° 26 TP E PR RS A AR 2023 4F 2 A5 30 555 1 4] Chin J TCM WM Crit Care, February 2023, Vol.30, No.1

e
5iMiEZ A 1 Clara B4 EH -16

K Bxish RE 7K 33 & E”? WEBLEGIEERE

el iEREX

FHRE HE RF HERZ%K H—H
rﬁmﬁi””*)\EEﬁmﬂ%ﬂ&Wﬂ TR 571100
WEEH . P2, Email : 11r1930704@163.com

[FEE] BH HITIEREZ A (Activin-A ). Clara 0/ 11 -16(CC-16) K IRi4hIK (BNP) KT 54
PRI A LR G AE (ARDS) SR R S ™ AR A C R, RN TS M. Fik R BIBEDF S 52, o
2017 4F 1 H % 2020 4E 9 H T T EE = N REEBEIGAR S ARDS HE A IG PR ORE, G046 A0 24 R A — Bkt A
FHE W5 (ICU) 1.3, 7 d I3 Activin-A . CC-16, BNP 7K, HRIEE A5 (Pa0,/Fi0,) # ARDS Bk
21 2H (200 mmHg< PaOZ/Fi02S300 mmHg, 1 mmHg=0.133 kPa). H1E2H (100 mmHg<<Pa0,/Fi0,<200 mmHg)‘
FE (Pa0,/Fi0,< 100 mmHg) ; #RHEA 1CU 28 d INIIAAFRE U ARDS S5 MAF IR AL ABET 4. /b A
TR AR B FUR RS ARDS 37 IILE Activin-A . CC-16, BNP KB fLa$h ,xfﬁllxﬁt%ﬂ/ﬁ SE 2
(ROC H1£R), 43 HT I3 Activin-A . CC-16. BNP K% ARDS 3% 28 d JET-HYFIIME . ZE8R  FhATE 103 17
ARDS 3%, Horh 52 B ARDS 20 i, B ARDS 41 9], 552 ARDS 42 4] ; 28 d /215 68 i, 3T 35 fil. AInlig
FERLRE B A 6 TS 440 E&%)\ ICU J5 1. 3.7 d I Activin-A . CC-16. BNP /K2 Wi FH &, YT 3 d I ikl
i, HARDS EJE A ICU 1,3, 7 d 1548 2 5 F ARDS 2 41 [ Activin-A (ng/L) : 1 395.36 +164.20
It 806.40+121.75, 1683.25+190.17 Lt 865.35+136.40, 1594.80+172.65 L. 842.50+124.37 ; CC-16 (ng/L) :
63.58+15.30 I 53.48+13.37, 89.24+19.38 [, 57.85+15.36, 82.62+15.74 It 54.60+ 13.26 ; BNP (ng/L) :
401.86+ 118.45 [, 25436 +72.50, 560.74+ 175.30 Lt 326.62+84.37, 592.35+ 184.73 I{, 286.24+76.25, ¥ P<
0.01 ), FETZZHAICU 1,3, 7 d 548 b B 5 ARG 410 Activin-A(ng/L): 1 410.27 £ 171.38 F 730.50 +108.35,
1 820.36+205.37 It 806.25+121.27, 1 750.38 +181.42 It 775.38+116.20 ; CC-16 (ng/L) : 70.26 + 15.38 It
45.37+11.86, 95.68+22.73 £, 51.26 +13.05, 86.92+19.64 [ 49.36+ 12.85 ; BNP (ng/L) : 452.73 +131.62 [t
205.60+63.24, 615.60+190.37 [t 272.35+81.50, 648.25+210.62 . 238.36 +68.40, ] P<0.01 ), ROC Hf £&
I3HT R, A R]SLE Activin-A | CC-16 B BNP /KFEXF ARDS BFFET- A — @ BM{E, HLAA ICU 3 d
B TN {32 K, Activin-A |, CC-16, BNP 14 T WL (AUC) LL K 95% I X [8] (95%CI) 435124 0.852
(0.785 ~ 0.907). 0.836 (0.774 ~ 0.896). 0.793 (0.735 ~ 0.853 ), FALARMTE 43 31}y Activin-A 1 248.36 ng/L. CC-16
73.50 ng/L F1 BNP 468.30 ng/L., A ICU 3 d Iil7& Activin-A . CC-16, BNP 3 Wi FRIBE4 I ARDS HHFET-1Y
AUC K, 24 0.940 (0.883 ~ 0.997 ), HAHB A VKR S B335 51, 73110 96.2% H1 88.5%. £51€ I Activin-A
CC-16, BNP /K- 55, ARDS SEE S ™ HRR M, U5 825 5 A ICU J5 3 d IME Activin-A, CC-16, BNP 7K
- 3 TS RGNS ARDS f35 28 d LT BA B I A 18
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[Abstract] Objective To investigate the relationship between the levels of serum activin-A (Activin-A),
Clara cell secretory protein-16 (CC-16), brain natriuretic peptide (BNP) and the severity of acute respiratory distress
syndrome (ARDS), and the value of predicting prognosis. Methods A retrospective study was conducted. The
clinical data of ARDS patients admitted to the Third People's Hospital of Haikou from January 2017 to September
2020 were collected, including the general data on the day of onset, and the levels of serum Activin-A, CC-16 and
