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Table 1 Baseline characteristics and laboratory results

Male/Female

Age (year)

Smoking, Current and Former/Never
BMI (kg/m?)

Diabetes*, Yes/No

Albumin (g/dL)

SP-A (ng/mL)

SP-D (ng/mL)

19 (70%) /8 (30%)
66 (46-81)

17 (63%) /10 (37%)
19.5 (16.2-21.8)
10 (37%)/17 (63%)
3.0 (2.3-3.7)

55.3 (38.5-84.0)
71.5 (23.1-94.6)

KL-6 (U/mL) 365 (293-556)
CRP (mg/dL) 3.8 (0.1-6.2)
ESR (mm/hr) 69 (40-100)

Data are presented as number with % or median with interquatile
range.

BMI: body mass index; SP-A, -D: Surfactant protein-A, -D;
KL-6: Krebs von den Lungen-6; CRP: C-reactive protein;

ESR: erythrocyte sedimentation rate

*HbAlc (NGSP) = 6.5%
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Table 2 Correlations of baseline values in five biomarkers with Gaffky scale values of sputum
smear and time to sputum culture conversion analyzed by Spearman’s correlation coefficient

Median (IQR) SP-A SP-D KL-6 CRP ESR
Gaffky scale 52-7) r=0.34 r=0.27 r=0.26 r=0.39 r=0.10
(p=0.09) (p=0.18) (p=0.19) (p=0.05) (p=0.63)
Culture conversion (days) 27 (18-60) r=0.29 r=0.28 r=0.33 r=0.54 r=0.21
(p=0.14) (p=0.16) (p=0.09) (p<0.01) (p=0.30)
IQR: interquartile range
Table 3 Comparison of baseline values in five biomarkers with radiological findings
N SP-A SP-D KL-6 CRP ESR
(ng/mL) (ng/mL) (U/mL) (mg/dL) (mm/hr)
Bilaterality, Yes/No 18/9 55.6/52.1 78.1/31.9 436/327 5.7/0.2 82/48
(p=0.30) (p=0.12) (p=0.05) (p<0.01) (p=0.05)
Cavity, Yes/No 13/14 55.8/46.0 92.4/39.6 534/330 5.7/0.2 89/48
(p=0.23) (p=0.15) (p<0.01) (p=0.01) (p=0.03)
Extent, 3/1 or 2 12/15 69.9/52.1 84.2/31.9 446/332 6.0/0.3 91/48
(p=0.07) (p=0.04) (p=0.10) (p=0.03) (p=0.01)
Pleuritis, Yes/No 6/21 69.9/52.6 115.0/40.7 512/341 6.1/1.8 105/55
(p=0.07) (p=0.05) (p=0.04) (p=0.07) (p<0.01)
Data are presented as number or median. All p values are evaluated by Mann-Whitney U test.
SP-A (ng/mL) SP-D (ng/mL) KL-6 (U/mL) CRP (mg/dL) ESR (mm/hr)
p<0.01 p=0.03 p=043 p<0.01 p=0.27
[ 1 1
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Fig.

Changes in five biomarkers before and after treatment

All p values are evaluated using the Wilcoxon signed-rank test.

*: 342 ng/mL; **: 1969 ng/mL
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COMPARISON OF BIOMARKERS OF PULMONARY TUBERCULOSIS ACTIVITY
— Serum Surfactant Proteins A and D, KL-6, C-Reactive Protein, and Erythrocyte Sedimentation Rate —

Yasunori ENOMOTO, Eri HAGIWARA, Shigeru KOMATSU, Ryuichi NISHIHIRA,
Tomohisa BABA, and Takashi OGURA

Abstract [Objective] To evaluate serum surfactant proteins
A and D (SP-A and SP-D), KL-6, C-reactive protein (CRP),
and erythrocyte sedimentation rate (ESR) as biomarkers for
monitoring the activity of pulmonary tuberculosis.

[Methods] Patients with recently diagnosed and sputum
smear-positive pulmonary tuberculosis were consecutively
recruited between February and April 2013 at the Kanagawa
Cardiovascular and Respiratory Center. Serum levels of SP-A,
SP-D, KL-6, and CRP, and ESR were measured twice before
treatment initiation and after confirmation of disease improve-
ment (indicated by two consecutive negative smears or one
negative sputum culture). The relationship of those biomarkers
with disease activity was evaluated by comparing the baseline
values with the biological and radiological disease severities
and by assessing the changes in those values before and after
treatment.

[Results] Twenty-seven patients with pulmonary tubercu-
losis were enrolled in the study. The median age was 66 years,
and the male/female ratio was 19/8 for the entire cohort. The
baseline levels of most biomarkers significantly or relatively
increased in patients with severe biological and radiological
outcomes, which were indicated by findings such as long-term

positive sputum culture, and the presence of cavities and

shadows on chest radiographs. A second measurement of these
biomarkers was performed after a median treatment period of
56 days. The changes in the median levels for these biomarkers
were as follows (before/after treatment): SP-A (ng/mL), 55.3/
39.2 (p<0.01); SP-D (ng/mL), 71.5/38.5 (p=0.03); KL-6 (U/
mL), 365/374 (p=0.43); CRP (mg/dL), 3.8/0.4 (p<0.01);
ESR (mm/hr), 69/46 (p=0.27). After treatment, the levels of
SP-A, SP-D, and CRP significantly decreased.

[Conclusion] The levels of SP-A, SP-D, and CRP reflected
not only the baseline values but also the chronological disease
activity. Therefore, these biomarkers could be useful for the
management of pulmonary tuberculosis.

Key words: Pulmonary tuberculosis, Surfactant protein A,
Surfactant protein D, KL-6, Biomarker
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