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1517 m,n=314) S EEE 2 1 (H2G, 2 261~2 400 m,n=78) Fl & E4H (HG,2 808~3 400 mn=35). 4 4
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Multiple organ dysfunction scoring system: comparison and evaluation of correlation and accuracy of the
three scoring systems in predicting the outcome of multiple organ dysfunction syndrome on highland

ZHANG Shi - fan* ., ZHANG De — hai , GAO Wei, LIU Hui ~ ping,» LUO Xiao - hongy DA Ga, WU

JIAN - ying, LIN Shu - xin, LI Nai —bin, CHEN Tian - duo, WU Tian - yi. * Lanzhou General Hospital
of Lanzhou Command s Lanzhou 730050, Gansu, China

[Abstract] Objective To study the characteristics of the diagnostic parameters of acute respiratory
distress syndrome/multiple organ dysfunction syndrome on plateau (H - ARDS/MODS) and compare the
accuracy of the three MODS scoring criteria in predicting the outcome of syndrome. Methods Five hundred
and forty cases fulfilling the criteria of MODS were divided into four groups according to the altitude of their
inhabitation area: control group (on plain, CG, n=113, altitude: <430 m). moderate high altitude group 1
(H1G, n=314, altitude: 1 517 m), moderate high altitude group 2 (H2G, n= 78, altitude: 2 261 m to
2 400 m) and high altitude group (HG, »=35, altitude: 2 808 m to 3 400 m). According to the diagnostic
criteria of Lushan conference and Marshall (1995) commonly used on plain, and Lanzhou criteria drafted by
the authors, three data analyzing models were set up to draw the receiver operating characteristic (ROC)
curves, the Yordon Index and the optimum cutoff points of the parameters were calculated and the accuracy
of the three respective diagnostic criteria was evaluated in predicting the outcome of ARDS/MODS. Multiple
factors affecting the outcome of MODS were analyzed using the method of stepwise forward regress model.
Results Following the increase in altitude,lLanzhou criteria were clearly superior to the other two criteria in
the area of ROC, the sensitivity, the specificity, and also for the optimum cutoff points of MODS.
Multi - variable regression analysis showed that the impacting factor of Lanzhou criteria was the highest
(P<C0.05). Conclusion (D Some parameters of the current diagnostic criteria of ARDS/MODS are not
suitable in moderately high or high altitude areas. It is necessary to set up the diagnostic criteria of
H - ARDS/MODS. @ Some clinical characteristics might change in areas 1500 m altitude or higher. The
pathophysiological mechanism might be attributable to peculiar biologic reactions due to hypoxia stress
reaction, and it is worth further study.

[Key words] acute respiratory distress syndrome; multiple organ dysfunction syndrome; organ
dysfunction score;  plain; high altitude
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EILFH5 2R ENREREVIHELRT EX
. ERNEZRENERBEZGEMODS)YXKEHRE
I REF I/ MOF) , ¥r 5l =& & I MOF JLFRMERE
BRI R . BrR B MODS iF4; RA I RE&
FRRMBERI B EEENXEBLR.AHMR
B3R A E #1889 MODS 143 frdE > Fl A ij B 4R
EEH R X MODS 4 bR7HES , X B8 I 2 -
MEE 3 A ARFENEHRBEE 540 Bl 2 REB LS
{E(ARDS)/MODS &3 & 46 tn 230 48 4, 51
3 AR HERE = Rk XA S F PR A AT ER VR .

1 BHEEHZE

1.1 FEPIEEE 5414 :1996—2003 M 9 FrEERR
(BEFR.PESR.SR4NTAREBRSEN
SIT—RHEERM 4 IR ER)7 193 fifE
HRF (BHE3 093 Hlalh. . . BREFAR M.
R 7713 200 fF R AL R F 1)) PR 586 B FF
‘G MODS ¥4 2 BrinHERI IR 5 . SBR FE i <15 3/
MBTELE T 46 B, B R 1 540 BB HE B = B 5
X F R (<430 m) X BAHCG,2n=113) . FEZ R
(1517 m)1 HMHIG,n=314) P EFFE(2 261~
2400m) 220 (H2G, » = 78) il & J& (2 808 ~
3 400 m, ¥ >3 000 m)B (HG,n=35),

