67

sIgE rAra h 9 18.60 0.45

sIgE rCor a 8 9.80 1.79

sIgE rJug r 3 10.90 1.42

sIgE nArt v 3 9.79 0.20

sIgE rPar j 2 <0.10 <0.10

sIgE rTri a 14 3.74 <0.10

sIgE rBet v 1 <0.10 0.97

sIgE rBet v 2 <0.10 <0.10

sIgE rPhl p 1 <0.10 0.46

sIgE rPhl p 5b <0.10 0.42

sIgE nArt v 1 0.11 <0.10

sIgE bromelain <0.10 <0.10

Basophil activation tests*

rCan s 3 (1 mg/mL) 33% 77%

Ara h, Arachis hypogaea; Art v, Artemisia vulgaris (mugwort); Bet v, Betula ver-
rucosa (birch); Can s, Cannabis sativa; CBA, Cytometric bead array; Cor a, Corylus
avellana; Jug r, Juglans regia; LTP, lipid transfer protein; Mal d, Malus domestica;
Par j, Parietaria judaica; Phl p, Phleum pratense (timothy grass); Pru p, Prunus
persica (peach); sIgE, specific IgE; Tri a, Triticum aestivum.
*Results expressed as net % CD63 positive basophils. Normal value in 12 healthy
controls below <5%.
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that Can s 3-related allergies extend beyond mucocutaneous and
respiratory symptoms on active use of cannabis. In essence, our
case descriptions support the presumption that indirect cannabis
exposure without any previous active exposure could have caused
sensitization and elicitation of allergic symptoms to cannabis
together with the development of various LTP-related allergies
that extend beyond the joint. Larger studies are needed to
confirm these preliminary findings.

Acknowledgments
This work was supported by the Agency for Innovation by

Science and Technology (IWT) (grant number 140185). DGE is
a senior clinical researcher of the Research Foundation - Flanders
(1800614N). The authors thank Benny Van Camp, Head of
Unit “Drug Production,” DJSOC/Drugs, Directorate
Combating Serious & Organised Crime, Belgian Federal Judicial
Police for providing Cannabis sativa plants.
aDepartment of Immunology-Allergology-Rheumatology, University of Antwerp—
University Hospital of Antwerp, Edegem, Belgium

bDepartment of Pediatrics, University of Antwerp—University Hospital of Antwerp,
Edegem, Belgium

cIPA—Institute for Prevention and Occupational Medicine, German Social Accident
Insurance, Ruhr University Bochum, Bochum, Germany

No funding was received for this work.
Conflicts of interest: The authors declare that they have no relevant conflicts of
interest.

Received for publication August 26, 2016; revised October 18, 2016; accepted for
publication October 28, 2016.

Available online February 1, 2017.
Corresponding author: Didier G. Ebo, MD, PhD, Department of Immunology,
Allergology, Rheumatology, Faculty of Medicine and Health Science, University
of Antwerp, Campus Drie Eiken T5.95, Universiteitsplein 1, 2610 Antwerpen,
Belgium. E-mail: immuno@uantwerpen.be.

2213-2198
� 2016 American Academy of Allergy, Asthma & Immunology
http://dx.doi.org/10.1016/j.jaip.2016.10.019

REFERENCES

1. Ocampo TL, Rans TS. Cannabis sativa: the unconventional “weed” allergen.
Ann Allergy Asthma Immunol 2015;114:187-92.

2. Larramendi CH, López-Matas M, Ferrer A, Huertas AJ, Pagán JA, Navarro LÁ,
et al. Prevalence of sensitization to Cannabis sativa. Lipid-transfer and
thaumatin-like proteins are relevant allergens. Int Arch Allergy Immunol 2013;
162:115-22.

3. Nayak AP, Green BJ, Sussman G, Berlin N, Lata H, Chandra S, et al. Charac-
terization of Cannabis sativa allergens. Ann Allergy Asthma Immunol 2013;111:
32-7.

4. Ebo DG, Swerts S, Sabato V, Hagendorens MM, Bridts CH, Jorens PG, et al.
New food allergies in a European non-Mediterranean region: is Cannabis sativa
to blame? Int Arch Allergy Immunol 2013;161:220-8.

5. Faber MA, Sabato V, Bridts CH, Nayak A, Beezhold DH, Ebo DG. Clinical
relevance of the Hevea brasiliensis lipid transfer protein Hev b 12. J Allergy Clin
Immunol 2015;135:1645-8.

6. Rihs HP, Armentia A, Sander I, Bruning T, Raulf M, Varga R. IgE-binding
properties of a recombinant lipid transfer protein from Cannabis sativa. Ann
Allergy Asthma Immunol 2014;113:233-4.

7. Ebo DG, Bridts CH, Hagendorens MM, Aerts NE, De Clerck LS, Stevens WJ.
Basophil activation test by flow cytometry: present and future applications in
allergology. Cytometry B Clin Cytom 2008;74:201-10.

8. Faber MA, Decuyper II, Uyttebroek A, Sabato V, Hagendorens MM, Bridts CH,
et al. IgE-reactivity profiles to non-specific lipid transfer proteins (ns-LTP) in a
north-western European country. J Allergy Clin Immunol 2017;139:679-82.e5.

mailto:immuno@uantwerpen.be
http://dx.doi.org/10.1016/j.jaip.2016.10.019
http://refhub.elsevier.com/S2213-2198(16)30557-8/sref1
http://refhub.elsevier.com/S2213-2198(16)30557-8/sref1
http://refhub.elsevier.com/S2213-2198(16)30557-8/sref2
http://refhub.elsevier.com/S2213-2198(16)30557-8/sref2
http://refhub.elsevier.com/S2213-2198(16)30557-8/sref2
http://refhub.elsevier.com/S2213-2198(16)30557-8/sref2
http://refhub.elsevier.com/S2213-2198(16)30557-8/sref3
http://refhub.elsevier.com/S2213-2198(16)30557-8/sref3
http://refhub.elsevier.com/S2213-2198(16)30557-8/sref3
http://refhub.elsevier.com/S2213-2198(16)30557-8/sref4
http://refhub.elsevier.com/S2213-2198(16)30557-8/sref4
http://refhub.elsevier.com/S2213-2198(16)30557-8/sref4
http://refhub.elsevier.com/S2213-2198(16)30557-8/sref5
http://refhub.elsevier.com/S2213-2198(16)30557-8/sref5
http://refhub.elsevier.com/S2213-2198(16)30557-8/sref5
http://refhub.elsevier.com/S2213-2198(16)30557-8/sref6
http://refhub.elsevier.com/S2213-2198(16)30557-8/sref6
http://refhub.elsevier.com/S2213-2198(16)30557-8/sref6
http://refhub.elsevier.com/S2213-2198(16)30557-8/sref7
http://refhub.elsevier.com/S2213-2198(16)30557-8/sref7
http://refhub.elsevier.com/S2213-2198(16)30557-8/sref7
http://refhub.elsevier.com/S2213-2198(16)30557-8/sref8
http://refhub.elsevier.com/S2213-2198(16)30557-8/sref8
http://refhub.elsevier.com/S2213-2198(16)30557-8/sref8

	Where there's smoke, there's fire: cannabis allergy through passive exposure
	Acknowledgments
	References


