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Abstract Objective: To analyze the clinical characteristics of severe heatstroke patients and the related risk
factors of death. Methods: The data of severe heatstroke patients admitted to Chongqing Southeast Chongqing
Quality Control Unit of Critical Care Medicine from June to August 2022 were collected. The patients were divided
into survival group and death group according to the clinical outcome. General data analysis and single(multiple)
factor logistic regression analysis related to death were carried out. Results: There was no significant difference be-
tween the two groups in age, total number of basic diseases and place of onset. The time of high temperature ex-
posure in death group was longer than that in survival group. After admission, the time to cool down to the nor-
mal tolerant temperature was faster in the survival group than that in the death group. The average hospitalization
time of the survival group was longer than that of the death group. Logistic regression analysis showed that heart
rate, blood oxygen saturation, CRP, PCT, AST, SCR, PTA. oxygenation index and Lac were independent risk
factors for patients’ death. When combined, they had the highest sensitivity and specificity and the best predictive
value. Conclusion: The high temperature situation in Chongging in summer is severe, and the incidence of severe
heatstroke is high. It is necessary to strengthen heatstroke prevention measures and heatstroke prevention knowl-
edge publicity. In clinical practice, it is necessary to improve the early identification and standardized treatment of
severe heatstroke patients.

Key words severe heatstroke; clinical characteristics; risk factors
ARk T 2Bk A AR R X KRR 5% 1) RE AR Z 3.6 d, N 1961 4 LISk 5 [4]
S ER R &, 2022 AR E L TR EOE Y AR W 2,131 DK PG 0l 1) fe s SOl s B 8%

RAAR. EATHEREREFE A Akagn B
(No:zdxk201811) HL DR T UEE 22 0 A A VY 1 5 4 A 0 T A A1

R el el S R (T 45 B o L R R T b 2 4B L PR LS
BAZHE % . 7 # , E-mail :727709712@qq. com SR 43 b DX H B R 2 B ] KL 5 3 R K R g

BIFAAS P, B AR A 7R L 55, 2022 4F 5 PO TIT I 7R A 8 40 IX B 5 AE P 2 BRI DR ARRAE B T RS I TR ZE A AT L.
IIfi R 2132 2= 35,2023 ,24(6) : 297-304. DOT:10. 13201/j. issn. 1009-5918. 2023. 06. 005.




. 298 . Il K

&

=

A %24 %

SR R R . R EE R ok S Ak S e s, o
HE 22 B B R Cheat stroke, HS) Al R B £ 4%
B IR, A0S BB e O SE R AR . A
WFFEAUXT 2022 4E W AR R AR 4 X B 223 {91 J 5 v &
BRI AT, LT e iR R E
PRAFFAE S BE T AH S fa I PR 25, A 0 )7 44 ol i e £ it
FBheF s, B R EAE g AR R R R T
i, B e R B R Bl e R A I SR TS
1 #BE5HE
1.1 R

[ s P WA B 2022 4F 6 H—8 H EH K AR md
ERKZW R R ERKE T 9 K EITFHRALI0A
f FAE T B ) B R, 2R 5t 228 . g A HR
HE: FF A (VTN 22 12 W 59T £ K ILR (2021
WO Do HEBRFRE : OB e 8 O S B 4
O A IR G99 5 18 Ve 7 I L s D I PR 9k
RGN 223 ] B E AR I IR 45 )= o 4y
NAETEHFNFET A, AN A FIHEBR R e, LT 1,

N S XD 3 v e e /1009 == A 1 7 6 31
FFEAC TR AR I 90 A0 19115 2] B2 B 48 31 25 01 25 it
#E(No: CQDXFSFLYY-EC-058),

2022 ERHTMAEMIXEEEHS
BE228f, MAIRE: FE (HHHFA
BISH 5T TR L1R(202145R) ) -

HEBRARAE -

OEAMEPEEE ;

—> QRBEREE;