BNP at 1, 3 and 7 days in ICU. According to the oxygenation index (Pa0,/Fi0O,), ARDS patients were divided into
mild group (200 mmHg < Pa0,/Fi0, < 300 mmHg, | mmHg=0.133 kPa), moderate group (100 mmHg < Pa0O,/FiO,
< 200 mmHg), and severe group (Pa0,/Fi0, < 100 mmHg). The patients with ARDS were divided into survival
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group and death group according to the survival condition within 28 days. The changes of serum Activin-A, CC-16
and BNP levels in patients with ARDS with different severity and prognosis were analyzed. The receiver operating
characteristic curve (ROC curve) was drawn to analyze the value of serum Activin-A, CC-16 and BNP levels in
predicting 28-day death of ARDS patients. Results A total of 103 patients with ARDS were enrolled, including
20 cases of mild ARDS, 41 cases of moderate ARDS, and 42 cases of severe ARDS; 68 cases of 28-day survival
and 35 cases of death. The levels of serum Activin-A, CC-16 and BNP in different severity and prognosis groups
increased gradually on the Ist, 3rd and 7th day after ICU admission, and reached the peak on the 3rd day. The
indexes of severe ARDS group were significantly higher than those of mild and moderate ARDS group on the 1st,
3rd and 7th day after ICU admission [Activin-A (ng/L): 1395.36+164.20 vs. 806.40 £121.75, 1 683.25+190.17
vs. 865.35+136.40, 1594.80+172.65 vs. 842.50+124.37; CC-16 (ng/L): 63.58+15.30 vs. 53.48+13.37,
89.24+19.38 vs. 57.85+15.36, 82.62+15.74 vs. 54.60 +13.26; BNP (ng/L): 401.86 +118.45 vs. 254.36 +72.50,
560.74 +175.30 vs. 326.62 +84.37, 592.35+184.73 vs. 286.24 76.25, all P < 0.01]. The indexes of death group
were significantly higher than those in the survival group [Activin-A (ng/L): 1 410.27 +171.38 vs. 730.50 +108.35,
1820.36 £205.37 vs. 806.25+121.27, 1750.38 +181.42 vs. 775.38 £116.20; CC-16 (ng/L): 70.26 +15.38 vs.
4537 +£11.86, 95.68 £22.73 vs. 51.26 £13.05, 86.92+19.64 vs. 49.36 +12.85; BNP (ng/L): 452.73 £131.62 vs.
205.60 £63.24, 615.60 £190.37 vs. 272.35+81.50, 648.25+210.62 vs. 238.36 +68.40, all P < 0.01]. ROC curve
analysis showed that serum Activin-A, CC-16 and BNP levels at each time point had certain values in predicting the
death of ARDS patients, and the predictive value on the 3rd day was greater, the area under the curve (AUC) and 95%
confidence interval (95%CI) of Activin-A, CC-16 and BNP levels were 0.852 (0.785-0.907), 0.836 (0.774—0.896) and
0.793 (0.735-0.853), respectively, and the best cut-off values were 1248.36, 73.50 and 468.30 ng/L, respectively.
On the 3rd day, there was the highest AUC of 0.940 (0.883-0.997) in predicting the death of ARDS patients by
the combination of serum Activin-A, CC-16 and BNP, with high sensitivity and specificity of 96.2% and 88.5%,
respectively. Conclusions The higher the serum Activin-A, CC-16 and BNP levels in ARDS patients, the worse
the severity and prognosis of ARDS patients. On the 3rd day, the combination of serum Activin-A, CC-16 and BNP
has better value in predicting the death of patients with ARDS.

