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ABSTRACT. Background: Sarcoidosis is a multi-system granulomatous disease in which T-helper type 1 cytokines
play a key role. We evaluated the clinical value of serum soluble interleukin-2 receptor (sIL-2R) as a marker of
disease activity and prognosis in sarcoidosis. Mezhods: This study included 67 patients who were newly diagnosed
with sarcoidosis from 2006 to 2012 at our department. The clinical and follow-up data were retrospectively col-
lected from their medical records. Results: The mean (+SD) age of the patients was 53.9+15.4 years; 41 patients
were women and were significantly older than men. Serum angiotensin-converting enzyme had a mean value
of 15.3+6.1 U/L and a positive rate of 10.4%. Serum sIL-2R had mean level of 818.8+453.1 U/mL and a posi-
tive rate of 45.9%. Moreover, the sIL-2R level of patients who had lung parenchymal lesions was significantly
higher than that of patients who had no lung parenchymal lesions. Fifty-two patients who had no medications
were followed up at our hospital for a median period of 37 months (range, 0~107 months). Patients who dem-
onstrated chest imaging evidence of exacerbation (n = 8) tended to have higher sIL-2R levels than those who
remained stable. Conclusion: Serum sIL-2R may have a role as a diagnostic and prognostic marker in pulmonary
sarcoidosis. (Sarcoidosis Vasc Diffuse Lung Dis 2017; 34: 41-47)
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1. INTRODUCTION negative purified protein derivative test, abnormally

high uptake of gallium-67 citrate on scintigraphy,

Sarcoidosis is a granulomatous disease of un-
known etiology that most commonly affects the
lungs. The findings that indicate a systemic reaction
from sarcoidosis include bilateral hilar lymphad-
enopathy (BHL), hypercalcemia, increased serum
angiotensin-converting enzyme (ACE) (20 U/mL),
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elevated lymphocyte count, and/or elevated CD4/
CDS8 ratio in bronchoalveolar lavage fluid (BALF).
Soluble interleukin-2 receptor (sIL-2R), which
was reported to reflect a Th1-type reaction, and other
serum markers, such as KLL.-6 and anti-vascular en-
dothelial cell antibody-related (ACEA), have been
studied as new markers for sarcoidosis (1-5). How-
ever, to the best of our knowledge, no serum marker
has been reported to be clinically useful in evaluating
sarcoidosis activity. Although serum ACE level has
been widely measured in practical medicine, it may
not be associated with disease activity, partly because
of varying influence of gene polymorphisms (6). On
the other hand, sIL-2R is secreted from activated T
cells and is known to reflect a Th1-type reaction. In
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some patients with sarcoidosis, a prolonged Th1 re-
action suggests disease progression. In this study, we
investigated the relationship between sIL-2R level
and clinical characteristics of sarcoidosis in Japanese
patients.

2. PATIENTS AND METHODS
2.1 Study design and patients

Among all patients who were admitted at Ky-
ushu University Hospital between January 1, 2006
and December 31, 2012, we studied 67 patients
who were newly diagnosed with sarcoidosis, based
on the statement of the American Thoracic Society/
European Respiratory Society/World Association
of Sarcoidosis and Other Granulomatous Disorders
(WASOG) in 1999 (5). 52 patients of these, we also
studied about clinical course up to 3 years, with an
average of 1 month. We divided the 52 patients into
the exacerbation group and the stable group and
compared the clinical parameters. The clinical data
of the study population were investigated retrospec-
tively.

Instead of informed consent, we showed about
this study on our web page. This study was reviewed
and approved (No. 25-36, May 14, 2013) by the in-
stitutional review board of Kyushu University.