Q@BHMBERGER; BIERTHL;
@R FRIERK

A 4

HEBR3GITR S A0E, 261K
REMNFHI22365]

|
v v

|:§;‘§-éﬁ(n=133)| | FE T4 (n=90) |

B 1 meIMANFHERRER

1.2 Fi:

1.2.1 —MImRGORA A e B3 0y — ik i
IRGERE, AR FEAE B REERG 2 &R 3 L = 3R
s 1) [ iR Fsf 1) R B R B S Rk

1.2.2  IGIRIEAR ARAE K pF o i llc s ek 2 4
BRI R G R RIS AH AT 5. B IRR . 8
TR L IR L ol R O L B IR A L AR R
518 M@ R IEAY 11 Cacute physiology and chron-
ic health evaluation, APACHE 1) #E4 B3 /7 5t
P28 B Th B8 2 W PE A% (quick sequential organ failure
assessment, qQSOFA) Fl JF BL M #% B T 745 (sequen-
tial organ failure assessment, SOFA)¥E43,

1.2.3 ML ERATRMICE E 2418
HABEY H L =R AR, 3 F L (WBC,
PLT b rh Mk 4 Bl A 43 L . HCT . Hb) . C- 2
N (CRP) %45 Z JF (PCT) L L YL (ESR) VA4 TN
AW (ALT) . & F % 2 B (AST), S H 2 %
(TBiD . ¥ Z (DBID BRE A (GLB) . A& H
(ALB) LB (SCr) | 84 Bk (BNP) |0 ILH 15 40 ¢
Fr & ¥ (CK-MB, ¢Tnl, Myo) . %t Ifi. #1 5% 1§ 5
(APTT.PT.PTA.INR %) K Ifil H ff 5 . i 4 25
Fabr

1.2.4 JRYTREOLIIEE iR BB E A e RIG T
ASEIE O . AL HE S (W& A B E I AL L TS A
MU AL) R Pl R AR ERE A CRRT. N
B MBS R DL

1.3 Silefors:

K H SPSS 24. 0 Geit . XA E R AR =,
M(Q, Q) F w45 748 1l N IE 2543 A5 19, R FH P
FEAN ST ¢ K58 45 A8 B N IR N IE 2543 A R AR
SRR B . R ISR i, A (V) FoR L R H
By K s 6T R R R W5 b, B e SR A lo-
gistic [A] ISR X 52 i 2 28 R SR T R 45 4 I
RATRR N R M, R 5 % I8 R R i) iy £ & 3k 2k
PELHEBR I K I T KT 10 I R 7 2 W K lo-
gistic [IHAMT . 2 1 4516 A5 6 B AN 19 2238 %
BEAVE4FAF (receiver operating characteristic, ROC)
£k, & ROC il & T 1 2 (area under the
curve, AUC) , #4757 N8 UE, PA P<C0.05 N ERF

HGitrE L,
2 H£R

2.1 FEARRF LA

AE T 4R BE T 20 76 A 1% L Al o S kL R
Ui 2R Rt E X, R b AR AL
Wk L SETT UL B R £ A Kk e TR L BE T
2H vy IR 2 I [R) 2 2 v A IS AL s A R IR 2 OE R I
2 AR TR) -, A7 2 R IR B TR) B, AE T A R IR
8] B AE 06 2K s 47 00 47 29 48 Be i R) B B8 22 F L
FET-4; U B ERA G L (P<<0.05), L
#1.
2.2 I RHE R RAE R4 H B

O B AE T 4L A TG 4L H AT T AR o L
i, HLAE T4 A% O il B 5 g . B P A R P R IR
FEIHE T L0 IR A B, B K B A e
EHSE- 24 20 bk e i S50 A0 BE R AR, FEVE S
. 26T 40 qSOFA.SOFA M APACHE I ¥4 3
eI, WLk 2,
2.3 SLEERA TR

2 2 FR A0 M RN rb R 20 B o X X s T
IEH L HESF TG F8  E T AR 55 M R AE TR
br PCT J¢ CRP B 5 F 15 5 7 B 1L D) B8 J7 1 2 20 B8



