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[HE] By #%9T Clara 4IHMREH 16(CC16) K T IETEIGIIBEIEAL L= 1) 32 PR (sSRAGE ) A4S X
SENEIRE A ZE A TE(ARDS 2T B TS PEAG (I R Lo ik 2645 2019 4F 7 A 2 2020 45 9 A A RHE
R AR e R 20 S BE B TIE W 3 5 (ICU) B9 100 5] ARDS B EAE 5 ARDS 40, I e R AAE 1CU By 100 151
4k ARDS BEMEN XTI, YA BE I — M PORE L AEAVIRAE L S5 HT . E CC16 I sSRAGE 7K, HLAIE < i)
(] ICU B i ] K s AR Be e U o 22323808 TAERHIE I (ROC hZk), I35 ROC 4T HIFR(AUC),
P CC16 Fil sSRAGE B 156 A% ARDS 2 W1 & U5 FIWT G R (B . £558R  ARDS 4L & HLpE <t
Mal4AE ARDS 4154 (d : 15.44+3.04 It 12.61+3.73, P<0.01), f: B FE £ 55 (38.0% [ 9.0%, P<0.01) ;
TAPRAL PR AR AR TR E(BML), 2Pk Az B2 S PR HEIR G2 TT (APACHE 1) F1 1CU A Bebt [A] 25 52
TGt 5 X . ARDS B Be IR A7 62 17, 6T 38 1], FET-ZH % APACHE I1 {FAr 3 iR 4H T & (4 -
23.55+2.83 11 19.40£4.10, P<<0.01); FHZHAFES . BMI, S A F8 50 S sk  AUMGE SR B A 1CU {2 Bt i) 22
SEGEFE L, ARDS 41RF 1ML CC16 1 sSRAGE ACEHHA 2 & F3E ARDS 21 [ CC16 (mg/L) : 38.78 +14.70
[t 21.87 +2.45,sRAGE (pg/L):2 470.95 +288.70 [, 2 013.22+ 131.15, % P<0.01 ); ARDS #ET-ZH 3% 1% CCl6
I sSRAGE 7KW i 5 ARG 41 ( CC16 (mg/L) : 42.02 +10.81 F 30.52£9.47, sRAGE (pg/L) : 2 638.34 +324.07
[t 2 279.91 +£163.70,3) P<0.01 ). ROC £k B, R M7 CC16 . sRAGE 12t ARDS 9 AUC 3424 0.859
(95% T {5 X 6] (95%CI) Ky 0.808 ~ 0.911 ) F1 0.821 (95%CI 2}y 0.762 ~ 0.879), FeAXA ML 43 1] K 25.76 mg/L
2203.00 pe/L; FiZBEA 12 ARDS 19 AUC ik 0.932(95%CI y 0.900 ~ 0.965 ), FUBEEE Ky 89.0% , ¢ 57155 Ky 87.6% .
PRSI I CC16 ., sSRAGE T ARDS SR 1 BE I M FET- 1Y AUC 2308 0.747(95%C1 2 0.651 ~ 0.843) F10.819
(95%C1 >H 0.737 ~ 0.902), e FEFWHE 73 14 32.95 mg/L F1 2 554.50 pe/L; Wi BEA T ARDS FEIET-1) AUC
AL 0.900 (95%CI 4 0.828 ~ 0.972), HURE Hy 88.7%, Fr 2 K 84.5%. #5i1% 1L CC16 A1 sRAGE Xf ARDS
WIS W B T PTAS B i R, ELG 2 A K 2 W ARDS B0l 390 9 i BH S A0 T Btk
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[Abstract] Objective To explore the clinical significance of the combined detection of Clara cell secretory
protein 16 (CC16) and soluble receptor for advanced glycation end product (sSRAGE) in the diagnosis and prognosis of acute
respiratory distress syndrome (ARDS). Methods 100 ARDS patients admitted to the intensive care unit (ICU) of Chu
Hsien-1 Memorial Hospital of Tianjin Medical University from July 2019 to September 2020 were enrolled as the ARDS
group, and 100 non-ARDS patients admitted to the ICU during the same period were enrolled as the control group. The
general information, vital signs, blood gas analysis, serum CC16 and sRAGE levels, duration of mechanical ventilation,
length of ICU stay and prognosis during hospitalization were collected. The receiver operator characteristic (ROC) curve
was drawn and the area under ROC curve (AUC) was calculated to evaluate the clinical value of CC16 and sRAGE
lonely or combination in the diagnosis and prognosis of ARDS. Results The duration of mechanical ventilation in the
ARDS group was significantly longer than that in the non-ARDS group (days: 15.44 £3.04 vs. 12.61£3.73, P < 0.01),
and the hospitalization mortality was higher (38.0% vs. 9.0%, P < 0.01), but there was no significant difference in gender,
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age, body mass index (BMI), acute physiology and chronic health evaluation Il (APACHE II) score or the length of ICU
stay between the two groups. There were 62 ARDS patients survived and 38 ARDS patients died during hospitalization.
The APACHE II score of the death group was significantly higher than that of the survival group (23.55+2.83 vs.
19.40£4.10, P < 0.01), but there was no significant difference in age, BMI, oxygenation index, mean arterial pressure,
duration of mechanical ventilation or the length of ICU stay between the two groups. The serum levels of CC16 and
sRAGE in the ARDS group were significantly higher than those in the non-ARDS group [CC16 (mg/L): 38.78 == 14.70
vs. 21.87+2.45, sSRAGE (pg/L): 2 470.95 +288.70 vs. 2 013.22 = 131.15, both P < 0.01]; and the serum levels of CC16
and sRAGE of ARDS patients in the death group were significantly higher than those in the survival group [CC16 (mg/L):
42.02+10.81 vs. 30.52+9.47, sRAGE (pg/L): 2 638.34 £324.07 vs. 2279.91+163.70, both P < 0.01]. ROC curve
showed that the AUC of CC16 and sSRAGE in the diagnosis of ARDS alone were 0.859 [95% confidence interval (95%CI)
was 0.808-0.911] and 0.821 (95%CI was 0.762-0.879), and the best cut-off values were 25.76 mg/L. and 2 203.00 pg/L,
respectively; the AUC of combined detection of CC16 and sRAGE was 0.932 (95%CI was 0.900-0.965) with the
sensitivity of 89.0% and the specificity of 87.6%. The AUC of CC16 and sRAGE in predicting the death of patients with
ARDS during hospitalization were 0.747 (95%CI was 0.651-0.843) and 0.819 (95%CI was 0.737-0.902), and the best
cut-off values were 32.95 mg/L and 2 554.50 pg/L, respectively; the AUC of combined detection of CC16 and sRAGE
was 0.900 (95%CI was 0.828—0.972) with the sensitivity of 88.7% and the specificity of 84.5%. Conclusions Serum
CC16 and sRAGE have clinical value for the diagnosis and prognosis of ARDS. The combined detection of them is

