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[Abstract] Objective To investigate the independent risk factors of community-acquired pneumonia (CAP)
complicated with acute respiratory distress syndrome (ARDS), and the accuracy and prevention value of ARDS prediction
based on artificial neural network model in CAP patients. Methods A case-control study was conducted. Clinical data
of 414 patients with CAP who met the inclusion criteria and were admitted to the comprehensive intensive care unit and
respiratory department of Changzhou Second People's Hospital Affiliated to Nanjing Medical University from February
2020 to February 2021 were analyzed. They were divided into two groups according to whether they had complicated
with ARDS. The clinical data of the two groups were collected within 24 hours after admission, the influencing factors
of ARDS were screened out by univariate analysis, and the artificial neural network model was constructed. Through
the artificial neural network model, the importance of input layer independent variables (that was, the influence factors

obtained from univariate analysis) on the output layer dependent variables (whether ARDS occurred) was drawn. The
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artificial neural network modeling data pairs were randomly divided into training group (n = 290) and verification group
(n=124) in a ratio of 7 : 3. The overall prediction accuracy of the training group and the verification group was calculated
respectively. At the same time, the receiver operator characteristic curve (ROC curve) was drawn, and the area under the
ROC curve (AUC) was calculated. Results All 414 patients were enrolled in the analysis, including 82 patients with
ARDS and 332 patients without ARDS. Univariate analysis showed that gender, age, heart rate (HR), maximum systolic
blood pressure (MSBP), maximum respiratory rate (MRR), source of admission, C-reactive protein (CRP), procalcitonin
(PCT), erythrocyte sedimentation rate (ESR), neutrophil count (NEUT), eosinophil count (EOS), fibrinogen equivalent unit
(FEU), activated partial thromboplastin time (APTT), total bilirubin (TBil), albumin (ALB), lactate dehydrogenase (LDH),
serum creatinine (SCr), hemoglobin (Hb) and blood glucose (GLU) were significantly different between the two groups,
which might be the risk factors of CAP patients complicated with ARDS. Taking the above 19 risk factors as the input
layer and whether ARDS occurred as the output layer, the artificial neural network model was constructed. Among the
input layer independent variables, the top five indicators with the largest influence weight on the neural network model
were LDH (100.0%), PCT (74.4%), FEU (61.5%), MRR (56.9%), and APTT (51.6%), indicating that that these five
indicators had a greater impact on the occurrence of ARDS in patients with CAP. The overall prediction accuracy of the
artificial neural network model in the training group was 94.1% (273/290), and that of the verification group was 89.5%
(111/124). The AUC predicted by the aforementioned artificial neural network model for ARDS in CAP patients was 0.977
(95% confidence interval was 0.956-1.000). Conclusion The prediction model of ARDS in CAP patients based on
artificial neural network model has good prediction ability, which can be used to calculate the accuracy of ARDS in CAP

patients, and specific preventive measures can be given.

[Key words] Community-acquired pneumonia; Acute respiratory distress syndrome; Prediction model;

Artificial neural network

Fund program: National Natural Science Foundation of China (81472199)
Trial Registration: Chinese Clinical Trial Registry, ChiCTR 2200058900

DOI: 10.3760/cma.j.cn121430-20210927-01406

X FAF T % ( community acquired pneumonia,
CAP) 2Bk FEOET & WL Yz —, CAP fE
B2 B e PR AT Rk 13972, 2 PN 75
BLZEEE (acute respiratory distress syndrome, ARDS)
SR CAP BEFET IR B LAEZ— "0 ARDS
Jie— P PR Y A R g LR AT R A
40% ~ 60% 01, JL45 ARDS SSEAS HEUE TR
W FH AR MY 8 SRR SIS A A, HOm st R e
W EE 30% ZaA7 s (R BRAKHIE A 2 i 19 T
TR it 95 Bt ) (A HERS 1T 8 35 R ARDS 119
FIERT BT R, CAP B ARDS 1 %
FRAE R REA R, B H CAP BE IR
ARDS FRFAERAT 9K 253k 30% 120 BRI, %) CAP
BH I L ARDS MBS HEF T IEAL BAR LN L, H
HIFE AT ARDS S35 (430 37 S 6 PR A 9T 48
% HEE AR CAP B3 IE & ARDS KUK T
B RIETY . ASWFIT ML ICEE CAP R IR IR RL,
LI EE CAP 3 1 & ARDS BT AL, LAY ¥
Bii ARDS & ERMES %

