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ABSTRACT 

Objective: Hypersensitivity pneumonitis (HP) may be a complex syndrome rather than a single, uniform disease entity. 
The problems associated with HP treatment include a lack of awareness of primary care procedures and scarcity of 
recent information regarding HP. The main objective of this study was to investigate the problems in the interaction 
between primary care physicians and chest specialists. Data source: All available clinical records of cases at the Fu-
kujuji Chest Hospital, Tokyo, between 1994 and 2005, supervised by specialists of a university hospital. Study selection: 
All cases suspected of HP during the period. Results: Nine cases were excluded because of insufficient records or be-
cause they did not satisfy the clinical criteria. Twenty-eight enrolled patients (14 men and 14 women; mean age, 53.0 
years) were initially treated for respiratory infections by primary care physicians. The final HP types were summer-type 
(n = 18), bird fancier’s lung (n = 2), ventilation-related (n = 3), or undetectable antigen (n = 5). On the basis of the in-
terval between the onset of initial symptoms and the time of referral to our hospital, the cases can be categorized into 3 
groups, which may represent acute, subacute, and chronic HP. Conclusion: All patients initially received treatment on 
the basis of a different diagnosis at primary evaluation. We concluded that interaction between primary care physicians 
and chest specialists is essential for solving problems associated with the early diagnosis and adequate treatment of 
HP. 
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1. Introduction 

Hypersensitivity pneumonitis (HP) is a complex syn-
drome of varying intensity, clinical presentation, and 
natural history rather than a single, uniform disease entity 
[1-3]. On the basis of a nationwide epidemiological study, 
the Japanese Research Committee on Diffuse Pulmonary 
Disease for Hypersensitivity Pneumonitis has proposed 
diagnostic criteria for HP [4-6]. The survey, which was 
sponsored by the Japanese Ministry of Health, Labor and 
Welfare, revealed that summer-type HP (S-HP) is the 
most common type of HP in Japan. Of the 835 surveyed 
patients, 621 (74.4%) were diagnosed with S-HP [4]. 
According to its clinical presentation, HP can be catego-
rized as acute, subacute, or chronic illness [1,7,8]. Al-
though there may be a considerable overlap among these  

3 types of HP, this classification is a useful approach for 
categorizing the variations in clinical presentations that 
are seen in this disease [8,9]. With regard to research on 
HP, 2 practical issues need to be pointed out: one is a 
lack of sufficient information on the clinical criteria for 
chronic or subacute types of S-HP [8,9] and another is 
the inadequate collaboration between primary care phy-
sicians and core community hospital staff in terms of 
clinical service for HP. HP is rarely encountered during 
primary care; however, when it is suspected, the patient 
might be referred for secondary care or to a hospital for 
chest diseases. Our hospital, which specializes in chest 
diseases, is located outside the central Tokyo area, and 
receives patients as a core hospital and as referrals from 
local clinics as well as from clinics in the central area of 
Tokyo. 
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In this study, we studied these issues in HP diagnosis 
in patients who were diagnosed with HP over a 10-year 
period. Furthermore, we investigated the role of interac-
tive communication between primary care physicians and 
specialists and revisited the diagnostic criteria for HP in 
Japan. 

2. Methods and Patients 

2.1. Case Selection and Examinations 

All patients who were suspected of having HP on the 
basis of clinical diagnosis and were hospitalized at the 
Fukujuji Chest Hospital, Tokyo, between January 1994 
and November 2005 were included in this study. The 
diagnosis of HP was made on the basis of exposure his-
tory and the results of clinical assessments, including 
blood analysis and determination of KL-6 levels, which 
served as a specific biomarker for interstitial lung disease 
[10]. In addition, high-resolution computed tomography 
(HRCT) images of the chest were analyzed. The effect of 
removing the patient from the suspected etiologic expo-
sure was also considered. Other tests such as bronchoal-
veolar lavage and transbronchial lung biopsy were used 
to rule out other potential diagnoses and to lend further 
support to the diagnosis of HP. This retrospective study 
was performed by taking into account all available clini-
cal records described above. 

