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Abstract

Objective Environmental and climatic changes have been occurring throughout the past 20 years in Japan.

Correspondingly, the antigens that cause hypersensitivity pneumonitis might be changing. In an epidemiologi-

cal survey of Japan in the 1980s, summer-type hypersensitivity pneumonitis (SHP) accounted for 74.4% of

the cases of hypersensitivity pneumonitis. The epidemiological characteristics of this disease have not been

reported since then. We investigated the annual changes in the number of cases of SHP and the factors affect-

ing the results.

Methods Cases that were diagnosed as SHP were retrieved from the medical records of our institute be-

tween 1990 and 2015. The diagnostic criteria proposed by the Japanese Ministry of Health, Labour and Wel-

fare in 1990 were applied to obtain the definite diagnosis.

Patients The study population included 25 diagnosed patients, including one intrafamilial case. The subjects

were predominantly non-smoking women in their 50s and all lived in wooden houses that had been con-

structed more than 10 years previously.

Results The number of cases that were diagnosed as SHP tended to decrease during the study period. How-

ever, temporal increases tended to occur in years with increased rainfall and decreased daylight hours. No re-

lationship appeared to exist between the number of cases and high temperatures or humidity levels.

Conclusion The incidence of SHP currently appears to be decreasing; however, the weather conditions in

any given year might cause a temporal increase in the incidence rate.
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Introduction

Summer-type hypersensitivity pneumonitis (SHP) can oc-

cur due to the repeated inhalation of Trichosporon species;

this mostly occurs in wooden homes during periods of high

temperature and humidity (1). The major causative antigen

of hypersensitivity pneumonitis (HP) depends on the living

environment. For example, in a nationwide epidemiological

survey of chronic hypersensitivity pneumonitis (CHP) in Ja-

pan in the 2000s, the prevalence of isocyanate-induced HP

and farmer’s lung was found to be decreasing, while bird-

related HP was increasing (2). However, the chronological

changes in the incidence of SHP have not been reported; An

epidemiological study on HP that was conducted in Japan in

the 1980s showed that the proportion of SHP cases among

HP cases was 74.4% (3). Furthermore, the Statistics Bureau

of the Ministry of Internal Affairs and Communications

stated that the prevalence of wooden homes decreased from

81.7% in 1968 to 58.9% in 2008 (4). SHP may be decreas-

ing in line with these changes.

Jichi Medical University Hospital is a tertiary care center

that covers the southern part of Tochigi Prefecture; many pa-

tients with pneumonia with an unclear etiology are referred

Division of Pulmonary Medicine, Department of Medicine, Jichi Medical University, Japan

Received for publication December 11, 2015; Accepted for publication August 25, 2016

Correspondence to Dr. Yuki Iijima, iijipulm@jichi.ac.jp



Intern Med 56: 1023-1027, 2017 DOI: 10.2169/internalmedicine.56.6971

1024

Figure　1.　The characteristics of the SHP patients.

to this institution. In the present study, we investigated the

annual changes in the number of cases of SHP and the

background factors that affected the results in this local area.

Materials and Methods

Materials

We reviewed the medical records at our institute from

1990 to 2015 and found 25 eligible SHP cases. The diagno-

ses were defined by a modification of the criteria proposed

by the Japanese Ministry of Health, Labour and Welfare in

1990 (5). SHP was defined on the basis of meeting I, II, III,

and either IV or V of the following criteria: (I) chief com-

plaints and CT findings that are compatible with HP; (II)

the onset of symptoms during the summer season; (III) a se-

rum sample that is positive for anti-Trichosporon antibodies;

(IV) a positive environmental challenge test; (V) pathologi-

cally proven granuloma.

Methods

The age, sex, smoking history, month at the onset of

symptoms, month at admittance, and residential circum-

stances were investigated. Yearly changes in the occurrence

of SHP were also reviewed. Recurring cases were excluded

because the study focused on primary SHP cases. Intrafamil-

ial developments were treated as a single case during the in-

vestigation of residential circumstances and annual changes

in the number of SHP cases. In addition, we investigated the

relationship between the yearly incidence of SHP and envi-

ronmental factors such as the daylight time, the amount of

rainfall, the temperature, and the humidity. These data was

obtained from the records of the Japan Meteorological

Agency.