1 #ERS5HE

1.1 BE OB ARSI A % B A BT 5T
AT IR R RGME B FE IR R, SRRt
BF 2B BN 2 N RS Be (B HZE B3 2t v (i
fit5 : 2020YLISEO086 ), [m] s 75 H [ AR g 13 M eh
D IEAT T IR RN (FEMFS « ChiCTR 2200058900 ).

ek 2020 4 2 7 & 2021 4F 2 7 g st ERFR MR
TS N REEBEZiA BAE M9 57 (intensive care
unit, [CU ) FIIFI BT S AZEPRIER) CAP B .
12 AdLhpf

1.2.1  GHABRIE: ABEEE 24 h WEE—i2WiE CAP,
FFE AR B 25 WP 7 73 23 il 5E 1 2016 4R R
[ A CAP I2WidRifE" ",

122 #EERARE @ BETE CAP RRHETC #i2A ™
I AR, U0 ARDS | 2P I g i) | ™ B fili
KA ;@ 2 (>2 ) Bt R A B sk VIS
e KMEEUT ; @ FEBiia) gy HA R 2= 4% 22545 1CU
SN FE; @ AR I HAMER R ; © b
] <24 h ; © IR BTRIAR 783

L3 UM RGERIGE - BT & 2E ARDS ¢
ABER 5K ARDS 41F1EE ARDS 41, ARDS 12
WIbR AT & 2012 AEAAARGE SO 56T N ARDS 1Y
TR I CAP B I R VORE, A0 51
A% L 078 (heart rate, HR). fi iy AR | S5m0 &
(maximum systolic blood pressure, MSBP ). fiz K I
P2 (maximum respiratory rate, MRR ) B IME  BEIR
i  ABERIE (17112, 212). C- W 1 (C-reactive
protein, CRP), [ 55 2 R (procalcitonin, PCT), ZL.4f|
MEDTRER (erythrocyte sedimentation rate, ESR ), Hi:
LA 112X (neutrophil count, NEUT ), W& iz kv 41 fifd
AR (eosinophil count, EOS)., £F 455 11 )5 &5 5 7



FRAEFE TR B EE S 2022 4F 4 H 45 34 3845 4 1] Chin Crit Care Med, April 2022, Vol.34, No.4

° 369 -

(fibrinogen equivalent unit, FEU ). J& Ak /3-8 1L 77 i
A 8] (activated partial thromboplastin time, APTT), &
HHZT 2 (total bilirubin, TBil), 45 FH (albumin, ALB),
LR B & (lactate dehydrogenase, LDH ). i AJL i
(serum creatinine, SCr). M1 F (hemoglobin, Hb),
M/ (platelet count, PLT). IiA# (glucose , GLU )
23 NEDR, S THRPR I IBURE ARG 24 h WK A4l
2R —IK o

L4 GEitea ot A Ba R AT SPSS 26.0 4147y
Bro HHEBORE IR IEZS 2040, R AR + it
2 (x+s) FATGE A , I Z 8] 1Y FE R 2l ST
FEAS R s 2 AN IR M IEZS 23, LR FH AR S 25 ( 3
FEOIM Q.. Q) JHEATHE TR , PILH [ B 5 1
JE S UK 5 (Kruskal-Wallis BeAIA: 56) AT HL AR
HECPERER APRBCR R R 7R , Wi ZH [R]
Bl 22 A K AT AR

267 B, 2t 147 91 5 S YA (68.28 +15.56) % ;
Hr 82 5] & 2 ARDS, 332 fiilRk & 4= ARDS. PAH
ST iR, PRZH BB PR L AFE Y L HR . MSBP., MRR.,
ABEHE . CRP.PCT,ESR . NEUT, EOS . FEU , APTT,
TBil. ALB. LDH. SCr. Hb, GLU /K223 ¥4 41t
2R (] P<0.05), AT HESE CAP B &4 ARDS /)
S PRI 2R 5 T 194 2 A8 e v AU | o L RORE PR s
il PLT K22 58040 it L (35 P>0.05),

22 AP FFNER (E 1) - it AN TR
KB A Z NGRS K 19 AN E R R He
X~ Xy HRIKEA « MR X, ABERIE R X,, 4F
M X5, HR i X,, MSBP & X5, MRR & X,, CRP &y
X,, PCT A Xg, ESR “H Xy, NEUT 4 X, EOS B X,
FEU J X,,» APTT & X,,, TBil } X,,, ALB Jy X 5,

