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(WE )] Bo @7 2MEA 2% 502 Ml B SE TT 975> (APACHE 11 ) F13% [= M Bl Hp 25
e Rl 48 PF 43 ( CURB-65 ) X & i2 8 4E il R 5 0 2UE IR B 38 £8 5 iE (acute respiratory distress
syndrome , ARDS ) BT TR R PN T AR . Ak alad BIEEHT, I8 2017 48 1
H & 2021 4F 12 A7 E ERFRS MR 202 FAE I E ORI FAE % 45 91 ARDS 235 H G IR R 7%
AE, HS AN Logistic [MEARAL, FEULIERE 1, S = A AR (#5181 APACHE 1T #F4, #5
#1 2 CURB-65 P43, #5#4 3 APACHE 1 ¥E431K & CURB-65 ¥4 ) il #4550 I 10 4758 LHHIE
TR R 2, 43R5 C it . Kendall's tau-a BAHE 2250, R, A HURAMEL ( Brier 7H43 ).
BHEML . S EBT T IAEE (NRL), LA HIRIEGEE40 (ID1) KPRk (DCA) 5507 R ITHr
TNBAI AR RE . SR ARFITHRAYA 108 FlEFE, HAPBEE 81 Fl, Zotk27 Fl, F# (57.92
+ 16.56) %, f7i% 48 ], 3ET- 60 B, FET-4Ih41# . APACHE I 174> & CURB-65 P-4k T
FIRYL, ZRAGHFE L (P<0.05), A Logistic [HIIFEER R, R 1 BEAT U OR ff
1.12(95%CI : 1.06~1.20), 5% 2 BEATHUMET OR {1} 2.21(95%CI : 1.43~3.40), BIR 3 FilEt OR
E53 510 1.10(95%CT = 1.03~1.18) il 1.95(95%CI : 1.24~3.07), EXE 50 ¥ 10 I3 LIS F R,
FERL 1 AR 2 RIS 3 (S MERE R BN ¢ 0.68 £0.14, 0.66+0.11, 0.72+0.13, 5 3 ¥ C
Siita . Kendall's tau-a RAIC R B, R, A7 BLJRZMEL (Brier PF43 ) fE T 1 AR 2 1, R[]
RS RER S P RTF 0.05, $ERBBlEG Rif. FEHIFE 500 AR HERT RS R on, A
2 AGHERE A AR 1 RIARRD 3, ARRD 3 AR 1 B TRINAE 1A Bk, IDTRES T 0.08, ZRAL
TR (P<0.01), 51080 2 A H, AL 3 730 XHs B 0 2 BE A iTest: , 255 10 B
APrkm, HESYEAGERE X (P<0.01), AFBREPFR L SR, BRI 3 76 B,
25%~55% ZEATI, VRSB CAARIAY 1 MOREAY 2 w5, I A ARE R T X [R) AL 1, A 2 KA
3HPIREFHFAI Y, 4518 TCiLE APACHE TiF4riA & CURB-65 314X S22 HAEN 4 5 JF ARDS
BEBEHHEA —ETIEE S, ZHRETNAER R, CURB-65 TFAS4UE /Y, M2 HAE
fifi% 4 Jf ARDS H# FilJ5 Wil 3525 5 APACHE 11 3F/MAH L IEAAR Y, Al AEEEIE F T 2098 X e il
KA ARDS BETWUEHIPEN .
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[ Abstract ] Objective To establish a predictive model of acute physiological and chronic health
status score (APACHE I ) and the British Thoracic Society modified pneumonia score (CURB-65)
score on the prognosis of patients with emergency severe pneumonia complicated with acute respiratory
distress syndrome (ARDS) and to evaluate the predictive effect. Methods The relevant clinical data
of patients with severe pneumonia combined with ARDS admitted to the Emergency Intensive Care
Unit (EICU) of General Hospital of Ningxia Medical University from January 2017 to December 2021
were retrospectively collected, and different logistic regression models were established. On this basis,
three prediction models (model 1: APACHE 1l score, model 2: CURB-65 score, Model 3: APACHE [l
score combined with CURB-65 score) were established and the accuracy of the prediction model was
evaluated by repeating 50 times of 10-fold cross-validations. The efficacy of the prediction model was
evaluated by C statistics, Kendall's tau-a rank correlation coefficient, R2, Brier score, calibration curve,
net reclassification index (NRI), composite discriminant improvement index (IDI) and decision curve
(DCA). Results The study eventually included 108 patients, including 81 males and 27 females, with
mean age (57.92 + 16.56) years. Forty-eight patients survived and 60 patients died. The age of the death
group was older, and APACHE I score and CURB-65 score of the death group were all greater than
those in the survival group, and the differences were statistically significant (P<0.05). Different logistic
regression models showed that the OR value of model 1 was 1.12 (95% CI: 1.06 -1.20), that of model 2
was 2.21 (95% CI: 1.43 - 3.40), and that of model 3 was 1.10 (95% CI: 1.03 - 1.18) and 1.95 (95% CI:
1.24 - 3.07). The average accuracy of model 1, model 2, and model 3 were 0.68+0.14, 0.66+0.11, and
0.72+0.13, respectively. The C statistic, Kendall's Tau-a rank correlation coefficient, R* and Bril score of
model 3 were better than those of model 1 and model 2, and the different models fit well (P<0.05). The
calibration curve results of 500 resampling showed that the calibration degree of model 2 was better than
that of model 1 and model 3, and the predictive ability of model 3 was improved compared with model 1,
and the IDI was increased by 0.08 (P<0.01). Compared with model 2, the reclassification ability of cases
and the comprehensive discrimination ability of model 3 were improved (P<0.01). The decision curves of
different models showed that the net benefit of model 3 was higher than that of single model 1 and model 2
when the prediction probability was about 25% to 55%, while the benefits of model 1, model 2 and model
Both APACHE I score and

