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Constrictive bronchiolitis secondary to
exposure to flavoring agents: a little known
occupational hazard

Gustavo Corréa de Almeida'®, Rafael Futoshi Mizutani'®, Mario Terra-Filho'®,

Ubiratan de Paula Santos'

TO THE EDITOR:

Bronchiolitis is a generic term applied to a heterogeneous
group of diseases that affect the small airways (internal
diameter < 2 mm), resulting in inflammation and/or
fibrosis.*) This diversified entity has several presentations
with varied etiologies and evolutionary prognoses.
The classification is usually based on the underlying
histopathological pattern, which generally correlates with
the clinical and radiological presentations.® The most
common patterns are respiratory bronchiolitis, acute
bronchiolitis, follicular bronchiolitis, diffuse aspiration
bronchiolitis, diffuse panbronchiolitis, and constrictive
bronchiolitis.(?> Constrictive bronchiolitis, also called
obliterative bronchiolitis, has been proposed to have a
pathogenic mechanism of an aberrant response resulting
from injury and inflammation of epithelial cells and
subepithelial structures of the small airway, leading to
excessive fibroproliferation and reduction of its lumen.
> Among the causes are autoimmune diseases, post-
infectious viral sequelae, graft-versus-host disease after
hematopoietic stem cell transplantation, bronchiolitis
obliterans syndrome after lung transplantation, drug
toxicity, inflammatory bowel diseases, paraneoplastic
pemphigus, and exposure to and inhalation of volatile
chemicals.?>® Exposures to chemical agents include
those of occupational origin, and among them, we
highlight exposure to diacetyl (2,3-butanedione) and
2-3-pentadione. The association of diacetyl, used in the
food industry as a flavoring agent because its flavor and
aroma are similar to butter, with constrictive bronchiolitis
was initially described in 2002 in the microwave popcorn
industry.® Since then, several other cases have been
diagnosed, not only in this activity but also in flavoring
manufacturing, snack food production, pet food production,
coffee roasting, and packaging facilities.®® Animal studies
indicate that the respiratory epithelium suffers directly
from diacetyl and 2-3-pentadione toxicity after inhalation.
Persistent tissue damage can lead to aberrant airway
epithelium repair causing intraluminal fibrosis resulting
in constrictive bronchiolitis.®

Two men aged 21 and 36 years (patients A and B,
respectively) with no known comorbidities and no history
of smoking were referred to our hospital for evaluation.
Both worked in a factory that produced flavors for food
and cosmetics in the metropolitan region of Sdo Paulo and
developed progressive dyspnea on exertion, coughing, and
wheezing after the start of exposure. Patient A presented
symptoms 1 year after starting the job, being removed
from exposure 1 year after the onset of symptoms, and

patient B developed symptoms after 2 years of exposure
and was removed 6 months later.

The work involved mixing concentrated flavoring
agents with powdered products as diluents. Mixing was
performed manually, followed by grinding and sieving,
and then the product was packed in a 20-m? room. The
room contained a mill, a mixer, a sieve, and a balance,
with four to five workers being present simultaneously.
During the work period, they used N95 particulate filtering
facepiece respirators with daily changes. During a visit
to the workplace, poor natural ventilation and lack of
exhaust ventilation were found in the processes. The
clothes of the workers worn while working had strong
odors of the flavoring agents used and were dirty with
dust. It was verified that in areas adjacent to the room
where they worked, hundreds of flavoring agents were
stored with the most diverse aromas and flavors, including
that of butter.

The chest HRCT of both patients showed signs of
thickening of the airway walls, bronchiectasis, mosaic
attenuation, and lung hyperinflation (Figure 1).
Functional assessment with pulmonary function testing by
plethysmography and measurement of DL, revealed the
presence of marked fixed obstructive ventilatory disorder
with evidence of air trapping and small airway disease
shown by high specific airway resistance, elevation of
RV and of the RV/TLC ratio in both patients. Patient A
had a marked reduction in DL_., whereas that was within
normal limits in patient B.

co’

Investigation of autoimmune diseases and viral serology
for HIV, hepatitis B, and hepatitis C yielded negative
results. Patient B had undergone a bronchoscopy with
transbronchial biopsy in an external service; however, there
was a complication (pneumothorax). Anatomopathological
findings were inconclusive because of scarcity of material.

The diagnosis of constrictive bronchiolitis secondary
to diacetyl exposure was established based on clinical
history, functional assessment, imaging findings, and
occupational anamnesis. Both patients were not further
exposed. Patient A was initially started on treatment
with corticosteroids (prednisone, 1 mg/kg per day) for
15 days and subsequent reduction over three months
as he showed no improvement in clinical or functional
parameters. Treatment with long-acting bronchodilators
and azithromycin three times a week was instituted
for both patients, with slight clinical improvement,
but with no improvements in pulmonary function test
results. Both patients were referred for evaluation for
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Figure 1. Axial chest HRCT scans (in A and C) of patients A and B, respectively, demonstrating diffuse bronchial wall
thickening and mosaic attenuation pattern. There are areas of decreased lung attenuation associated with vessels of
reduced caliber representing air trapping and regional oligemia. Minimum intensity projection reformation (in B) better
depicts those areas in patient A. Expiratory acquisition (in D) confirms air trapping in patient B.

lung transplantation. At the moment of this writing,
patient A is on the waiting list, while patient B is still
being evaluated.

The attempt to investigate the existence of other
workers affected by that type of exposure in the same
factory was faced with resistance from those responsible
for it; they provided some data such as spirometry
tests, but those data were insufficient for an adequate
analysis due to the poor quality of the tests.

Constrictive bronchiolitis secondary to exposure to
flavoring agents is a potentially serious but preventable
disease. The first Brazilian case series on exposed
workers in a cookie factory was published in 2012, but
there has been a lack of national literature since then.
In the northern hemisphere, several epidemiological
surveillance studies in companies related to the use
of flavoring agents have diagnosed multiple cases.®®

The most commonly reported symptoms are dyspnea
on exertion and dry cough that can manifest months
or years after exposure onset.®® The most common
functional change in spirometry is obstructive respiratory
disorder, but results can be normal or reveal restrictive
or mixed disorders.® Chest HRCT demonstrates mosaic
attenuation, which is consistent with air trapping.©®
In the majority of cases, diagnosis can be established
by analyzing the history of exposure, presence of
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symptoms, and pulmonary function test results. Early
withdrawal from exposure can halt disease progression.*)

The motivation of this letter is to highlight that during
evaluation of patients with bronchiolitis, attention should
be paid to occupational causes, and the identification
of a sentinel case should be seen as a signal for the
investigation of other workers at risk, indicating the
need for the adoption of exposure control measures
such as local exhaust ventilation. Finally, the presence
of diacetyl and other flavors in e-cigarettes and vaping
solutions has recently been identified.(®> This fact
should be viewed with concern, given the possibility
of development of a similar pattern of bronchiolitis
obliterans among individuals with chronic exposure to
e-cigarette aerosols of solutions containing flavoring
agents.(1911)
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