1.2 HAERITEFE - HXMRGIFEESHAER
Foabm g, miE &R % E ARDS/MODS #ik
PE AN B A b5 X T8 W RIH1E5 (ATS - ISS 85 iR)“.
SHAEESEHEERSIFS (APACHEL /1)
BHEWMB AT, HERE U REIEEF S XS
(Glasgow coma scale ,GCS) H I ThERER ..U IE
T REFE RS A 1T 45 Fl X 3 SCHR C3D A Rl A B s .
1.3 NUEER. LR EMIFUREINIE IR eSS
BRSBTS TR B BUIE AR
ER,BHERUIFE,

1.4 51 Marshall 122 SN 7 #E iy 28 2< 55 4 F1 18
.51 MODS W4 frHE B S A BEH U Bt H .
. B M. A9 N RERE . DIERER
B4R 1.2.3 4%, 84K 27 4y, Marshall MODS
FRUELLU B AR AT IR 6 N RZEREE MAAE,
BARERFERE 1 TS AR, a0 HE 28 A o i B 0
L (PARYEIT, i 817 A & 18 3 (PaO,/FiO,) , '&F
AN CO%S MIBEBNEREREYUEN 1.2,
345, B4 R 24 4y ZMARHEMZITRIEA 8 4
AEBS AR E R 6 TRERS , DIREME 0 RWE S R L
FMREBRHREST R 1~4 R . B BRI H24 557,

ST N 3 ASFRAERY AT HdE, B HORE R Ll AR v R Y
JAEEF AL S — BT RENE2EAE
B JFEARHE, B OB (3 X 8=24 41) SH AL B A5
HE B E A .
1.5 SHitEFE . REBRGRUBAR I FEE
(x£s) . FALE () 1AL BE] BE (M (OR) IR R
KT E5A ¢ 8IS . 3 AR HE B4 4 4% Tl
BELRERETMRAZLEZITRERML
(receiver operating characteristic curve, ROC Hj
)%, 11 ROC ML THER AR ACU) M4 T ¥
(Yoden), L3 3 MR #ETEA B 3k = T 7 U
MODS % R # A B te . BURE R B tE. SFES &
REBEEZRRBESTRARMARF C Bk,
Logistic Z# BT k4HFE G R Kt 2B 21E
BEE. iR R REEFNERRETAS
HEAEHE.
2 & B
2.1 FEAEIGIRI A R I LB AR RS
CG.H1G.H2G 1 HG # MODS %53F 2 fll 77 1& 4K
KK 33. 6% 66.4%,27. 4% F 72. 6% ,29. 5% F
70.5%,65. 7% 34. 3% A - H E FIE AN ER
PIEMKIK Ny 44.2 B 41.8.44.8 tL 42.5.42.4 |
39.1 f142.4 }.50.9 %, ET-HMIFIEHASHE
6] ¥ & ¥ H ¥ P> 0. 05; AIS - ISS £ CG.H1G.
H2G 1 HG KK X 24.2.23.7.23.6 f1 16.4 4,
APACHE I RE 54 RHEELENE 1. ML
B BLEA, £ APACHE KB &EHEN T,
MODS 3% 3¢ 4 bl 1 3% /= BE L FH g i E w25 4k,
AIS ~ISS it APACHE % b ¥ 3/ B b H- T PR Y
B,

%1 AE#EEE APACHE I 5B MHEH &
Table 1 Effects of APACHE I in predicting the outcome of

MODS and flatland and different altitude

51 z s n MR HEHH ¢ P
M CG 14.85 10.75 14.00 9.00 75 3.58 0.000 5
HI1G 13.58 6.22 13.00 9.00 228 9.54 0.000 0
H2G 15.24 7.07 14.00 10.00 55 3.10 0.0027
HG 19.67 1.86 19.50 2.00 12 0.42 0.680 0
L CG 21.55 5.84 22.00 7.00 38
HIG 22.33 7.58 22.50 11,00 86
H2G  20.35 5.40 20.00 8.00 23
HG 20,27 5.81 20.00 11.00 23

