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[Abstract] Objective To explore the changing patterns of electrocardiogram (ECG) and echocardiography in healthy
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young people during their descent from high altitude to the plain. Methods A prospective cohort study was carried out. Fifty-five
healthy young volunteers who had migrated to an altitude of 4800-5500 m on the Qinghai-Tibet Plateau within one year were
recruited as the plateau-migration group. ECG examinations were performed at an altitude of 3700 m (first time), on the Sth day after
returning to 1300 m (second time), and on the 15th day after returning to 1300 m (third time). Echocardiography was conducted at
3700 m and on the Sth day after returning to 1300 m. A plain control group of S5 healthy youngsters from the plains (1300 m) was
matched. The results of ECG and echocardiography between the two groups were compared. Results Intragroup analysis of the
plateau-migration group revealed that compared with the first ECG results, the number of normal ECGs decreased in the second and
third ECG results (P<0.05), and the proportions of sinus rhythm irregularity, sinus bradycardia, and U-wave appearance increased
(P<0.05). There was no statistically significant difference in abnormal ECG results between the second and third ECGs (P>0.05).
Compared with plain control group, there was no significant difference in the abnormal results of the first ECG of plateau-migration
group (P>0.05). In the second and third ECG results, the number of normal ECGs was significantly reduced, and the proportions of
sinus bradycardia, sinus rhythm irregularity, and U-wave appearance were significantly increased compared with plain control group
(P<0.001). Intragroup analysis of plateau-migration group revealed that compared with the first ECG, the heart rate decreased in the
second and third ECGs (P<0.0S or <0.001). Compared with plain control group, in the first ECG of plateau-migration group, the PR
interval was significantly prolonged, the QTc interval was shortened, and the QRS axis degree was increased (P<0.05). In the second
ECG, the heart rate significantly decreased, the PR interval was prolonged, and the QT c interval was shortened (P<0.05). In the third
ECQG, the heart rate decreased, the PR interval was prolonged, the QTc interval was shortened, and the QRS axis degrees was increased
(P<0.0S5). The QRS axis of the first, second, and third ECGs of plateau-migration group was statistically significantly different from
that of plain control group (P<0.001). Intragroup analysis of plateau-migration group showed that compared with the first
echocardiogram, the left ventricular end-systole diameter, left ventricular end-diastolic diameter, and left atrial anteroposterior
diameter all significantly increased in the second echocardiogram (P<0.001). Compared with plain control group, in the first
echocardiogram of plateau-migration group, the left ventricular end-systole diameter and right atrial transection diameter significantly
decreased, the right ventricular transection diameter significantly increased, and the left ventricular fractional shortening rate (FS)
significantly decreased (P<0.05); In the second echocardiogram, the left atrial anteroposterior diameter, right atrial transverse
diameter, and right ventricular transverse diameter all significantly increased, and FS increased (P<0.05). Conclusions In healthy
young people returning from high altitude to the plain, as the altitude decreased, the heart rate significantly drops. The number of
people with frontal QRS axis right deviation significantly reduces. The number of normal ECGs significantly decreases, while the
numbers of people with sinus bradycardia, sinus arrhythmias, and U-wave appearance significantly increase. During high-altitude stay,
the left ventricular systolic and diastolic function is affected to some extent.
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Tab.1 Comparison of baseline characteristics between the two groups (n=55)

Bzt I B o JiE v 2 t/y P

AR (B, wts) 25.543.9 25.242.5 0.480 0.632
5 (cm, X+s) 174.6£5.3 173.5+10.0 0.557 0.579
KT (kg, %) 67.95+18.73 66.88+21.82 0.276 0.783
IREHEHL (kg/m?, %£s) 22.13+4.32 21.98+5.07 0.168 0.867
A AR (451 (9% )] 46(83.6) 48(87.3) 0.292 0.591
W45 FE (mmHg, #+s) 119.31£17.17 109.39£12.38 3.763 <0.001
#P5K HE (mmHg, xts) 71.45+11.89 64.61£9.74 3.262 0.002
> (YR /min, Xts) 73.13+6.90 66.22+10.49 2.781 0.007
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Tab.2  Comparison of electrocardiogram results between the two groups [n(%), n=55]
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Tab.3 Comparison of electrocardiogram waveform parameters between the two groups (n=55)
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Tab.4 Comparison of echocardiographic parameters between the two groups (¥+s, n=55)
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