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Pediculus humanus capitis (PH) is a hematophagous, 
hemimetabolous obligate ectoparasite of humans that 
lives on the scalp [1,2]. It feeds exclusively on blood and 
causes pediculosis, a contagious parasitosis that is prevalent 
throughout the world [1-4]. The prevalence of pediculosis 
is estimated to be 1%-3% in industrialized countries [1]. In 
rural areas this figure is believed to be considerably higher, 
particularly in persons aged 3-13 years, ranging from 13.3% 
to 49% [3,4]. Pediculosis manifests as pruritus with or without 
eczema due to irritation of the scalp caused by substances in 
the saliva of the parasite [1,2]. The parasite is not believed to 
transmit diseases. 

PH differs from other hematophagous ectoparasites in that 
it spends its entire life cycle on its host. Pets are not vectors. 
The adult can live for some 30 days, and during this period 
each adult female can lay 50-100 eggs. It can live without 
feeding for 2 to 4 days but will probably become nonviable 
due to dehydration long before death [1,2].

 Although the first reported case suggesting an allergic 
reaction linked to contact with PH dates back to 1984 [5], 
there has been only 1 case to date, in which a specific IgE-
mediated reaction to louse body proteins in an infested patient 
manifested as allergic asthma [6].

The patient was a 36-year-old woman with no personal 
history of interest, who, starting in adolescence, had 
experienced recurrent episodes of palpebral edema and 
rhinoconjunctivitis immediately upon exposure to locations 
where there were people infested with lice. The symptoms 
remitted within 30-60 minutes of the exposure ending.

She reported frequent close contact (airborne and through 
the skin of her fingers) with lice at home while helping to 
remove the parasites from the hair of her 4 younger sisters, 
who were regularly infested. As for family history, she reported 
having a brother with similar symptoms who had not been 
assessed.

Skin tests were performed with common airborne 
allergens (mites, dog and cat epithelia, airborne fungi, and 
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local pollen). The live adult PH samples were collected at 
an establishment dedicated to the eradication of lice from 
the scalps of its customers by natural means (ie, without 
applying chemical products). The ectoparasites were crushed 
and suspended in phosphate-buffered saline for 2 hours at 
4ºC. After centrifugation, the supernatant was dialyzed and 
then lyophilized. The protein concentration was determined 
using the Bradford method [7]. SDS-PAGE and Western blot 
were performed as previously described by Laemmli [8] and 
Towbin et al [9]. Briefly, the ectoparasites were separated under 
reducing conditions by SDS PAGE in Bio-Rad Miniprotean 
II gels (Hercules) and then transferred to polyvinylidene 
difluoride membranes. The membranes were incubated 
overnight with the patient’s serum (dilution 1:5), washed, and 
then treated with IgE mouse antihuman IgE Fc-HRP (dilution 
1:1000, 2 hours; Southern Biotech). Detection of IgE-binding 
components was evaluated with chemiluminescence according 
to the manufacturer’s instructions (PerkinElmer).

The specific in vivo tests used were the skin prick test and 
specific nasal provocation test (NPT), which were performed 
according to the recommendations of the Rhinoconjunctivitis 
Committee of the Sociedad Española de Alergología e 
Inmunología Clínica (Spanish Society of Allergology and 
Clinical Immunology) [10], with lice extract at 1/1000 and 
1/100 wt/vol of the concentration used in the skin prick test.

The results of skin prick tests with common local airborne 
allergens were negative, while those of skin prick tests with 
PH extract were positive (7×5 mm). The results of skin prick 
tests performed in 5 atopic patients with rhinoconjunctivitis 
and 5 nonatopic controls were negative.

NPT with PH extract was also positive, and the patient 
immediately presented with rhinorrhea and heavy nasal 
congestion, volleys of sneezes, and intense ocular pruritus, 
followed by a sensation of oropharyngeal fullness, dysphagia, 
and altered tone of voice only a few minutes after administration 
of the second dose of PH extract (1/100 wt/vol).

Examination revealed edema of the uvula requiring 
parenteral antihistamines, corticosteroids, and, eventually, 
adrenaline. The patient recovered gradually. Acoustic 

rhinometry revealed a 70% reduction in the sum of volumes 
(V2-V6) of both nasal fossae following administration of the 
PH extract. Blood pressure, pulmonary auscultation, pulse 
oximetry, baseline spirometry, and exhaled nitric oxide values 
remained unchanged.

In the Western blot analysis of the ectoparasites, the 
patient’s IgE detected bands of around 78, 45-74, 28, 18-20, 
and 13 kDa (Figure).

