
The Turkish Journal of Pediatrics 2020; 62: 623-633
https://doi.org/10.24953/turkjped.2020.04.012 Original Article

The Turkish Journal of Pediatrics ▪ July-August 2020 623

Hypersensitivity pneumonia (HSP), also called 
extrinsic allergic alveolitis, is a non-Ig E mediated 
immunologic disorder, which develops as a 
result of repeated inhalation of animal or plant 
antigens. This typically affects the respiratory 
tract and pulmonary parenchyma.1 HSP was 
described as “farmer lung” in 1713 in cereal 
workers by Ramazzani.2 The epidemiology of 
HSP is not definitively known.3 Pigeon breeder’s 

disease (6-20%) and farmer lung (1-19%) are the 
most common HSPs.1,3

In the pathogenesis of HSP, host sensitivity, 
immune system, and genetic factors play a role 
together with antigen exposure. After inhalation 
of environmental antigens, Th1-mediated 
type III and IV hypersensitivity reactions are 
observed in interstitium, alveoli, and the central 
and terminal airways.4,5 Complaints such 
as cough, dyspnea, chest pain, fever, chills, 
sweating, weakness, myalgia, and headache can 
start hours or years after the antigen exposure.5 

Hypersensitivity pneumonias are defined in 
three forms as acute, subacute and chronic for 
clinical course. In acute form, symptoms such 
as fever, sweating, nausea, headache, muscle 
pain occur 2-9 hours after exposure and these 
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symptoms regress within hours-days. Subacute 
form symptoms develop slowly in days-
weeks, coughing and shortness of breath are 
prominent. Chronic form shows insidious onset 
in months, progressive cough and exertional 
dyspnea, fatigue and weight loss may be the 
dominant symptoms.6

Pigeon breeder’s disease (PBD) is one of the 
most common causes of HSP and is the result 
of the inhalation of pigeon avian protein 
antigens.6,7 Precipitating antibodies in the serum 
show exposure and sensitization to pigeon 
avian protein antigen.8,9 In this study, we aimed 
to evaluate the children that were diagnosed as 
HSP due to PBD in a pediatric pulmonology 
department with a review on literature. 

Material and Methods

Between the years of 2009-2018, all patients 
that were diagnosed as HSP due to PDB 
were included in the study in a tertiary 
pediatric pulmonology department. Clinical 
findings, laboratory and radiological data of 
patients were noted. Complaints, duration 
of complaints, contact history, physical 
examination, laboratory results, pulmonary 
function test (PFT), chest radiography and 
thorax CT findings, treatments, and prognosis 
were recorded. Acute phase reactants of all 
patients and arterial blood gas results with 
low oxygen saturation were evaluated. PFT 
was performed in patients older than 6 years. 
The presence of precipitating antibody against 
pigeon avian protein antigen was evaluated 
in all patients using Ouchterlony plaque 
method with gel precipitation technique. 
Thorax CT was performed in patients with 
auscultation findings on physical examination 
and infiltration on chest x-ray. The presence of 
ground-glass appearance, mosaic pattern and 
centrilobular nodules on thorax CT were found 
to be compatible with HSP. 

All available studies about PBD in children 
from the literature were reviewed. Findings of 
our patients, treatments, and prognoses were 

compared to 17 articles in the literature about 
PBD in children. 

Statistical analysis was performed using SPSS 
v.23.0 program (SPSS Inc., Chicago, IL, USA). 
The data was expressed as mean and standard 
deviation. The level of statistical significance 
was set at p-value of less than 0.05. 

This report was performed using the principles 
of the Declaration of Helsinki and approval was 
granted by the Gazi University Hospital Ethics 
Committee (Date: 08/10/2018, Number: 740). 
Our study is a retrospective archival study. For 
this type of study formal consent is not required. 

Results

In a 9 year-period, 6 patients were diagnosed as 
HSP due to PDB. The results of these 6 patients 
and 71 cases researched from 17 articles in the 
literature were evaluated. 

Clinical features of cases with HSP 

In our six patients, the mean age was 8.8 ± 
5.4 years and the average duration of pigeon 
exposure was 60.1 ± 6.5 days. Four of them 
were female and two were male. All patients’ 
fathers were breeding pigeons as a hobby or for 
economic reasons. Patients who bred pigeons 
at home and touched pigeons with their hands 
were evaluated as close contact. All results of 
the patients are summarized in Tables I and 
II. In the family of four patients, there were 
other patients that were followed up with the 
diagnosis of HSP due to PBD. All patients 
admitted with a cough and three patients had 
a high fever and shortness of breath. The mean 
duration of complaints was 28.6 ± 4.3 days. All 
cases were evaluated as subacute form. One of 
the patients was followed up with remission of 
lymphoma for 6 years and the other five patients 
had no chronic disease before these complaints. 
Tachycardia and low oxygen saturation were 
detected in case 4 and 5. These patients had 
widespread crackles and weight loss (4% and 
5.5%) in the physical examination, case 4 had 
pulmonary hypertension, and none of them 
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had clubbing. The patient was diagnosed with 
pulmonary hypertension by echocardiography. 
In cases 4 and 5, respectively, respiratory rates 
were 48 and 42 per minute, oxygen saturation 
were 66 and 82%. Case 4 and 5 that admitted 
with the findings of severe respiratory distress 
had longer and more contact with the pigeons 
than the other patients (p >0.05). 

