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Biomarker

Angiotensin-converting enzyme (ACE)

Description

Elevated in sarcoidosis, reflects granulomatous inflammation.

Limitations/Challenges

Lacks specificity, also elevated in conditions like
tuberculosis and tumors.

Soluble interleukin-2 receptor (sIL-2R)

Marker of T-cell activation, linked to disease activity.

Broad overlap in levels with other interstitial lung

diseases.

IL-2, TNF-a, pro-inflammatory molecules

Elevated in sarcoidosis, indicating disease activity or

Not specific to sarcoidosis alone.

progression.

JAK/STAT signaling Involved in granuloma formation, STAT1/STAT3 may serve as Requires further research and validation for routine
biomarkers for JAK/STAT inhibitors. clinical use.

mTOR signaling Implicated in granuloma formation and disease progression,

mTORCI activation may predict response to rapamycin.

Hair cortisol analysis

Non-invasive biomarker for chronic stress and psychological

distress.
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Sarcoidosis Healthy controls

(n = 40) (n=30)

Age (years) 59414 s1411
Male, n (%) 20 (50%) 12/(40%)
Smoking history, 1 (%) 21(53%) 9(30%)
ACE (U/L) 205£195 -
SIL-2R (UfmL) 666+ 382 y
Chest stage (VI/ITI/IV) 12/21/3/4 -
BALF CD4/8 (ratio) 45445 -
BALF lymphocytes (%) 32424 -

ACE, angiotensin-converting enzyme; sL-2R, soluble IL2 receptor; FVC, forced vital
capacity; BALF, bronchoalveolar lavage fluid.
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Parameter Result Reference r.
Blood test

White blood cell (/ju]) 57 x 10° 3.3-8.6 x 10°
Neutrophils (/1) 4.1 x 10° 2.4-4.3 x 10*
Lymphocytes (/1) 0.6 x 10° 1.0-2.7 x 10*
Eosinophils (/1) 0.3 x 10° 0.3-0.5 x 10°
Hemoglobin (g/dl) 143 13.7-16.8
Platelet count (/jul) 37 x 104 15.8-34.8 x 104
Total protein (g/dI) 7.1 6.6-8.1
Albumin (g/dl) 44 4.1-5.1
Na (mEq/L) 139 138-145
K (mEq/L) 42 3.6-4.8

Cl (mEq/L) 103 101-108
Ca (mg/dl) 103 8.8-10.1
1P (mg/dl) 37 2.7-46
BUN (mg/dl) 14.5 8.0-20
Creatinine (mg/dl) 1.34 0.65-1.07
AST (U/L) 20 13-30
ALT (U/L) 18 10-42
LDH (U/L) 228 124-222
CRP (mg/dl) 1.26 0.00-0.14
ACE (IU/L) 27.6 83-214
KL-6 (U/mL) 314 105.3-401.2
SIL-2R (U/mL) 1,836 121-613
Lysozyme (jug/mL) 36.9 5.0-10.2
1gG (mg/dl) 937 861-1,747
IgA (mg/dl) 192 93-393
IgM (mg/dl) 9 33-183
Urinalysis

Protein Negative

Blood Negative

Glucose Negative

White blood cells (/HPF) 1-4 <1

Red blood cells (/HPF) <1 <1
U-Crea (mg/dl) 322.1 40-260
U-TP (mg/dl) 19 <15
UPCR (g/gCr) 0.02 <0.15
U-BMG (mg/L) 0275 <0.265
U-NAG (IU/L) 14.4 <1L5

Na, sodium; K, potassium; Cl, chloride; Ca, calcium; IP, inorganic phosphorus; BUN,
blood urea nitrogen; AST, aspartate aminotransferase; ALT, alanine aminotransferase; LDH,
lactate dehydrogenase; CRE, C-reactive protein; ACE, angiotensin-converting enzyme; KL-
6, Krebs von den Lungen-6; sIL-2R, soluble IL-2 receptor; IgG, immunoglobulin G; IgA,
immunoglobulin A; IgM, immunoglobulin M; U-Crea, urinary creatinine; U-TP, urinary
total protein; UPCR, urine protein-to-creatinine ratio; U-BMG, urinary B2-microglobulin;
U-NAG, urinary N-acetyl-8-D-glucosaminidase; HPE, high power field.
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Steroids withdrawn Steroids continued

(n =12) (n=53)
Sex (male/female) 5/7 (male, 41.7) 29/24 (male, 54.7) 0414
Age at diagnosis (years)* 35 (23-52) 35 (26-47) 0703
Age at initiation of steroid treatment (years)* 39(31-52) 42(38-54) 0314
Maximun steroid dose (PSL equivalent, mg/day)* 25(75-30) 30(10-30) 0792
Immunosuppressant use 2(167) 17 (321) 0289
Other organ involvement 7(583) 40(75.5) 0.231
Ocular involvement 6(50.0) 33(623) 0434
Cardiac involvement 2(167) 3(7) 0.196

2(167) 15 (28.3) 0.408

PSL: prednisolone.
Data are presented as the number (percentage) unless otherwise indicated.
“Median (IQR).

