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Occupational Asthma Due to
Colistin in a Pharmaceutical
Worker

Susana Gémez-Ollés, PhD; Federico Madrid-San Martin, MD;
Maria-[esis Cruz, PhD; and Xavier Muiioz, MD, PhD

To our knowledge, this is the first case report of a
24-year-old man working in a pharmaceutical com-
pany transporting and storing raw materials who
developed occupational asthma (OA) to colistin. The
specific inhalation challenge confirmed the diagno-
sis of OA to colistin. Specific IgE was not detected,
because dot-blot analysis was negative at all colistin
concentrations tested. To our knowledge, OA due to a
peptide antibiotic has not previously been described.
This antibiotic should be listed as a trigger of OA.

CHEST 2010; 137(5):1200-1202

Abbreviations: OA = occupational asthma; SIC = specific inha-
lation challenge

growing number of pharmaceutical products are being
reported as triggers of occupational asthma (OA). Among
these are a variety of antibiotics: B-lactams (penicillins
and cephalosporins), sulfonamides (sulfathiazoles), and a
macrolide antibiotic.! This report describes, to our knowledge,
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the first case of OA due to colistin, also known as polymyxin E,
which s a cyclic polypeptide antibiotic.2 To our knowledge, OA
due to a peptide antibiotic has not previously been described.

CASE REPORT

A 24-year-old man, a smoker (5 cigarettes/d) since age 18,
was employed in a pharmaceutical company transporting
and storing raw materials for the last 15 months. He was
exposed, among other substances, to methionine, bromhexine,
amoxicillin, neomycin, sodium bicarbonate, manganese
sulfate, starch, and colistin.

Three months after starting his current job, he developed
rhinitis, which improved over the weekends. Nine months
after the onset of rhinitis, exposure to colistin caused him
to suffer sudden cough, wheeze, and dyspnea. On two
occasions, he presented to the ED, and on one of these
occasions, he was admitted for 72 h. One month after the sec-
ond admission, the patient was referred to our department
to investigate a possible diagnosis of OA. At this point, he
was asymptomatic, and he was not in need of treatment.
No abnormality was found during physical examination,
chest radiography, or blood testing, and the total serum
IgE titer was 33 units/mL. Skin prick tests were positive
to Artemisia sp and Alternaria sp. Lung function showed
an FVC of 4.69 L (88%), an FEV, of 4.16 L (97%), and
an FEV /FVC ratio of 88%. The bronchodilator test was
negative, and a methacholine concentration of 16 mg/mL
was required to produce a 20% decrease in FEV,. The
specific inhalation challenge (SIC) to colistin was per-
formed as described for other pharmaceutical agents® and
was positive, illustrating an early response (Fig 1) with the
onset of rhinitis symptoms. Given the possibility that this
reaction was related to an irritant effect, the same SIC was
conducted on a healthy volunteer exposed to the same
inhaled concentration of colistin as the patient, with negative
results. A dot-blot experiment was negative to colistin.
Briefly, 100, 10, 5, and 1 mg/mL solutions of colistin were
prepared. Five microliters of each solution were spotted
onto nitrocellulose membranes and air dried. After block-
ing, the membranes were incubated with diluted patient
sera (1:2) for 1.5 h. After three washes, the membranes
were incubated for 1 h with biotinylated mouse-antihuman
IgE. After further washing, the membranes were incu-
bated for 1 h with streptavidin-horseradish peroxidase. All
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the immunoblots were developed with a hemiluminescent
substrate.

The patient’s work in a colistin-exposed environ-
ment was discontinued. At 6-months follow-up, he was
asymptomatic, and methacholine testing showed a provoc-
ative concentration of methacholine causing a 20% fall in
FEV, > 32 mg/mL.

Di1scuUssION

We have reported the first case, to our knowledge, of
OA due to colistin and confirmed by a positive SIC. The
combination of the disappearance of asthmatic symp-
toms and the improvement in airway responsiveness
after cessation of exposure, the type of response after
the SIC, and no change in lung function in the control
subject after the SIC provide evidence for a definitive
diagnosis of OA.

On the one hand, the onset of rhinitis symptoms before
asthma and the immediate fall in FEV | in this patient may
suggest the involvement of an IgE-mediated mechanism.
On the other hand, the low total serum IgE levels
suggest a non-IgE-mediated mechanism. Moreover, the
dot-blot assay was negative, so an IgE mechanism was not
demonstrated.

OA accompanied by rhinitis symptoms and an immediate
response has been described before for several antibiotics,*®
but with no IgE mechanism being demonstrated in all
studies except by one. In that study, the presence of an IgE
mechanism was demonstrated by skin prick test.* Our find-
ings could be related to the suggestion from Stenton et al®
that the development of a determined asthmatic reaction
pattern is more dependent on the SIC dose and the degree
of airway responsiveness than on any inherent property of
the occupational agent.

Because of its high antimicrobial activity against Pseu-
domonas aeruginosa, aerosolized colistin is a potential agent
for the treatment of patients with cystic fibrosis.” In this
context, several studies have described a bronchoconstric-
tion response in some patients when they are treated with
nebulized colistin.*" The mechanism by which colistin may
cause bronchoconstriction in patients with cystic fibrosis or
lung disease is unknown. However, it has been proposed
that the bronchospasm reaction to a nebulized solution
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FIGURE 1. Specific inhalation challenge by exposing the subject
to 1 g colistin mixed with 49 g lactose. An early asthmatic reaction
with a significant fall in FEV, was noted at 10 min after the patient
was exposed to colistin for 15 min.
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of colistin could be due to hypertonicity, direct chemical
stimulation as occurs in a methacholine challenge test,
irritation from chemicals or fumes, allergy in the airway, or
nonspecific causes."!

This finding, although only demonstrated with patients
with cystic fibrosis, leads us to hypothesize that any patient
with asthma may react and have a bronchospasm when
exposed to colistin. However, this theory has not been tested,
and in the case presented here, although atopic, the patient
did not have asthma before being exposed to colistin, and
his asthmatic symptoms disappeared after cessation of the
colistin exposure.

In conclusion, we have described a case of OA and rhi-
nitis due to inhalation of colistin, a peptide antibiotic. Thus,
this antibiotic should be listed as a cause of OA.
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