Laboratory results, PFT, chest x-ray and thorax 
CT findings, treatments and prognosis of cases

All patients’ mean erythrocyte sedimentation 
rate was 58 mm/h and it was high in all 
patients. The arterial blood gases of cases 4 and 
5 with respiratory distress were normal. Three 
patients had precipitating antibody positivity 
and two patients could not perform PFT. The 
PFT was normal in 2 patients and two patients 
had restrictive pattern in PFT. Patients with a 
restrictive pattern in PFT results, respectively, 
FEV1 71 and 68%; FVC 69 and 62%; FEV1/FVC 
102 and 109% were detected. Bronchodilator 
reversibility was not performed. Four of our 

patients had normal chest x-ray and two of 
them had diffuse interstitial infiltration on chest 
x-ray. The thorax CT was performed in only two 
patients and bilateral symmetric ground-glass 
appearance and multiple centrilobular nodules 
were detected. Other causes such as virus, 
bacteria including atypical bacteria, vasculitis, 
immunodeficiency, allergy, rheumatologic and 
other interstitial lung diseases were excluded. 
All patients were prevented from contact with 
the pigeons. Families took the pigeons away 
from their homes. Families were informed that 
their homes and clothes should remove the 
pigeon droppings and other products. Case 
4 and 5 were hospitalized for approximately 
two weeks. Oxygen supplementation and 
inhaled corticosteroid therapy were given to 
two patients that were followed-up tachypnea 
and desaturation that had close contact 
with pigeons. Despite receiving inhaled 
corticosteroids, their clinical status did not 
improve and systemic steroid treatment was 
started. Pulmonary hypertension regressed in 

Table I. Clinical features of 6 cases with HSP due to pigeon.
Case 1 Case 2 Case 3 Case 4* Case 5*# Case 6

Age (year) 2.5 2.3 9 10.5 14 15

Type of exposure

Her father 
and uncle 
were breeding 
pigeons at 
home.

Her father 
and uncle 
were breeding 
pigeons at 
home.

Her father 
and uncle 
were breeding 
pigeons at 
home.

Her father 
was breeding 
pigeons at 
home.

His father 
was breeding 
pigeons near 
his home.

His father 
and uncle 
were breeding 
pigeons at 
home.

Duration of 
symptoms (days) 30 30 30 20 32 30 

Form of 
hypersensitivity 
pneumonia

Subacute Subacute Subacute Subacute Subacute Subacute

Symptoms Cough Cough 

Cough, 
shortness of 
breath and 
high fever.

Cough, 
shortness of 
breath and 
high fever.

Cough, 
shortness of 
breath and 
high fever.

Cough

Physical 
examination Normal Normal Normal

Tachycardia, 
low saturation, 
widespread 
crackles and 
weight loss 

Tachycardia, 
low saturation, 
widespread 
crackles and 
weight loss

Normal

* These cases were contacted closely to pigeons (handling pigeons).
* # This patient was followed up with a diagnosis of remission of lymphoma for 6 years.
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control echocardiography without additional 
treatment in case 4. In four patients, symptoms 
were resolved with only prevention of pigeon 
exposure. Case 4 and 5 showed improvement in 
chest x-rays and PFTs at follow-up.

Discussion

Hypersensitivity pneumonia is a complex 
condition rather than a single disease due 
to exposure time, intensity, different clinical 
presentation, and treatment practices.27,28 
Diagnostic criteria for the diagnosis of HSP 
have been developed, but none of these criteria 
have been confirmed. The disease is usually 
diagnosed by suspicion of contact history and 
complaints.28,29 In differential diagnosis of 
hypersensitivity pneumonia, viral or bacterial 
pneumonias, vasculitis, immunodeficiencies, 
asthma, allergic, rheumatic diseases and other 
interstitial lung diseases should be investigated 
and excluded.2,4 In cases where laboratory 
tests and radiological imaging do not benefit, 
the exposure history may be helpful in the 

diagnosis.

Pigeon breeder’s disease is the most common 
HSP in children21 and it was first described in 
1967 by Stiehm et al.10 In this study, we evaluated 
contact histories, physical examination findings, 
laboratory results, treatments and prognoses 
of our cases in the light of the literature. Our 
six patients were reviewed with 71 patients in 
17 articles. Case series reporting the PBD are 
shown in Table III.10-26 The literature on PBD 
was reviewed in detail: The results of 17 articles 
about pigeon breeder’s disease in children 
and 71 patients were evaluated. The mean 
age of these patients was 10.1 ± 0.7 years. The 
contact frequency of 32 patients was unknown, 
while 20 of them had close contacts. The mean 
duration of complaints was 1.1 ± 1.8 years. One 
of these patients was asymptomatic and the 
other patients had complaints such as cough, 
shortness of breath, weight loss, fever, and 
growth retardation. In these studies, physical 
examination of 6 patients was normal and the 
physical examination findings of 32 patients 
were not given. Other patients had physical 