2.2 Measurements

The electronic medical records of patients were
reviewed for demographic data, such as age, gender,
smoking history; disease-related symptoms; blood
tests; BALF findings; and chest computed tomog-
raphy (CT) scan findings. We defined an abnor-
mally high BALF analysis as the presence of > 10%
lymphocytes and a CD4/CD8 lymphocytes ratio of
> 3.5. The blood levels of white blood cell (WBC),
C-reactive protein (CRP), lactate dehydrogenase
(LDH), KL-6, ACE, corrected calcium (Ca), IgG,
and sIL-2R were examined. At our hospital, the nor-
mal values were WBC 3500-9000 U/L, CRP <0.1
mg/dL, LDH 119-229 U/L, KL-6 <430 U/L, ACE
6-22 U/L, Ca 8.7-10.3 mg/dL, IgG 872-1815 mg/
dL, and sIL-2R <206 U/mL. In this study, positive
was defined as values that exceeded these normal val-
ues.

The clinical staging of sarcoidosis using the
chest X-ray is defined as stage 0, with extrapulmo-
nary lesion alone; stage I, with BHL alone; stage 1I,
with BHL plus lung parenchymal lesion; stage III,
with lung parenchymal lesion alone; and stage IV,
with pulmonary fibrosis.

2.3 Statistical analysis

Data were expressed as mean+SD (standard de-
viation). Student’s t-test was used to evaluate the dif-
ferences in each parameter. Linear regression analysis
was used to evaluate the correlation in each param-
eter. A P value of less than 0.05 was considered to be
statistically significant. Statistical analysis was con-
ducted using JMP Pro 11 software (SAS institute
Japan Ltd, Tokyo, Japan).

3. REsuLTs
3.1 Characteristics of the study population (Table 1)

The study population consisted of 26 men and
41 women, with the mean (+SD) age of the patients
was 53.9+15.4 years. The most frequent symptom
was visual disturbance (49.3%); 18 patients (26.9%)
had abnormal imaging studies without any symp-
toms. The demographic data of our present popula-
tion were similar to those that were previously re-

ported in Japan (6,7).
3.2 Results of laboratory tests ("Tuble 2)

In serum chemistry, 10.4% were positive for

ACE and 45.9% were positive for sIL-2R. In BALF

Table 1. Patient’s background

Parameter Date
Patients, No 67
Age (y, mean £SD) 53.9+15.4
Sex male(%):female(%) 26 (38.8%) 41 (61.2%)
Chief complaint
respiratory symptoms(%) 10 (14.9%)
abnormal screening(%) 18 (26.9%)
fever, joint pain(%) 1(1.5%)
consultation
eye symptoms(%) 33 (49.3%)
skin symptoms(%) 2 (3.0%)
neurological symptoms(%) 1(1.5%)
Family history of sarcoidosis (%) 2 (3.0%)
Smoking history (%) 30 (44.8%)
Medical history of lung cancer(%) 5 (7.5%)

Medical history of other cancer(%) 11 (16.4%)




Serum soluble interleukin-2 receptor in pulmonary sarcoidosis

43

Table 2. Laboratory test on hospitalization

Mean+SD Positive rate(%)

Laboratory findings

WBC (nl) 4939.1+1446.2
CRP (mg/dl) 0.15%+0.32
LDH (U/L) 209.0£58.2
KL-6 (U/ml) 481.5+519.3 33.3
ACE (U/L) 15.3£6.1 10.4
Ca (mg/dl) 9.04%0.58 0.0
sIL-2R (U/ml) 818.8+453.1 45.9
PaO,(Torr) 86.0+11.2
%VC(%) 103.5%17.9
BALF
TCC(x 105 /nl) 2.01£1.41
Ly (%) 41.9%20.9 94.0
CD4/CD8 6.5+4.3 74.2

analysis, 56 patients (94%) showed lymphocytic
predominance and 44 patients (74.2%) showed in-
creased CD4/CDS8 ratio. By linear regression analy-
sis, there was a weak correlation between ACE and

sIL-2R (R?= 0.36, p < 0.0001).