T PEHANNAFEEESHBELE
2.2 3ATESRHER B 45 5T MODS 45 5 By %
BRME 4 (R 2) R B MF FR5 (CMH - Chi) H
B3 A IES X 4 AN E SRS E MODS &3
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GBS R XA, ZE CG 3 MR MODS
) 8~12 BB 13~16 BB b, FETC FFIE K
W KEMER, =FMHEITEM P EZEL;HE
BEE MR B F, 3 M IRAERIEE MODS 45 B 3L
REYEE BB ETBLK , 47 BI7E HG B3 b, 22 MARvER
% W R B 2 8 T Marshall $RMEFI S ILARME, 3%
Marshall 41 #E & 3 F JE MODS 8 &, H ¥ ¥R 5T
E (D) ZEHTE 13~16 R4 LD HES R
X#MH2G , Marshall #) 3£ Br % 5E 32 F 77 18 1 %
Eh24 69.23% F1 30. 77%, 5 Ll #R #E K 33.33% F
66. 67 % » 22 M ERUE R 60. 87 % 1 39. 13% , FE A 22 M)

FRUETE 13~16 BB LD KEFE. UEKRHF L
FZE HG RX AL E S S E, et 3 MRERSE
& P {EW B EFERE R MR EGAR, 3 R
BB P {EIKIR A 6. 14 H10. 046 0,14. 94 F1I
0.001 9,15. 35 §10. 000 5,

2.3 3MRMEMBSETIN R ES R ROC Rk
(GE 3): 318 3 MR MR MODS & 41 4 5l 4 il
ROC £, i+ 8 AUC.BURENIFRE. EFERS
BF (CG), J5 L1, Marshall 122 MARAER ACU KK
% 0.754.,0. 781 1 0. 808; HE{/RE R E KK N
0. 790 1 0. 627,0. 763 F1 0. 693,0. 816 F1 0. 667, Jj5

x2 3INRSIEELSFEI MODS G5B 1 KB 4R
Table 2 Comparison of correlation and accuracy of three scoring systems in predicting the outcome
of MODS at flatland and different altitude

Marshall #7 % T R =M iR
4R
) FiE #it&k PH e il itk PH T il gtk PH
(%) (%] il (%)) (%)) (H (%)) (%))
CG  8~12 16( 20.25) 63(79.75) 20.88 0.0000 8( 14.55) 47(85.45) 20.77 0.0001 11( 16.18) 57(83.82) 23.79  0.000 0
13~16  16( 64.00)  9(36.00) 16 47.06)  18(52. 94) 18( 56.25) 14(43.75)
17~20  6( 66.67)  3(33.33) 11( 52.38)  10(47. 62) 9( 69.23)  4(30.77)
21~24 oC 0 ) o0C0 ) 3(100.00)  0CO0 ) o 0 > o0 )
HIG 8~12 53( 19.85) 214(80.15) 50.92 0.000 0 31( 15.66) 167(84.34) 54.07 0.0000 28( 12.17) 202(87.83) 100.63 0.0000
13~16  27( 69.23) 12(30.77) 34( 38.20)  55(61.80) 44( 66.67) 22(33.33)
17~20  6( 75.00)  2(25.00) 18( 75.00)  6(25.00) 14C 77.78)  4(22.22)
21~24  0oC 0 > 00 3(100.00)  0C 0 ) 0C 0 ) o0
H2G 8~12 13( 20.31) 51(79.69) 14.67 0.0007 11C 21.15) 41(78.85)  7.91 0.0192  7( 13.73) 44(86.27) 17.57 0.0002
13~16  9( 69.23)  4(30.77) 5( 33.33)  10(66.67) 14( 60.87)  9(39.13)
17~20  1(100.00) 0C 0 ) 7¢ 63.64)  4(36.36) 2( 50.00)  2(50.00)
21~24  0C 0 > o0 ) oC 0 ) oCo0 D 0C 0 ) o(o0 )
HG  8~12 14(53.85) 12(46.15)  6.14 0.0460 7( 36.84) 12(63.16) 14.94 0.0019  5( 31.25) 11(68.75) 15.35 0.0005
13~16  8(100.00> 0( 0 ) 10€100.00)  0( 0 ) 8( 88.89)  1(11.11)
17~20  1(100.00) 0( 0 ) 5(100.000  0(C 0 ) 10€100.00)  0C 0 )
21~24  0C 0 ) o0 ) 1€100.00)  0C 0 ) 0 0 ) 0(0 )
3 INESSHEFEALS S AR REFIRE E MODS 45 £ HEM ROC 417
Table 3 Analysis of ROC value in predicting the outcome of MODS at flatland and
different altitude with three scoring systems
Wi EE R HD PrAE ACU Yoden B RE WRE HERE
CG(<430 m) 113 JA Ll bR HE 0. 75458 0. 416 13 0.790 0.6274
Marshall fr# 0. 781 0. 457 11 0.763 0.693
2 M BRHE 0. 808 0. 483 12 0. 816 0. 667
H1G(1 517 m) 314 I L bR 0.776828 0.412 14 0. 605 0. 706
Marshall bR H4E 0. 815% 0. 485 10 0.779 0. 807
22 M bRAE 0. 852 0.593 12 0.791 0. 803
H2G (2 261~2 400 m) 78 A bR AE 0. 7394 0. 444 11 0. 826 0.618
Marshall FRHE 0.775 0. 448 11 0.739 0.709
2= AR HE 0.779 0.535 11 0. 826 0. 709
HG(2 808~3 400 m) 35 I bR HE 0.933 0.743 12 0. 826 0.917
Marshall fRHE 0.879 0.576 9 0. 826 0.750
22 MR HE 0. 891 0.739 14 0.739 1. 000