CURB-65 score have certain predictive power for prognosis of patients with emergency severe pneumonia

3 in other probability prediction intervals were basically equal. Conclusions

and ARDS, and their combination has the best prediction effect. CURB-65 score has fewer parameters, and
its prognostic benefit in emergency patients with severe pneumonia complicated with ARDS is basically
equivalent to APACHE Il score, which may be more suitable for the prognosis evaluation of emergency
patients with severe pneumonia complicated with ARDS.
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respiratory distress syndrome, ARDS ) L&/,
ful 5 $1 ARDS S8 PR FE 3 — BRI K b e
(AR o ARDS 245 R R B0 b Rz 4t 1
JIF = 248 0 A5 PN B 2 B A P O, S ] B A
JAELER AR, — AR IR K M, PR L DL LA
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KA 35%~45%" . AR I ARDS 438 AT Ly Sy
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(1) 2 95 % g Bl — W 9% 38 R e A 5C 1 ARDS
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KA HRA 27%~37% . FEAE Ml % A IF ARDS B3
PR MRS R Z A B HEEE R, st
B, WRITMERE R, SR m PRERE I DLPE 2 — o

PEGETTHEE X ARDS 8% 2012 55E il 42 1) Bl s
PERIESr T HA A, FIME SCM—Se 318 B4R
A FEET ARDS e FE )43 g, H B
KA M A RN EE (SPO, ) B E PPAL o ™ o
B, AH IR N P8 AT AR G 0 T . ST R
APACHE 1T 143 XoJ e 2 i PR 5 1 95 ST 2R A7 R 4719
T 7, CURB-65 PEAF 25T X 41 X ARAG P At ¢
WM RGEZ—, 7 CPEBAA XA
RIZWIRIETFHERE ) i ™, fE228y7hagth
SR BT R R (A AR, XA R R R
i — LB iR AL B AR A 2 A TR
{HEXT 202 HAEM R A IF ARDS HREi5TE 5% —1F
Ay T H., HEAFs8 F W 17 miR-122 §% 4 APACHE
11 PF5%F ARDS & HilfG A LM ® A X &
i Jii 98 7™ F R Bt — BB P40 8 CLCGH 1T
S (FE 5 HNE : Cr = 259.5 wmol/L, WBC =
17.35 x 10’ /L, CRP = 189.4 pg/mL ,GCS < 9 /3
FITHCO, < 17.65 mmol/L ) ", 43E43rKF 3 4
FRE T A9 FE38 5 o AT U030 3 T A 7R () e v
P APACHHE 11 #1-43F1 CURB-65 1143 X 8 4iE fifi
R4t ARDS B H TS AN (A, %5008
TALHIENM A I ARDS BE WS IEAL R 5.
1 #BRERE®
1.1 —M&ER