4 6 0 PR, A5 2022 45 E PCTIT i AR T 0 0 IX B AR v S A8 2 IR DR R AIE B ST T B I TR A AT « 299 -

e AN [ S N (7 = N S R T A E
APTT.PTA SEKJRH W3 . H D-— Rk 2 % F
Tt 8 L CK-MB. Myo 2 A3 H FF i, H 2%
ST R X HoAh 2% D AR 4E A WA LD
BNP.cTnl F48br 0 T- M B &2 A& A
AR M AE PS4 RS T B I, B 25 5
A RT S F N EREL., WE 3,

2.4 IRITIE O A

HREP BB E T HMEE THFRHARAER
F18 P W7 S35 Al Bl 3 = e 9] 5 TR o SR R SR T AL P
ABEMN TR PUER N E IR B
T L3 1 25 W A6 )7 O o0 S BREE L CRRT
I T B IR T e DL 4.

1 EEFEEEAMETA—REBERLE MQ1.Q3). %%
— gt oL A (n=133) FET4 (n=90) ¥:/Z P
WS/ % 31(22,38) 20(10,26) 0.876 0. 382
P 5 4,823 0.028
3 54(40. 6) 50(55.5)
« 79(59. 4) 40(44. 4)
2 77(59.7) 40(44. 4) 3. 894 0.048
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Hili 14 1 8(6.0) 6(6.7) 0.039 0. 844
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Il PR A8 B FHA (n=133) FET-H (n=90) x'/Z P
i 1 e 38(28.6) 75(83.3) 64. 400 <<0. 001
- I 3 i PR 100(75. 2) 90(100. 0) 26. 209 <<0. 001
i/ C 40.5(40.0,41.0) 41.0(40.5,41.5) —5.166 <0.001
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0 / (YK / min) 26(22,31) 30(25,35) —3.472 0.001
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aSOFA/ 4y 2(1.2) 3(3,3) —14. 597 <0. 001
SOFA/ 4y 3(2.5) 14(12,15. 8) —28.048 <<0. 001
APACHE 11 /4 15(11,20) 22(18,26) —6.285 <<0. 001
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S % 95 TG4 (n=133) ST (n=90) z P
WBC/(X10° /L) 12.1(9.5,17. 4) 13.3(8.4,16.3) —1.245 0.215
PLT/(X10°/L) 145.0(97.5,215.3) 42.5(16.5,56.0) 13.251 <<0. 001
FRpRL/ (X 10° /1) 9.9(7.1,15.2) 10.0(5.5,14.2) —1.004 0.317
HCT/% 37.0(33.3,41.0) 29.0(24.3,30.0) 12. 869 <<0. 001
Hb/(g/L) 126(112,137) 98(92,104) 11.743 <0. 001
CRP/(mg/L) 8.0(5.0,10.0) 18.0(12. 8,40. 8) —5.344 <<0. 001
PCT/(ng/mL) 0.6(0.2,2. 1) 3.3(1.6,10.2) —5.279 <<0. 001
ESR/(mm/h) 6.0(4.0,13.0) 6.9(4.5,14.0) —0.673 0.501
ALT/(U/L) 61.4(40.4,75.6) 272.0(129.5,813.3) —6.853 <0. 001
AST(U/L) 82.5(45.3,141.6) 322.5(214.3,734.0) —8.381 <0. 001
Thil/(gmol/L) 19.9(15.1.27.7) 28.0(13.5,56.0) —2.807 <<0. 001
Dbil/ (pumol/L) 8.4(5.6,12.9) 13.1(7.6,21. 4) —3.576 <0. 001
GLB/(g/L) 27.1(23.6,31.7) 26.2(22.7,32.2) 0.967 0.334
ALB/(g/L) 37.1(33.9,43.2) 29.0(24.6,35.7) 7.981 <<0. 001
BNP/(ng/L) 601.0(338.0,1 070.0) 2 356.0(1 258. 3.4 219.0) —6.498 <<0. 001
CK-MB/(U/L) 23.1(16.6,32.8) 9.1(2.2,24.5) —0.661 0. 509
¢Tnl/(ng/mL) 0.2(0.1,1.0) 0.9€0.3,3.2) —2.283 0.023
Myo/(ng/mL) 480. 0(200. 0,880. 0) 396. 2(146.5,900. 0) 0.287 0.774
SCr/ (pmol/L) 100. 3(80. 3,123. 4) 142.9(127.1,200.5) —7.707 <<0. 001
APTT/s 40.5(31.2,46.7) 73.4(50.3,125.4) —12.43 <<0. 001
PT/s 13.6(11.9,16.0) 13.6(11.8,19.6) —1.385 0.167
D-—B{k/(mg/L) 1.7(1.1,4.5) 2.9(1.3,10.9) —1.577 0.116
PTA/s 82.9(66.0,100.0) 96.3(74.7,110. 3) —2.202 0.029
Y E AR/ (g/1L) 2.5(2.0,3.2) 2.6(2.1,3.5) —0.425 0.671
INR 1.2(1.0,1.4) 1.1€0.9,1.7) —1.582 0.115
pH 7.44(7.39,7.49) 7.20(7.00,7.30) —1.160 0.248
H 4485/ mmHg 278(254,345) 336(310,421) —4.923 <<0. 001
Lac/(mmol/L) 2.7(1.8,4.0) 5.5(3.6,13.4) —6.331 <<0. 001
B/ (mmol/L) 3.1(2.7,3.5) 3.4(2.9,4. 1) —3.186 0.002
#4/(mmol/L) 131(128,136) 131(126,135) 0. 882 0.379

