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Correlation between the level of NT-proBNP and cardiorespiratory fitness of individuals following
acute high altitude exposure
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[Abstract] Objective To investigate the correlation between the level of N-terminal pro-Brain natriuretic peptide (NT-
proBNP) and cardiorespiratory fitness following acute exposure to high altitude. Methods Forty-six subjects were recruited from
the Second Affiliated Hospital of Army Medical University in June 2022, including 19 males and 27 females. After completing
cardiopulmonary exercise test (CPET), serological detection of myocardial cell-related markers, and multiple metabolites at a plain
altitude (300 meters above sea level), all subjects flew to a high-altitude location (3900 meters above sea level). Biomarker testing and
CPET were repeated on the second and third days after arrival at high altitude. Changes in serum biomarker and key CPET indicators
before and after rapid ascent to high altitude were compared, and the correlation between serum levels of various myocardial cell-

related markers and metabolites and high altitude cardiorespiratory fitness was analyzed. Results Compared with the plain altitude,
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there was a significant decrease in maximal oxygen uptake after rapid ascent to high altitude [(25.41+6.20) ml/(kg-min) vs. (30.17%
5.01) ml/(kg-min), P<0.001]. Serum levels of NT-proBNP, Epinephrine (E), plasma renin activity (PRA), angiotensin Il (Ang II ),

angiotensin-converting enzyme 2 (ACE2) and leptin (LEP) significantly increased, with all differences being statistically significant
(P<0.05) after acute high altitude exposure. In contrast, no statistically significant differences were observed for creatine kinase MB
(CK-MB), cardiac troponin I (cTnI), myoglobin (Myo) and norepinephrine (NE) (P>0.05). Correlation analysis showed a
significant negative correlation between NT-proBNP at plain altitude (r=—0.768, P<0.001) and at high altitude (r=—0.791, P<0.001)
with maximal oxygen uptake at high altitude. Multivariate linear regression analysis indicated that maximal oxygen uptake at plain
altitude (t=2.069, P=0.045), NT-proBNP at plain altitude (t=—2.436, P=0.020) and at high altitude (t=—3.578, P=0.001) were
independent influencing factors of cardiorespiratory fitness at high altitude. Conclusion Cardiorespiratory fitness significantly

decreases after rapid ascent to high altitude, and the baseline NT-proBNP level at plain altitude is closely related to cardiorespiratory

fitness at high altitude, making it a potential predictor indicator for high altitude cardiorespiratory fitness.

[Keywords] cardiorespiratory fitness; high altitude; N-terminal pro-Brain natriuretic peptide; cardiopulmonary exercise test
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Tab.2 Cardiopulmonary function exercise test and serum markers of participants at low and high altitude
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Tab. 3 Correlation analysis of serum biomarkers and

cardiopulmonary fitness at low and high altitude

FJR VO, [ml/(kgmin), Xs]

AR e
r P

PNEE S 1B % N E =2 7N
AR -0.398 0.006
PE5 0.395 0.007
BMI 0.042 0.780
ARG sk 0211 0.159
WA -0.127 0.401
IR -0.281 0.058
SpO, -0.040 0.793
SBP -0.272 0.067
DBP -0.348 0.018

[BR{5Z73
VO, 0.774 <0.001
NT-proBNP -0.768 <0.001
CK-MB -0.087 0.563
cTnl 0.242 0.105
Myo -0.187 0.212
NE -0.167 0.267
E -0.020 0.896
PRA -0.293 0.871
Ang Il 0.020 0.894
ACE2 0.120 0.425
LEP -0.100 0.509
NT-proBNP -0.791 <0.001
CK-MB -0.196 0.191
cTnl -0.019 0.899
Myo -0.223 0.136
NE 0.045 0.768
E 0.059 0.695
PRA -0.106 0.483
Angll 0.161 0.286
ACE2 0.303 0.341
LEP -0.021 0.889
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Tab.4
fitness and independent related indexes at high altitude

Multivariate linear regression analysis of cardiopulmonary

Ap B SE B t P VIF
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