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Abstract

Hypersensitivity pneumonitis is a pulmonary
inflammatory disease that is associated with
the exposition of several environmental agents in
immunological susceptible individuals. It is a rare
disease, and its exact prevalence remains unknown
in children. A 10-year-old male hospitalized with
complaints of fatigue, anorexia, abdominal pain,
and dry cough subsequently developed dyspnea
after mild exertion and episodes of desaturation at
rest. Radiological studies and more invasive exams
enabled the diagnosis of hypersensitivity pneumonitis
of unknown etiology. The clinical presentation
and findings in first-line diagnostic exams are non-
specific. Therefore, the diagnosis of hypersensitivity
pneumonitis requires a high index of suspicion. Timely
diagnosis is associated with a better prognosis along
with an early implementation of corticosteroid therapy
and antigen avoidance, if possible.
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Introduction

Hypersensitivity pneumonitis, which is also known as
extrinsic allergic alveolitis, is a pulmonary syndrome
characterized by the diffuse inflammation of the lung
parenchyma and airways in susceptible individuals in
response to inhalation to antigens to which the individual
is sensitized.! The repetitive inhalation of antigens
induces an exacerbated complex proinflammatory
cellular and humoral immune response, with lymphocyte
activation and immunoglobulin (Ig) G production. In the
acute phase, B lymphocytes produce immunoglobulins
(mainly 1gG) that form immune complexes with

inhaled antigens.*? Complement activation by immune
complexes and cytokines production by T lymphocytes
leads to the alveolar macrophages activation, which
results in granulomas formation in the subacute phase
and pulmonary fibrosis in the chronic phase.!

Hostfactorsappeartobeimportantinthe hypersensitivity
pneumonitis pathogenesis. The development of
hypersensitivity pneumonitis in a minority of exposed
individuals suggests a genetic predisposition.? The list
of potential antigens includes more than 200 ubiquitous
agents, the majority of which are derived from microbes,
animal proteins, or low molecular weight chemical
compounds.® Home is the likely causative environment
in the development of hypersensitivity pneumonitis
in children, mainly associated with exposure to birds,
fungus, and bacteria.»* Hypersensitivity pneumonitis
occur in children regardless of their age (average age is
11 years). However, precise incidence and prevalence
remain unknown, mainly due to underdiagnosis.*?
In the absence of the established diagnostic criteria,
diagnosis relies on the history of exposure, precipitating
antibodies to the offending antigen, clinical features,
bronchoalveolar lavage and radiological and pathological
findings.> There is controversy regarding the clinical
phenotypes, acute, subacute, and chronic clinical
presentations that are described in the literature,
mostly differing on the intensity and frequency of
antigen exposure as well as the onset of the symptoms.®
Clinical features are nonspecific. Dyspnea on exertion,
cough, weight loss, and fever are the major symptoms
at presentation.! Tachypnea is consistently the most
prevalent sign, but hypoxemia and crackles are also
common.” Although bronchoalveolar lavage fluid
findings are not pathognomonic of hypersensitivity
pneumonitis, it is a sensitive tool to detect alveolitis in
suspected individuals, since the marked lymphocytosis
in the differential cell profile is frequently seen in
hypersensitivity pneumonitis rather than in other
diseases often considered in the differential diagnosis.>®
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High-resolution computed tomography plays a key role
in the diagnosis of hypersensitivity pneumonitis.’
Antigen identification and avoidance remain the
cornerstone of the treatment and a major determinant of
prognosis.>* However, this often represents a challenge,
especially when not related to professional exposure.

Case Report

The authors present the case of a 10-year-old Caucasian
boy, born at 27 weeks of gestational age without long-
term pulmonary sequela of prematurity. There was
no family history of pathological relevance, except the
death of his paternal grandparents due to lung cancer.
The child lives in a rural area and had contact with
chickens and ducks. He was observed at the emergency
department with complaints of fatigue, progressive
anorexia, periumbilical pain, dry cough, and low-grade
fever over the past two weeks after acute bacterial
tonsillitis treated with antibiotics. Physical examination
was unremarkable. Complete blood count and blood
chemistry were within the normal range and the chest
radiograph and the electrocardiography were normal.
Two days later, he was observed for recent weight
loss and pleuritic chest pain. On physical examination,
he presented pale skin, frequent dry cough, shallow
breathing, and a respiratory rate of 40 beats per minute
(bpm), with no other respiratory distress signs. Bilateral
crackles were audible on pulmonary auscultation. The
oropharynx examination showed inflamed tonsils with
exudate. Blood and urine workup were normal and
a rapid test for group A Streptococcus was negative.
He was discharged with azithromycin for five days.
Due to progressive asthenia and anorexia, medical
attention was sought two days later. On physical
examination, he was pale, afebrile, looking progressively
ill, presented tachypnea with shallow breathing,
and coughing episodes during deep breaths, with
intermittent wheezing in pulmonary auscultation. An
abdominal examination showed mild diffuse tenderness
in the upper abdomen. He was hospitalized at the
pediatric department for etiological study and clinical
surveillance. The blood test showed normal complete
blood count, normal kidney and liver function tests,
normal arterial blood gas and negative cardiac enzymes,
erythrocyte sedimentation rate and C-reactive protein.
Human immunodeficiency virus testing was negative.
Tuberculin skin test and gastric aspirate were negative
for Mycobacterium tuberculosis. Serologic tests for
adenovirus, cytomegalovirus, Epstein-Barr virus,
Mycoplasma pneumoniae, Chlamydia pneumoniae, and
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Toxoplasma gondii showed negative IgM antibodies.
The chest radiograph (Fig. 1) showed a right lower lobe
infiltrate. He started a course of ampicillin, azithromycin,
and methylprednisolone. During hospitalization, episodes
of sudden oxygen desaturation with perioral cyanosis
and respiratory distress signs with rapid resolution during
oxygen administration were seen. The chest computed
tomography revealed predominantly reticular infiltrates
in the lower lobes of the lungs and air bronchogram with
distal atelectasis in the bases of the lung and medial
segment of the middle lobe. He was discharged after six
days, when asymptomatic and looking well.

