
Age-related differences in chest
radiographic staging of sarcoidosis
in Japan

To the Editor:

Sarcoidosis is generally thought to occur more frequently in adults ,40 years of age, with incidence peaking

in patients aged between 20 and 29 years [1]. In Japan, as well as in Europe, there is a second peak in females

.50 years of age [2, 3]. When comparing the results of national epidemiological surveys conducted in Japan

between 1960 and 2004, the incidence rate in females .50 years of age can be seen to have gradually

increased while that for bilateral hilar lymphadenopathy (BHL) has decreased [3]. However, whether there

is any association between these trends in Japan remains to be elucidated. An earlier study conducted in

Europe suggested that older patients are less likely to present with stage 1 sarcoidosis at diagnosis [2].

Against this background, in this study, we aimed to identify the age-related differences in chest radiographic

staging of sarcoidosis in Japan.

We reviewed 588 consecutive Japanese patients newly diagnosed with sarcoidosis (431 biopsy proven and

157 clinically proven) who were admitted to or underwent bronchoscopy between April 1974 and July 2012

at Jichi Medical University Hospital (Tochigi, Japan). The diagnosis was made based on the diagnostic

criteria and guidelines for sarcoidosis developed by the Japanese Society of Sarcoidosis and Other

Granulomatous Disorders in 2007 [4]. We compared chest radiographic staging between subgroups

differentiated by sex and age at diagnosis (younger diagnosis group ,45 years of age, older diagnosis group

o45 years of age) using the Chi-squared test. Significance was set at p,0.05. This study was reviewed and

approved by the Jichi Medical University institutional review board (number Rin-A12-54; January 8, 2013).

The radiographs taken closest to the time of diagnosis were staged according to the modified SCADDING [5]

criteria: stage 0, no visible intrathoracic findings; stage 1, BHL without pulmonary infiltration; stage 2, BHL

accompanied by pulmonary infiltration; stage 3, pulmonary infiltration without BHL; and stage 4, advanced

pulmonary fibrosis. The radiographs were read by each attending physician and general consensus on

radiographic staging was reached in clinical meetings.

The study population consisted of 204 males and 384 females, with 275 assigned to the younger diagnosis

group and 313 to the older diagnosis group. BHL findings and lung field abnormalities (stage 2 plus stage

3/4) were detected in 61.8% and 37.1% of all patients, respectively. Figure 1 shows a comparison of the

proportion of patients at each radiographic stage between the groups. Comparison by sex (fig. 1a) showed

that in males, stage 1 plus stage 2 disease (Chi squared 4.10, p50.0428) was more common. Comparison by

age (fig. 1b) revealed that in the younger group, stage 1 (Chi-squared 7.05, p50.0079), stage 2 (Chi squared

20.9, p,0.0001) and stage 1 plus stage 2 (Chi-squared 42.5, p,0.0001) disease and BHL findings (Chi-

squared 32.7, p,0.0001) were more common, whereas in the older group, stages 0 and 3/4 disease (Chi-

squared 17.7 (p,0.0001) and Chi-squared 10.8 (p50.0010), respectively) were more common. In terms of

age distribution (fig. 1c–e), the proportion of patients with stage 1 or 2 disease decreased consistently with

increasing age.

This is the first epidemiological study to demonstrate age-related differences in chest radiographic staging at

the time of diagnosis of sarcoidosis in Japan. In the younger diagnosis group, stage 1 and 2 disease was more

common, whereas in the older diagnosis group, stage 0 and 3/4 disease was more common. The proportion of

patients with stage 1 or 2 disease, which reflects patients presenting with BHL, was clearly associated with age.

Sarcoidosis is characterised by an amplified and persistent T-helper cell (Th) type 1 granulomatous immune

response against an unidentified antigen. From the results of molecular biological, pathological and

epidemiological studies, it has been presumed that the antigen enters via the lungs during the early stage of

the disease [6, 7] and affects the regional intrathoracic lymph nodes. Likely carriers of the triggering antigen

are mycobacteria and propionibacteria that act as intracellular parasites causing respiratory infection [8, 9].

Dendritic cells, with the apparent ability to change from and to macrophages, are presumed to digest the

antigen, migrate to the lymph node and induce antigen-specific Th1 cell proliferation [8, 10].

Disequilibrium between the local Th1 response and immune regulatory mechanism is considered to

account in part for the pathophysiology of sarcoidosis.
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When considering the present observations, the consistently decreasing occurrence of BHL with increasing

age might be explained by the age-associated changes in the proportion of T-cell compartments, a major

determinant of the progressive decline in the immune responses with aging. In old age, decreased

proportions of naı̈ve and effector T-cells [11] and an increased proportion of regulatory T-cells (Tregs),

which are likely to accumulate in the lymph nodes, are usually observed [12]. The molecular mechanisms of

the Treg-mediated suppression of the immune responses have not been completely elucidated. However, in

the presence of Tregs, the arrest of antigen-specific effector T-cells interacting with dendritic cells is

reported to be markedly diminished in the lymph nodes [13], which suppress T cell proliferation

programmes. Tregs, which accumulate in the affected lymph nodes as well as in the granuloma periphery of

sarcoidosis patients, are reported to have reduced function and to efficiently suppress naı̈ve T-cell

proliferation but not fully suppress tumour necrosis factor-a secretion; they also do not control local

inflammation [14]. This proposed mechanism is compatible with the following description included in a

statement on sarcoidosis reported in 1999 [1]: an acute onset with BHL usually heralds a self-limiting

course, whereas an insidious onset, especially without pulmonary lesions, may be followed by relentless,

progressive fibrosis of the lungs.

The main strength of this study is its consecutive series of patients over four decades. Limitations include

some potential selection biases. In particular, subjects were a limited number of patients who visited the

respiratory centre of a single university hospital in Tochigi prefecture, and thus the results might not be

generalisable to the Japanese population.

In conclusion, the proportion of patients presenting with BHL was associated with patient age, and the

recent decreasing trend in the occurrence of BHL in Japan might reflect increasing age at the time of

diagnosis of sarcoidosis.
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FIGURE 1 Comparison of proportion of patients with radiographic stage between groups on the basis of a) sex and b) age at diagnosis. In males, stage 1 plus stage
2 was more common. In the younger diagnosis group, stage 1, stage 2, stage 1 plus stage 2 and bilateral hilar lymphadenopathy (BHL) were more common, while
in the older diagnosis group, stages 0 and 3/4 disease were more common. In terms of age distribution, the proportion of patients with stage 1 or 2 disease
decreased consistently with increasing age in c) all patients, d) males and e) females.
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