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ABSTRACT Objective: To analyze the serum levels of amino-terminal pro-brain natriuretic peptide
(NT-proBNP), interleukin-6 (IL-6), and klotho in patients with pulmonary arterial hypertension (PAH),
and explore their clinical value for the diagnosis of PAH. Methods: A total of 44 patients who underwent
right heart floating catheter examination at our institution from February 2020 to August 2021 were selected.
Based on the results of the right heart catheterization, the patients were divided into two groups: the
pulmonary arterial hypertension (PAH) group (23 cases) and the normal group (21 cases). The serum
levels of NT-proBNP were measured using chemiluminescent methods, while serum levels of IL-6 and
Klotho protein were assessed using a double-antibody sandwich enzyme-linked immunosorbent assay
(ELISA). The correlation between serum NT-proBNP, IL-6, and Klotho levels and the clinical
characteristics of patients was analyzed. The diagnostic value of serum IL-6, NT-proBNP, and Klotho
levels, both individually and in combination, for PAH was evaluated using receiver operating characteristic
(ROC) curves. Results: The levels of serum IL-6, NT-proBNP and klotho protein in PAH group were
significantly higher than those in the control group (P<0.05). There was a significant positive correlation
between serum NT-proBNP and klotho level in PAH group. The area under ROC curve (AUC) of klotho
combined with NT-proBNP in the diagnosis of PAH was 0.9193. The area under ROC curve greater than
that of IL-6, NT-proBNP and klotho for the diagnosis of PAH alone (0.7526, 0.824, 0.8406) and the
area under ROC curve for the diagnosis of PAH by the combination of IL-6, NT-probNP and Klotho
(0.9172). Conclusion: Serum levels of NT-proBNP, IL-6, and klotho are significantly elevated in patients
with PAH. Furthermore, the clinical value of the combined assessment of serum NT-proBNP and klotho
levels in diagnosing PAH is markedly higher than that of NT-proBNP, IL-6, or klotho assessed individually
or in combination.
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Table 1 Comparison of general clinical data between two groups
Pulmonary hypertension group Control group P
Sex 0.222
male 11 11
female 12 10
Age, year 53.04% 15.37 47.62+ 15.46 0.250
Gypertension, % 0.223
no 19(82.6) 14(66.7)
yes 4(17.4) 7(33.3)
Diabetes, % 0.201
no 23(100.0) 18(85.7)
yes 0(0.0) 3(14.3)
Leukocyte (x 10%L) 6.10% 1.65 6.54+ 2.18 0.454
Neutrophils (x 10%L) 3.73(2.72,4.51) 3.41(2.81,5.53) 0.724
Lymphocytes (% 10%L) 1.58(1.35,2.09) 1.75(1.46,2.20) 0.573
BNP (pg/mL) 125.00(44.30,255.00) 35.80(14.15,59.70) 0.001
Right atrial pressure (mmHg) 13.52+ 3.42 10.57+ 2.62 0.003
6mwt(m) 350.57+ 118.81 441.24+ 151.65 0.032
Right atrium diameter (mm ) 40.65+ 12.88 32.05+ 8.03 0.011
Cholesterol (mmol/L) 3.80+ 1.24 4.08+ 1.47 0.502
Triglycerides (mmol/L) 1.23(0.98,1.58) 1.17(0.82,1.54) 0.431
LDL cholesterol (mmol/L) 2.75+ 0.74 2.75+ 0.97 0.996
Creatinine (mol/L) 54.00(46.00,61.00) 67.00(54.00,76.00) 0.001
EF 0.62% 0.07 0.64% 0.04 0.122
Calcium (mmol/L) 2.26(2.21,2.34) 2.33(2.27,2.39) 0.029
Phosphorus (mmol/L) 1.16x 0.23 1.30+ 0.24 0.044
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Fig.1 Comparison of serum levels of NT-proBNP, IL-6, and Klotho between the two groups
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Fig.2 Correlation between serum NT-proBNP, IL-6, and Klotho levels in PAH patients
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Table 2 Diagnostic value of serum NT-proBNP, IL-6, and Klotho levels for pulmonary arterial hypertension
Sensitivity (%) Specificity (%) AUC Best cut-off value
IL-6 91.3 66.67 0.7526 >2.825
Klotho 82.61 71.43 0.84006 >69.98
BNP 60 .87 95.24 0.824 >104.5
Klotho combine with BNP 86.96 85.71 0.9193
IL-6 combine with BNP 56.52 90.48 0.7805
IL-6 combine with BNP, Klotho 86.96 85.71 0.9172
A B C 100% - Specificity%
Aty o) - roerrrcenr oA
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" iz
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Fig.3 ROC curve for diagnosing pulmonary hypertension using serum NT-proBNP, IL-6, Klotho,

and their combined application
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