KN AR ST ik, W 2017 48 1 H &
2021 4F 12 AR a2 B = E bRy T8y 108 4]
LI ABEEREN R 5 I ARDS SBEIGRIRTORL,
111 GIARRHE (1) 4E= 18 % 5 (2) HAEMT
RIIZWIAEG [ B Ph 23 209203 25 7E 2016 4l
FE M2 WIBRIE ; ARDS IIZWifF & “HadkoE L7 5(3)
RIZABLEE .
112 HEBRprdfE (1) BURICRAEEES 5 (2)
EBERTE] <24 h B 5 (3) fATERBEEEE . iR
WS A BIRAAME . EIREE ;5 (4) B
1 RN e 2
1.1.3 &Wikse  SAEMTR 2 Wibs e " . 25
A1 I E AR = 3 TR B AR T2

FERRE . QEREZIFHMGEE BT 5 @
e RERE IR TR S I3 R AT B i A TR E 25 iR T . IR

FLhRAE « OIFIATRIE P = 30 IR /min ; @A A 18
< 250 mmHg ; @E MG (5% ) & FES ;
@zt piRE s @IMKREE = 7.14 mmol/L ; ©
Wi 1 <90 mmHg, ZELRMAAAE 7. ARDS 2
Widm i U2 QDM NI AR 495 83 A 1 i o 0
W R G e R BT Bs Wb, it Al 7E 1 S LA
W QN BEFH i B L Bl R i/ il A i i R
S5 SE LR B MUZ 52 3 OANREFH O 15508
SR AR far o B 5 R R @SRRI B
J . PEEP/CPAP = 5 cmH,0 Hf, 200 mmHg<PaO,/
FiO, < 300 mmHg, "' J& : PEEP = 5 ¢cmH,0
i, 100 mmHg<PaO,/FiO, < 200 mmHg, & ¥ .
PEEP = 5 cmH,O I, PaO,/FiO, < 100 mmHg.
1.2 eEz

ARIFFEFF G B2 A E0R, Hlad T B R
R BB oAy (/034 « KYLL-2-
22-0548 ),
1.3 HRERZE

WHE20174E1 H 1 H 2021 412 1 31 HA
B ABEWAE 202 FE IS4 B2 o ST R 5T
ARDS fBH R BIAHICTHORE « A04E A BE i A A iAAiE
(HR.RR. BP. SPO,. T), —fMIEHL (AFEIE . PEH]).
RIREIABERIT] (h). &G SEREE (Rl
ERGPN . BT RGN . B . B E
PIR  BETIREANE] ) GeitA It IEab B %L
(). L= Rd (F4feg, PR g o5
FOfE . /MR8, Ao ir . g FLR . IRE AL
LB . AR A ). IRARRE R (IR ), d’A
BeJ5 %5 1 > 24 /NsF APACHE 11 #4351 CURB-65
o, HEBEREL, 28 d TJE1HM.
1.4 SHirFFHE

FHRIET (Ver42.0) #1750, 3k
TEZA AT AT HECEORER 2 % (3 i 3K ml e )
[MUIOR)] oo, 4l HLECRAES B L . THEw
BT (%) o, 4L ER 7 K gk
fisher B VIMER L. BT S0k G IR &5, AROF5E
FEZIFH APACHE I 143 F1 CURB-65 W43 % 2012
FRET R A I ARDS 2 5 A4 sk i, e
BRI ek Bt rp, AR LR BTG MR A &, 43
5L APACHE 1l ¥4 . CURB-65 PE4r LA M —# Bk
BN AR, #7 Logistic WA, @it #EE 50
YR 10 3728 S UEPE- A [] S AL Y X6 202 H A
Jiti 9 £ - ARDS fE 5 il 5 0 i e 1k . a3t
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FONFBIAIE) C ittt . Kendall's tau-a #&AHIE R
B, R A R0 (Brier P43 ) BEA A5 75 13 0
(PN BE 77 , 308 LA TR h 2 PN A 7R P ey o Afe 1
I A AR B (NRI ) FIZEE ) ) o3t 45 %0
(IDI) P AS BRGSO FRE N R & 9 ARDS f&
WU WO A RO s 2 (DCA) 1M
AR RS