R 1 CAP EEH A ARDS HEEZEHT

4E ARDS 41 ARDS 41 X1zl

P<0.05 HESAGRITFE L. i R 2 e (et) o P
K H SPSS Clementine 11.1 5F3E e
AT N T L 450, Hodh DL 2r P L6 (%)) 15200 0.001
. R . . B 199(59.9) 68(82.9)
Xi(i=1,2,3, =, n) NHIAMZIC, 1k 133(40.1) 14(17.1)
PR AR Y. (j=0, 1) At 20T, AR (2, M(Qr, Q) 70.0(56.0,78.0) 76.0(68.0,81.0) 3300 0.001
ST S e A e FEAFRE
Fﬁiomfx {’%‘f{ﬁ E@& rﬂ#fﬁ%ﬂ? A K HR (K /min, M(Q,, 0,))  85.0(77.0,93.0)  95.5(81.0,112.0) 4.300 <0.001
FoRBRIRZE (K 3R 1), TS pR%L BRE(C, M(0,, 00)) 37.0(365,375) 37.1(365,37.8) 1500 0.124
EYIER 25 M AR S MSBP (mmHg, x+s) 128.1+17.0 122.6+23.5 84.358 <0.001
N ’ i, MRR (¥ /min, M(Q,, Q)] 18.0(18.0,20.0)  20.5(19.0,25.0)  5.900 <0.001
2 5 MU, X Hof 2 ) S5 1A T A R (1 (%) 142(42.8) 44(53.7) 3200 0.076
TE N RS L A B BEPRS (191 (%)) 56(16.9) 13(15.9) 0.100  0.825
\ — . ABEAE (1] (%)) 141.000 <0.001
AR MERTE . S AR 19 MR 77 o110,
=, W E N ET K4 ARDS (R k4 A 66(19.9) 73(89.0)
_0.% NI
ARDS% 0, % 7E ARDS 1?’ - i p: CRP (mg/L, M(Q,, Qy)) 47.5(84,962)  96.2(58.5,129.8)  6.100 <0.001
W28 Ny 2 S5 o A T PCT [ ug/L, M(Qy. Qy)) 0.1(0.0,03) 07(02,37)  9.100 <0.001
25 [ 5 AT A SR [ S R e R A ESR (mm/1 h, M(Q,,Q,)) 37.0(15.0,65.0) 58.0(36.0,75.0)  4.500 <0.001
e - NEUT [ X10°/L, M(Q,, Q)]  6.2(4.1,9.7) 11.1(8.1,13.7)  6.500 <0.001
AR B ) B T LR 2 I S AR EOS [ X 10°/L, M(Q,, Q)] 0.1(0.0,0.1) 0.0(0.0,0.1)  -1.100 <0.001
BVERSIE I . BT AT A X e FEU [ mg/L, M(Q,.0,)) 0.8(04,1.7) 32(1.4,68) 8200 <0.001
R PRSI N APTT (s, M(Q,.Q,)) 28.2(26.6,30.9) 30.7(27.8,33.9)  4.200 <0.001
ST+ 3 0 HBI 53 D U e S TBil [ umol/L, M (Qy, Qy)] 9.7(6.7,14.1)  16.9(10.6,19.9)  6.400 <0.001
WEBEAE , 11158 9 2 85000 4 SR 7 ALB (gL, x+s) 369454 32461  -48.469 <0.001
MAERAYE . AR IR ARDS &A= LD;(EQW;I'); LS 32(27,39) 50(33,69) 6800 <0.001
R RS P 222 il 52 10 AR 26 SCr (umol/L, M(Q., Q) 65.1(55.6,79.4)  72.9(50.1,118.6) 2.100 0.042

(receiver operator characteristic curve,

ROC h£k), 3115 ROC £~ R
(area under the ROC curve, AUC ),

Hb (oL, M(QL, Q) 128.0(114.0, 139.0) 117.5(99.0, 132.0) —3.800  0.001
PLT [ X 10°%L, M(Qy. Qy)) 217.0(173.5,269.0) 218.5(149.0, 288.0) —0.400 0.681
GLU [ mmol/L, M(Q,, 0,))  63(2.8,80) 83(69,109)  6.100 <0.001