2.2. Diagnostic Criteria 

The diagnosis of HP in this study was essentially based 
on the diagnostic criteria of the Japanese Research Com- 
mittee on Diffuse Pulmonary Disease for Hypersensitiv-
ity Pneumonitis, [6] which are similar to criteria de-
scribed in previous studies [1,7,11-14]. Acute, subacute, 
or chronic HP [1,7-9] and the possible causes of HP [1,6, 
7,11-14] were determined by performing previously re-
ported procedures [8,9]. Summer-type, bird-fancier’s lung, 
or ventilator-related types of HP were also determined 
using these protocols. 

2.2.1. Compatible Clinical and Environmental  
Information 

Patients who showed respiratory and/or constitutional 
symptoms and signs such as crackles on chest ausculta-
tion, cough, breathlessness, febrile episodes, wheezing, 
and fatigue were enrolled as possible cases of HP. Par-
ticular attention was paid to the assessment of each 
clinical course in terms of acute, subacute, or chronic 
illness described above. 

2.2.2. Laboratory Testing and Radiographic Findings 
Reticular, nodular, or ground-glass opacity on chest ra-
diographs or HRCT images comparable with the opaci-

ties reported in a previous study on HP were assessed 
[14]. Appropriate laboratory tests, including KL-6 detec-
tion when available, were performed on initial examina-
tion [10]. The presence of specific serum IgG antibodies 
against the identified antigen (serum precipitins) was 
reviewed. Exposure to known offending antigen (s) was 
determined on the basis of a history of appropriate expo-
sure or aerobiologic or microbiologic investigations of 
the environment to confirm the presence of an inciting 
antigen. On the basis of the recommendations for the 
diagnosis of S-HP in Japan, serum precipitins for the 
following 4 organisms were measured in patients sus-
pected of having HP: Trichosporon (T) cutaneum, T. 
asahii, T. domesticum, and Cryptococcus [4,5,9].  

2.2.3. Bronchoalveolar Fluid and Lung Pathology 
Lymphocytosis in bronchoalveolar lavage fluid (BALF) 
and the CD4/CD8 ratio [13] were examined. Histopa-
thology showed compatible changes, which included 
pathological findings of poorly formed, non-caseating 
granulomas or mononuclear cell infiltration [13].  

2.2.4. Challenge Tests 
The findings of these tests are especially suggestive if 
they are present, appearing, or worsening several hours 
after antigen exposure [13]. A positive inhalation chal-
lenge test based on re-exposure to the environment was 
conducted; in this test, the subject was required to stay at 
his/her home/workplace for more than 12 h. In this study, 
subjects suspected of having S-HP underwent return- 
home testing [6]. 

2.3. Statistics 

Data were analyzed using the Statistical Package for the 
Social Sciences (SPSS) Version 11.1 for Windows (SPSS 
Inc., Chicago, Illinois, U.S.A.). We used Student’s t test 
or analysis of variance for continuous variables and the 
chi-square test or Fisher’s exact test for categorical vari-
ables. Data are expressed as mean ± 1SD; all reported 
P-values are 2-sided, and P values less than 0.05 were 
considered significant. 

3. Results 

Over 10 consecutive years, a total of 37 patients received 
a clinical diagnosis of HP. Among these, 3 patients were 
excluded from our study because of insufficient data, and 
6 patients whose data did not satisfy the clinical criteria 
were also excluded. Thus, a total of 28 cases were as-
sessed in the study.  

3.1. Diagnosis and Treatment by Primary Care 
Physicians before Admission 

All 28 patients were treated by primary care physicians 
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before admission to our hospital. The initial diagnoses 
made by the primary care physicians were as follows: 
acute upper respiratory infection (n = 4), bronchitis (n = 
11), pneumonia caused by Mycoplasma infection (n = 1), 
bacterial pneumonia (n = 3), interstitial pneumonia (n = 
5), HP (n = 1), bronchial asthma (n = 1), and undeter-
mined diagnosis (n = 2). The mean interval between the 
initial clinical symptoms and referral to our hospital was 
10.5 ± 8.3 wk. The distribution of this interval is shown 
in Figure 1, which roughly shows at least 3 groups; short, 
intermediate, and long interval. In this study, we assumed 
that the short, intermediate, and long interval groups 
corresponded with acute (n = 19), subacute (n = 4), and 
chronic (n = 2) disease, respectively. Three cases could 
not be classified into any of the groups. The medications 
prescribed by the primary care physicians were as fol-
lows: none (n = 2), antibiotics (n = 21), bronchodilator  
(n = 3), cough medicine (n = 6), systemic steroid (n = 2), 
and unknown (n = 2) (redundant counts were allowed). 