[Key words] Acute respiratory distress syndrome; Activin-A; Clara cell protein-16; Brain natriuretic
peptide;  Prognosis; Prediction
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9 AHRE . D ARDS 2 W2 % 2012 4E 1A

syndrome, ARDS) J&—Fh 2Pk TR M R E T At 61
O, HOR M 298 AL, R AR A A fd Pl
JAR R AT BOPT Al ARDS (1 7
JE XS ARG, A B T4 ARDS 3 B ROA i)
., WIEER A (Activin-A) J& —FP ] filh & 2 Fl 246 ig
EYER R, 2 5 A0S 78 | AT Kok FERF I 58
i S P HE—E AR Clara 00208 1 -16
(Clara cell protein-16, CC-16) J& A4K Clara 41 fifi & A,
F)— PP I RETE EE 15T, 25 il B 0 B AR AE S I B
RAERIED I#NIK (brain natriuretic peptide, BNP)
P AR N I I R U NT TS [ e e
Yo fabs , AL U I KU AU A7 5C , T HLGS
ARDS B #R1G L UG BA —E S H5MmE . h
b, ASEFFE R L7 Activin-A . CC-16, BNP /KF-7E
ARDS S YL, 70 b 3 TS bR 0 ARDS i
T T E R AU BN, LU ARDS YL
AR

1 BREHE

11 WFEXR SR BB ST 5, i 4E 2017 4F
1 7 %2020 4F 9 AABIIARY ARDS .

Mﬂ‘ﬂ??ﬁ'ﬂ ; @ AHIE W HE F+ (intensive care unit,
ICU) i8] >7 d.

112 HERRARIE . O G IR | Sse P M
HAU AR PR AT s @ I RBORH R  IC AR EHE
1.1.3 B3  AWRAT G B B A AR, 22 R B
1R A S (AL < 2017105), A R Ko ify s
YW A B R R A [ SO A R
1.2 WFFE05 1 A ARDS FR# A BE 2 R 1 — i
I R GERE, AL AT AR | ) | 4 BT i 6 2K (body mass
index, BMI). JEREG 5 A L .00 (heart rate, HR),
I W 45 3% (respiratory rate, RR). & Jik Ifil % 43 1%
(arterial partial pressure of oxygen, Pa0, ). sl ik Ifil. —4%,
A B 53 & (arterial partial pressure of carbon dioxide,
PaCO, ). H G821 (PaO,/Fi0,) KSR IEH (positive
end-expiratory pressure, PEEP) %5, LI A ICU 1, 3,
7 d Ifil 7 Activin-A . CC-16, BNP 7K ¥ (R F] il 1%
P X I A ). AR Pa0,/FiO, Hf 5 73K
ARDS %2 & 2H (200 mmHg<<Pa0,/Fi0,<300 mmHg,
1 mmHg~0.133 kPa), H1E41(100 mmHg < PaO,/Fi0,<
200 mmHg). # J&# 4 (Pa0,/Fi0,< 100 mmHg) ; H ¥
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A ICU 28 d NAEAFIG L 43 AFIG L RIBET 4 .
1.3 Geiteérik R SPSS 20.0 4o it 4o Bk
o IERSARTHRE ORI + PRifEE (R +s)
FEw, A B[] S A R) b R B AR 0 4 22 4 AT
PR ST A AR I B AR A ¢ A e TR0 R
DABI S 43 R, SR A xRS B AT 4L ) L
o 2l 52 H TAERRE #h 22 (receiver operating
characteristic curve, ROC 4k, /0H7 ML7E Activin-A |
CC-16, BNP /K-l ARDS % 28 d JET-HIHME ,
ROC 4 R FR (area under the curve, AUC) L3R
H Z K555, P<0.05 NZESAGIFE L.

2 & B

2.1 BAEAMEARREN - AL 103 6] ARDS £,
Horb B 67 4], L1k 36 195 4F % 28 ~ 81 %, F
¥1(54.83+£10.65) % ; 5 £ ARDS {3 20 f4i],
& ARDS 41 5], # 5 ARDS 42 i ; 28 d 17-1% 68 fiil,
FET= 35 1.