TE - CAP AL DRSS , ARDS S 2 MEIFICESAZEGAE , HR S0, MSBP i

2 & B TR, MRR D3R RIFIRAAR , CRP 2 C- RN, PCT g FEF5 3R, ESR D214
e Bk I DR NEUT Oy PRI EOS SRR AR, FEU R4 i A P4,

2.0 RE RGN CR D o s e it i, Thil %5212, ALB 9 1R, LDH LRI S,

T2 414 ] CAP JBE M A T, BYE  sce i WsT, Hb il 2r &, PLT i/ MR, GLU S Iibl ; 1 mmHg~0.133 kPa



* 370 -

FPAEFE TR A B EE 2022 4F 4 H 45 34 3545 4 18] Chin Crit Care Med, April 2022, Vol.34, No.4

LDH } X5, SCr N X,, Hb & X5, GLU Jy X, ; Tii%i
HZ I R 215 & A ARDS (3R & 4 ARDS=0, & 4=
ARDS=1), Faj)z 801 R i s £ ociz h 5 )2,
2t P LRI D o SR 454

LTINS

{lLF

ZE B >0
— ZfiliE <0

[T 4 R B B IE L)
it REAG A [EAE

R

GLU

T : CAP LK A5 %6 , ARDS Sy 2 MR 30 25 A 1F
HR 4.0, MSBP i s i, MRR A5 RIFEIAR %, CRP N
C- N, PCT W25, ESR MLLANMETTER, NEUT K
FRPERLAN MR, BEOS S IERRAR AN, FEU HLT 4k (AR
SN, APTT 3G A0 58 I IG EERHR) , TBil A S LT 2,
ALB A&, LDH AFLERME A, SCr o MLEF, Hb A M£L8EH
GLU M b 5 2 Ml A T f Qe iy A2 X 2 A IR R
PR 2EARFERH ; M =1 AR B, M =2 10tk
ABEKE=1 1021, ABRE=210KTL:H(x:y)
HARFIRHZ , « (R IRGHUZEL, y 1CRBRI 2 1 izt L
2 ARDS=1 10Kk, ARDS=0 1KLL

1 EFATHZMEERGELY CAP BEIFE
ARDS TlER KRR L

23 AR E M S AR S B

231 [ASREZEMESHT (B 2) it A TR 2
LRI A JZ AR F i 2 DR AR S ) B A
R I T e P e G S S TA L I STV A |
WKW 5 MERKIOE LDH ., PCT, FEU, MRR
FIAPTT, HAE B L EE A >50%.

232 FUIMHERAYE AT - SR FH N TR0 25 ) 2 S STk
P X UEA T AL B W B X R 7 2 3 I A A I
A (290 f51]) A IERHE S (124 6]), 45K IR,
U AR5 A )11 S5 2EL A0 6 S 2 B4 T o A M A
94.1% ., 89.5% (£ 2). ROC fiZk/mprir (& 3), %
TN T A2 W 8 AR %) CAP J 5 JF & ARDS

AR AUC R 0.977(95% FI{Z X [] K 0.956 ~
1.000), 1 B 2 Pt A A0 ELAT ) 4 A4 il

LDH 100.0%
PCT
FEU

MRR
APTT
ESR
ARG
MSBP
HR
GLU
NEUT
SCr
TBil
Hb
CRP
EOS

ABEAE
ALB
B

1 1 1 1 J

0% 20% 40% 60% 80% 100%
EAIL AR
1 2 CAP SH#EIX ARTEHE %8 , ARDS Sk 2 VEIRRIE 30 25 A0
AR A B iEFL R Z (LDH ). FRASZE R (PCT). 21 4¢ 5 R
SERLBALT (FEU ), Fie RIS (MRR )., 3 b5 20-15E 1 7 B ]
(APTT), LA R (ESR ) A% | e =i i FE (MSBP ) 0% (HR ).
I (GLU ), AP PR I 4 (NEUT)., IfLAILEF (SCr)., S IHET 26
(TBil)< MZLEE 1 (Hb), G- KW & 1 (CRP). FEFRAL AN TTEL (EOS).
ABERIR . R (ALB) . PEA o 2 R & ARDS
2 EFATHZMEERIMER CAP ¥ IEE ARDS
TR gy A 2 B AR R R R M A