3.2. Clinical History, Initial Symptoms, and 
Physical Findings after Admission 

The subjects included 14 men and 14 women with a 
mean age of 53.0 years (range: 22 - 74 years). The sub-
jective symptoms at the initial visit to the institute were 
cough (17.9%), fever (46.4%), and dyspnea either at rest 
or on exertion (21.4%). Information on the place of work 
just before the onset of symptoms was available in 22 
patients, including householders (n = 9), company em-

ployees (n = 7), and office workers (n = 6), but 6 patients 
did not show an obvious or known exposure to specific 
agents. Eleven patients smoked or had a history of 
smoking. Three patients had underlying lung diseases, 
including bronchial asthma (n = 2) and chronic obstruc-
tive pulmonary disease (COPD; n = 1). In 2 cases, one 
each in the short- and the long-interval groups, an initial 
diagnosis of interstitial pulmonary fibrosis (IPF) was 
made on the basis of the HRCT images (see below). All 
chest radiographs were evaluated by both radiologists 
and chest specialist. Each radiograph was carefully 
re-assessed by 3 authors. 

3.3. Data after Admission 

The percentages of eosinophils and lymphocytes in the 
peripheral blood were 4.6% ± 4.7% and 19.5% ± 9.9%, 
respectively. Cell populations in the peripheral blood 
showed significant differences among the various types 
of HP, e.g., the number of white blood cells in the venti-
lator-related type was greater than those in the bird fan-
cier’s lung type (p = 0.033) and undetectable antigen 
type (p = 0.003). However, such differences were not 
observed in the number of neutrophils or lymphocytes. 
Furthermore, the proportion of neutrophils was greater in 
the cases of acute HP (acute vs. chronic, p = 0.028), while 
the proportion of lymphocytes was smaller in the same 
disease group (acute vs. subacute, p = 0.010; acute vs. 
chronic, p = 0.003). 

Serum-specific antibodies (precipitins) were detected  
 

 

Figure 1. Distribution of the mean interval between onset of initial symptoms and referral to our hospital. Acute, subacute, 
and chronic illness categories may be reflective of the interval between onset of symptoms and time of referral to our hospital, 
namely short (0 wk - 14 wk), intermediate (15 wk - 24 wk), and long interval (>25 wk). 
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in 13 patients; this included antibodies for antigens of T. 
cutaneum (n = 9; 32.1%), T. asahii (n = 6; 21.4%), T. 
domesticum (n = 4; 14.3%), and Cryptococcus (n = 8; 
28.6%).  

Data on KL-6 levels were available for 17 patients. 
The mean KL-6 concentration was 2386 U/ml (range: 
215 - 8580 U/ml; normal range: less than 499 U/ml). As 
shown in Figure 2, cases with KL-6 levels between 500 
and 5000 U/ml were compatible with various types of HP. 
Nonetheless, these also included cases with undetectable 
levels of serum precipitin (s). Serum concentration of 
KL-6 was determined in 19 cases; the sensitivity was 
82.4%, however the specificity was unable to calculate, 
because of insufficient samples. 

3.4. HRCT Findings 

A summary of the HRCT findings is shown in Table 1. 
In 1 case, which was diagnosed as idiopathic pulmonary 
fibrosis by the primary care physician, a honeycomb ap-
pearance was observed on the HRCT image; a similar 
finding was obtained in another case. However, none of 
the other cases showed such HRCT findings. 

