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Background: Soluble ST2 (sST2) has emerged as a biomarker of heart failure. Previous studies indicated 35 ng/mL of sST2 as the clinically
prognostic cut-off value. This study aims to establish reference intervals in a Korean population using an sST2 assay and to evaluate the applicabil-

ity of the cut-off value.

Methods: From March to May 2014, sST2 levels were assayed in serum samples of 255 cardio-healthy Koreans (128 men and 127 women) using
the Presage ST2 ELISA kit (Critical Diagnostics, USA). The reference interval for sST2 was defined using the nonparametric percentile method ac-

cording to the CLSI EP28-A3c guideline.

Results: The median sST2 concentrations were 23.8 ng/mL (interquartile range (IQR), 19.0-28.7), 26.6 ng/mL (IQR, 21.0-30.9), and 21.9 ng/mL
(IQR, 17.3-26.5) for the entire cohort, men, and women, respectively. sST2 levels were significantly higher in men than in women (P <0.0001). The
97.5th percentile upper reference limits for sST2 were 43.8 ng/mL, 49.6 ng/mL, and 35.4 ng/mL for the cohort, men, and women, respectively.
Gender-specific upper reference limits were similar to limits reported by other studies.

Conclusions: We suggest that gender-specific reference intervals should be used for the Korean population, as application of a single cut-off
value of 35 ng/mL may be overcautious of the possibility of false positivity, especially in men.
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Table 1. Comparison of previously reported sST2 reference intervals with values from the Presage ST2 ELISA assay*

e S Agely)  Spec . Median Reference intervals
eference ample size ge (yr pecimen ni
sST2 (sex)' Total Male Female
Dieplinger et al. [8] N (M)=338 18-64 Plasma U/mL 13 (M)* Not reported 40-31.0 20-210
N (F)=190 18-64 8(F)*
Lu et al. [4] N (M)=245 18-84 Plasma ng/mL 249 (M) Not reported 8.6-49.3 7.2-335
N (=245 18-84 169 (F°
Coglianese et al. [9]" N (M)=462 35-74 Plasma, ng/mL  Notavailable  Not reported 10.6-13.2 (2.5th, E) 9.3-10.4 (2.5th, E)
N (=674 35-74 serum 43.3-47.6 (97.5th, E) 30.7-45.1 (97.5th, E)
103-13.1 (2.5th, Q) 9.6-102 (2.5th, Q)
44.6-46.5 (97.5th, Q) 29.4-35.3 (97.5th, Q)
Manufacturer [5) N (M)=245 18-84 Plasma, ng/mL 23.6 (M) 1.75-34.3 8.5-49.3 7.1-335
N (F)=245 18-84 serum 16.2 (F)
18.8(T)
Present study N (M)=128 18-70 Serum ng/mL 26.6 (M) 12.6-43.8 13.4-49.6 12.1-35.4
N (F=127 18-70 219 (F)
238 (1)

*All reference intervals were calculated using a non-parametric percentile method (95%, double sided.) except in only one study [9]. *Median sST2 values were presented ex-
cept in one study [4]. *Median sST2 values were significantly different according to sex (Mann-Whitney U test, P<0.001). SMean sST2 concentrations in the male group were
significantly higher compared to that in the female group (P<0.0001). "Reference intervals according to sex and age was estimated using both empirical and quantile regres-
sion methods from a healthy reference sample in the Framingham Heart Study [9].

Abbreviations: sST2, soluble suppression of tumorigenicity 2; ELISA, enzyme-linked immunosorbent assay; M, males; F, females; T, total; E, empirical reference limits; Q, quan-
tile regression reference limits.

Distribution of sST2 in total subjects (n=255) Distribution of sST2 in male subjects (n=128)
Median: 23.8 ng/mL 5 Median: 26.6 ng/mL
2.5th percentile (90% Cl): 12.6 ng/mL (10.6-13.8) 2.5th percentile (90% Cl): 13.4 ng/mL (8.8-16.3)
80 - 97.5th percentile (90% Cl): 43.8 ng/mL (40.7-50.7) 97.5th percentile (90% Cl): 49.6 ng/mL (43.2-53.5)
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Fig. 1. Distributions of sST2 concentrations and reference inter-
vals measured by the Presage ST2 ELISA kit in the entire cohort
(A), males (B), and females (C). Dotted lines represent the 2.5th
percentile and 97.5th percentile limits.
5 10 15 20 25 30 35 40 45 50 55 60 Abbreviations: sST2, soluble suppression of tumorigenicity 2; Cl,
sST2 (ng/mL) 0 confidence interval; ELISA, enzyme-linked immunosorbent assay.
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