Chi-square or Mann-Whitney U tests were performed, as appropriate.
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Sex (maleffemale)
Age at diagnosis (years)*
Age at initiation of steroid treatment (years)*

“Time from diagnosis to initiation of steroid

treatment (years)*

Maximum steroid dose (PSL equivalent, mg/
day)*

Additional immunosuppressant use

Methotresate only

Azathioprine only

Methotrexate and azathioprine
Other organ involvement

Ocular involvement

Cardiac involvement

Cutaneous involvement

Other

34/31 (male, 52.3%)
35 (26-48)

42 (36-53)

5(1-9)

30 (10-30)

19(29.2)
17(26.2)
1(15)
1(15)
47 (724)
39(60.0)
5(7.7)
17/(26.2)

13 (20.0)

Data are presented as the number (percentage) unless otherwise indicated.

*Median (IQR).
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Overall PSL <10 mg PSL >10 mg p value

(N = 65) (n =21) (n = 44)
Sex (male/female) 34/31 7/14 (male, 33.3%) 27117 (male, 61.4%) 0034
Age at diagnosis (years)* 35 (26-48) 36 (26-49) 34 (26-46) 0598
Age at initiation of steroid treatment (years)* 42(36-53) 44 (39-57) 41(36-50) 0135
“Time from diagnosis to initiation of steroid treatment (years)* 5(1-9) 7(3-11) 5(1-9) 0226
Extrathoracic involvement 47 (723) 15(715) 32(727) 0913
Cardiac involvement 5(77) 4(9.0) 147 0540
Neurologic involvement 2(3.1) 1(48) 147) 0587
Steroid withdrawn 12(18.5) 5(238) 7(159) 0526

pSL: prednisolone.
Data are presented as the number (percentage) unless otherwise indicated. *Median (IQR)
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Overall
(N = 65)

PSL > 5 mg

(n =58)

p value

Sex (male/female)

Age at diagnosis (years)*

Age at initiation of steroid treatment (years)*

Time from diagnosis to initiation of steroid treatment (years)*
Extrathoracic involvement

Cardiac involvement

Neurologic involvement

Steroid withdrawn

pSL: prednisolone.
Data are presented as the number (percentage) unless otherwise indicated. *Median (IQR)

3431
35 (26-48)
42(36-53)

5(1-9)
47 (723)
5(7.7)
2(3.1)

12(18.5)

2/5 (male, 28.6%)
30 (24-46)
38 (33-56)
8(4-13)
5(714)
0(0)
0(0)

3(429)

32126 (male, 55.2%)
36 (26-48)
42(36-52)

5(1-9)
12(724)
5(8.6)
2(3.4)

9(15.5)

0.183

0427

0.874

0214

0.956

0419

0.618

0.078
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Ageat  Lunginvolvements Otherorgan  Timefrom  Effectivenessof  Steroid
diagnosis  (Reasons for steroid  involvement  diagnosis to  systemic steroids ~ withdrawal /

use) steroid continuation
initiation
(years)

Granular and nodular shadows,
P 60 consolidations, BHL (Ineffective 8 Effective Successfully withdrawn
steroid inhalation therapy)

Granular and nodular shadows,
consolidations (Breathlessness,

¥ 30 1 Effective Successfully withdrawn
ineffective steroid inhalation

therapy)
Granular and nodular shadows,
BHL (Coughing, increases in Effective (requiring
P 2 Eye 8 Successfully withdrawn
shadows, ineffective steroid >4 months to improve)
inhalation therapy)
Granular shadows, calcification of | Eye, ski
P 2 med

, gingiva, Continued (due to

al lymph nodes upper respiratory 30 Effective worsen

g when steroids

(Increases in shadows) tract were withdrawn)

Granular shadows, ground grass

opacities, cysts, BHL (Coughing  Eye, skin Parotid, Continued (due to
M 2 and breathlessness, increases i Extrathoracic 15 Effective worsening when steroids
shadows, ineffective steroid Iymph node were withdrawn)

inhalation therapy)

Continued (due to
Granular and nodular shadows,
F 49 Eye, skin 7 Effective worsening when steroids
BHL (Increases in shadows)
were withdrawn)

Granular shadows, BHL N Continued (due to
e
M 35 (Increases in shadows, ineflctive 3 Effective* worsening when steroids
hypercalcemia
steroid inhalation therapy) were withdrawn)

BHL: bilateral hilar-mediastinal lymphadenopathy.
*Treated with methotrexate.
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