One week later, he was admitted to the emergency
department for anterior and pleuritic chest pain, dry
cough, and tachypnea associated with periumbilical
pain, so he was readmitted for further investigation.
He presented progressive dyspnea, after mild exertion
and episodes of tachypnoea of 40-65 cycles per minute,
flaring of the nostrils and abdominal breathing, which
were associated with intermittent hypoxia with a
minimum peripheral oxygen saturation of 83%, and
tachycardia of 140-150 bpm at rest. In these episodes,
oxygen supplementation was raised up to three litters
per minute with resolution within a few minutes.

Figure 1. Chest radiograph that shows a right lower lobe infiltrate.

Figure 2. Chest high-resolution computed tomography showing
areas of a ground glass pattern and subpleural reticular opacities.
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The workup showed normal complete blood count
and blood chemistry, complement, immunoglobulins,
coagulation studies, cardiac enzymes, angiotensin-
converting enzyme, alfa-1 antitrypsin, autoantibodies,
and sweat test. Evaluation by a pediatric cardiologist
excluded heart disease. A ventilation/perfusion scan
revealed areas of hypoventilation in the lower lobes
bilaterally and the respiratory function tests showed a
severe restrictive pattern, with a forced vital capacity
(FVC) of 36%. The chest high-resolution computed
tomography scan (Fig. 2) showed diffuse ground-glass
opacities on both pulmonary parenchyma with inferior
lobes sparing and subpleural reticular opacities in the
lower right lobe. These nonspecific radiological findings
are highly suggestive of hypersensitivity pneumonitis.
At this point, due to clinical worsening and a most
likely diagnosis of hypersensitivity pneumonitis, he
was transferred to a tertiary care hospital for further
evaluation. Since there was no temporal relationship
between the symptoms and animal contact nor bedroom
makeover, a careful environmental history was obtained
and it revealed that the symptoms might be related to
exposure to a public swimming pool in the summertime.
His mother reported identical but less severe symptoms
in the previous summer after having been exposed to
the same public swimming pool, which had disappeared
spontaneously when he returned to school.
Bronchoalveolar lavage fluid revealed a predominance
of lymphocytes (67.4%), especially CD8 lymphocytes,
resulting in a CD4/CD8 ratio of 0.35. Aspergillus
fumigatus serum precipitins were positive. Therefore,
hypersensitivity pneumonitis diagnosis was made,
probably related to the public swimming pool facilities.
He started a high dose prednisolone with prompt
clinical response and remained asymptomatic after
steroids weaning and strict avoidance of exposure to
the swimming pool. The child has been asymptomatic
after a three-year follow-up and has both respiratory
function tests and alveolocapillary diffusion by a carbon
monoxide test within the normal ranges.

Discussion

Childhood interstitial lung disease (chILD) is a broad
term for a group of rare lung diseases found in infants,
children, and teenagers. These disorders share common
features and are associated with impaired gas exchange
and abnormal imaging features due to the remodeling
of the lung interstitium and distal airspaces.”° However,
as some childhood interstitial lung diseases may involve
other parts of the lung, rather than the interstitium

alone, diffuse lung disease is considered as the most
accurate term.” Diffuse lung disease is a heterogeneous
group of lung disorders associated with high morbidity
and mortality that include, among many other rare lung
developmental and genetic disorders, hypersensitivity
pneumonitis.°

The authors present this case not only because of
its rarity in the pediatric population but also for the
difficulty of establishing a hypersensitivity pneumonitis
diagnosis. As is often the case, children may be initially
misdiagnosed as having pneumonia and be treated with
antibiotics, as symptoms, physical examination, and
first-line diagnostic exams are nonspecific. In this case,
the authors conducted further investigation because
of atypical symptoms for pneumonia, such as hypoxia
episodes. Indeed, the evidence of hypoxemia is often
the first abnormality to raise concern for a diagnosis of
interstitial lung diseases.’