Table II. Laboratory results, PFT, chest X-ray and thorax CT findings, treatments and prognosis of cases.
Case 1 Case 2 Case 3 Case 4 Case 5 Case 6

Serum 
precipitating 
antibodies 

- - + + - +

Pulmonary 
function test

- - Normal Restrictive 
pattern

Restrictive 
pattern

Normal

Chest x-ray 
and thorax CT 
findings

Normal Normal Normal Bilateral 
symmetric  
ground-glass 
appearance 
and multiple 
centrilobular 
nodules

Bilateral 
symmetric  
ground-glass 
appearance 
and multiple 
centrilobular 
nodules

Normal

Treatments Allergen 
avoidance 

Allergen 
avoidance 

Allergen 
avoidance 

Allergen 
avoidance 
Oxygen 
supplementation 
Systemic steroids 

Allergen 
avoidance 
Oxygen 
supplementation 
Systemic steroids 

Allergen 
avoidance 

Prognosis Complaints 
regressed at 
the first week 
follow-up 

Complaints 
regressed at 
the first week 
follow-up 

Complaints 
regressed at 
the first week 
follow-up

Progressive  
clinical and 
radiological 
improvement

Progressive  
clinical and 
radiological 
improvement

Complaints 
regressed at 
the first week 
follow-up
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examination findings such as bilateral crackles, 
respiratory distress, cyanosis, and clubbing. 
PFT could not be performed on 15 patients due 
to age or clinical status, and it was found normal 
in one case. Obstructive pattern was present 
in 5 patients, restrictive pattern in 35 patients, 
and both obstructive and restrictive in 15 
patients. Only one of these patients had normal 
chest x-ray, while interstitial pneumonitis 
and reticulonodular changes were observed 
in other cases. In 52 patients, diffuse ground 
glass appearance and reticulonodular changes 
were detected on thorax CT. In 64 patients, the 
precipitating antibody positivity was shown. 
Bronchoalveolar lavage was performed in 36 
patients, it was normal in one patient, it was 
inconclusive in another patient, and the other 
patients had lymphocytosis. Lung biopsy was 
performed in 11 patients and it was found 
compatible with HSP. Allergen avoidance 
was applied to all cases except 5 cases. Steroid 
treatment was given to 59 patients systemically 
and 5 patients as inhaled. 

Breeding pigeons at home and handling pigeons 
have been considered as close contact. In our 
patients, two patients with more severe clinical 
findings (tachypnea, desaturation, respiratory 
distress, and pulmonary hypertension etc.) were 
found to be in close contact for a longer time 
with pigeons. As in our patients, it was observed 
in the literature that 20 of the patients were in 
closer contact with the pigeons and their clinical 
findings were heavier than the others.10-12,14-16 
In acute cases, cough, shortness of breath, and 
fever were observed.13,19,25 In chronic cases, it was 
observed that findings such as weight loss and 
clubbing were added to these findings.12,21,24 It 
is stated that PFTs in PBD could be obstructive, 
restrictive, or both patterns.10,12-15,17,19-26 In our 
two patients, restrictive findings were found in 
the patients' PFTs. 

Chest x-ray is normal in 30% of acute form 
cases. In our patients, it was observed that 
patients that have normal chest x-ray have 
normal physical examination findings. In 
the literature, only one of the 6 patients with 
normal physical examination findings had 

normal chest x-ray.10,12,17,18,20 Bilateral diffuse 
homogeneous / heterogeneous areas of opacity 
and micronodular appearance in the middle 
and lower zones may occur. In HRCT, ground 
glass pattern, centrilobular nodules, mosaic 
pattern, emphysema and honeycombing 
appearance can be detected. In our patients, as 
in the literature, bilateral symmetric ground-
glass appearance and multiple centrilobular 
nodules were detected in the thorax CT of two 
patients with severe respiratory distress.15-18,20-26

In the literature, although precipitating antibody 
positivity was not shown in seven of the 71 
patients, antibody positivity was detected only 
in three of our cases. Physical examination and 
chest x-ray findings were normal in two cases 
with antibody positivity in our study. It was 
observed that in a case with severe respiratory 
distress findings, precipitating antibody was 
negative. Similarly, in the literature, although 
7 patients had severe respiratory distress, the 
antibody was negative.18,21,22,26 The main reason 
for this is that tests cannot show some of the 
responsible antigens. Pigeon breeder's disease 
was investigated in terms of the antibody, 
but no valuable information was found about 
treatment and prognosis.