.52 MR .Z=2 006~2.121,5P=0. 034~0. 045;Z=3. 449,28P=0. 000; 55 || bpHEHEE . Z=2. 070, XP=0. 038
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AT HE 5 22 MARHEAR L, Z B4 2. 006~2. 121, P {H
A 0.034~0.045, LMK LA E HIG . ZHEHNH
3.449,P=0. 000, 3 MRHEM ST RIS MR E
W 5 (optimal cut - off point, F{E) ZERINE %
(B 53 3CHGED .

2.4 3 MRAEM R RME AL E EM LT
EBHHSH (R O RH 3 MRS TR EHAAE
A B i 1T Logistic BRI & F1 LB L (ORI H 43 7 »
AF B e K F M RT 2 4 2 . S R K 78 3 DMRUHEM
LR, USSR REFAREHCIMEE
HAPIBREESANIABREEHHEER .
RIS EPEZMERES ., P ERI, 3 ME
HHFE R RE HIG.H2G K ERBIHZRH R
H,OR {HH¥<<1. HG 3 MrdER EIIT R BN IEH,
OR{E>1., ##/R7E H1G f1 H2G B E E 3 MRHEM
TR X, X ST RERAME, ABEESAIEE R
PHEYEA

3 3 ®

3.1 BEE#EKE MODS MG EIFERE S EEM KX
B 22 5 - = DR B 3 h M A AR S 50 AITIG PR R 22 — Bk
B, B AREERBEAS, EREFEH N
NEAENME, B RHARF IR FSIFERE
A7, ax A Ak £ o 7 B Y S IR b X MODS I R
R R E . A RES B E
POREEERRERESY. SIREM KM HAPE
5% ARDS(H - ARDS)A BIRE . ks R R M
(AHAR) 5 & 5 R 5E K M. 4% & {if (SIRS) R FR #
W92, AL IR B 22 59 MODS 78 & JFE #h [X 3 hn
TEEZMAHBERE X,

3.1.1 BRATAANE BB TRA RS SRS
ELBMT 2K FAERE T IEAERE L, A2
FIRERSHIEM SR BREINRME R HAPE Ml
AHARE . FL¥EEAM ARDS.SIRS B X F#M &
IR —MRU, A TE. TAEFEMHR >1 500 m #iIX @Y
EEABBRZEAIAERBERWRNE W, (B1E
EAEE L ERRAET B 6 A B, ki sh
Pk B 785 % Bifi 3 Bk iy TS BlL AR 1 | R A A R B8 An e
VL B2 3l B = T U 4R35 R B o BE HAPE %99, [y
Mk AR A BEX NS E SRR M SR, 2%
FTo e . N2 BB B AR TV R X R 20% /15 8y
kA8, 55 1 IX SIRS.ARDS.MODS & ¥ ke
EELZ#EFIES 000 mPh FTHE, EMERFRER
BT &MBIAMITEE ZN EIREAEExE—2
H;m HAPE B X M & EEHEE K3 000 mPL

