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Screening analysis of potential predictors of acute mountain sickness

based on hematological parameters”
YE Zi'"*,LIU Xinyuan' \CHEN Yu',LUO Yongjun'®
(1. Department of Military Medical Geography ,Army Medical Service Training Base ,Army
Medical University ,Chongqing 400038 ,China ;2. The Fourth Student Brigade ,
Basic Medicine College of Army Medical University ,Chongqging 400038 ,China)

[Abstract] Objective The pathogenesis of acute mountain sickness (AMS) is still unclear. This study
intends to continuously record the changes of physiological parameters of the Han population in the plain after
high altitude exposure, and screen out the difference between AMS and high altitude acclimatization.
Methods A total of 46 healthy Han people in the plain were recruited to establish a study cohort. The basic
physiological and hematological parameters were measured at the time of in the plain (500 m above sea level,
CQ) ,on the second day (LS,),the 23rd day (LS,),the 44th day (LS;) and the 65th day (L.S,) after reaching
the plateau. According to the 2018 version of the Louise LLake Acute Mountain Sickness Scoring System (LLS)
scale score at LS, , they were divided into the AMS group and the non-AMS group, and the differences and
continuous changes of parameters between groups were analyzed. Results At any time point, there was no
significant difference in basic physiological and hematological parameters such as oxygen saturation,heart rate
(HR) ,blood pressure (BP),red blood cell count (BRC) , hemoglobin (Hb),and hematocrit (HCT) between
the two groups (P >>0.05). Among the blood biochemical parameters,only albumin (ALB) was statistically
significant at the time of LS, and LS, between the AMS group and the non-AMS group (P <C0. 05) ,and the in-
crease of ALB was significantly correlated with the decrease of AMS incidence (OR =0. 676,95% CI ;0. 511 —
0.894,P=0.006). Conclusion Blood oxygen saturation, BRC,hemoglobin level Hb, Hb may have no predictive
value for AMS, while ALB may be a good predictor for AMS, and its changes may play an important role in a-
voiding AMS and promoting high altitude acclimatization.
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bilirubin, TBIL) | )L BF ( creatinine, CREA) | JR & 4
(blood urea nitrogen, BUN) . H #Hl = fi§ (triacylglycer-
ol, TRIG) &8 JE A A= L | 1M ¥ 2% 2 80 ) 5838 7 N 3

S G FE L (P >>0.05),2 4 [H4E 3 K 2%
SA G E SRR AR K TR R AMS AW
JAUBS: R 2R . e A, 3 I AR TS A I 25, 2 2 Hb R
B 160 /L, L3 1,

1 2 HIEEL (CQ) B HFIELE &

W H EWS%5HE A AMS 4 (n=26) AMS 4 (n =20) /X7 P
FIRIMQ, Q) %] 24.0(22.0,25.3) 25.5(23.3,26.8) —2.277 0.023
&3 )72 [0 (Y]