In the literature, 34 of 36 patients’ 
bronchoalveolar lavage samples had 
lymphocytosis consistent with HSP.14,15,18,21,22,25 
It was observed that the diagnosis of HSP due 
to pigeons was made according to contact 
history, clinical findings, chest x-ray, thorax CT 
and bronchoalveolar lavage results in patients 
that were negative for precipitating antibodies. 
Literature showed that lung biopsy was 
performed in 11 patients.10,12,18,21,24 Lung biopsy 
can be performed in patients that cannot be 
diagnosed with clinical, physical examination, 
laboratory, and radiological findings. In our 
study, bronchoscopy was not performed in two 
patients that had severe respiratory distress 
because of the allergen avoidance and steroid 
treatment were required to be given rapidly. 
Parents of other four patients did not give 
permission for bronchoscopy probably because 
their clinical findings were mild. Lacasse et 
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Table III. Case series reporting the pbreeder’s disease in the literature.11-27 Table III. Continued.
Authors/
Year

n Average  
age

(years)

Type of exposure Duration of 
symptoms

Symptoms Physical examination Chest x-ray findings Pulmonary 
function tests

Serum 
precipitating 
antibodies

Thorax CT findings BAL Treatment Improvement time

Stiehm et al 
(1967)

5 12.2 Case 1: He was breeding 2 pigeons at home 
for 1 month.
Case 2: His father was breeding pigeons at 
home.
Case 3: He visited the pigeon coop.
Case 4: He spent an average of 6 hours per 
day with pigeons for 3 years.
Case 5: He raised pigeons for a hobby for 3 
years

4 months,

2 years,

Acute onset, 
1 year, 

6 hours

Cough, shortness of breath, weight 
loss, fever

Bilateral crackles (4/5), 
hepatosplenomegaly
-Normal (1/5)

Diffuse intersitial 
pneumonitis (4/5)
-Normal (1/5)

Obstructive 
pattern (1/4)

5/5 - - Allergen avoidance (5/5)
Corticosteroid therapy (1/5)

Progressive clinical 
and radiological 
improvement

Chandra et 
al (1972)

3 13 Patient’s father was breeding pigeons at 
home.

6 weeks, 
3 weeks,
5 weeks

Cough, shortness of breath, weight 
loss

Crackles and respiratory 
distress

Miliary mottling  
throughout both lung fields

Normal (1/3) +, +, + - - Allergen avoidance (3/3), 
corticosteroid therapy (2/3)

Progressive clinical 
and radiological 
improvement

Keith et al 
(1981)

4 15 The family moved to a home where pigeons 
were kept.

5 years* Growth failure, chronic cough, 
clubbing, progressive dyspnea,
Asymptomatic (1/4)

Moderate clubbing, 
bilateral crackles,
-Normal (1/4)

Bilateral interstitial
Markings most prominent 
in the bases

Restrictive 
pattern

+ - - Allergen avoidance (4/4), 
corticosteroid therapy (4/4)

Complaints regressed in 
the follow-up

Tsai et al 
(1998)

1 7 For the past two years, the pigeons had been 
living on the same floor as the patient’s 
bedroom.

2 months Dyspnea, anorexia, fever, 
nonproductive cough

Bilateral basilar crackles Widespread nodular 
interstitial
pattern

Obstructive 
and restrictive 
pattern

+ _ _ Allergen avoidance 1 month

Grech et al 
(2000)

5 10.8 Case 1: He was breeding pigeons at home 
Case 2: His father was breeding pigeons at 
home.
Case 3: His father was breeding pigeons at 
home
Case 4: His family were breeding pigeons at 
home
Case 5: He visited the pigeon coop.

1 month,
-,

-, 

5 months,

10 months

Cough, shortness of breath Bilateral crackles, 
wheezing

Reticulonodularshadowing Restrictive 
pattern

+ - Lymphocytosis+ 
(1/5)

Allergen avoidance (5/5),
Corticosteroid therapy (5/5)

Complaints regressed in 
the follow-up

F. Ratjen et 
al (2002)

9 10.7 - 3-8 weeks* Fatigue, cough and dyspnea - Diffuse reticular-nodular 
changes

Obstructive 
and restrictive 
pattern

+ Diffuse reticular-
nodular changes

Lymphocytosis +, 
CD4/CD8 ratio is 
the normal range 
(9/9)

Allergen avoidance (9/9), 
corticosteroid therapy (9/9)

Progressive clinical 
and radiological 
improvement

Yalçın et al 
(2003)

1 5.5 Her father was breeding pigeons at home for 
many years.

8 months Progressive cough, dyspnea, fever, 
lack of appetite

Clubbing, bilateral 
crackles 

Bilateral peribronchial 
thickening

- + Bilateral diffuse 
ground-glass 
appearance, 
disseminated 
centrilobuler 
densities and air 
entrapments in the 
lungs

- Allergen avoidance, 
corticosteroid therapy

Progressive clinical 
and radiological 
improvement

Nacar et al 
(2004)

5 11.4 Case 1: Her family were breeding pigeons at 
home for 6 months
Case 2: His parents were breeding pigeons 
at home.
Case 3: There was a family history of contact 
with neighbours’ pigeons.
Case 4: His father was breeding pigeons at 
home for two months.
Case 5: Her family were breeding pigeons 
at home

3 months,

7 years,

2 days,

1 month,

3 weeks

Fever, weight loss, cough, shortness 
of breath, weakness

Crackles and respiratory 
distress, retractions
-Normal (1/5)

