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ABSTRACT

Objective: Chronic obstructive pulmonary disease(COPD) is characterized by persistent airflow limitations associated with chronic
inflammatory response due to noxious particles or gases in the lung. Iron deficiency is associated with chronic inflammation, such
as COPD. The aim of this study was to evaluate the relationship among iron deficiency, iron homeostasis, and inflammation in
retired miners with COPD.

Methods: The serum levels of ferritin, soluble transferrin receptor(sTfR), and transferrin saturation(TSat) as biomarkers for iron
deficiency and high-sensitivity C-reactive protein(hsCRP) as a biomarker for inflammation and hepcidin as a biomarker for iron
homeostasis were measured in 93 male subjects. Iron deficiency was defined as any one or more of (1) sTfR>28.1 nmol/L, (2)
TSat<16%, and (3) ferritin<12 ng/L.

Results: Iron deficiency was found 28% of the study subjects. Median levels of serum hsCRP was significantly increased related
to airflow limitation of COPD(GOLD 1, 0.09 zg/dL vs. GOLD 2, 0.17 pg/dL vs. GOLD 3=, 0.30 wg/dL, p=0.010), and was
positively correlated with hepcidin(p=0.009). Mean level of serum hepcidin was lower in COPD subjects with iron
deficiency(p=0.004) and serum levels of hepcidin was negatively correlated with %FEV, predicted(p=0.030).

Conclusions: These results suggest that high serum levels of hepcidin are related to severe airflow limitation or inflammation and
can decrease iron availability, regardless of iron status.
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Table 1. General characteristics of study subjects(N=93)

Characteristics Remarks
Age, years; AM+SD 69.4+6.4
BMI, kg/m*; AM+SD 22.843.6
Exposure period, years; GM(GSD)" 13.5(1.5)
Current Smoker; N(%) 23(24.7)
Hb, g/dL; AM+SD 14.7+3.7
Iron, zg/L; GM(GSD)' 88.2(3.7)
Ferritin, pg/L; GM(GSD)’ 84.0(2.2)
sTfR, nmol/L; GM(GSD)" 24.9(1.2)
Hepcidin, zg/L; GM(GSD)' 19.7(3.8)
hsCRP, pg/dL; GM(GSD)" 0.15(3.16)
GOLD classification; N (%):F 1, 18(19.4); 2, 65(69.9);

3<, 10(10.8)

Iron deficiency; N(%)* 26(28.0)
Diabetes; N(%) 20(22.7)
Hypertension; N(%) 38(43.2)
Abnormal LFT; N(%) 17(18.3)
Abnormal KFT; N(%) 32(34.4)
HBsAg(+); N(%) 3(3.4)
Anemia; N(%)' 8(9.1)

*Log transformed data

' Square root transformed data

i Severity of airway flow limitation in COPD(FEV,/FVC<0.7)
patients: GOLD 1(mild), FEV, > 80% predicted; GOLD 2
(moderate), 50% < FEV, < 80% predicted; GOLD 3 < (severe
or more): FEV, < 50% predicted

$Iron deficiency: ferritin < 12 pg/L or TSat < 16% or sTfR >
28.1 nmol/L

" Anemia: hemoglobin < 13 g/dL(male)

Abbreviation: AM, arithmetic mean; BMI, body mass index; FVC,

forced vital capacity; FEV), forced expiratory volume in 1 s;

GM, geometric mean; GOLD, global initiatives for obstructive

lung disease; GSD, geometric standard deviation; SD, standard

deviation; sTfR, soluble transferrin receptor; TSat, transferrin

saturation(serum iron/total iron binding capacityx100)
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Table 2. Levels of hepcidin and hsCRP in serum according to general characteristics

Hepcidin (ug/L) =

hsCRP (zg/dL) '

Characteristics
GM (Median) p GM (Median) p

Age, years' - 69 49 20.0 (19.9) 0.799 0.18 (0.14) 0.227
70 - 79 39 18.9 (20.3) 0.14 (0.18)
80 - 5 23.2 (32.1) 0.07 (0.09)

BMI, kg/m*” < 25 64 18.7 (20.0) 0.389 0.14(0.14) 0.104
>25 29 22.0 (20.1) 0.21(0.19)

Exposure period, years* -9 19 21.0 (28.9) 0.414 0.16 (0.18) 0.747
10 - 19 58 18.0 (18.2) 0.15 (0.13)
20 - 16 24.6 (20.5) 0.16 (0.19)

Current smoking”” No 70 19.8 (20.1) 0.900 0.13 (0.10) 0.024
Yes 23 19.3 (19.8) 0.25 (0.24)

GOLD classification 1 18 15.6 (12.0) 0.305 0.07 (0.09) 0.010
2 65 19.9 (20.3) 0.18 (0.17)
3< 10 26.3 (32.7) 0.24 (0.30)

Iron deficiency™ No 67 22.9 (24.5) 0.004 0.15(0.14) 0.656
Yes 26 12.5 (19.9) 0.17(0.16)

Diabetes”” No 73 20.9 (20.6) 0.191 0.17 (0.17) 0.051
Yes 23 15.5 (12.8) 0.10 (0.08)

Hypertension”" No 52 21.8 (20.1) 0.223 0.15 (0.15) 0.996
Yes 41 17.3 (19.8) 0.15 (0.14)

Liver function’ Normal 76 20.1 (20.1) 0.640 0.15 (0.14) 0.750
Abnormal 17 18.0 (20.0) 0.18(0.10)

Kidney function™ Normal 61 19.7 (20.0) 0.980 0.14 (0.14) 0.650
Abnormal 32 19.6 (19.9) 0.14 (0.10)

Hepatitis B antigenﬂF Negative 90 19.6 (20.1) 0.896 0.14 (0.14) 0.446
Positive 3 21.8 (14.5) 0.19 (0.10)

* Square root transformed data
' Log transformed data

¥ Calculated by Mann-Whitney or Kruskal-Wallis test

“Calculated by t-test or ANOVA

Abbreviation: BMI, body mass index; COPD, chronic obstructive pulmonary diseases; GM, geometric mean; GOLD, Global
Initiatives for Obstructive Lung Disease(severity of COPD airflow limitation); hsCRP, high-sensitivity C-reactive protein)
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Figure 1. Scatter plot showing relationship between hepcidin
and %FEV, predicted in the COPD subjects
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Figure 2. Scatter plot showing relationship between hepcidin
and hsCRP in the COPD subjects
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