3.5. BALF, Lung Pathology, and Outcome of 
Challenge Tests 

Table 2 shows a summary of the pathological findings 

for cellular components in the lung samples and BALF 
samples. The percentages of lymphocytes (p = 0.008) 
and eosinophils (p = 0.045) in BALF significantly in-
creased with granuloma formation or Masson’s body 
formation with eosinophil components (p = 0.039) in the 
lung samples. However, there was no correlation be-
tween the percentages of eosinophils in blood and BALF. 
No significant differences were found among the CD4/ 
CD8 ratios in BALF in S-HP (0.43 ± 0.29), ventilator- 
related HP (0.43 ± 0.21), and undetectable antigen group 
(0.21 ± 0.09). 

Figure 3 shows a comparison of the types of HP, de-
fined according to the clinical criteria of the Japanese 
Research Committee on Diffuse Pulmonary Disease for 
Hypersensitivity Pneumonitis (1990), found in the pre-
sent study and in a nationwide epidemiological study [4, 
5]. The prevalence of S-HP in the present study was 
lower than that reported previously. 

3.6. Challenge Tests 

Fourteen patients showed re-activation on the return- 
home test. A summary of the data is shown in Table 3. 

3.7. Treatments during Hospitalization,  
Outcomes, and Final Diagnosis 

Fifteen patients received systemic steroids; among these,  
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Figure 2. Distribution of serum concentration of KL-6. There were no discernable correlations between the serum KL-6 lev-
els and the cause of HP in the 17 patients who underwent a KL-6 test.  
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Figure 3. Comparison between the data obtained in the present study and those obtained in a nationwide epidemiological 
study. The prevalence of summer-type hypersensitivity pneumonitis was lower in our study cohort. Note the increase in pa-
tients with undetectable antigen and patients who were excluded from a diagnosis of hypersensitivity pneumonitis in our 
study (see text for details). 
 

Table 1. Findings obtained on high-resolution computed tomography images. 

1. Centriacinar nodular shadows: positive ratio = 17/28 (60.7%) 

Positive group: Definite HP† (n = 11), strongly suspected HP (n = 4), suspected HP (n = 2) 

Negative group: Definite HP (n = 8), strongly suspected HP (n = 2), suspected HP (n = 1) 

2. Ground-glass opacity (GGO): positive ratio = 26/28 (92.9%) 

Positive group: Definite HP (n = 18), strongly suspected HP (n = 6), suspected HP (n = 2) 

Negative group: Definite HP (n = 1), strongly suspected HP (n = 0), suspected HP (n = 1) 

3. Thickness of acinar septum: positive ratio = 24/28 (70.6%) 

Positive group: Definite HP (n = 15), strongly suspected HP (n = 6), suspected HP (n = 3) 

Negative group: Definite HP (n = 4), strongly suspected HP (n = 0), suspected HP (n = 0) 

 
Table 2. Pathological findings of lung samples and broncho- 
alveolar lavage fluid and findings obtained on high-resolution 
computed tomography in all cases (n = 28).  

Lung pathology 

Granuloma 14 (50.0%) 

Alveolitis 22 (78.6%) 

Masson’s body 7 (25.0%) 

Blood 

Eosinophils (%) 4.6 ± 4.7 

Lymphocytes (%) 19.5 ± 9.9 

BALF† 

Lymphocytes (%) 65.3 ± 26.3 

Eosinophils (%) 3.4 ± 3.9 

CD4/CD8 0.42 ± 0.30 

†BALF = bronchoalveolar lavage fluid. 

8 underwent pulse administration. HP in 17 patients was 
resolved by improving environmental factors, i.e., mov-
ing to new housing (n = 4), cleaning the house (n = 2), 
renovating the house (n = 4), and avoiding the antigens 
(n = 7). Unknown factors were involved in 8 cases. Ac-
cording to the overall data stated above, the final diag-
noses were as follows: summer-type HP (n = 18): defi-
nite (n = 12), strongly suspected (n = 5), and suspected  
(n = 1); bird fancier’s lung (n = 2): definite (n = 2); ven-
tilator-related HP (n = 3): definite (n = 2) and suspected 
(n = 1); undetectable antigen (n = 5): definite (n = 3), 
strongly suspected (n = 1), and suspected (n = 1). 