®2 SASHIFAHFEFETFT A THERZZE

K CAP BEH L ARDS FUlRE MR

pa- LTI 25 S

2151 i) KEE b2 TR
ARDS (1]) ARDS (1) [ % ({51l / i)
IZRel £ %4 ARDS 230 225 5 97.8(225/230)
%44 ARDS 60 12 48 80.0( 48/ 60)
JSyN 200 237 53 94.1(273/290)
UFAl KA ARDS 102 99 3 97.1( 99/102)
%" ARDS 22 10 12 54.5( 12/ 22)
YN 124 109 15 89.5(111/124)

T : CAP At X ANl 42 , ARDS Ry 2 PERF I 3 25 S A

1.00
0.80 [
0.60 |
g
&
0.40 |
— TR (AUC=0.977)
— %%
0.20 |
1 1 1 1 J
0 0.20 0.40 0.60 0.80 1.00
1 — g5

T s CAP ik X ARAEMERT 4 , ARDS hy 2RI 230 255 10F
ROC HhZe M2 TAERHEIIZE , AUC 2 ROC #hR i
3 ETFATHZREEAMER CAP BEIH R
ARDS FRlIERIR) ROC #HLR



FRAEFE TR B EE S 2022 4F 4 H 45 34 3845 4 1] Chin Crit Care Med, April 2022, Vol.34, No.4 * 371

RIS

AHFFE A FAS e HEST. CAP JRE IT & ARDS
B PN A AR A R A () S8 7 BB A B
I R EULE TGRS & . BRI R S 4 AR
75, HER L AERS L HR . MSBP, MRR . ABERIE . CRP.
PCT.ESR . NEUT. EOS. FEU . APTT. TBil . ALB. LDH.,
SCr. Hb. GLU iX 19 PME#5r7E ARDS 44 5FE ARDS 4
Z A 22 55 B EA Gei 242 S0, a4 B i) Tt
F 5 Zead N TR 8RR () 55 0E , UERH T CAP /&
H & ARDS YT R B R4 1) T A% e AR
HERE ST o

AWFFEEM, LDH, PCT, FEU, MRR. APTT [
IESACEZNE >50%, £ 5 PR X CAP &
H R ARDS 1 52 i A 3 A A T e v AR L 8 T
JE HERRIA L PCT e AE T o2 3. [
BHHGEE T T ARDS 85 B s ks &K
4 Terpstra %(201 1 Zhou %(21 Vo RN % B 3 LDH
THE 5 ARDS B9 & A= XU B UIAR O 5 Nagata 452 71l
Tang %' K B PCT 548 5E 2 MM TEA 56, 1] LI
i CAP 8 AR L /E - ARDS B AU PEAG 55
Grasselli %(24%[] Koyama %(25]%3: ARDS Jp5 FRAE 3
AU SE PR T I DB A2 24 2 1 s e o i o B
WA E A KB B Y, RSB YIAE S ARDS Y
KA s Pensier %70V R B, Fa E MRR #EAT (54
PRI A T RcE M = ok, B4 ARDS Ut~ L RE ;
Zhang F1 Ni "7 BF 5T % B, fie i AR L 6 IR LB SR
5 ARDS WAL, ARG REEA MR
HE PR3 SO, AU HE R BIIRLTE | AL
ALB . Hb . £F- 4 8 1 I ARDS & A2 UG %) 7
T ARG r L X S AR A TR AR T
7, 3 ELAE R PR 73R8 T8 5 P91
AR, Ko 45 Hl Dzierba 25 " 5@ BFE A5 4516,
PLT #4155 ARDS 9 & 4 KBS A 56, IX 5 AR BFIT 45
WAR—5, AW E LI, M/NMRFE ARDS i1
FHRT g2 1M/ MR 2 5 RAE SO FIYR O A P e
AT, L/ INBR K /2 4 B R IS A — A4
FRAE L FERTIATSE P R B, PLT /b 5 ARDS
W REA K, BB RATEEA MRS IR TR T,
I 7E AR M7 PR 72 3 o PLT 182> 5 ARDS 19 %
HERARRD S AT L & A e R AR T R e
BEPEIR LAY B, PR ] RE 5 B 5 45 SR 5 HLAth AF
FAREMGERAEAE 2R

