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were performed: (1) basophil activation test6 revealed 0% activated
basophils in basal conditions, 89.5% in response to anti-IgE and
86.5% in response to PPC extract; (2) the level of serum specific IgE
antibodies to PPC (enzyme allergosorbent test [EAST]; Hytec
Specific IgE EIA kit, Hycor Biomedical Ltd, Garden Grove, California)
was less than 0.35 kU/L but greater than the value obtained with a
pool of sera from nonatopic individuals (negative control); and (3)
sodium dodecyl sulfateepolyacrylamide gel electrophoresis
immunoblotting assay with and without 2-mercaptoethanol
revealed 2 IgE-binding bands of approximately 35- and 55-kDa
molecular weight in both electrophoretic conditions (Fig 1 and
eAppendix).

PPC (Thaumetopoea pityocampa) is a Lepidoptera of the Thaume-
topoediae family, commonly found in Europe forests, particularly in
Mediterranean areas. PPC has urticating hairs that frequently induce
local reactions, such as contact dermatitis, urticaria, or keratitis and,
more rarely, systemic symptoms, including anaphylaxis, mostly in
the context of occupational exposures.7e10 Although an irritant
mechanism can be involved in local reactions, IgE-mediated hyper-
sensitivity has been demonstrated, particularly in patients with
anaphylaxis, by SPT, enzyme allergosorbent test, and sodiumdodecyl
sulfateepolyacrylamide gel electrophoresis immunoblotting.7

Several allergens with different molecular weights have been re-
ported so far,7e9 among which a 15-kDa protein called thaumeto-
poein (Thau p 1) has been suggested to be one of the most clinically
relevant allergens.7,8 Although both IgE-binding bands of approxi-
mately 35 and 55 kDa detected with the serum of our patient have
been already described,9 these have not been previously reported to
be detected within the same patient serum. Noteworthy, our results
indicate that basophil activation test might be also a complementary
method that supports the hypersensitivity to PPC in this patient.

Similarly to other patients with ISMs� (eg, ISMs� associated
with Hymenoptera venom anaphylaxis), the implication of PPC as
the culprit trigger of anaphylaxis in our patient is supported by the
demonstration of specific IgE to PPC together with the temporal
association between the exposure to PPC and the development of
symptoms and also by the absence of further anaphylactic episode
while the patient has been using adequate protection to avoid new
contacts to PPC. To the best of our knowledge, this is the first report
on the coexistence of systemic mastocytosis and anaphylaxis
attributable to PPC. Moreover, this case highlights the utility of the
REMA score as a predicting tool for ISMs�,3,4 even if the culprit
elicitor of anaphylaxis has not been previously recognized in
patients with mastocytosis.
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Severe adverse drug reactions induced by hydrochlorothiazide
A persistent old problem
Hydrochlorothiazide has been used for years alone or in combi- involvement may occur with its administration, in most cases,

nation with other antihypertensive drugs in the treatment of
hypertension. Although severe adverse reactions with systemic
these reactions are not initially attributed to this drug.1

We describe 4 women aged 63 to 76 years with a medical
history of hypertension who were admitted to the emergency
department with acute onset of fever, chills, dyspnea, and gastro-
intestinal symptoms of nausea, vomiting, and diarrhea. On
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Table 1
Drug Prescribed and Hydrochlorothiazide Dose Intake

Patient No. Drug Drug dose,
mg

Hydrochlorothiazide
dose intake, mg

Dose
No.

Onset of
reaction, min

Diagnosis at discharge No. of previous
reactions

1 Lisinopril/hydrochlorothiazide 20/12.5 12.5 First 30 Iatrogenic hypotension 1
2 Hydrochlorothiazide 50 25 First 10 Hydrochlorothiazide allergy 1
3 Amiloridine/hydrochlorothiazide 5/50 25 First 60 Pneumonia 2
4 Lisinopril/hydrochlorothiazide 20/12.5 12.5 First 30 Hydrochlorothiazide-induced

noncardiogenic pulmonary edema
0
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admission, hypotension and hypoxia were observed in all the pa-
tients, and endotracheal intubation was necessary in 1 of them.
Initial chest radiography revealed diffuse interstitial lung infiltra-
tion suggestive of pulmonary edema. Common causes of shock and
pulmonary edema were ruled out, and all patients had a fast
recovery under supportive treatment. In all cases, the symptoms
started within the first hour after taking the first dose of hydro-
chlorothiazide. This drug had been added to their usual antihy-
pertensive treatment because of their uncontrolled blood pressure
(Table 1). Three of the patients had already presented with severe
reaction coinciding with the previous intake of a single dose of
hydrochlorothiazide. The drug had not been used by patients be-
tween reactions. A hydrochlorothiazide adverse reaction was only
suspected in 2 patients at discharge (patients 2 and 4). Patient 2
was diagnosed as having hydrochlorothiazide allergy because of
her past clinical reaction, and patient 4 was diagnosed as having
hydrochlorothiazide-induced noncardiogenic pulmonary edema
after the case was discussed in a general clinical session. These 2
patients in whom hydrochlorothiazide was suspected as a cause of
the reaction were referred to the allergy service, where severe
adverse reactions to hydrochlorothiazide were confirmed. The
other 2 patients were diagnosed with severe adverse reaction to
hydrochlorothiazide in the allergy service while they were being
evaluated for other reasons.

On the basis of the association between the intake of hydro-
chlorothiazide and the onset of characteristic symptoms,1 the
patients were diagnosed as having hydrochlorothiazide-induced
noncardiogenic pulmonary edema. For ethical reasons, we did
not consider performing a challenge with hydrochlorothiazide
because 3 of the patients had presented with similar symptoms
after a previous exposure to the same drug. The use of the
Naranjo algorithm2 yielded a score of 9 in 1 patient and 10 in the
other 3 patients, indicating a definite adverse reaction to
hydrochlorothiazide.

Severe adverse reactions related to hydrochlorothiazide are
rarely described. In the last 50 years, there have been approxi-
mately 60 cases reported of noncardiogenic pulmonary edema
induced by hydrochlorothiazide.3,4 We suspect that the number of
severe reactions could in fact be higher than published because, as
had occurred in our patients, the correct etiologic diagnosis is not
often initially given.1

The mechanism that induces these reactions is unknown. Some
reports describe a significant percentage of neutrophils in the
Disclosures: Authors have nothing to disclose.
Disclaimer: The views expressed are those of the authors and do not reflect the
official policy of the US Department of Army, US Department of Navy, US Depart-
ment of Defense, or US government.
bronchoalveolar lavage of patients with hydrochlorothiazide-
induced pulmonary injury.5,6 Although allergic or other immuno-
logic mechanisms have been proposed,3,7 they have not been
demonstrated, so an idiosyncratic reaction has been suggested.8,9

Although severe adverse reactions to hydrochlorothiazide are
not initially preventable, clinicians should considerer this poten-
tially life-threatening adverse drug reaction early and withdraw
administration of the drug in such an event. Clinicians must also
inform the patients and amend the clinical history to prevent a new
administration of the drug. The reporting of these events to
epidemiologic surveillance services could contribute to their
understanding and to determine their real prevalence.
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Omalizumab and allergen immunotherapy in a patient with asthma
and inhaled corticosteroideinduced adrenal suppression
Inhaled corticosteroids (ICSs) represent the mainstay of long-term
treatment for asthma.1 With long-term use, even this cornerstone
of asthma management has the potential for corticosteroid-
induced adverse effects, such as decrease in linear growth and,
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