MER.SFEFRAXY, EXMEREELELREN
ARDS #it MODS ¥ £ W, F HAPE fl(ZD) &R 2t
fRi7K i (HACE) i — 22 %407 . BT X 5 B4~ A
FEX EMERTTEEY T2 ERS 8 MRER
B AL BT 6 ¥ B R R SR
#* 4 MODS 3 NFF R 548 Logistic
WEHI-S %0 OR {EiF(4
Table 4 Evaluation of multi — variable logistic regression
analysis and OR value in predicting outcome of MODS by

three scoring systems at flatland and different altitude

TR LE4AW 173, 3
%5 SRE  EHEY WldEHF  OR 95%CI P

X1 X, H8~12 -3.030  0.002 5553  3.240~ 0.493  0.9653
X: XpH8~12 -2.485  0.001 9.571  4.590~19.955  0.9715
Xs X, tepith 0.309  1.069  5.102  2.300~11.316  0.3013
Xo XeHEFR 0902 6.718 9.237  3.560~23.965  0.0095
Xs Xs Helth 0.301  1.053  5.062  2.210~11.552  0.304 8
Xs Xs KRR 0.501  14.071 2.723 1613~ 4.595  0.0002
X X HEE -0.697 11,087 0.516  0.250~ L.O31  0.0009
Xs XeW¥RE  -0.583 3.63¢ 0.579  0.238~ 1.400  0.0568
Xo Xo YR 1.316 14,183 3.863 1.391~10.728  0.0002

g EHAK Marshall 78

%B  BRA  EHEY WadkF  OR 95%ClI P

X1 XiH8~12  0.685 6.801  8.288  4.500~15.262  0.009 1
X: X, H8~12 0.745  3.522  8.081  2.703~28.660  0.0605
X; Xy Hplts 0. 381 1750 5.374  2.460~11.739  0.1850
Xo XoBEFR 0430 1.621  5.6%2  2.214~14.643  0.2030
Xs Xs BAlth 0.342 1.493 5.169  2.315~11.542  0.2217
Xs Xe BAH 0,554 17.314 3028 L.797~ 5.102  0.0000
X, X;B¥E -0.699  11.725  0.424  0.213~ 0.843  0.000 6
Xs XsWFER  -0.570 3.235 0.483  0.191~ L21%  0.0721
Xo Xo R 1110 11141 2.588  0.974~ 6.878  0.0008

TR OEE4AH =T, 153
%5 SRA  EHEY WldEF  OR 95%CI P

X; X;H8~12 0662  11.201  10.584  6.188~18.311  0.0008
X; X, H8~12  1.035 14171 15.360  6.562~35.055  0.0002
Xs X: Wt 0.229 0.528 3933 1714~ 0.023  0.4675
Xo XJHBEFR  0.005 7.139  8.123  3.079~21.431  0.0075
Xs Xs tAlt 0.127 0.170  3.550 1517~ 8.305  0.6803
Xe Xs HRH 0.336 5. 439 1.957 1113~ 3.440  0.0197
X Xo VPR -0.457 4.394 0.518  0.255~ 1.053  0.0361
Xs XsHFEE  -0.015 7.069  0.328  0.123~ 0.873  0.0078
Xo Xo KV 1.172 9.743 2.664  0.906~ 7.714  0.0018

X, 3 MODS £.4) 13~16 433X, 23 MODS $4 17~20 43
Xy RIFRIEEE R ER X, RIRERRE R BEFAR X,
HEERRHEE ARG X AT RO IS,
X7 3 HI1G; Xs B H2G; X, 7 HG