Widespread nodular 
infiltrates, patchy 
infiltration

Obstructive 
and restrictive 
pattern (2/5)

+, +, +, +, + Bilateral 
micronodular 
infiltrate

- Allergen avoidance 
(5/5) (1/5 only allergen 
avoidance), Systemic 
steroids (3/5), Inhaled 
steroids (2/5)

Complaints regressed in 
the follow-up

Ettlin et al 
(2005)

3 5.5 Case 1: 2 weeks holiday on a farm
Case 2: Holiday on a farm
Case 3: Living next to a pigeon house

1.5-2.5 
months*

Dyspnea, weight loss, fatigue, 
fever and mild signs of respiratory 
distress

Bilateral crackles 
-Normal (1/3)

Bilateral micronodular 
infiltrate

- +, -,+ Diffuse noduler and 
patchy infiltration

Lymphocytosis+, 
decreased/
reduced/normal 
CD4/CD8 ratios

Allergen avoidance 
(3/3), treatment with oral 
prednisone (1-2 mg/kg/
day) (3/3),
Inhaled steroids (3/3)

9 months, 
6 months, 
1 year

Nacar et al 
(2005)

1 13 She was in contact with pigeons 1 month Cough, shortness of breath, fever Crackles and respiratory 
distress

Nodular and patchy 
infiltrative appearance in 
both lungs

Obstructive 
and restrictive 
pattern

+ - - Allergen avoidance 
Systemic steroids 
Inhaled steroids

Complaints regressed 
in the follow-up (5 
months)

 * average duration of symptoms
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Table III. Case series reporting the pbreeder’s disease in the literature.11-27 Table III. Continued.
Authors/
Year

n Average  
age

(years)

Type of exposure Duration of 
symptoms

Symptoms Physical examination Chest x-ray findings Pulmonary 
function tests

Serum 
precipitating 
antibodies

Thorax CT findings BAL Treatment Improvement time

Stiehm et al 
(1967)

5 12.2 Case 1: He was breeding 2 pigeons at home 
for 1 month.
Case 2: His father was breeding pigeons at 
home.
Case 3: He visited the pigeon coop.
Case 4: He spent an average of 6 hours per 
day with pigeons for 3 years.
Case 5: He raised pigeons for a hobby for 3 
years

4 months,

2 years,

Acute onset, 
1 year, 

6 hours

Cough, shortness of breath, weight 
loss, fever

Bilateral crackles (4/5), 
hepatosplenomegaly
-Normal (1/5)

Diffuse intersitial 
pneumonitis (4/5)
-Normal (1/5)

Obstructive 
pattern (1/4)

5/5 - - Allergen avoidance (5/5)
Corticosteroid therapy (1/5)

Progressive clinical 
and radiological 
improvement

Chandra et 
al (1972)

3 13 Patient’s father was breeding pigeons at 
home.

6 weeks, 
3 weeks,
5 weeks

Cough, shortness of breath, weight 
loss

Crackles and respiratory 
distress

Miliary mottling  
throughout both lung fields

Normal (1/3) +, +, + - - Allergen avoidance (3/3), 
corticosteroid therapy (2/3)

Progressive clinical 
and radiological 
improvement

Keith et al 
(1981)

4 15 The family moved to a home where pigeons 
were kept.

5 years* Growth failure, chronic cough, 
clubbing, progressive dyspnea,
Asymptomatic (1/4)

Moderate clubbing, 
bilateral crackles,
-Normal (1/4)

Bilateral interstitial
Markings most prominent 
in the bases

Restrictive 
pattern

+ - - Allergen avoidance (4/4), 
corticosteroid therapy (4/4)

Complaints regressed in 
the follow-up

Tsai et al 
(1998)

1 7 For the past two years, the pigeons had been 
living on the same floor as the patient’s 
bedroom.

2 months Dyspnea, anorexia, fever, 
nonproductive cough

Bilateral basilar crackles Widespread nodular 
interstitial
pattern

Obstructive 
and restrictive 
pattern

+ _ _ Allergen avoidance 1 month

Grech et al 
(2000)

5 10.8 Case 1: He was breeding pigeons at home 
Case 2: His father was breeding pigeons at 
home.
Case 3: His father was breeding pigeons at 
home
Case 4: His family were breeding pigeons at 
home
Case 5: He visited the pigeon coop.

1 month,
-,

-, 

5 months,

10 months

Cough, shortness of breath Bilateral crackles, 
wheezing

Reticulonodularshadowing Restrictive 
pattern

+ - Lymphocytosis+ 
(1/5)

Allergen avoidance (5/5),
Corticosteroid therapy (5/5)

Complaints regressed in 
the follow-up

F. Ratjen et 
al (2002)

9 10.7 - 3-8 weeks* Fatigue, cough and dyspnea - Diffuse reticular-nodular 
changes

Obstructive 
and restrictive 
pattern

+ Diffuse reticular-
nodular changes

Lymphocytosis +, 
CD4/CD8 ratio is 
the normal range 
(9/9)

Allergen avoidance (9/9), 
corticosteroid therapy (9/9)

Progressive clinical 
and radiological 
improvement

Yalçın et al 
(2003)

1 5.5 Her father was breeding pigeons at home for 
many years.