2 #R

EARBRILE
AL 108 FFENHRER S,
rh B M 81 1], Lot 27 4], AFH4 (57.92 = 16.56) %7,
e AAETE 48 6], SET- 60 ], JWALK 55.56%, 1F
BT P AER . APACHE 11 143 K CURB-65 $F43
BIRTAEEL, 25 A 508 X (P<0.05), F:4#%
KIRENBERT] | GO ZEL, 25800
GrFE . W 1.
22 1HEBIRYEST

i APACHE II ¥ il CURB-65 Wi B4
AL S IR AR 5, B LA APACHE 1T 9F43
AL 1, Hph CURB-65 W40 AL 2. APCHE I
PEAr B CURB-65 PE43 WA AL 3, = Fh il 5 il
B ARG, AT AR AR 5 857 Logistic [l
AR ZE IR . AR 1 AT FNES, APACHE
V5 B 3G 1 43, 35E il 8 & JF ARDS 8%
(4 B8 T fi 6 34 1,12 A% 5 AR 2 9 47 0 A
CURB-65 W4r &3 fin 1 43, EAE % 5 Jf ARDS
BEFCTAER I 2.21 1% 5 BEAY 3 FEAT TR,
APACHE I il CURB-65 PF4r4:38 00 1 43, HAENT
KA I ARDS BEFET GRS B3 1.1 1 1.95
fire W20

2.1

*2 AFEVEIR R S AL 2 & I ARDS S8 3 Tilf5 il

AR 4 e N7

Table 2 Establishment of prognostic prediction models for
patients with severe pneumonia complicated with

ARDS with different scores

R Estimate Std. Error  OR(95%CI) P14
R 1

AR -2.48 0.76  0.08(0.02,0.37) <0.01
APACHE 1T ¥4y 0.12 0.03  1.12(1.06,1.20) <0.01
LAY 2

R -1.44 0.50  0.24(0.09,0.63) <0.01
CURB-65 1143 0.79 022 2.21(1.43,3.40) <0.01
R 3

R -3.42 0.87  0.03(0.01,0.18) <0.01
APACHE I iT-43 0.10 0.03  1.10(1.03,1.18) <0.01
CURB-65 {4 0.67 023  1.95(1.243.07) <0.01

W AR N AL & APACHE T T 43 9 Logistic [ I 45 %1
B 2 Sy 0 4 & CURB-65 P43 B Logistic [0 |9 A5 7 ; #7133
APACHE T #4384 CURB-65 17434 logistic 1] )45
2.3 BRI NIGIE

HA 50 X 10 P8 IR UEG R o, BA 1 1)
WERG B et R 1, Befiih 0.23, (0.68 +0.14) ;5 f5i
2 MR B s o 1, AR 0.36, (0.66+0.11) ;
RETY 3 (IR B AA 0.27, fmi 1, (0.72 +0.13),
LI 1,

2.4 1REERE

241 BAIR XS KAER i C gt .
Kendall's tau-a FEAHEZR 5. R, Aii HLIR5%% ( Brier
Vo) PHARRRAORCIERE , AR 3 BYPL TS 1 AN
R 2, (H=3 DA RAR, BAL 1, A2 8
JERAL 3, HAUA LR EEI R T 0.05, fim=
FREBSRAA RAFILER 3. Wi SCga g R iR, B
3 MYBUREE | MERRE M TR (CSite) &
FHAM 2 PRI, W 4. B 2, FHIER 500 K
KHEME LS R B, B3 Hh Aol sl 202
e 245 JF ARDS SBF BIFET- S, B 1 IR,

F1 2HEIEMR G I ARDS BH —RGOR
Table 1 Comparison of general clinical data between the survival and death groups

- 2 Faan Kl YA Estimated )
W PRSTRY (n=48) (n=60) Difference(95%CI) uy 18 P
ARy (%, xxs) 53.00(23.00) 65.00(20.75) -7.00(-14.00, -1.00) 1070.50 0.02
P (n, %) 0.05 0.82