The study protocol was approved by the Ethics Commit-

tee of the Jichi Medical University (approval number A15-

103).

Results

The baseline patient characteristics

Fig. 1 shows the characteristics of the cases that were di-

agnosed with SHP, which included 24 families and 25 pa-

tients. The most prevalent group was female patients of be-

tween 50 and 59 years of age. There were 19 non-smokers

among the 25 patients, but even the smokers showed low

Brinkman index values of <1,000. Although the onset of

symptoms was highest in August, admittance to hospital

tended to occur in September and October. The nature of the

residence was unknown in three cases; all of the other sub-

jects lived in wooden homes that had been built over 10

years previously.

Yearly changes

Fig. 2 shows the 5-yearly and annual changes in the num-

ber of cases. Seven patients were seen in the first 5 years of

the 1990s; the number tended to decrease and only two pa-

tients were seen after 2010. Despite this decrease, a tempo-

ral increase was seen during 2006 during which four pa-

tients were diagnosed with SHP. It was suspected that cli-

matic factors were involved in this temporal increase, thus
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Figure　2.　The five-yearly and annual changes in the incidence of SHP. A chronological decrease 
was seen, while temporal increases occurred in 1998, 2003, and 2006.

we investigated the records of the Japan Meteorological

Agency and considered whether there was a possible rela-

tionship between the incidence of SHP and climatic factors.

The climate records of Utsunomiya City in Tochigi Prefec-

ture were considered as representative of the climatic factors

in this region.

The relationship between the incidence of SHP and

the climate

Fig. 3 shows the average amount of monthly rainfall,

monthly daylight hours, and the amount of monthly rainfall

divided by daylight hours (R/D ratio; rainfall/daylight ratio)

from June to August each year and its correlation with the

annual number of cases of SHP. With the exception of 1994,

the R/D ratio in the years in which two or more cases were

seen tended to be higher than that in the years when there

were no cases.

Fig. 4 shows the maximum temperatures and average hu-

midity from June to August; however, there was no apparent

correlation between these data and the number of SHP

cases.

Discussion

In the present study, SHP was more frequently diagnosed

in middle-aged women and non-smokers. A previous study

reported that SHP frequently occurs among women, espe-

cially homemakers who spend long periods at home exposed

to Trichosporon antigens (1). Previous reports also suggested

that cigarette smoking may disrupt the production of specific

antibodies to the antigen, or lead to the dysfunctional pro-

duction of cytokines by macrophages, which lowers the risk

of SHP (6, 7). The characteristics of the patients in this

study are correlated with these reports. Moreover, the onset

of SHP symptoms generally occurred in August, which is in

agreement with a previous report that showed that SHP oc-

curs from June to August (1). There was a time lag between

the onset of symptoms and hospital admission due to the

fact that many of the SHP patients were referred to a pul-

monologist after being diagnosed and treated for symptoms

of cold or mycoplasmal pneumonia at a clinic. Furthermore,

the nature of SHP, which tends to take an acute/subacute

course and which slowly worsens, may have contributed to

the time lag. With the exception of three patients, whose

residential circumstances were unknown, all of the SHP pa-

tients lived in wooden houses that had been built more than

10 years previously. This type of environment enhances the

proliferation of Trichosporon.

