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Abstract Objective: To analyze the clinical characteristics and risk factors of ventricular enlargement in Ti-
betan patients with cardiac dysfunction at an average altitude of 4000 m. Methods: A total of 216 patients with
cardiac insufficiency admitted to the department of Cardiology of Tibetan Shigatse People’s Hospital from March
2019 to December 2020 were enrolled and basic clinical data were collected. According to the quantitative stand-
ards of heart chamber recommended by the European and American echocardiography association, left ventricular
end-diastolic diameter>55 mm was considered as the left ventricular enlargement and right ventricular diameter>>
23 mm was considered as the right ventricular enlargement. All patients were divided into four groups according to
ventricular enlargement: control group(31 patients) . left ventricular enlargement group(7 patients), right ven-
tricular enlargement group(122 patients) and bi-ventricular enlargement group(56 patients). Correlation analyses
between echocardiogram parameters and related clinical variables were carried out to observe the clinical character-

istics and ventricular structure changes, as well as to explore the risk factors for ventricular enlargement. Results:
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Among 216 patients with cardiac insufficiency, NYHA grade [l (60%) are the most common. Compared to the
control group, the heart function of patients was significantly decreased in right ventricular enlargement group and
bi-ventricular enlargement group(P<C0. 05). General clinical statistics showed that red blood cell count(RBC) in
the right ventricular enlargement group was significantly higher than in the control group(P <C0. 05). The mean
value of high-density lipoprotein cholesterol(HDL-C) in the bi-ventricular enlargement group was lower compared
to the right ventricular enlargement group. while the mean value of low-density lipoprotein cholesterol (LDL-C)
was higher(P<C0. 05). The heart rate and the mean value of NT-proBNP in the ventricular enlargement groups
were significantly increased compared with the control group (P <C0.05). Echocardiographic parameters showed
that pulmonary artery trunk diameter and pulmonary artery systolic pressure in the right ventricular enlargement
group and the bi-ventricular enlargement group were significantly increased compared with the control group(P <<
0.05). Multivariate Logistic regression analysis showed that HDL-C(OR=0.177, 95%CI: 0. 032—0. 988), NT-
proBNP(OR 1. 000, 95%CI: 1.000—1. 000), pulmonary artery trunk diameter(OR =1. 123, 95%CI: 1. 021 —
1. 236) ,and pulmonary artery systolic pressure(OR =0. 960, 95%CI: 0. 927 —0. 995) were the risk factors of bi-
ventricular enlargement. Conclusion: Right ventricular enlargement was predominantly common in patients with
high altitude cardiac insufficiency, followed by biventricular enlargement. In addition, HDL-C, NT-proBNP, pul-
monary aortic trunk width and pulmonary artery pressure were independent risk factors of bi-ventricular enlargement.