I K%/ (mmol/L) 10.2(7.7,13.0) 10.4(8.5,13.8) —0.679 0.498
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TC AN 1 AL 13(9. 8) 2(2.2)
WE 122€91.7) 90(100. 0) 7. 830 0. 005
AR 69(51.9) 90(100.0) 60. 741 <<0. 001
o FEIR 1 13€9.8) 29(32.2) 17. 694 <<0. 001
CRRT 107(80. 5) 89(98.9) 16. 450 <0.001
1o P R 122(91.7) 90(100. 0) 7.830 0.005
FhBEBLBE 123(92.5) 90(100.0) 7.085 0.008
AN 79(59. 4) 90(100. 0) 48.271 <<0. 001
JIIRERN 6 L] 96(72.2) 90(100.0) 30.018 <C0.001
J 7K 51 13(9. 8) 6(6.7) 0. 665 0.415
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FEIEP B EESTMHER, 45RIE S5 K6,

£S5 EEHRSBIRTEEMEREZE logistic B34 47

IS EVEEY ' T HE 1 Wald P OR(95%CI)

L7 —0.756 0.181 17.429 <0.001 0.469(0. 323~0. 660)
- 35 8l ik 2. 960 0.472 39. 391 <<0. 001 19.291(8. 544~55. 351)
I I —0.443 0.165 7.198 0. 007 0.642(0.459~0. 881)
Nz —1.163 0.223 27.181 <<0. 001 0.312(0.196~0.472)
M 4 1. 359 0.223 36. 984 <<0. 001 3.893(2.580~6.218)
qSOFA —21.096 1 769.335 <<0. 001 0. 990 0(0~0)

SOFA —62.419 11 344.058 <<0. 001 0.996 0(0~0)
APACHE-II —0.821 0.183 20.127 <<0. 001 0.439(0. 302~0. 619)
PLT 4. 002 0. 649 37.906 <<0. 001 54.686(17.591~228.738)
HCT 3. 639 0.598 36. 988 <<0. 001 38.053(13.522~143. 659)
Hb 2.516 0. 389 41. 643 <20. 001 12.373(6.159~28. 654)
CRP —0.711 0.196 13.133 <<0. 001 0. 491(0. 323~0.700)
PCT —1.219 0.287 18.021 <<0. 001 0.295(0.161~0.501)
ALT —32.436 7.091 20. 926 <<0. 001 0(0~0)