EFXT ARDS & fe ANBE, ARSI T & Y CAP f&

HIEE ARDS [HTASAY A W7 AT X ABE I
ANFEFER R P ARDS BRI A E R Z kA
ZREST L, B SNSRI B A R 409 0 fg
11 RAE ARG H A A R AE L R Ty T AR AE
KNI AL FET CAP BHIF & ARDS HTN . 5
AT | B ABEMTEL , CAP 3% ARDS = —4
BB FEREAAR, PR A 3 0 R0 ) I RS SR AN AE )
FrGPREA A TR CAP KUK PR Z A G A ARDS,
ROARIE T CAP F8 38 TV RR A T 2 I PR PR 28 R PR AR
I [T =8 SRR N 1 g Sl ) N B .2
LY AR TARGE o T 7 1%, Pl e AR Ry
— DR B, R B9 AR U0 o3 B
TR R TLT- B AR T BRI, A B T LA G R
SR Z2 TR R P [ I 5 A R A Ay AR B R
JEL RIS T 22 R AR R 1Y CAP
IR ARDS FUEAYRY AUC 4 0.977, R R
BB T GE /7 o FE T 28 IR 28 ik, I Z5psi 2 iy T
AEJIIK 94.1% , K EA B N RE 1 2 89.5% , H5l
SRBAUA T T R, A Re SR ECR FRA 56, AR5
r e 3 B T T AR FE A0S ARDS S 8 L
(51 i A i 252, ARG RS TR F T e ) AT
Bz E X R A s AR R . Ak UL,
T AT YRR A St /0N , A 5 1Y) Tl A 75 2 e 1
Efl T ARDS B9 % A XU

AR BRPE T IS4 R LT LA 55—, AT
FEALI T — 8B y7 e ;B B, H kA= ARDS
AIFEA R IR, 75 22— 2D KA i, i s il
B R MERAME 5 55—, SCR 2 B 2] 1 500 8-, 4n
W R AR R A A 508 g B R O
/7 Il Cacute physiology and chronic health evaluation II
APACHE D), %M C3, K 2 ik = 10 5% R BEAEASBEIY
VR R VA T R AR B 5 5 = AR R — Lt
UM (A FEU . APTT) Z IRIfFAEH S, SR AE
R H A RTESGR R 2 5 ARDS Z [A] A7 37 ¢
Wk, i 2 E i BE TN CAP AHSC ARDS A2 i
G 50U, ARDS W B EAT S5 it AR A 5%
(4955 51 RIS A 37 ) USSR AN BBAR 4 i iR 551 ARDS
VY 5 5, AT ER = X CAP SR R ATl 48 7™ T
FRIEPES) (5 E R 232k R 3753 (conclusion,
urea, respiratory rate and age 65, CURB-65 ) ) 4reH L L
v — A F G fE 41 (CURB-65 ¥4 =3 43) HRERL
BT LL B R RAT T I RE i R FE AR Z s
BEHLAT HEAH 5T S TEAS B ST Y A5 2R .



* 372 -

FPAEFE TR A B EE 2022 4F 4 H 45 34 3545 4 18] Chin Crit Care Med, April 2022, Vol.34, No.4

L L RTIR ARG R TN T 22 R 28 A A LA

CAP f88 A B WIAAT B FE bR Sz p T AE AL, m]
MR ABE G &4 ARDS B XU , I 3EFT IXUBS: 43

2o

BARRAE, Z AL ] T35 CAP B IF

& ARDS B RS , JEAES BT X A 5 v g 7 LAY
FRAGEYIFEAT T 5 12 FOAR AR X B 7 R Y 30 4y
B 7 S Tk R O B S 0 E, A B T
S CAP HE IR HL.

FIZEMhEE AT I IR A 2 L2 phoie

S25 3k

[1]

[2]

Kolditz M, Ewig S. Community—acquired pneumonia in
adults [J]. Dtsch Arztebl Int, 2017, 114 (49): 838-848. DOI:
10.3238/arztebl.2017.0838.

Nair GB, Niederman MS. Updates on community acquired
pneumonia management in the ICU [J]. Pharmacol Ther, 2021, 217:
107663. DOI: 10.1016/j.pharmthera.2020.107663.

Toba A, Yamazaki M, Mochizuki H, et al. Lower incidence of acute
respiratory distress syndrome in community—acquired pneumonia
patients aged 85 years or older [J]. Respirology, 2010, 15 (2): 319-
325. DOI: 10.1111/).1440-1843.2009.01685 x.

