
Clinical Communications
Environmental challenge: An effective
approach for diagnosis and remediation
of exacerbations of hypersensitivity
pneumonitis

Matthew R. Jacobs, and Robert L. Jacobs, MD

Clinical Implications
� An environmental avoidance challenge procedure, which
may take several weeks for a response, is a critical tool in
evaluating idiopathic interstitial lung disease to establish a
diagnosis of hypersensitivity pneumonitis, identify a
causative environment, and determine effective
remediation.
TO THE EDITOR:

Hypersensitivity pneumonitis (HP) is an inflammatory lung dis-
order caused by the inhalation of an organic antigen in predisposed
patients. Activation of the immune system, directed toward the an-
tigen, leads to recruitment of inflammatory cells resulting in insult to
respiratory dynamics. There are 3 temporal patterns of HP based on
the history of symptoms and the course of the disease: acute, sub-
acute, and chronic.1 Exacerbations may occur in all 3 forms
depending on levels of exposure.1 Many cases can quickly be diag-
nosed using somewhat antiquated criteria.2,3 Effective remediation, or
avoidance, can be undertaken and a favorable outcome obtained.

Many patients, however, fail to meet enough criteria to establish a
clear diagnosis, leading to misdiagnosis or a significant delay in
diagnosis. Likewise, with a biopsy consistent with HP, failure to
identify a possible causative antigen and environment is very com-
mon. Both the above situations may lead to failure to prevent pro-
gression of the disorder, causing increased morbidity and mortality.4

Here, we present a case, only meeting partial criteria,
demonstrating the effectiveness of an environmental avoidance
challenge procedure in establishing the diagnosis and in the
confirmation of adequate remediation.

A nonsmoking woman, age 75 years, with no history of respi-
ratory tract symptoms was referred after developing a month-long,
labored cough and a profound sense of fatigue. She had no
wheezing, fevers, night sweats, hemoptysis, or weight loss.
Spirometry revealed a reduced forced vital capacity. Computed to-
mography of the chest showed bilateral apical and upper-lobe in-
filtrates. A sedimentation rate of 99 mm/h (0-20 mm/h) and a C-
reactive protein level of 137 mg/L (0.0-3.30 mg/L) were recorded.
Serum precipitins were negative to a panel of Aspergillus antigens
including Aspergillus niger, Aspergillus fumigatus, Aspergillus flavus,
and A fumigatus 1 and 6. A second panel was also negative including
pigeon serum, A fumigatus 1 and 6, Thymus vulgaris, Faenia reti-
virgula, Thermoactinomyces candidus, Aureobasidium pullulans, Sac-
charomonospora viridis, and Thermoactinomyces sacchari. HP was the
tentative diagnosis, and she was advised to move from her home
while an environmental investigation was conducted.

The patient lived in a 25-year-old home that was located on a
farm; however, she did not participate in any farming activities.
The central forced-air handling system had developed a
condensate line blockage 7 to 8 years previously; however, no
dust, nor discoloration, was observed on the air conditioning
registers. There had been a roof leak located over the living room
area nearly 6 months before the patient’s onset of respiratory
symptoms. The roof was replaced; however, no mold contami-
nation was discovered. She slept on a goose/duck down pillow. A
“musty” smell, indicative of volatile organic compounds probably
produced by molds, was noted throughout the residence by the
patient and others; however, no mold growth was visualized.
While the patient was avoiding the home, 2 investigational
companies inspected the home, yet neither was able to identify a
possible causative factor. Minimal generic remediation sugges-
tions were made and executed, including removal of goose/duck
down from the home.