8 months Progressive cough, dyspnea, fever, 
lack of appetite

Clubbing, bilateral 
crackles 

Bilateral peribronchial 
thickening

- + Bilateral diffuse 
ground-glass 
appearance, 
disseminated 
centrilobuler 
densities and air 
entrapments in the 
lungs

- Allergen avoidance, 
corticosteroid therapy

Progressive clinical 
and radiological 
improvement

Nacar et al 
(2004)

5 11.4 Case 1: Her family were breeding pigeons at 
home for 6 months
Case 2: His parents were breeding pigeons 
at home.
Case 3: There was a family history of contact 
with neighbours’ pigeons.
Case 4: His father was breeding pigeons at 
home for two months.
Case 5: Her family were breeding pigeons 
at home

3 months,

7 years,

2 days,

1 month,

3 weeks

Fever, weight loss, cough, shortness 
of breath, weakness

Crackles and respiratory 
distress, retractions
-Normal (1/5)

Widespread nodular 
infiltrates, patchy 
infiltration

Obstructive 
and restrictive 
pattern (2/5)

+, +, +, +, + Bilateral 
micronodular 
infiltrate

- Allergen avoidance 
(5/5) (1/5 only allergen 
avoidance), Systemic 
steroids (3/5), Inhaled 
steroids (2/5)

Complaints regressed in 
the follow-up

Ettlin et al 
(2005)

3 5.5 Case 1: 2 weeks holiday on a farm
Case 2: Holiday on a farm
Case 3: Living next to a pigeon house

1.5-2.5 
months*

Dyspnea, weight loss, fatigue, 
fever and mild signs of respiratory 
distress

Bilateral crackles 
-Normal (1/3)

Bilateral micronodular 
infiltrate

- +, -,+ Diffuse noduler and 
patchy infiltration

Lymphocytosis+, 
decreased/
reduced/normal 
CD4/CD8 ratios

Allergen avoidance 
(3/3), treatment with oral 
prednisone (1-2 mg/kg/
day) (3/3),
Inhaled steroids (3/3)

9 months, 
6 months, 
1 year

Nacar et al 
(2005)

1 13 She was in contact with pigeons 1 month Cough, shortness of breath, fever Crackles and respiratory 
distress

Nodular and patchy 
infiltrative appearance in 
both lungs

Obstructive 
and restrictive 
pattern

+ - - Allergen avoidance 
Systemic steroids 
Inhaled steroids

Complaints regressed 
in the follow-up (5 
months)

 * average duration of symptoms
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Table III. Continued. Table III. Continued.
Authors/
Year

n Age Type of exposure Duration of 
symptoms

Symptoms Physical examination Chest x-ray findings Pulmonary 
function tests

Serum 
precipitating 
antibodies

Thorax CT findings BAL Treatment Improvement time

Ozmen et 
al (2013)

4 8.5 Case 1: His father was breeding pigeons at 
home.
Case 2: Pigeons had been bred at home for a 
long time.
Case 3: They had been breeding pigeons at 
home for 7 years.
Case 4: She was in contact with pigeons for 
the last two months

6 months, 
2 weeks, 
7 years, 
2 months

Cough, wheezing, fever and 
exercise-induced cough, dyspnea, 
sputum production

-Crepitant crackles (2/4)
- Normal (2/4)

Normal-paracardiac-
perihilar involvement

Restrictive 
pattern (3/4)

+,+,+ Mosaic perfusion, 
ground-glass pattern 
and centrilobular 
micronodules

- Allergen avoidance 
(4/4), inhaled 
fluticasonepropionate 
treatment (4/4)

Complaints regressed in 
the follow-up

Griese et al 
(2013)

23 9.8 ± 3  
years

- 1.3 ± 1 
months*

Chronic cough, dyspnea, cyanosis, 
clubbing, weight loss

- Hilar lymph nodes, linear 
opacities, reticular  
opacities, nodular 
opacities, cystic opacities, 
bronchiectasis, ground 
glass pattern, increased 
attenuation consolidation

Restrictive 
pattern (22/23)

+ (21 of 23) Hilar lymph nodes 
linear opacities 
reticular opacities 
nodular opacities 
bronchiectasis 
ground glass pattern, 
increased attenuation

Done in 17 
children 
lymphocytosis +, 
CD4/CD8 ratio is 
elevated.

Allergen avoidance (18 
of 23)
Systemic steroids (20 of 23)
Inhaled steroids (11 of 23)

17 healthy
5 improved
1 worse

Cardoso et 
al (2014)

3 11 Living in a rural area, patients had contact 
with pigeons and canaries.

5 months* Dyspnea, fever, nonproductive 
cough

Crackles and respiratory 
distress

Bilateral diffuse perihilar 
interstitial infiltrate

Obstructive 
pattern

_ Parenchymal 
thickening in both 
lungs, small nodules 
with ill-defined 
borders, and ground-
glass changes

Lymphocytosis +, 
CD4/CD8 ratio is 
decreased

Allergen avoidance (3/3)
Systemic steroids (2/3)
Inhaled steroids (3/3)

Progressive clinical
and radiological 
improvement

Bahçeci-
Erdem S, et 
al (2015)

1 9 He lived above an Office in which birds and 
bird manure were merchandised.