Thompson BT, Chambers RC, Liu KD. Acute respiratory distress
syndrome [J]. N Engl J Med, 2017, 377 (6): 562-572. DOI:
10.1056/NEJMral608077.

Matthay MA, Zemans RL, Zimmerman GA, et al. Acute respiratory
distress syndrome [J]. Nat Rev Dis Primers, 2019, 5 (1): 18. DOL:
10.1038/s41572-019-0069-0.

Gattinoni L, Busana M, Giosa L, et al. Prone positioning in acute
respiratory distress syndrome [J]. Semin Respir Crit Care Med,
2019, 40 (1): 94-100. DOI: 10.1055/s—0039-1685180.

Yoshida T, Fujino Y, Amato MB, et al. Fifty years of research in
ARDS. Spontaneous breathing during mechanical ventilation. Risks,
mechanisms, and management [J]. Am J Respir Crit Care Med,
2017, 195 (8): 985-992. DOL: 10.1164/rcem.201604-0748CP.
Js A, R, A B AR AR A DORAG L S0 )
REAS 2 58038 T I BILAROTL R D 1 5200 X1 2% B S0 #8347 (1.
P FR Y EEAE A SRk L 2021, 28 (4): 395-398. DOI: 10.3969/
j.issn.1008-9691.2021.04.003.

Writing Committee and Steering Committee for the RELAx
Collaborative Group. Effect of a lower vs higher positive
end—expiratory pressure strategy on ventilator—free days in ICU
patients without ARDS: a randomized clinical trial [J]. JAMA, 2020,
324 (24): 2509-2520. DOI: 10.1001/jama.2020.23517.

Fan E, Brodie D, Slutsky AS. Acute respiratory distress syndrome:
advances in diagnosis and treatment [J]. JAMA, 2018, 319 (7): 698-
710. DOI: 10.1001/jama.2017.21907.

Umbrello M, Fumagalli J, Pesenti A, et al. Pathophysiology and
management of acute respiratory distress syndrome in obese
patients [J]. Semin Respir Crit Care Med, 2019, 40 (1): 40-56. DOI:
10.1055/s—0039-1685179.

Almirall J, Serra—Prat M, Bolibar I, et al. Risk factors for
community—acquired pneumonia in adults: a systematic review of
observational studies [J]. Respiration, 2017, 94 (3): 299-311. DOI:
10.1159/000479089.

Mart MF, Ware LB. The long—lasting effects of the acute respiratory
distress syndrome [J]. Expert Rev Respir Med, 2020, 14 (6): 577-
586. DOI: 10.1080/17476348.2020.1743182.

Ying J, Zhou DF, Gu TJ, et al. Endocan, a risk factor for developing
acute respiratory distress syndrome among severe pneumonia
patients [J]. Can Respir J, 2019, 2019: 2476845. DOI: 10.1155/
2019/2476845.

Pham T, Rubenfeld GD. Fifty years of research in ARDS. The
epidemiology of acute respiratory distress syndrome. A 50th
birthday review [J]. Am J Respir Crit Care Med, 2017, 195 (7): 860-
870. DOI: 10.1164/rcem.201609-1773CP.

H AR B2 S W 24 41 2 . TP R R DXRAR P Al 58 12 W il
JAITHERE (2016 4FM0) [J]. FPARZSAINTI %75 . 2016, 39 (4):
253-279. DOI: 10.3760/cma.j.issn.1001-0939.2016.04.005.

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[35]