P& 18(69.2) 14(70. 0) —0.550 0. 955

EHL 8(30. 8) 6(30.0)
BMI(x +5s,kg/m") 18~24 22,0%1.8 22.442.2 0.713 0. 480
DBP[M(Q,.Q;) ,mmHg] 60~89 73.5(70.0,78.5) 75.5(69.0,81.5) —1.780 0. 859
SBP(x s, mmHg) 90~139 115.1414.3 114.6410.7 —0.136 0. 894
HR(x +5, K /min) 60~100 74.749.9 69.1%11.0 —3.651 0.074
SpO, (x£5.,%) 95~100 97.5+1.3 97.5%1.5 0. 000 0.925
RBC(z =45, X 10" /L) 3.5~6.0 5.240.4 5.4+0.4 —1.802 0.093
Hb[M(Q,.Q;) . g/L] 110~175 162.5(155.0,168.0) 162.0(154. 3,169. 5) —0. 444 0. 657
HCT[M(Q,.Q;) %] 35~54 45.5(43.9,46. 8) 45.9(43.3,47.8) —0.975 0. 329
MCVIM(Q,.Q;) .IL] 82~100 88.5(84.0,90. 4) 86.1(84.3,88.4) —1.286 0.199
MCH[M(Q,:Q3) »pg] 27~34 31.1(30.5,31.6) 30.6(29.7,31.1) —1.675 0. 094
MCHC[M(Q, Q) .g/L] 316~354 354.5(348.5,363. 3) 356. 5(345. 8,363.0) —0.189 0.85
PLT[M(Q,.Q;).Xx10"/L] 125~350 222.0(201.0,235.8) 208.5(180.5,236.5) —0. 843 0. 399
WBC(z %5, X107 /L) 3.5~9.5 6.441.6 6.041.2 —1.009 0.318
Neu” (z 45, X 10" /L) 1.8~6.3 3.7+1.3 3.440.9 —1.011 0.318
Lymph”™ (z £5,X10°/L) 1.1~3.2 2.140.5 2.140.5 —0. 220 0. 827
TP(z+s,g/L) 66~83 74.943.9 76.243. 1 —1.254 0.236
TP(z%s,g/L) 66~83 74.943.9 76.243.1 —1.254 0.236
ALB(z £s.g/L) 38~51 47.942.1 48.242.0 —0.434 0.558
GLB(x+s,g/L) 25~38 27.1%3.0 28.0+2.5 —1.107 0.274
AST(z+5,U/L) 0~42 20.5%7.1 20.1%4.1 0. 240 0. 789
CREA(z %5, pumol/L) 59~104 86.8210.6 90.4210. 1 —1.173 0. 249
BUN(z 5, mmol/L) 1.7~8.3 5.1+1.1 5.01.0 0.098 0.923
TRIG(z %5 ,mmol/L) 0.4~1.7 1.0240. 4 1.140. 4 —0.429 0. 696
ALTIM(Q,.Q;),U/L] 0~42 15.5(13.0,27.6) 15.3(12.5,23.7) —0. 244 0. 807
TBILLM(Q, Q) s pmol/L] 6~21 7.5(5.3,9.2) 7.6(6.5,10.0) —0.410 0. 682
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logistic AP HEFT 00 . 45 3R BR7E CQ B L AU AR i}
(OR=1.508,95%CI:1.043~2.179,P =0.029) 2
AMS WSz Gk & s 78 LS, B4R (OR =1.611,
95%CI:1.059~2. 451, P =0.026) & AMS f{ 3 57 15
A &, M ALB (OR = 0. 676, 95% CI: 0.511~
0.894,P=0.006) & AMS (379 R &, W3 3.,

-~ AMSZH o~ JEAMSZE

cd
52

ALB (g/L)
3

48

cQ LSi LS2 LSs LS4
B8]

“:P<C0.05,": P<C0. 01, [fl — I ] & 4 ] le %3¢ P <o, 01, 3F
AMS 41 LS, LS, it 5 CQ W b #5:¢. P<<0. 01, AMS 41 LS, it 5 CQ
i L85

2 CQ.LS, ~LS, &t &AM ALB T L%

=2 £ CQF LS, B AMS BB E = logistic B T4 #7

cQ LS,
i H
B OR 95%CI P B OR 95%CI P
BEAAE B SR
() 0.411  1.508 1.043~2.179 0.029 0.411  1.508 1.043~2.179 0.029
BMI(kg/m?) 0.112  1.118 0.825~1.515 0.472 0.112  1.118 0.825~1.515 0.472




3564 % AEF2023F 12 A% 52K% 230
gR2 £ CQ 0 LS, Bf AMS B8 EZE logistic B34 #7
cQ LS,
i H
B OR 95%CI P B OR 95%CI P
A BB
DBP(mmHg) —0.001  0.999 0.940~1. 061 0. 966 0. 004 1.004 0.949~1. 062 0. 896
SBP(mmHg) —0.003  0.997 0.952~1. 044 0. 891 0.017 1.017 0.972~1.065 0. 460
HR(bpm) —0.055  0.947 0.890~1.007 0. 081 —0.031 0. 970 0.921~1.021 0.242
SpO, (%) —0.022  0.979 0.632~1.516 0.923 —0.048 0.953 0. 833~1.090 0. 483
I 2 g 2 8
RBC(X10'2/L) 1.455  4.286 0.758~24. 248 0. 100 0.371 1. 449 0.361~5.812 0. 601
Hb(g/L) 0.024 1.025 0.974~1.078 0. 345 0. 006 1.006 0.967~1.047 0.778
HCT(%) 0.139  1.149 0.910~1. 453 0. 244 —0.033 0.968 0.815~1.149 0. 708
MCV (L) —0.050  0.952 0.839~1.079 0. 440 —0. 065 0.937 0.827~1.061 0. 304
MCH((pg) —0.124  0.884 0.702~1.113 0.293 —0.058 0.943 0.705~1. 262 0. 694
MCHC(g/L) 0.002  1.002 0.951~1.056 0. 940 0. 029 1.030 0.976~1.086 0.288
PLT(X10°/L) —0.007 0.993 0.978~1.007 0.325 —0.008 0.992 0.978~1.006 0.241
WBC(X 10" /L) —0.215  0.807 0.524~1. 241 0. 329 —0.132 0. 876 0.683~1.125 0. 301
Neu” (X10”/L) —0.271  0.763 0.441~1.320 0.333 —0.073 0. 930 0.703~1. 229 0. 609
Lymph® (X 10°/L) —0.139  0.870 0.260~2.917 0. 822 —1.088 0.337 0.110~1.028 0. 056
A28
TP(g/L) 0.103  1.109 0.935~1.315 0.234 —0.137 0.872 0.752~1.012 0.071
ALB(g/L) 0.089  1.093 0.817~1. 464 0.548 —0. 349 0. 706 0.549~0. 906 0. 006
GLB(g/L) 0.121 1.129 0.911~1. 400 0. 269 0.029 1. 029 0.859~1. 232 0. 755
AST(U/L) —0.014 0.986 0.891~1.091 0.784 —0.002 0.998 0.919~1. 083 0.963
CREA(pmol/L) 0.035 1.036 0.976~1. 100 0.246 0.021 1.021 0.974~1.070 0.392
BUN(mmol/L) —0.029  0.972 0.552~1.710 0.921 —0.131 0.877 0.483~1.594 0. 668
TRIG(mmol/L) 0.303  1.355 0.307~5.970 0. 688 —0.167 0. 846 0.168~4. 268 0. 840
ALT(U/L) —0.024 0.976 0.922~1.034 0.415 0. 004 1.004 0.866~1.164 0.958
TBIL(;}.mOl/L) 0.017 1.017 0.901~1. 147 0. 787 —0. 004 0. 996 0.921~1.077 0.920