AHRERE R, EFIRMBEH 3 MrAEFES
PR 4 MRS B(FFOTME BB FRE
(CMH - Chi) G i+ 5 R K AR AL A, {E Bl & IR b6 B
ERABIMREEBRTBRESERNERHBRIF. 4
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MIREE EFF)2 261 ~2 400 m (H2G) f1 HG R,
A FE 13~16 B4 Bt £ Marshall i 4R HEE B
EBE, WA HREDNE 11. 1% ~50. 0% & &
1%, LD UG S sE 4 A E XN R4 B B R W A
22 JH AR HEH T BB R B ML 7E BOK P BT 2. RS
FLETH RO ML, g 11. 1% ~50. 0% By B k18
B2l b Bl . 3517 3 MARHEIES TN
WS EERT.SREFREM ROC fi£4
Mr. SR EW P ZMNIRER VIERE. EERHY
. 4 HIE HG B, 3 MndE ROC f X #REET . KA
N X PR IR T TR I - RS,
R RE IR . XHERA 3 MRS
A FET-H A E) MOF KV BER .3 MrERT
EFPE R, Bl =% ROC EH5
T AEEE T o MAL S IR HE S 22 M Marshall $R%E
MR LT 24088, A HESEEKX, X ROC
HATEMEGEAT ., ATHERBEAFGEFOM
ERBABEFORESR GG RS RT
R R BT EMERROESRBEESR R
RIREFGIT ik Z X BH#IT T & Logistic [
Hatr SEREH, EXELEEP,3 MARIRHER
RO ARRIER L RIG T ik E RO
BIEEZYME 1 AR ERSERHHEXHEEZME
Ro2HPMUZ M ER A RE, HASHERA
3SAARAER B E REE MR H1G H2G B Bk
fE,OR H<1,95% CI 0.123~1.409,X,.X: 84
TERENTRENMENE, ATRLUAKRA 3 MrERE
XEMNESREEERZESERZER KX MODS #y
Rl AR RE XA, HE 3 M dEES B
ERERFHRIIER, AR SEH2E MG
TR . VIEELE MR HES BUE T E A I Rk
HIXEER,

3.1.2 Xt 3 MARHERPES - S 1ILA Marshall MODS
T REMAELE 20 g 90 FERBEEHHE AP
ZREZERXFPRAVRI, F LR HEN R KR
HERMAHSEEREREESG . SN . BBELEN
O RG/SE . WIS EE EEH =R
XAHtn . BaiEtr 528 A5 5 E X FER,
TURRE T K, Kl K R RF4E , T BERT By S fF =
B R X R — D EH BEANF . MarshallBR#EIE S R
g N A G R Y F 3 2 A K1 5 — 14 B
HE, FEFF ARS8 T BRAEYER, T R
. BE T4 R HF&GTE, &kl 408
K . Swan - Ganz 39 MM £ K 2 5% 340 4 &2

R, EHET 2R, RIMNTEHORRE
(PBT) %t ROC {8 4 i Ml 55 Marshall’s 3§ #7 & &
PAR Z5 8-+ 4:0 OFF 5 53U 48) 2N HERE R TE
R R LREREM A ST RERKEREL
L. FEFRUE - BESAAERBE RN 2GR
KM BFNEERBSHERE 5SS R RKRERN R YK
EHBREAXSHA B USRI M. EHE
PRAFEE SRR, B R T, R PRy 35 1k
AT AEHE . BRI EAE TR A B SR MODS &
HEHRGEFRIE, A THE—HHER®,H
ZERFMHR L, HG HEEXBER D, BF AW
KEFRYE, HITELZHEREIE.

3.2 EEMEK MODS RN §HRBAe R L.
EUBENESHRESRBEEIENLS B AR
ThEEZE AL T, O B Y B v /N 3K it 5 B 4
% AN 4 M (PVEC) $ t , 38 3 Y4 1 b, il 309 2%
R, B /A7 RS FEEL, IR FRBE . I 57 B,
1 Rt RE B RE L RO K S AL A AF S MG IR AT
1 o 33Xt A5 A i 7K R . R 7K Bk . 87 S8k B A o
RBE LR BB PR . B B RO R A A B A, LA
RAEERFa—RERER. 3HF SRS
9 %) HACE/HAPE & 3 MODS @y B & ¥ & 4+ &
24~68 b, K 6 HIFLs. HIREEFMARE 3 200~
5232 mis ML X B 284 520 %) & T 0 830 % T &8,
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