superior to individual detection for early prediction of ARDS and prognosis.
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SRR E 8 25 S E (acute respiratory distress
syndrome , ARDS ) B E W5 o (intensive care unit s
1CU ) & WLAGHAE , 1 AR B LA (86 {1 401 i A
/R VP2 TR AR | K i S SR AR
AT FBORWT 768 L RAS 3K 30% ~ 40% >
FEX ARDS #EAT RIS WO L0 T iRy 7o B A8
BTG RRYCHE , TR, ZFh A W)hrEWITE ARDS
(812 W7 B2 95 175 TE A e i) i PR (28 i A AT T BT
Mo ABITE RN, Z AR YhR &P A6 I 5 —
Az Wb AR A I S B A BT R B A T
A oA % ARDS ST ISWI A BUS PEA . A
% B AR LA Clara 40 M43 W8 1 16 (Clara cell
secretory protein 16, CC16) Sz 1 775 4 g 04 3L b 28
7528 (soluble receptor for advanced glycation end
product, sRAGE ) K ARSI IR P AP A8
PRAEMIAS ARDS HYIZ KT K U DAL Y1 PR S
1 #EREFE
1.1 BFFEXF 4L B #2019 4F 7 A & 2020 47 9 A
MERHEERR 2R JE 3 28 & BEBE 1ICU 19 100 ]
ARDS & E N ARDS 41, 73 A4 [ 3 A fE 1CU
[ 100 Bil-l: ARDS JREAE XTI, ARDS 2Hr S 18
2012 AFRAMRZUPRIE o HEBR TCU FEBE R[] <24 h,
AR <18 2 AR B IR SR I A2 i A B
R REENTIRS T
1.2 BRI  ARBPTEAT G B B b, 20 K
BER} R 2 A T S 20 B Bt R AR 325 51 25 W AL