Eleven days after moving from the home, she had only a very
mild cough and her energy levels had returned to normal. The
lungs were clear; however, the forced vital capacity was slightly
abnormal. The sedimentation rate and the C-reactive protein
level had returned to normal. She was advised to return to her
home to undergo an environmental challenge to determine
whether remediation had been effective. She continued to do
well with normal energy levels, throat clearing, and a slight cough
until reactivation of a labored cough and profound tiredness and
fatigue approximately 4 weeks after returning to the home.
Rather than, again, moving her from the home, prednisone, 20
mg twice daily, was begun. Further investigation by a family
member revealed mold growth around a wall light fixture
beneath the area of the roof leak. Upon opening the wall space,
heavy mold growth was discovered, but not identified. Reme-
diation was undertaken and completed. Prednisone was tapered,
and she was followed for 3 months to ascertain nonprogression
(Figure 1).

This case is representative of many patients seen by physicians
in which there are minimal criteria for establishing a working
diagnosis. Formal pulmonary function testing and bronchoscopy
with biopsy were not done. Serum precipitins were negative.
Two investigations by industrial hygienists of the home failed to
reveal a possible causative antigen, and a generic remediation
attempt failed to remove the causative antigen. The environ-
mental challenge back into the home required 27 days of
exposure before an exacerbation occurred. All these factors are
inconsistent with the current perception of parameters to di-
agnose and treat HP.

An effective solution to a complex problem revolves around an
avoidance challenge procedure.5 Moving to a new residence was a
successful intervention. After investigations and modest reme-
diation, in which no causative factors were found, the patient
returned to the home. Exacerbation of symptoms and inflam-
matory markers after 27 days of exposure confirmed the home as
the causative environment. The most recently published diag-
nostic criteria3 state that exacerbations should occur within
several hours after exposure to the causative environment; how-
ever, reports have shown that days to weeks may pass before signs
and symptoms recur.5-7 Increased inflammatory markers may
precede symptoms, changes in spirometry, and radiographic
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FIGURE 1. Details of the clinical course and environmental avoidance challenge procedure by date. Tiredness and fatigability, as sub-
jectively assessed by the patient, are expressed as percent disability. Upon exacerbation, prednisone, 20 mg twice daily, was begun on
November 29, 2010, leading to resolution of symptoms. Remediation was undertaken and completed. Prednisone was tapered on
December 13, 2010, to 10 mg twice daily and discontinued on January 13, 2011.
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findings, allowing one to intervene before more severe manifes-
tations occur.5

An industrial hygienist’s investigation may not define a
causative factor. The exacerbation, during the environmental
challenge, mandated further investigation, ultimately leading to
the discovery of a microbial contamination within a wall space
beneath a roof leak. Specific remediation of the microbial
contamination within the wall space led to nonprogression of the
disorder. A long-term follow-up after 4 years revealed a total
resolution of signs and symptoms, confirming effective remedi-
ation. Partially effective remediation may lead to reduced expo-
sure to the antigen resulting in less intense signs and symptoms,
thereby converting the patient from an acute presenter to sub-
acute, or chronic.5

Conversion to a chronic presentation of HP is dangerous for
the patient to develop advanced fibrosis before becoming aware
of the insidious progression.

HP was considered an occupational disease in the past. As
occupations were recognized as hazardous, safety measures
were undertaken to reduce or eliminate the exposure to the
causative antigen. Over the past several years, most cases have
occurred with at-home exposures.8-10 The primary causes are
related to lifestyles in different geographic locales and cul-
tures. Dominant causes include (1) avian antigens, either
from birds in the home or from goose/duck down bedding;
(2) hot tub contaminants; (3) mold in homes; and (4) ther-
mophilic bacteria.

The key factors in confirming HP cases that are difficult to
accurately diagnose are persistent, long-term follow-up and
continuous assessment of environmental possibilities. The onus
is on the long-term managing local physician to continue to
question all cases of progressive idiopathic interstitial lung dis-
ease. The utilization of an environmental avoidance challenge
procedure may be the most effective tool to confirm the diag-
nosis, to identify the causative environment, and to determine
whether remediation has been effective. This approach may
significantly reduce morbidity and mortality of these, otherwise,
progressive disorders.
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