4 months Cough, dyspnea, chest pain Crackles and respiratory 
distress

Patchy noduler infiltration Obstructive 
pattern

+ Ground glass areas 
in both lungs

- Allergen avoidance 
Systemic steroids

Progressive clinical 
and radiological 
improvement

Tsangla, et 
al (2015)

1 12 They were breeding around 60 pigeons at 
home

3 years Dry cough, dyspnea and  
weight loss

Cachexic, dyspneic, 
tachycardia, tachypnea, 
use of accessory muscles 
for respiration, pectus 
excavatum and bilateral 
basilar crackles

Bilateral ground glass 
pattern

Restrictive 
pattern

+ Diffuse mosaic 
pattern and 
multiple ill-defined 
centrilobular nodular 
lesions in both upper 
lobes and interstitial 
thickening in the 
apical segment of left 
lower lobe.

Inconclusive Allergen avoidance
Oxygen supplementation
Corticosteroid therapy 
Inhaled budesonide

Complaints regressed in 
the follow-up

Woicka-
Kolejwa et 
al (2017)

1 11 Several dozen years ago, the boy’s 
grandfather had bred 400 pigeons in the attic 
of the house where the boy lived.

1,5 years Persistent coughing and shortness 
of breath

Bilateral basilar crackles Bad aeration and 
parenchymal– interstitial 
lesions with atypical 
changes in the hilar

Obstructive 
and restrictive 
pattern

+ Interlobular nodules 
in both the lungs, 
ground glass pattern

Reduced level 
of macrophages 
(57%) and 
increased 
percentages of 
neutrophils (31%) 
and eosinophils
(6%) with 6% of 
lymphocytes.

Allergen avoidance, 
methylprednisolone 2 mg/
kg/day up to a maximum of 
60 mg/day

Improved and 
auscultatory changes 
resolved.

Esenboga 
et al (2017)

1 16 Patient was a pigeon fancier and had close 
contact for 5 years (Patient was follow up as 
chronic granulomatous disease)

Since he had 
close contact 
with pigeons

Chronic cough and dyspnea Crackles and respiratory 
distress

Pathcy ground glass 
appearance with fine 

Obstructive 
and restrictive 
pattern

- Patchy, vaguely 
centrilobular ground-
glass opacification 
with air trapping 
areas, interlobular 
septal thickening and 
subpleural bullae

Normal Allergen avoidance, 
Oxygen supplementation

Complaints regressed in 
the follow-up

 * average duration of symptoms
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Table III. Continued. Table III. Continued.
Authors/
Year

n Age Type of exposure Duration of 
symptoms

Symptoms Physical examination Chest x-ray findings Pulmonary 
function tests

Serum 
precipitating 
antibodies

Thorax CT findings BAL Treatment Improvement time

Ozmen et 
al (2013)

4 8.5 Case 1: His father was breeding pigeons at 
home.
Case 2: Pigeons had been bred at home for a 
long time.
Case 3: They had been breeding pigeons at 
home for 7 years.
Case 4: She was in contact with pigeons for 
the last two months

6 months, 
2 weeks, 
7 years, 
2 months

Cough, wheezing, fever and 
exercise-induced cough, dyspnea, 
sputum production

-Crepitant crackles (2/4)
- Normal (2/4)

Normal-paracardiac-
perihilar involvement

Restrictive 
pattern (3/4)

+,+,+ Mosaic perfusion, 
ground-glass pattern 
and centrilobular 
micronodules

- Allergen avoidance 
(4/4), inhaled 
fluticasonepropionate 
treatment (4/4)

Complaints regressed in 
the follow-up

Griese et al 
(2013)

23 9.8 ± 3  
years

- 1.3 ± 1 
months*

Chronic cough, dyspnea, cyanosis, 
clubbing, weight loss

- Hilar lymph nodes, linear 
opacities, reticular  
opacities, nodular 
opacities, cystic opacities, 
bronchiectasis, ground 
glass pattern, increased 
attenuation consolidation

Restrictive 
pattern (22/23)

+ (21 of 23) Hilar lymph nodes 
linear opacities 
reticular opacities 
nodular opacities 
bronchiectasis 
ground glass pattern, 
increased attenuation

Done in 17 
children 
lymphocytosis +, 
CD4/CD8 ratio is 
elevated.

Allergen avoidance (18 
of 23)
Systemic steroids (20 of 23)
Inhaled steroids (11 of 23)

17 healthy
5 improved
1 worse

Cardoso et 
al (2014)

3 11 Living in a rural area, patients had contact 
with pigeons and canaries.