(#4it*5 : DXBYYhMEC2019-16), Jirf #45 K Ifd7
Bt B s m R ) 2

L3 I REE R A - W B — et ) | 4
A ﬁiﬁj’ﬁ‘ﬁ(}mdy mass index, BMI). 2P A4: 2
SgPEREIRA IS 1T (acute physiology and chronic
health evaluation I, APACHE 1) ). 4B e 1iE [ F34
Sk JE (mean arterial pressure, MAP) ), SC5 2= 35 65
(LS5 HE RS CC16., sSRAGE 7KF) LK T 44
B CHUAGE SO ] L ICU AR BE IR ) 5 [A]If e s
FEBEA ] U

14 GEilaE)rik - R SPSS 19.0 Gtk kil 1148
T THEFORHSRT & IS, LISE + 45
22 (3 +5)FR , A1) EBCR IS FEAS ¢ K96, 3T
HOGORL AR (%) Ferm AL HLECR T ¢ A 46 503
Fisher K§BAG S o 221521808 TAEREMZL (receiver
operator characteristic curve, ROC il &), 1 i ROC
£ F i (area under ROC curve, AUC) BEAT IMLTE
CC16 Fl sRAGE 7K-F-XF ARDS 1205 B J5 pPA 8947
. L P<0.05 hESBAGIHFE L.

2 % R

2.1 ARDS 5 ARDS P2 £ 35 B A BERHY LA
(3% 1) : ARDS 4B E UG < R 2 ARDS 211
WIER BRI RECE ARDS LI 8T, 225+
HAG2:8 () P<0.01) ; mHHBE PR
AR BMI, APACHE IT2F43 A1 ICU Bt 22 5324
TG E X () P>0.05),
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%=1 ARDS 53F ARDS WAHEBEEEARFRIELE

g 1115k PE5I (451]) i%?% BM£ APAC_HE I mmﬁﬁwrﬂ ICU ﬁ_ﬁ;%ﬂa‘l‘ﬁﬂ {EBERIER
(i) B Lt (% ,x*s) (kg/m®, x+s) (43, x%s) (d,x=£s) (d,x+s) (% (f5))
dE ARDS 4 100 58 42 5598+13.64 23.01+1.42 20.78 £2.77 12.61+3.73 19.45+5.01 9.0( 9)
ARDS 41 100 61 39 5851+11.77 23.12+1.34 19.89 +2.86 15.44+3.04 18.20+4.44 38.0(38)
x/ifl 0.187 1.426 -1214 2.816 5.894 1.872 Fisher K5k 46
P 0.666 0.156 0.226 0.300 0.000 0.063 0.000

1 ARDS g A VeIl A 45 A, BMI KT HE%0, APACHE I1 2 itk 2k By S8 e T4 1T, ICU g Fse Wb o

R2 EFREHEAEWEHEEA ARDS EEERERIELE (x £5)

o % AR BMI APACHE Tl Pa0,/Fi0, MAP ML, ICU 155
- (f) (%) (kg/m®) P4 (43) (mmHg) (mmHg) A a] (d) Hsfa] (d)
TG4 62 58.40+1049  2245+1.88  19.40+4.10 153.05+29.70  62.75+17.14  11.40+1.57 13.80+2.76
FET-H 38 6120+ 849  22.15+150  2355+283 1359043258  60.65+33.55 12.10+2.86 1535+3.13
i -0.930 0.559 -3.717 ~1.740 -0.249 -0.959 -1.659
P1H 0.358 0.580 0.001 0.090 0.804 0.344 0.105

TE - ARDS 2 MR A 45 AE , BMI R840, APACHE Ty i A B S8 M RER LT A3 T, PaO,/FiO, S & 1550, MAP A7

WEhlkE, ICU A ERE W5 5 1 mmHg=0.133 kPa

2.2 EBEIAMRIAS[ETS PZH ARDS B JEATER T
L #% (3R 2) : ARDS f835 13 Be W [l 47 7% 62 91, JE 1
38 il PHZHHRHAERS . BMI, A 51548 (PaO,/Fi0,).,
MAP AU S ] A ICU AT B i 18] 22 S 44 648 1
R (¥ P>0.05) ; MFET-41H % APACHE I 3F
AR AT L 22 S A G2 L (P<0.01),
PERIET - B E G NG