3.3 Clinical features and results of imaging studies (Ta-
ble 3)

Sarcoidosis patients were categorized into five
clinical stages, based on the findings on chest X-ray:
stage 0, with extrapulmonary lesion alone (n = 5);
stage I, with BHL alone (n = 18); stage II, with BHL
plus lung parenchymal lesion (n = 40); stage III, with
lung parenchymal lesion alone (n = 3); and stage 1V,
with pulmonary fibrosis (n = 0). The comparison of
various parameters according to stage is shown in
Fig. 1. The serum sIL-2R level in patients with lung
parenchymal lesions (stage II+III) was significantly
higher than those without lung parenchymal lesions
(stage 0+I) (stage II+III vs. stage 0+, respectivery; p
= 0.044) (Fig. 2.). However, there were no signifi-
cant differences between stage 0+1 and stage IT+III
in terms of the other parameters.

There was no significant difference between pa-
tients with involvement of > 3 organs/lesions and pa-
tients with involvement of 1-2 organs/lesions (Fig.
3). The serum levels of sIL-2R tended to be positive
in the group of patients with extrapulmonary lesions
(p = 0.1565) and in the group that had > 3 organs/
lesions involved (p = 0.4348), but these were not sig-
nificant.

Table 3. Clinical features of sarcoidosis

Mean+SD Positive rate(%)

Laboratory findings

WBC (D) 4939.1+:1446.2

CRP (mg/dD) 0.15%+0.32
LDH (U/L) 209.0£58.2
KL-6 (U/ml) 481.5£519.3 33.3
ACE (U/L) 15.3%6.1 10.4
Ca (mg/dD 9.04£0.58 0.0
sIL-2R (U/mD 818.8+453.1 45.9
Pa0,(Torr) 86.0+11.2
%VC(%) 103.5*=17.9
BALF
TCC(x 105 /nl) 2.01+1.41
Ly (%) 41.9%+20.9 94.0
CD4/CD8 6.5+4.3 74.2

3.4 Clinical course of lung parenchymal lesion

Of the 67 patients, 52 were observed by chest
radiograph without any treatment. Follow-up period
was up to 3 years, with an average of 1 month. Of
the 52 patients, 8 (15.4%) showed exacerbation of
lung parencymal lesion on chest radiograph (Table
4). The average period until exacerbation was 1 year
and 9 months (range, 3-86 months). Chest X-ray
and Chest CT scan showed ground glass opacity in 4
patients, granular shadow in 4 patients, and consoli-
dation in one patient.

We divided the 52 patients into the exacerba-
tion group of lung parenchymal lesion (n = 8) and
the stable group (n = 44) and compared the clini-
cal parameters. Compared with the stable group, the
exacerbation group of lung parenchymal lesion had
a non-significant tendency to have positive sIL-2R
level (p = 0.2495) and CD4/CDS8 ratio (p = 0.2733)
(Fig. 4). Cutoff levels of sIL-2R, ACE, KL-6, LDH
and %VC between two groups were 728.5 U/ml,
13.7 U/L, 284.0 U/ml, 220.0 U/L and 87.0%.

4. DiscussionN

Although serum ACE and Ca levels are widely
used to diagnose sarcoidosis, these tests have rela-
tively low sensitivity. Serum ACE level has been
reported to be affected by genetic polymorphisms;
group D/D had high levels, whereas group 1/I had

low levels (2,10). The rate for positive serum Ca was
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Fig. 1. Comparison of sarcoidosis patients by clinical stage. The values of a) KL-6, b) ACE, ¢) sIL-2R, d) lymphocyte ratio in BALF, and ¢)
CD4/CD8 ratio in BALF are compared. ACE, angiotensin-converting enzyme; sIL-2R, soluble interleukin-2 receptor; BALF, bronchoal-

veolar lavage fluid. *p < 0.05 [Student’s t-test]

also previously reported to be low (9). Therefore,
there is a need for a new serum marker to diagnose
and evaluate the disease activity of sarcoidosis. The
candidates for this purpose have included sIL-2R,
KL-6, and vascular endothelial cell antibodies (11).
Among these, we focused on sIL-2R and evaluated
its clinical usefulness in a retrospective analysis.