We report the first documented case of allergy to PH body 
proteins with nasal and ocular symptoms in a nonatopic, 
noninfested patient. The specific etiological involvement of 
an airborne allergen was demonstrated by means of a positive 
NPT result with PH extract [10].

The patient’s serum recognized several louse body proteins 
with molecular weights of 75, 45-47, 28, 18-20, and 13 kDa. 
The protein located between 18 and 20 kDa could correspond 
to the allergenic band previously described by Fernandez et 
al [6].

In the case we report, the number of PH body proteins 
the patient’s serum was able to recognize was higher than 
that reported by Fernandez el al [6] and although we cannot 
be completely certain, the most likely mechanism or route 
of sensitization is the airborne route, since the patient denies 
having been infested with lice herself, although she does report 
transepidermal contact via the skin of her fingers in the process 
of removing PH and nits from her sisters’ hair.

The global prevalence of PH infestation is high. In addition, 
in our area, there are an increasing number of establishments 
dedicated to its elimination by natural means with manual 
extraction of the lice, thereby exposing employees to sustained 
direct contact with infested customers as their sole activity. 
Therefore, we believe there is a strong possibility of new 
cases in which patients will present allergic diseases linked 
to sensitization to PH. We therefore recommend that allergists 
be alert to the diagnostic possibility of this "occupational" and 
domestic condition. The employees of these establishments 
should be advised to protect themselves against airborne and 
transepidermal exposure when working (mask, glasses, and 
gloves).
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Figure. Western blot of patient’s serum tested against Pediculus humanus 
capitis. Lane 1, Patient’s serum; Lane 2, Nonatopic patient’s serum.



Practitioner's Corner

J Investig Allergol Clin Immunol 2019; Vol. 29(4): 294-332 © 2019 Esmon Publicidad

298

Anaphylaxis Related to Passive Second-Hand 
Exposure to Cannabis sativa Cigarette Smoke in 
Adolescents

Cabrera-Freitag P1, Infante S1, Bartolomé B2, Álvarez-Perea A1, 
Fuentes-Aparicio V1, Zapatero Remón L1

1Pediatric Allergy Unit, Allergy Service, Hospital General 
Universitario Gregorio Marañón, Madrid, Spain
2Roxall, Departamento de I+D, Bilbao, Spain 

J Investig Allergol Clin Immunol 2019; Vol. 29(4): 298-300 
doi: 10.18176/jiaci.0376

Key words: Cannabis sativa. Anaphylaxis. Adolescents. Passive second-
hand exposure. Cannabis-fruit/vegetable syndrome.

Palabras clave: Cannabis sativa. Anafilaxia. Adolescentes. Inhalación 
indirecta. Síndrome cannabis-frutas/alimentos vegetales.

Cannabis sativa is an annual, dioecious, and anemophilous 
flowering plant that belongs to the Cannabaceae family. It 
contains more than 400 compounds, including more than 60 
cannabinoids. 

Although its recreational use is illegal in most countries, it 
is often consumed for its relaxing and euphoric effects. 

The different preparations of C sativa include marijuana, 
hashish, and hashish oil. 

Different routes of exposure and sensitization to C sativa 
have been described, as follows: (1) inhalation by smoking or 
vaporizing the drug, inhalation of C sativa pollen or exposure 
by proxy when allergens become airborne; (2) cutaneous 
contact through handling of C sativa buds or indirect cutaneous 
contact; (3) chewing; (4) ingestion; and (5) intravenous use.

The clinical presentation of IgE-mediated allergy 
to C sativa varies from mild to severe and often seems to 
depend on the route of exposure [1].

To date, severe IgE-mediated allergic reactions 
(anaphylaxis) have only been described in adults after 
ingestion of hempseed [2], drinking marijuana tea [3], and 
active marijuana smoking [4]. 

We report 2 cases of anaphylaxis in children after passive 
second-hand exposure to C sativa cigarette smoke.

The first patient was a 14-year-old boy (Patient 1) with a 
previous history of anaphylaxis due to mustard seed ingestion 
and asthma caused by cypress pollen. He tolerated fruits 
(including peach), as well as nuts and wheat. His mother 
reported 2 episodes of generalized urticaria, difficulty 
breathing, and wheezing over a period of 3 months. In the first 
episode, he was skating on an open ice-skating rink where he 
reported smelling marijuana cigarette smoke; in the second 
episode, he was exposed to smoke from marijuana being 
consumed beside him at an open-air bus station. In neither of 
the 2 episodes was he carrying his epinephrine autoinjector 
and he treated the symptoms himself with inhaled salbutamol 
first and oral antihistamine at home. The symptoms resolved 
in less than an hour.
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