23 HHBELEDREY AR A (% 3): ARDS
ZH 1ML CC16 FlsRAGE 7K P-4 HH b =5 T3 ARDS 41,
ERWAHE G2 L (¥ P<0.01) ; H ARDS 461=
2H B I TE CC16 Fl sSRAGE 7K Y0 i 5 T-4E75
W, Z=FHAGFE L (¥ P<0.01),

% 3 ARDS 53E ARDS BAEE R EEHEARTG

ZH ARDS £# & CC16 1 sSRAGE 7K FELLEE (x +5)

25 B () CC16 (mg/L) sRAGE (pg/L)
JE ARDSZH 100 21.87+ 245 201322 +131.15
ARDS 4 100 38.78 +14.70 2 470.95 +288.70
Ll 11.341 9.642
P 0.000 0.000

Ay BEE)  CCl16(mg/L) sRAGE (pg/L)
el 62 30.52+ 9.47 2279.91+163.70
BET2H 38 42.02+10.81 2 638.34+324.07
t1H -5.589 -7.330
P 0.000 0.000

TE - ARDS Jy UMERFIRCE O ZR A il CC16 2y Clara 411 M3 W02
16, sSRAGE ST i P I 3L AL A0 =4 32 14
2.4 EYIRREYIXT ARDS 2 HEE (] 1) . CC16
£ Bt ARDS ) AUC & 0.859 [ 95% 7] {5 X [] (95%
confidence interval (95%CI) >} 0.808 ~0.911 ) ; f fF
BTE N 25.76 me/L I, UKL 82.5% , K5 5 BN
75.2%. sRAGE 2K ARDS 1) AUC 4y 0.821 (95%CI

4 0.762 ~ 0.879) ; T AEARBTE A 2 203.00 pg/L B,
THURSEE N 74.0% , F5-5 1 4 72.1% ., CC16 Al sRAGE B
B2 AUC 13k 0.932(95%CI 24 0.900 ~ 0.965),
UK N 89.0% , FE 5 H 87.6%
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¥ : CC16 4y Clara 4UHIABER A 16, sSRAGE R
W BBEELAL ZOR =32 1, ARDS A MEITIR B 38 45 A1,
ROC &N 2 TARFREI 26

1 CC16 71 sRAGE ¥ KRB A W7 ARDS Y ROC Bk

2.5 AEWER YT ARDS S35 B B U5 B4 Fi
Zhfie (8 2) . CC16 Fiil ARDS H 3 43 Be b 56T 1Y
AUC 5 0.747 (95%CI 2} 0.651 ~ 0.843 ) ; S AEA I
K 32.95 mg/L I}, BURKEE Fy 73.7% , 55 F-BE R 71.0%.
sRAGE Tl ARDS f# 36T AUC 4 0.819 (95%CI
7 0.737 ~ 0.902 ); T A-EETE R 2 554.50 pg/L B, HY
JRPE R 78.9% , FE5FE R 77.4% . CC16 Al sSRAGE Bk
AT ARDS HEFEBEHIRIZET 1Y AUC 1] 35 0.900
(95%CI 4 0.828 ~ 0.972), £ &y 88.7% , i ¢ &
H 84.5%.,
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 : CC16 2 Clara 4IfR/-IAEE 1T 16, sSRAGE Jy il %k
W PSSR 2R P2 324K, ARDS Ry 2 PPN 25 4 4F
ROC Hh& M2k H TAERAEHh 2R
2 CC16 fi1 sSRAGE Sl XEX-A Tl ARDS B
FEBEHI RIS A ROC fiZR