5 months* Dyspnea, fever, nonproductive 
cough

Crackles and respiratory 
distress

Bilateral diffuse perihilar 
interstitial infiltrate

Obstructive 
pattern

_ Parenchymal 
thickening in both 
lungs, small nodules 
with ill-defined 
borders, and ground-
glass changes

Lymphocytosis +, 
CD4/CD8 ratio is 
decreased

Allergen avoidance (3/3)
Systemic steroids (2/3)
Inhaled steroids (3/3)

Progressive clinical
and radiological 
improvement

Bahçeci-
Erdem S, et 
al (2015)

1 9 He lived above an Office in which birds and 
bird manure were merchandised.

4 months Cough, dyspnea, chest pain Crackles and respiratory 
distress

Patchy noduler infiltration Obstructive 
pattern

+ Ground glass areas 
in both lungs

- Allergen avoidance 
Systemic steroids

Progressive clinical 
and radiological 
improvement

Tsangla, et 
al (2015)

1 12 They were breeding around 60 pigeons at 
home

3 years Dry cough, dyspnea and  
weight loss

Cachexic, dyspneic, 
tachycardia, tachypnea, 
use of accessory muscles 
for respiration, pectus 
excavatum and bilateral 
basilar crackles

Bilateral ground glass 
pattern

Restrictive 
pattern

+ Diffuse mosaic 
pattern and 
multiple ill-defined 
centrilobular nodular 
lesions in both upper 
lobes and interstitial 
thickening in the 
apical segment of left 
lower lobe.

Inconclusive Allergen avoidance
Oxygen supplementation
Corticosteroid therapy 
Inhaled budesonide

Complaints regressed in 
the follow-up

Woicka-
Kolejwa et 
al (2017)

1 11 Several dozen years ago, the boy’s 
grandfather had bred 400 pigeons in the attic 
of the house where the boy lived.

1,5 years Persistent coughing and shortness 
of breath

Bilateral basilar crackles Bad aeration and 
parenchymal– interstitial 
lesions with atypical 
changes in the hilar

Obstructive 
and restrictive 
pattern

+ Interlobular nodules 
in both the lungs, 
ground glass pattern

Reduced level 
of macrophages 
(57%) and 
increased 
percentages of 
neutrophils (31%) 
and eosinophils
(6%) with 6% of 
lymphocytes.

Allergen avoidance, 
methylprednisolone 2 mg/
kg/day up to a maximum of 
60 mg/day

Improved and 
auscultatory changes 
resolved.

Esenboga 
et al (2017)

1 16 Patient was a pigeon fancier and had close 
contact for 5 years (Patient was follow up as 
chronic granulomatous disease)

Since he had 
close contact 
with pigeons

Chronic cough and dyspnea Crackles and respiratory 
distress

Pathcy ground glass 
appearance with fine 

Obstructive 
and restrictive 
pattern

- Patchy, vaguely 
centrilobular ground-
glass opacification 
with air trapping 
areas, interlobular 
septal thickening and 
subpleural bullae

Normal Allergen avoidance, 
Oxygen supplementation

Complaints regressed in 
the follow-up

 * average duration of symptoms
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al.6 showed that appropriate cases could be 
diagnosed as HSP with history, clinical, physical 
examination findings and simple laboratory 
tests without the need for invasive procedures 
such as bronchoalveolar lavage and biopsy.

The most important factor in treatment is the 
removal of the antigen. Systemic or inhaled 
corticosteroid therapy has been used in cases 
with respiratory insufficiency. In the acute form, 
prognosis has usually been good and often the 
symptoms are reduced with the prevention of 
exposure. Fibrosis development determines 
prognosis in subacute and chronic forms.27-30 

In our patients, four patients were treated 
only with pigeon exposure prevention. In 
the literature, allergen avoidance was not 
performed in 5 patients for social reasons 
and 7 patients were treated only by allergen 
avoidance.10,11,13 It was observed that these 
patients were admitted with findings such as 
cough and fever without respiratory complaints 
and that thorax CT was not required because 
of the mild clinical and physical examination 
findings. Systemic steroids were used in the 
treatment of patients with respiratory failure, 
desaturation, ground glass appearance, and 
reticulonodular changes on thorax CT. In the 
literature, 5 patients were treated only with 
inhaled steroids and 59 patients with systemic 
steroids. It was shown that patients with severe 
clinical, physical examination, and thorax 
CT findings needed steroid treatment. In all 
cases in the literature, as in our patients, it was 
observed that the clinical findings regressed 
in the follow-up with avoidance of allergen, 
inhaled, or systemic steroid therapy.10-26 In the 
literature, a patient with chronic granulomatous 
disease was given steroid treatment as well as 
hydroxychloroquine treatment.26

In conclusion, HSP should be considered in the 
differential diagnosis of patients that present 
with respiratory distress, cough, fever, and 
weight loss. Detailed contact history should be 
questioned. Close and long-term pigeon contact 
can lead to severe clinical findings. Serum 
precipitating antibodies may not be present 

in every patient and do not give information 
about treatment and prognosis. Radiological 
diagnosis may be helpful for diagnosis. Patients 
with mild clinical and radiological findings may 
be treated with pigeon exposure prevention, 
while steroid treatment, oxygen support, and 
intensive care follow-up may be necessary in 
severe cases.
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