4. Discussion 

In the present study, we found that all patients were ini-
tially treated on the basis of a different diagnosis in the 
primary practice. Further, we found that the prevalence 
of summer-type HP in the present study was 64.3%,  
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Table 3. Pathological findings from lung samples and 
bronchoalveolar lavage fluid and hematological character-
istics.  

n = 23 (summer-type: 16) 

Positive (61%) 14 (summer-type: 9)

Negative (39%) 9 (summer-type: 7)

Characteristic findings based on positive cases (n = 14) 

Clinical Symptoms Cough 5 (35.7%) 

 Fever 13 (92.9%) 

 Dyspnea 6 (42.9%) 

Blood chemistry Increased WBC† count 9 (64.3%) 

 Increased CRP‡ level 9 (64.3%) 

 Decreased SpO2§ level 7 (50.0%) 

Radiological findings Exacerbations 10 (71.4%) 

†WBC = white blood cells, Increased WBC count was defined as over 9700/ 
μl. ‡CRP = C-reactive protein, §SpO2 = oxygen saturation measured using 
an oximeter.  

 
which was lower than that reported in a previous survey 
(1990).  

HP is rare disease for a community hospital. Accord-
ing to a previous report, [15] the overall age-adjusted 
death rates of HP increased significantly between 1980 
and 2002, from 0.09 to 0.29 per million. Thus, since our 
hospital covered approximately 4 million people in To-
kyo, the annual number of patients is estimated less than 
one. We collected data on almost all cases in our hospital 
in the last 10 years. Although many cases of HP have 
been reported previously, the reported cases included 
cases from multicenter studies, such as a survey per-
formed in Japan, [4] or from a report of a large outbreak 
at company. [16] The strength of this study is that all the 
cases were diagnosed and managed at a single institute 
under the supervision of academicians. The main objec-
tive of this study was to investigate the problems in in-
teraction between primary care physicians and chest spe-
cialists, and this is the first study in this regard on HP.  

Prior to discussing the data, the characteristics and 
problems of this study design should be pointed out. An 
advantage of the present study was that it included many 
patients treated at a single institute over 10 years who 
underwent extensive testing, including HRCT, BALF 
analysis, transbronchial lung biopsy, and detection of 
novel biomarkers such as KL-6, to establish a diagnosis 
of HP. A previous survey of 835 patients from 168 dif-
ferent hospitals involved diagnostic criteria that did not 
include all of these recent examination procedures [4]. 
However, a disadvantage of our present study was that 

pulmonary function tests were performed on a limited 
number of patients; therefore, we did not observe a dif-
ference in the results of lung function tests in this study. 
Unfortunately, data for serum KL-6 levels were not 
available for all of our cases.  

The present data clarified several novel and interesting 
observations. First, it should be noted that all patients 
were initially treated on the basis of a different diagnosis 
in primary practice. This was primarily because of the 
fact that the initial symptoms of HP are similar to those 
of other respiratory diseases such as common cold or 
bronchial asthma. In such cases, most primary physicians 
might hesitate to perform more complicated and expen-
sive examinations such as HRCT, KL-6 detection, or 
detection of serum precipitins. However, these data com-
bined with the results of BALF analysis and HRCT 
might be useful for diagnosis. These findings suggest that 
a close collaboration between general practitioners and 
staff at specialized hospitals is essential for early diagno-
sis and adequate treatment. We also recommend that in-
stead of complicated criteria [6], a simple manual or col-
lection of clinical guidelines be created for non-special- 
ists in Japan, although several different diagnostic crite-
ria for HP have been proposed [1,7,17]. Problems arising 
in the diagnoses of various types of HP, such as sub-
clinical or chronic illnesses, should be emphasized; 
however, the level of detail currently available for such 
information is still insufficient (see below) [9]. A previ-
ous study also showed that chest radiographs were less 
likely to be abnormal when a population-based approach 
was undertaken for the diagnosis of HP [4].  