AST —5.549 1.032 28. 908 <<0. 001 0.004(0~0.025)
TBil —0.161 0.153 1.098 0.295 0.851(0. 623~1.150)
DBil —0.423 0.189 5. 002 0.025 0.655(0.432~0.913)
ALB 1.476 0.233 40.139 <20. 001 4.378(2.850~7.142)
BNP —4.418 0.975 20.518 <<0. 001 0.012(0.002~0. 069)
¢Tnl —0. 827 0. 379 4.742 0.029 0.437(0.191~0. 871)
SCr —1.217 0.228 28. 441 <<0. 001 0.296(0.183~0. 449)
APTT —3.211 0. 603 28. 387 <<0. 001 0.040(0.011~0.116)
PTA —0.312 0. 164 3. 600 0. 057 0.732(0.525~1. 004)
AAEE —0.729 0.175 17. 308 <<0. 001 0. 483(0.337~0.672)
Lac —2.483 0.459 29. 247 <<0. 001 0.083(0.031~0.187)
i —0.381 0.162 5.527 0.019 0. 683(0.492~0. 932)




+ 302 Il IR 2018 2=k %24 %
x6 EEFRBITEEMSEZE logistic B354

FSES EEEEY 5 T 1% Wald P OR (95%CI)

NS —4.393 1.542 8.119 0. 004 0.012(0~0. 130)

1M 47 3.089 1.131 7. 460 0. 006 2.195(3.983~384. 890)

CRP —3.505 1.434 5.972 0.015 0.030(0~0.275)

PCT —1. 869 0. 899 4.318 0.038 0.154(0.018~0.723)

AST —8.537 3.135 7.415 0. 006 0(0~0.025)

SCr —5.237 1.967 7.089 0. 008 0.005(0~0.100)

PTA —3.114 1.117 7.769 0. 005 0.044(0.003~0. 258)

AL —1.910 0. 885 4. 654 0.031 0.148(0.016~0.595)

Lac —8.173 3.138 6.782 0. 009 0(0~0.030)

2.6 TEAEH BT AR R R RS A
M logistic [B 543 # v i & HY 58 35 58 T2 109 il 57
FBJI?-%,I%J ROC M4k, X £ F8bn iy AUC i

T, ERER G OFRME

T FE . CRP.PCT.

AST . SCr.PTA A 540 Lac %48 45 3 Al B0 H
T AR AE T KBS L (EDKE L 3R 48 R KA o M R AT
ST AU B T s, B R K AUC, A B R Bl
BE R TR AR RO, a5 R E T KA 2,

x7 AHFEEETEREZEMN ROC LN
M= HWT{E AUC95%CD) R TR EOR- S E P
Bf 0.628 0.995(0. 990~1. 000) 0. 981 0.972 0.953 <20. 001
DR 0.708 0.755(0. 684~0. 825) 0.524 0.958 0.482 <20. 001
M 4 2 0.714 0.845(0. 786~0. 903) 0.771 0.831 0. 602 <<0.001
CRP 0.634 0.735(0. 656~0. 814) 0.810 0.676 0.486 <20. 001
PCT 0.698 0.756(0. 683~0. 829) 0. 581 0.873 0.454 <20. 001
AST 0.571 0.870(0. 809~0. 932) 0.914 0.761 0.675 <20. 001
SCr 0.622 0.794(0. 725~0. 863) 0.762 0. 803 0.565 <20. 001
PTA 0.575 0.601(0. 514~0. 688) 0.648 0.577 0.225 0.012
AERE 0. 446 0. 682(0.598~0.766) 0.933 0.408 0.341 <<0. 001
Lac 0. 656 0.815(0. 748~0. 882) 0.819 0.718 0.537 <20. 001
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