Key words high altitude;cardiac insufficiency;ventricular enlargement;echocardiogram; pulmonary hyperten-
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Table 1 Comparison of general clinical data in four group B, X+S
X AR 41 LEEY KA FEY K4 WEY KL )
i H ) _ F/XZ P
(31 %) 7 ) (122 ) (56 i)
Bk 18(58.06) 4(57.14) 68(55. 74) 20(35.71) 2. 14 0.545
ERE /B 6416 6119 65+14 64414 0.75 0.522
BMI/ (kg * m~?2) 23.15+3.98 21.03=+1. 36 23.663. 90 22.97+3. 80 1.27 0. 286
TR 5 B /m 4039. 944210, 42 4076. 86198, 14 4147. 694354, 73 4092, 11+£368. 51 0.65 0.581
W% S8l 5(16.13) 3(42.86) 24(19. 67) 15(26.79) 3.98 0.263
RN EES]
RAAS il 51 3(9.68) 2(28.57) 8(6.56) 5(8.93) 4.39 0.222
ESEIREYIN 1(3.23) 0¢0) 3(2.46) 8(14.29) 10. 05 0.018
il IR 51 2(6.45) 0€0) 14(11.48) 10(17. 86) 3.88 0.274
NYHA 5% 159.67 <C0.001
I % 4(12.90) 0C0) 3(2.46) 2(3.57)
T %% 6(19.35) 1(14. 29 31(25.41) 15(26.79)
1 2% 19(61.29) 6(85.71) 72(59.02) 32(57.14)
Vg 2(6.45) 0€0) 16¢13.11) 7(12.50)
/(K min~ 1) 83.69+11.06 84.29416. 71V 86.134-18. 23V 94. 64424, 33V 6.68 0.010
Yo 455 i /mmHg® 126.07+22.72 131.29430.53 129. 97425, 54 125.02422. 86 0.38 0.770
#F 9k K/ mmHg 82.62+14. 11 86.43418. 85 84.047416. 30 85.84+16. 83 0. 54 0.656
CRP/(mg -+ L™ 1) 25.45+30. 63 11.41+6.37 28.25+78. 43 15.63415. 43 0.72 0.542
WBC/(X10° « L™1) 6.05+2.35 5.4341.26 6.0142.47 5.7441.86 0. 44 0.729
vh e b 40/ 9% 72.4049.91 60.97+9.76 69.61+14. 42 66.021+16. 44 2.63 0.051
MM E/ (X102 « L) 5.104+1.09 4.6640.79 5.1541. 16" 4. 7740.979 4.07 0. 045
MLaFEH/ (g LD 150. 144-39. 32 150. 57430. 07 150. 66+35. 13 140. 88+32. 25 0.86 0.461
I LEF/ (pmol « L1 74.50+22. 33 79.56+16.77 88. 78449, 44 92.82433. 58" 3.98 0.047
ISR #R/ (pmol « L 391.00+£174. 23 439.86+177. 50 410. 17+189. 64 454. 704185, 44 0.83 0.479
MR Z A/ (mmol « L°1) 4.9244.00 4.36+1.68 5.6244.13 6.04+4. 24 1. 41 0.241
BN/ (U LD 81.274155.51 58. 2749, 72 88.854-178. 40 67.674132.91 0. 44 0.726
AEEE/ (UL D 84.774181.23 69.14+73.18 91.714201. 31 63.55+107. 28 0.17 0.918
BHE EE/ (mmol « L) 2.9740. 88 3.2640. 87 2.934+1.02 3.2441.04 1.02 0.383
H il =/ (mmol « L 0.9640. 33 0.82+0.16 0.90+0. 35 0.87+0.27 0.79 0. 500
HDL-C/(mmol « L 0.9940. 34 1.1340. 30 0.9840. 37 0.924-0. 30% 3.71 0.026
LDL-C/(mmol + L 1.76+0. 65 1.704+0. 59 1.65+0. 70 1.9340.71% 4.73 0.031
3113. 10+ 3613. 63+ 5080. 19+ 10104. 994
NT-proBNP/(pg * mL 1) 9.03 <<C0.001
3812.73 2773. 18" 5638. 547 7706. 53023

A1 mmHg=0. 133 kPa; 5 X A LL4, P P<0. 05; 5AEY KA K2 P<<0.05; 5HEY KA LE,.» P<0. 05,
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Table 2 Comparison of echocardiographic parameters in four group X=ES
i Xof B 2 LEY KA fEY KA WEY KA P
(31 fiD 7 ) (122 ) (56 i)

47 B4R /mm 40. 6146, 56 40.57+11. 32 53.26410. 27V 50. 5445, 647 18.66  <C0.001
# B E T/ mm 42.86+10. 59 39.71+8. 99 61.54+10. 7502 58.81+10.57V»  31.08 <C0.001
# #E fiAR /mm 18.09+ 2,77 19.00£2. 45 48,3848, 421D 48.934+7.1502  178.41  <C0.001
£ LA/ mm 18.8845. 65 19. 0042, 45 63.08+8. 7202 64.56+8.8302  311.10 <C0.001
£ R /mm 32.78411.55 44,5749, 25 33.38413.08 50.48+£8.750% 29,12  <C0.001
Ze b £ R4 /mm 33.86+13. 20 48.57+12.33 41.36+20. 85 58.60412.00% 15.57 <C0.001
ZEEFF R AN/ mm 41.4745.58 64,5747, 37 46,2744, 841D 61.1944. 43029 166,96 <<0.001
e WA AW AR/ mm 26. 9444, 99 48.434+11.53 D 34.19413. 32V 63.04415. 1209 76,11  <C0.001
Jiti 3l ik 3 T 98/ mm 25.17+5.18 27.75+5.19 30. 1046, 987 32,4245, 60V 10.50  <<0.001
fiti 2 Wk W 4 &/ mmHg 37. 4741742 61.83431. 99V 52.91+23. 39 48.48+18.91V 4.13 0.007
LVEF/% 59.4749.03 41,0347, 46V 59.59410. 462 45.50410. 13D 28,37  <<0.001

LxF B gD P<<0.05; 5 AR R4 ,P P<<0. 05 S EY KA L, P<<0.05,
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