The pathogenesis of sarcoidosis is suggested to
be a Th1 cell-mediated immunological response to
an unknown antigen that results to IL-2 and IFNy
secretion. Therefore, sIL-2R may be a reasonable
marker to evaluate such an immunological reaction
(12). In fact, our results showed that the positive
rate of sIL-2R in sarcoidosis patients was as high
as 45.9%. However, sIL-2R was also reported to be
high in lung cancer, adult T-cell leukemia, and ma-
lignant lymphoma (13,15). Since hilar or mediasti-
nal lymph nodes are frequently involved, we need to
rule out these malignant diseases in order to diagnose
sarcoidosis correctly. A combination of sIL-2R and

other tumor markers may improve the accuracy of
diagnosis.

In this study, sIL-2R was significantly increased
in the group with lung parenchymal lesions on chest
X-ray staging; therefore, it may be useful for the
diagnosis of clinical stage II or III sarcoidosis. It is
important to note that sIL-2R may not reflect the
total extent of granuloma in sarcoidosis because se-
rum levels were the same regardless of the number of
involved organs or sites.

Second, we examined sIL-2R as a prognostic
factor for sarcoidosis, as reported previously (15,16).
In this study, sIL-2R level tended to be higher in the
exacerbation group of lung parenchymal lesion than
the stable group; however, this was not statistically
significant, probably due to the small number of pa-
tients. The cutoft levels with two groups were slightly
lower than those of reported by Miyoshi S, et al (2).

The limitation is that there was a difference in
date extraction point and the check contents and the
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Fig. 2. Comparison of sarcoidosis patients with and without lung parenchymal lesions. The values of a) KL-6, b) ACE, ¢) sIL-2R, d) lym-
phocyte ratio in BALF, and e¢) CD4/CDS8 ratio in BALF are compared. ACE, angiotensin-converting enzyme; sIL-2R, soluble interleukin-2
receptor; BALF, bronchoalveolar lavage fluid. *p < 0.05 [Student’s t-test]
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Table 4. Examination of each case of lung parenchimal exacerbation group

Lung Imaging Laboratory
parenc Extrapulm Periodofup findings at  findings at the
Ag Se Chief KL6 ACE sIL-2R hymal onary to the time of time of
No. e x complaint (Uml) (UL) (Uml BHL lesion lesion exacerbation exacerbation exacerbation outcome
Nodular
1 23 M BHL 189 121 635 + + 3 months shadow Unmeasured No change
Increase(ACE,
Blurred Unme Ground grass sIL-2R,
2 61 F wvision asured 226 8009 + + Nerve 7 months opacity KL-6) No change
Blurred Syear 9 Ground grass Increase(ACE,
3 62 F wision 284 113 8291 + + Eye, Heart months opacity sIL-2R) Improvement
Arrhythm 7year 2 Nodular Increase(ACE,
4 43 F 1a 282 9 924.2 + + Eye, Skin  months shadow sIL-2R) No change
Blurred 2year 6 Increase(ACE,
5 73 F wision 284 137 19548 + Eye, Skin  months Consolidation KL-6) No change
Unmeas 2year 4 Ground grass
6 68 F Floaters 902 102 ured + months opacity No change(ACE) No change
lyear3 Ground grass
7 65 F Eyepain 270 166 7285 + months opacity No change(ACE) Improvement
Nodular
8 79 F Floaters 228 214 8747 + 9 months shadow Increase(ACE)  No change
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Fig. 4. Comparison of sarcoidosis patients with and without exacerbation. The values of a) KL-6,b) ACE, ¢) sIL-2R, d) lymphocyte ratio in
BALF, and ¢) CD4/CD8 ratio in BALF are compared. ACE, angiotensin-converting enzyme; sIL-2R, soluble interleukin-2 receptor; BALF,
bronchoalveolar lavage fluid. *p < 0.05 [Student’s t-test]
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follow up point was not unified because of retrospec-
tive study. So, we need to prospective study that in-
vestigates the role of sIL-2R on sarcoidosis.

5. CONCLUSION

In this study, we examined the role of sIL-2R
as a parameter for disease activity in sarcoidosis and
found that it may be a promising marker for diag-
nosis, as well as for prediction of lung parenchymal
involvement and exacerbations.
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