MCV . -2 21 40 g AR B s MCH - S 35 21 40 i 1fi 21 3 13 /K7 s MCHC - 3F 3 1L 21 8 ¥k

B PLT . i/ %L

WBC: 4 401 M4 s Neu™ 4 6 40 il %0 Lymph ™ ¢ k[

.

£3 E CQ#n LS, Bt AMS 9% BE = logistic [B 130 %7

cQ LS,
Wi H
B OR 95%CI P B OR 95%CI P
EH () 0.411 1. 508 1.043~2.179 0.029 0.477 1.611 1.059~2. 451 0.026
SpO, (%) 0.010 1.010 0.616~1.657 0.968 —0.058 0.944 0.797~1.117 0.502
RBC(X10"%/L) 1.088 2.967 0.240~36. 683 0.397 1.507 4,511 0.261~78.064 0. 300
Hb(g/1) —0.073 0.930 0.791~1.093 0.376 —0.005 0.995 0.900~1.101 0.928
HCT(%) 0.324 1.383 0.652~2.936 0.398 —0.039 0.962 0.629~1.472 0. 859
ALB(g/L) —0.392 0.676 0.511~0. 894 0.006
3 it it TE LS, BHERR K ATRE R &4 AMS IR 2 . [F]

AW E T MNIEEIR 500 m F] 3 650 m A G 3
AR Az R M 2 2 80 2 75 d 3k 5 AN Ja] D) iy s
Rl FE L IR T AMS B3 5 8RR S iR N B FE 0L
[ BT A 2800 22 7 A8 4k, 25 5k 3 SpO, \RBC. Hb,
HCT 45 R A Az PR 48 K 43 10 2 2 80 % 338 J5 X
ERBITLG I 2FE L (P>>0.05), A X 45 2 500 i
X AMS T HU o . (15 R AR R

B 7 2P AR 40 2 58 I g R ) il A B I 3K ALB B i
BT AMS B, e AMS SEAR I 2K R By R IR
L2 A ALB ¥ T T JE R AR — 3
Akt LR R ALB A BEXT AMS A — % B A 15 .
I H.i# 17 logistic 1A 437 PR KAk R & B,

KU H R BUAE T AMS 19 % 9 AL AT i = 48— 11
fiff T AFL IR 2 IS 4t 5 3R Y T BTl 1 I 4 9 R R
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B WO N R AMS B A (R Y T 0 48 FRC L
SR AW 58 K B AR SA R BR 5 2 41 AN 5L SpO, 481k
R B A S 2R B TS EE X
(P>>0.05), K It #27x AMS (19 5 Bk 817 1 2 K4
IMJE B4 8. X o] BE 2 i T 78 A AR 5 P (R AU 8
filk % 0 AT RE &R AMS |1 £ 6 P 3R JF N BE AR B A 3R
il o A5G AR A i | A BE RN 8 A% K A 5 I 3R M X F
A5 T HEEAT R AT B o DT 5 B A AR X6 [v] 7K S A9 4 i
A7 AEAS ) 1 A B0 R, B Al R SpO, 1 B
{EL AT BEXT AMS Ff JC 780 I A4 (L, 3 22 2% i 2] Al [H &R
PSR, AR B IS T B AMS B3 H SpO, 5
fi 27 Ml Jo W 22 5 L Xt DK 5 — A4 A B 1 A B 4l
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