The clinical evaluation and further workup usually rule
out genetic disorders, systemic diseases, sarcoidosis,
hemosiderosis, aspiration syndrome, and cardiac
disorders. The high-resolution computed tomography
scan was crucial in directing the investigation
toward an interstitial pulmonary disease. High-
resolution computed tomography features that are
highly suggestive of hypersensitivity pneumonitis
may include ground-glass opacification, centrilobular
nodules, decreased attenuation and vascularity, and
a lack of lower zone predominance of abnormalities.
Hypersensitivity pneumonitis, alveolar proteinosis, and
neuroendocrine cell hyperplasia of infancy are the few
interstitial disorders where the computed tomography
pattern may be completely diagnostic, but even in those
diseases, the diagnosis is usually supported by other
diagnostic tests.!

Bronchoalveolar lavage fluid findings may support the
possible diagnosis of hypersensitivity pneumonitis in the
presence of a marked alveolar lymphocytosis in a patient
with interstitial lung disease of unknown origin.” Besides
marked lymphocytosis in the bronchoalveolar lavage
fluid, a low ratio of lymphocyte CD4/CD8 supported
hypersensitivity pneumonitis over sarcoidosis, a
pulmonary disease often considered in the differential
diagnosis.?

Positive serum precipitins are a noteworthy predictor
of hypersensitivity pneumonitis, but this disease cannot
be ruled based on the presence of a specific antibody
nor ruled out in its absence, as serum precipitins are
just a marker of exposure.”??> The mainstay treatment
of hypersensitivity pneumonitis is the avoidance of
the causative antigen. However, complete removal
may not always be possible as antigen may not be
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identified or because its removal may imply major
lifestyle changes.?* Therefore, the long-term prognosis
of hypersensitivity pneumonitis is a cause of concern
as it relies on antigen identification and avoidance.
In our patient, an exhaustive environmental history
suggested a possible relation to exposure to antigens at
the outdoor public swimming pool facility. In fact, the
exposure to hot tub baths has been recently associated
with a new disorder - the hot tube disorder - that could
occur in other recreational water facilities, such as
swimming pools, as waters may be easily contaminated
by nontuberculous mycobacteria, which are highly
resistant to the disinfectants used in swimming pools
and spas.>*

We highlight the importance of a high index of
suspicion and detailed environmental history for a
prompt diagnosis of hypersensitivity pneumonitis, as
its diagnosis in children is often late and when early
diagnosed may be completely reversible.***

Upon the suspicion of interstitial lung disease, children
must be evaluated at specialized referral centers
with expertise in the diagnosis and management of
childhood interstitial lung diseases and be evaluated by a
multidisciplinary team.” Although confirming a diagnosis
of childhood interstitial lung diseases requires a pediatric
pulmonologist, a general pediatrician plays a significant
role in recognizing the need for further evaluation in

children with concerning symptoms and their referral to
avoid unnecessary diagnostic procedures.

-
WHAT THIS CASE REPORT ADDS

¢ Pediatric hypersensitivity pneumonitis is a rare condition and it

is often misdiagnosed.

e Careful environmental history plays an important role in the

management of this disorder.

* Dyspnea on exertion, cough, weight loss, and fever are the most

common symptoms.

¢ Marked alveolar lymphocytosis in the bronchoalveolar lavage

fluid may support the diagnosis.

* Avoidance of the causative antigen is the cornerstone of the
\_treatment. )
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Pneumonite de Hipersensibilidade: Um Diagnéstico Raro

Resumo:

A pneumonite de hipersensibilidade é uma doenca pulmonar
inflamatdria relacionada com a exposicdo a varios agentes
ambientais em individuos geneticamente suscetiveis. E
uma patologia rara e a sua prevaléncia na populagdo
pedidtrica ainda permanece desconhecida. Uma crianga de
10 anos, sexo masculino, internada por anorexia, fadiga,
dor abdominal e tosse seca desenvolveu no internamento
dispneia para pequenos esforgos e episddios de dessaturacao
em repouso. O estudo complementar efetuado permitiu
o diagndstico de pneumonite de hipersensibilidade de

etiologia desconhecida. A apresentagdo clinica e os
achados nos exames complementares de primeira linha
sdo inespecificos. Assim, o diagndstico de pneumonite de
hipersensibilidade requer um elevado indice de suspeigao.
O diagnodstico atempado, um tratamento precoce com
corticoterapia e a evicgdo antigénica, quando possivel, estdo
associados a melhor progndstico.

Palavras-Chave: Alveolite Alérgica Extrinseca/diagndstico;

Alveolite Alérgica Extrinseca/diagnéstico por imagem;
Crianca; Diagndstico Diferencial; Dispneia/etiologia
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