% 37(77.08 ) 44(73.33)

e 11(22.92) 16(26.67)
RIREABEHR] [h, MUIOR)] 5.00(3.50) 7.00(6.00) -2.00(-3.00, 0.00) 1154.00 0.08
APACHE 1 43 [M(IOR)] 18.00(8.25) 26.00(7.50) -6.00(-8.00, -3.00) 817.50 <0.01
CURB-65 #¥/3 [M(IQR)] 2.00(1.00) 2.00(1.00) -1.00(-1.00, -0.00) 868.00 <0.01
BRI (n, %) 0.32

1 16(33.33) 19(31.68)

2 Ff 26(54.17) 25(41.68)

3 Fh 4(8.33) 9(15.00)

4 Ff 2(4.17) 7(11.67)
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Fig 1 The accuracy of cross -verification of different models

R 2 XF FEAE il 6 A I ARDS JE A8 T XU 1Y 7
TSR FARR 1 AR 3, ULIE] 3,

242 FAME S HEA 1AL, B 2 X5
T 191 B A7 996 ) LA 402 i) LGRS A BT REAIG, (H
JGie & NRI M IDI, A 1 FIRE RS 2 225 5% o4t
TR X R 3 AR 1 AT AE 1A BTk,
IDI 2 1 0.08, 257 A %it5 & X (P<0.01),
fHNRI Z#F 2R g2 L (P>0.01 ), S5
2 FHL, TR 3 XA 9 ) A EEL B R RE ) A BTk
2, GRHRReA TR, HERYEASITE
B (P<0.01), W35,

243 BRI AFEBIER DCA B,
APACHE [ 3F43 4 CRUB-65 P43 75 Tl A 4% Ky
25%~55% ZEAii, ¥ iRER B APACHE 1143 Je

®3 HAIRRY
Table 3 The performance of different model

SRR Modell Model2 Model3
C Geitit 0.716 0.699 0.768
Kendall's tau-a kA% 5L 0.215 0.198 0.268
R’ 0.182  0.182  0.281
i BRI 0212 0214  0.191
UG TERR 0.599 1 0.144

<1043 -
1.00 1 fr
i
0.75 ’
,
'
/
=
B oso v
=2
& 7
s
i group
I
o —_
0] APACHE I
i ~~ CURB-85
l!' -== APACHE Il + CURB-65
s
0.00
0.00 025 050 0.75 1.00
Y=y
1- Fp5

2 AR ROC I
Fig2 ROC curve of different models

0.00 : : . 0.00 + : . :
000 025 050 075 100 000 025 050 075 1.00

T T R

variable
— Apparent

— Bias-corrected

0.00 T T T
000 025 0560 075 100

TR

[l A R 1 R LR ;5 B B A 2 pyAciEf Lk ; K C ol
TR 3 (RCEIZE 5 Apparent AR IE RS HERTZE , Bias-corrected
SHEAHAE 500 YRJE IR HERT Lk

B 3 R[RI  vfE h

Fig 3 Calibration curve of different models

CRUB-65 PFAr 1A =, 1 8 H A ARE 5 T30 [X. ] 45
AU R 2 AR 3 Makas RAARH Y, WK 4,

3 it

ARDS Ji AL R B2 iy, I EAE il 58 ) S0 S 2
ARDS iy 2 ] . 22 HAE MR G JF ARDS
BTN K G, WA ONE . FRE . THRE
FZRGEPE, PR P POE PG AT 2

x4 ORFBEERT FRERT R A ARDS £ TS s R

Table 4 Predictive effect of different models on prognosis of patients with severe pneumonia complicated with ARDS

SR HURE TR TR % HENIEEA P1{H
B 1 ( APACHE 11374y ) 76.67%  64.58%  71.30% 71.61%(61.69%, 81.54%) <0.01
B 2 ( CURB-65 143 ) 75.00%  58.33%  65.74% 69.86%(60.42%, 79.30%) <0.01
171 3 (APACHE 114} + CURB-65 i¥4)) 91.67%  62.50%  77.78% 76.84%(67.44%, 86.24%) <0.01
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Table 5 Reclassification indicators of different models