In the present study, the number of SHP cases tended to

decrease from the second half of the 1990s. Ando et al. used

a questionnaire to conduct an epidemiological survey of HP

in Japan in 1991. Of the 835 cases of HP that were reported

in the 1980s, 621 (74.4%) were diagnosed with SHP. Fur-

thermore, Okamoto et al. reviewed 222 CHP cases at 22 in-

stitutes, and concluded that the proportion of bird-related HP

cases was increasing and that isocyanate-induced HP and

farmer’s lung were decreasing. However, the subjects of the

survey were CHP cases, and thus did not reflect the propor-

tional changes in the number of SHP cases, a disease that

tends to progress acutely or subacutely. The results of the

present study, which suggest that the number of SHP cases

tends to be decreasing, are therefore notable.
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Figure　3.　The relationship between the incidence and the amount of rainfall, daylight hours, and 
the R/D ratio. These values were calculated based on the average monthly rainfall amount and the 
daylight hours from June to August. The R/D ratio tended to be high in the years of increased SHP 
incidence (arrows) and low in the years with no incidence (arrowheads).

Figure　4.　The relationship between the incidence of SHP and the highest temperature or average 
humidity in the season. There does not appear to be any correlation between these factors and the 
incidence of SHP.

The basis of this trend must be related to some factor that

influences the incidence of SHP. It may be due to the HLA

antigen, which is a host factor, or residential and/or climatic

conditions, which are environmental factors. For example,

some people do not develop SHP, even if they are exposed

to the same amount of Trichosporon as those who develop
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the disease, and it is suspected that the difference is influ-

enced by HLA-DQ3 (8). However, we did not measure HLA

antigen levels in the routine workup for SHP patients at our

institute and since this study was retrospective, we could not

investigate the HLA antigen status of our patients. In con-

sideration of the residential conditions, Yoshida et al. in-

sisted that damp places in the wood or tatami mats of the

patients’ homes played a significant part in the proliferation

of Trichosporon (9). Most of the SHP patients in this study

resided in wooden houses; thus, the recent decrease in the

construction of wooden homes in Japan may be related to

the decreasing trend in the incidence of SHP.

Despite the decreasing trend in the numbers of patients

with SHP, there was a temporal increase during some of the

recorded years. At our institute, the incidence of SHP was

higher in years with greater rainfall and fewer daylight

hours. Trichosporon would have proliferated in such condi-

tions leading to an increased number of SHP patients. On

the other hand, there was no clear relationship between the

changes in the number of SHP cases and higher tempera-

tures and humidity levels. This might be because the yearly

changes in these parameters were small, which narrowed the

difference between the years. As mentioned above, the inci-

dence of SHP is decreasing because of changes in residen-

tial environments; in the future, it may become a disease of

the past. However, as this disease still exists and its inci-

dence could increase depending on the climate, respiratory

physicians should keep the possibility of the disease in mind

in the differential diagnosis, especially during the summer

season in certain climates.

The present study is associated with some limitations.

First, it was a retrospective study that was conducted at a

single institute. However, Jichi Medical University Hospital

is a unique tertiary care center in southern Tochigi Prefec-

ture to which most undiagnosed pneumonia patients are re-

ferred. Thus, to some extent, the data of this study reflect

the annual number of SHP cases in the region. Second, it is

sometimes difficult to accurately assess the annual incidence

because of the difficulty in evaluating whether the SHP pa-

tient is at the acute/subacute or chronic stage. However,

most SHP cases have an acute/subacute course. Moreover,

some pulmonologists insist that CHP patients should be

classified into one of two subgroups: an acute-onset group,

which progresses to fibrosis following repeated recurrence,

and an insidious onset group, which progresses to fibrosis

with repeated asymptomatic exposure. It is reported that

many chronic cases of SHP take the former pattern (10).

Hence, it is suspected that most SHP patients experience the

most severe symptoms and require admittance during the

first occurrence. Third, some patients showed respiratory

symptoms prior to the month in which the R/D ratio was

elevated. In such cases, the climatic conditions might not

have affected the incidence of SHP, but could have subse-

quently affected the progression of the disease. Finally, the

sample size was small because we limited the subjects to

those who fit within a definite diagnostic group. In fact, the

patients who were suspected of having SHP but who were

not diagnosed, or those who were only diagnosed with

home-related HP were not included in this study.

Conclusion

The incidence of SHP has shown a tendency to decrease

over recent years. However, temporal increases may occur

depending on the climate during a given year.
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