RIS

ARDS ¥ 3L A= PRk A5 53 %, B0 48 il vt b B 2
SZ A5 | 20 L A A AR L SRE N B I / £
R RAGARAE NI Z R HLR 2 5 A
TR, K R A T 0 I8 55 S W 528 T
ARDS J BE A= B FR A IR 2T PRI, BEsb Je vk P 1
A LIE A= Wb i I7E ARDS A2 I K FiUs P4
KA HETAAM RS ARDS A X4
YIkREWE £k 20 R0 ST ARDS &ML
Kogpg A R R 9 5 2 b, PRATARSE PR A bR R
YIRS IHE LT ARDS 121 & BUG PEAS BEF RS vE Y
I, R, A A T AE bR T ARDS (1218
T U VA BRI RBFFE (g #a% . Fremont 25105
7 A hs SRS R A T 5, 25 R, 1K
EHYbREYIZW ARDS /Y AUC i 0.86(95%CI
0.82 ~ 0.92), HAZ Wik e B AL T 50 EWhr )
Ware %5110 SR ] 5 B A WrbR S W Bk S R, 25 L IR
FEUESE T YRR GBS 2 W ARDS 3 B2 Wi
TEAH . 1MiiE CC16 [ sSRAGE HAlEG I H] T ARDS
LW O A SCRRARaE " (R L5 2 [
T ARDS 2 W1 K Fil 5 VAR i 5%, A0 E L 3K
K3 17 CC16 F1 sSRAGE 7K & 3t , — 34 %t ARDS
IS W KI5 DA BT — IS5 0, Bk
GRMGERS A ARDS FIZ TR T VA B2 AL BT 4711
S

CC16 73 T LR A1 3 A8 I PR 21 <2<
B Y Clara 2005, v DLZ i Bl 1l 58 [ , 45
Ji PR B R AR S B R A RE S 5 CC16 BRI

2 ANE I, S BN CC16 K FE B TF, i
CC16 K0T LAAE Ay W 00 i i 5 e 368 325 8 114 2 P b
EW AN, CC16 TR T LE I A e R A R
T - & (tumor necrosis factor- o, TNF - o ) ZE4R )T KT
AT RAEH R AT EAVER . Determann 251
TE—T [ ERPEAF ST R B, IL3E CC16 /KEAE ARDS
Wiz Z mr W B &, IR0 ROC kA5 i CCl6
LW ARDS FIBURE J 90% , K558 J 92% , R IfiL.
5 CC16 K] LIAE N ARDS fyH 2 K5 4R, Xu
1 Song " BFITF W, ARDS 35 1ML IR K i v 0 v
W CCl6 ACEFH B R A5, His7K PR cCl6 5 &
FIRFEAIGINA Koo Lesur 27 YE—JH % X ARDS
BB Z O AT RE AT ZE TR R B, 1 CC16 7K
FHi5 ARDS BE Ilio M B DI RE weul & A R 3 L
T W AL FH R Jn 357 22 8 35 TR AR G, o FLA
FIFIIR LT CC16 K5 ARDS HE I AL 58 i
A%, MRS PRI, LT CC16 /KF-REMRS
H2 W ARDS, 3 HLXF ARDS A9 ™ 5 F2 )% 70 2%
H—ESHMH.

sRAGE J2 i M 56 Ak 2R 7= W) 32 1K (veceptor
for advanced glycation end product, RAGE) A% 1] %51
B FER N B ARIKF T 25040 , T2 20 b ) 2
Kk, FEHRIAT 1 BT b Rz 40 i L 00 40
PREL'™ . 4 T U b R 40 M2 B, SRAGE A]
DA A A2 51 A il g B R A4 L5 B R S Ay
R, SEUHIR M KT8, vl LR R
Wk R O AT SRR Y. SRAGE 2
VF 22 JRAE BLAAR B SZ A8, 72 il N & A 9 R I st Ak
TRFRIRRE . ARV, A 5IRYAHICHT ARDS
A, LI K VR T sSRAGE 7K-F-247 0
Fhin ), Jabaudon 2V AT B — IR AT HE MR ST 3
], ARDS 5 1175 sRAGE 7K F-BH B FH i , vl LIAVE N
LI ARDS ffREY . 15T 2 BT SR, I3
sRAGE 7K-F-X%F ARDS #y FUHiZWr B A —E e, Jf
H AT LAFIWr ARDS f9/™ R, ®7K P17 sRAGE
K 7R ARDS B E 5 AN K . Nakamura %nﬂﬁﬁ
FELE SRR, 1T sSRAGE /K5 ARDS FBEHISET
M7 ARG

AWFFELY], ARDS JB & IfL7E CC16 A1 sRAGE
JKSEH 0 s T-AE ARDS 46, H ARDS JET-4H
M3 CC16 A1 sRAGE A ¥IHA i = TAEIG 2. X T
ARDS [IZWITT 3, CC16 BYEUREE Fl: B e T
sRAGE ; 1% T ARDS £ W5 HIB 5 , sRAGE
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