ARDS Definition Task Force. Acute respiratory distress syndrome:
the Berlin definition [J]. JAMA, 2012, 307 (23): 2526-2533. DOI:
10.1001/jama.2012.5669.
S WRET S, AF L BT TOR 2R 2% 11 B S S T
FERIAESTE (7], W ERHES: . 2017, 20 (27): 3410-3415. DOL:
10.3969/j.issn.1007-9572.2017.06.y01.
LSS WK | HOKSFE | TN T 2R I 45 ST et i 4
RITIIALAL (1] B E BAESET , 2013, 30 (5): 687-689. DOL:
CNKI:SUN:ZGWT.0.2013-05-018.
Terpstra ML, Aman J, van Nieuw Amerongen GP, et al. Plasma
biomarkers for acute respiratory distress syndrome: a systematic
review and meta—analysis [J]. Crit Care Med, 2014, 42 (3): 691-
700. DOIL: 10.1097/01.ccm.0000435669.60811.24.
Zhou Y, Ding N, Yang GF, et al. Serum lactate dehydrogenase level
may predict acute respiratory distress syndrome of patients with
fever infected by SARS—=CoV=-2 [J]. Ann Transl Med, 2020, 8 (17):
1118. DOL: 10.21037/atm-20-2411.
Nagata K, Tomii K, Otsuka K, et al. Serum procalcitonin is a
valuable diagnostic marker in acute exacerbation of interstitial
pneumonia [J]. Respirology, 2013, 18 (3): 439-446. DOI: 10.1111/
resp.12018.
Tang L, Zhao Y, Wang DX, et al. Endocan levels in peripheral
blood predict outcomes of acute respiratory distress syndrome [J].
Mediators Inflamm, 2014, 2014: 625180. DOI: 10.1155/2014/
625180.
Grasselli G, Tonetti T, Protti A, et al. Pathophysiology of COVID-19—
associated acute respiratory distress syndrome: a multicenire
prospective observational study [J]. Lancet Respir Med, 2020, 8 (12):
1201-1208. DOI: 10.1016/52213-2600(20)30370-2.
Koyama K, Katayama S, Tonai K, et al. Biomarker profiles of
coagulopathy and alveolar epithelial injury in acute respiratory
distress syndrome with idiopathic/immune-related disease or
common direct risk factors [J]. Crit Care, 2019, 23 (1): 283. DOI:
10.1186/s13054-019-2559-6.
Pensier J, de Jong A, Hajjej Z, et al. Effect of lung recruitment
maneuver on oxygenation, physiological parameters and mortality
in acute respiratory distress syndrome patients: a systematic review
and meta—analysis [J]. Intensive Care Med, 2019, 45 (12): 1691-
1702. DOI: 10.1007/s00134-019-05821-9.
Zhang ZH, Ni HY. Prediction model for critically ill patients with
acute respiratory distress syndrome [J]. PLoS One, 2015, 10 (3):
€012064 1. DOL: 10.1371/journal.pone.0120641.
Lee KY. Pneumonia, acute respiratory distress syndrome, and early
immune—modulator therapy [J]. Int J Mol Seci, 2017, 18 (2): 388.
DOI: 10.3390/ijms18020388.
Bellani G, Pham T, Laffey JG. Missed or delayed diagnosis of
ARDS: a common and serious problem [J]. Intensive Care Med,
2020, 46 (6): 1180-1183. DOI: 10.1007/s00134-020-06035-0.
Ko JH, Park GE, Lee JY, et al. Predictive factors for pneumonia
development and progression to respiratory failure in MERS-CoV
infected patients [J]. J Infect, 2016, 73 (5): 468—475. DOI: 10.1016/
J.jinf:2016.08.005.
Dzierba AL, Roberts R, Muir J, et al. Severe thrombocytopenia
in adults with severe acute respiratory distress syndrome: impact
of extracorporeal membrane oxygenation use [J]. ASAIO J, 2016,
62 (6): 710-714. DOI: 10.1097/MAT.0000000000000415.
Wei YY, Tejera P, Wang ZX, et al. A missense genetic variant in
LRRC16A/CARMILI improves acute respiratory distress syndrome
survival by attenuating platelet count decline [J]. Am J Respir
Crit Care Med, 2017, 195 (10): 1353-1361. DOI: 10.1164/rccm.
201605-09460C.
Abdulnour RE, Gunderson T, Barkas I, et al. Early intravascular
evenis are associated with development of acute respiratory disiress
syndrome. A substudy of the LIPS-A clinical trial [J]. Am J Respir
Crit Care Med, 2018, 197 (12): 1575-1585. DOI: 10.1164/rcem.
201712-25300C.
Wang TH, Liu Z, Wang ZX, et al. Thrombocytopenia is associated
with acute respiratory distress syndrome mortality: an international
study [J]. PLoS One, 2014, 9 (4): €94124. DOI: 10.1371/journal.
pone.0094124.
Watkins TR, Nathens AB, Cooke CR, et al. Acute respiratory
distress syndrome after trauma: development and validation of a
predictive model [J]. Crit Care Med, 2012, 40 (8): 2295-2303. DOI:
10.1097/CCM.0b013e3182544{6a.

(R H B - 2021-09-27)