Second, the prevalence of S-HP in the present study 
was 64.3%, which was lesser than that in a previous sur-
vey (70%) (1990). Overall, our study findings suggest 
that several heterogeneous clinical phenotypes exist in 
S-HP cases diagnosed according to the Japanese criteria. 
They also indicate that cases of S-HP still include those 
with undetermined precipitins, which might be classified 
as excluded cases in this study. This could be because of 
the problems in the purification of precipitins, or it may 
suggest the existence of unknown types of HP. In this 
regard, further studies are required for the correct identi-
fication of other cases, which should be based on data 
collected using recent technology on a nationwide basis, 
as was done previously [4,5].  

Third, we attempted to determine definite cases of 
chronic or subacute HP by using the tools at hand. Ap-
proximately 5% of HP patients develop the chronic form 
of the disease [18]. An epidemiologic survey for deter-
mining chronic HP cases among 36 Japanese cases [9] 
revealed that the proportion of patients with S-HP who 
developed chronic HP was smaller than that of the pa-
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tients with bird fancier’s lung. Ohtani et al. [19-21] and 
Inase et al. [22] reported problems in the diagnoses of 
patients with chronic S-HP. They further cautioned that 
some cases with bird fancier’s lung were misdiagnosed 
as idiopathic interstitial pneumonia (IIP) or chronic and 
insidious HP before referral to their institution [19-22]. 
The data shown in Figure 1 indicates that the patient 
group comprised 3 subgroups categorized in terms of the 
time elapsed from the onset of initial symptoms to the 
time of referral to our hospital. We suspect that the cases 
showing a longer interval were cases of chronic illness, 
as has been previously reported [9]. However, no repeat 
episodes in the same patient were included in the present 
study. Imaging findings and histopathological data in 
chronic bird fancier’s lung are reported to be similar to 
those in chronic S-HP [20-22]. Previous reports also 
show that chronic HP and interstitial pulmonary fibrosis 
(IPF) share several clinical characteristics, including his-
tological findings as well as the acute exacerbation asso-
ciated with diffuse lung damage [9]. Taken together, 
these reports suggest that the diagnosis of IPF requires 
exclusion of other causes of interstitial lung diseases, 
including environmental exposure [23]. These variations 
probably reflect differences in genetically controlled 
immunologic responses among different individuals, as 
well as the frequency and concentration of antigen expo-
sure [8,9]. These variables remain speculative and clearly 
require further study.  

In our study, neither data on the serum concentration 
of KL-6 nor radiological changes on HRCT images led to 
a conclusive diagnosis of HP. Serum KL-6 concentration 
>1000 U/ml was highly suggestive of and compatible 
with a diagnosis of HP (Figure 2). The serum concentra-
tion of KL-6 is high among patients with various types of 
interstitial pneumonitis [24] although its sensitivity is 
well guaranteed. Further, ground-glass opacity or a thick 
interacinar septum on HRCT images was supportive of a 
diagnosis of HP. These observations were based on re-
cent advances in technology using HRCT and are not 
described in the current guidelines [4-6]. However, the 
samples collected in this study were limited, and this 
issue clearly requires further study. The utility of inhala-
tion provocation tests for the diagnosis of HP has been 
reported. These tests can be particularly helpful in dis-
tinguishing chronic HP associated with avian antigens 
from other diseases in differential diagnosis [25,26]. 
While these methods can usually identify individuals 
with HP [8], they are time-consuming, expensive, and 
may be difficult to interpret. They should only be con-
ducted in specialized centers with experience in inhala-
tion provocation techniques [8]. One current report indi-
cates that inhalation provocation tests are not recom-

mended for the routine evaluation of patients with sus-
pected HP [7]. The return-home challenge test differs 
from the inhalation provocation tests for diagnosis of HP 
and may preserve safety; however, it raises an interpreta-
tion problem, particularly in cases of chronic HP. 

In conclusion, all patients initially received treatment 
on the basis of a different diagnosis at a primary practice 
center. Interaction between primary care physicians and 
chest specialists is essential for solving problems associ-
ated with the early diagnosis and adequate treatment of 
HP.  
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