P FA 1 vs. A 2 R 1 vs. FEARY 3 PR 2 vs. IR 3

- {1 (95%CI) Pt 1t (95%CI) P 1t (95%CI) P
NRI+ -0.07(-0.29, 0.16) 0.57 0.10(-0.05, 0.24) 0.18 0.16(-0.01, 0.34) 0.07
NRI- -0.10(-0.48, 0.28) 0.61 0.23(-0.14, 0.61) 0.22 0.57(0.20, 0.93) <0.01
IDI -0.003(-0.09, 0.08) 0.95 0.08(0.03, 0.13) <0.01 0.09(0.04, 0.14) <0.01

IE : NRI+ CHAET A BB M 2850, NRI- WAAG AL EE 04840 IDI Zea P e 4.

— Treat All

— Treat None

— APACHE Il

— CURB-65

—— APACHE Il + CURB-65

0.0 WNN

0% 25%  50%  75%  100%
Ef S
4 KRB DCA Hhsk
Fig4 DCA curves of different models

4 9F ARDS BEMRIGE T EHBEE, A TEERN
(ITH, RJEEESYT SRS B

A N FEE BB SR TS A ST B S R R 22—,
APACHE 11 P¥-43 0 J2& 5 E £ X R4 1 il 48 119 2k 57
fER R E ", MANFI SR SR, JET- 4 HAE
fifi % 4 I ARDS (¥ S JEfE4F ik . APACHE 1T
W4rid J& CUBR-65 W45 ¥ FAAIGAL, R
&K . APACHE T #¥-43F1 CURB-65 P-4/ {H it
AT RS o A R TIPS £ 412 5l
5, OEEREN 2SS4 S, RSt
AR, VAR N ER GBS B
1

HEIX SIS EEN & 5 ARDS B FET- 1l
PO RERD, HY T ARDS K HAEMiR 75
TR Z . F ISR H At DX ARAT P 4 & E
ARDS 1224~ e AU PRI 28 DA T 2 7 N T8 o 45 T
DAL A X RAFPER 2 % 2 ARDS A5 Bd- 1 Tl
e ) AT IRIE SR AR . SOFA PF4r . ik 4
J /R A LR, 1A A I K HE 20 (EVLWI)
Vi b p A AR P (KIL-6 ) I56-A G Sy Ehoie il
#Ro{ ARDS BEIET- A fER N E, X ERE TS
B e R PG A 15 S U™, APACHE I
PEAS RO R RS (LIPS ) PE43%F ARDS %
T R EAS U FIWTE — 218 S P, [RRE 57
Bradley fif 5% 1 4 J¢ Jifi & 3F 43 (PSI) Al CURB-65 1T
3 P DA () T 0 R e 2455 S A 4 1 X Ak

ili 4 B T Y Ak B UR 20 52 b 2R ] CURB-65 i
O3 X AR X RAPE T 9 R ST XU A R A il
Wi B ARBFFEGE R R, SRR TR X
L2 HREMI %A I ARDS S35 BSR4 A Ak
S A B . BRIk 2 7 APACHE 11 9743 BE &
CURB-65 PE437E BUMAPERE i T HALPIFpEARL, (HAR
PO, F PR EIRTEP AP R 50
A A, HEREMI% 5T ARDS 35 H 013240
S EORIMLHL, HF A2 ARt R g
BBV RN, HADSS E P EAES 1| KT
SR B E A, T CURB-65 W45 4k
B, HARE ., S8 ERNIGRRE S, X 22HE
Jili ¢ & - ARDS 84 10 J5 T 4k #5 55 APACHE 11
TEO A LAY, ik, 7E202X T EmAER R A
ARDS (& WG PG, CURB-65 P4 Al EHE A
— LB

IR B 3 ] GEXT 202 EAEM % 5
ARDS B WRIERA i BRI, R A F
eI CURB-65>2 43S Bk Wi g B idb A T
RE WA BRI AR, AR R B BRI, P,
FRRA G REA RN, XS L R IE R 28T
Uit sl At T fE R AR b, T Bt — K
BN

FlaEsR Pt O 65 rh e
EERBRR 25 AR BRI e SURE

R TR G SDUT BRI s KA -
GuiteAe T s Boril - MRAFAR A AT

Z % x #
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