22 T HSEEABRHE —WRILR (R 1) :
FET 4 PEEP W & THAIG 4, ZRA G+ E X
(P<0.01), PIdLBERITER] . AFHE L BMIL, FEAEG |
W RR. HR & PaCO, b EF TG4 X
(#1 P>0.05),

23 SET-H SAFWE A B A MG Activin-A, CC-16
S BNP KPR AG L8 (3R 2) : R T-4H 38 A ICU
1.3.7d Ifil#& Activin-A . CC-16, BNP 7KF-44 1 i 75
TFAENH B (B P<0.01), HAET 4 E 3 dif
M3 Activin-A . CC-16., BNP /K F-FHEde B B, 5 A
ICU 1 d i 22 R Gt L (¥ P<0.01). {7
6 4 BB 3 45 I [8) 517 Activin-A . CC-16, BNP 7K
SPAREANEA B, 25 B E] S A 2 R TR E L
(#1P>0.05),

K2 FTHS5TEFEH ARDS EEN ICU

A [E B8] & I §E Activin-A . CC-16 &
BNP /KFEZU LR (x £5)

3 5% Activin-A ( ng/L)
(i) 1d 3d 74d
A4 68 730.50+108.35 806.25+121.27 77538 +116.20
FETo4H 35 141027417138 1820364205372 1750.38 +181.42°
{1 10.117 17.224 15.962
P <0.001 <0.001 <0.001
13 5%k CC-16 (ng/L)

(i) 1d 3d 7d
yeanEl 68 4537+11.86 51.26+13.05 49.36+12.85
T4l 35 70.26+1538  95.68+22.73% 86.92+19.64"
{8 8.904 15.827 13.480
P <0.001 <0.001 <0.001

131 1%k BNP (ng/L)
(f5) 1d 3d 7d
A4 68 205.60+ 6324 27235+ 81.50 23836+ 68.40
BET-4H 35 452.73+131.62 615.60+190.37% 648.25+210.62°
{8 7.405 13.683 14.928
P{H <0.001 <0.001 <0.001

W 57ARY 1 d Heg, *P<0.01

2.4 AN[EYFES™EFLE ARDS % M5 Activin-A |
CC-16, BNP /K PA84L LA (3R 3) : [ ARDS 322
s 8/ i H. ARDS 82 415 ARDS w41 1
Je AL, BORE PS4 A 97 ARDS $2 7P EE 41 5 ARDS
NI TSI, ARDS HEH A ICU 1,3, 7 d Il
T Activin-A . CC-16. BNP /KF 20 i & T ARDS
IR 2 (4 P<0.01). H ARDS T J¥2H 3 d i1
& Activin-A . CC-16, BNP /KBl 45 1 d B B & Tt
L 22 WA G R L (F) P<0.01). ARDS #%
rh BE 20 4% 15 [8) 250 3E Activin-A . CC-16 & BNP 7K
AR G, 25 B[R] S A s R TR G R L
(¥ P>0.05),

x1 RTHAS5FEEARDS BE—RARILR

g5 f1%k P (4] @?@ A (1] (%)) BM£

- (f) B Lotk (% ,x+s) JREERY  EAER Z Rk JERHFE AR it (kg/m’, x +5)
yearEitl 68 43 25 54.36+10.42 34(50.0)  18(26.5)  7(10.3) 5(7.4) 4(5.8) 23.35+2.24
SET-2H 35 24 11 55.70+10.80 19(54.3) 8(22.9) 5(14.3) 2(5.7) 1(2.8) 23.20+2.15
x /i1 0.289 1.426 0.247 0.752
P{H 0.591 0.190 0.622 0.504

g fi%k FEmlps (11 (%) ) RR HR Paco_2 PEEP

() PR s Fe I AR AN (YK /min, x+s) (YK /min, x+5) (mmHg,x+s)  (ecmH,0,x+s)

pearEcl 68 6( 8.8) 14(20.6) 4(5.9) 24.75 +4.70 103.84+13.62 39.62+7.48 8.72+2.16
BT 35 5(14.3) 9(25.7) 3(8.6) 25.63+£5.28 105.20+15.86 38.35+7.13 13.15+3.58
x /18 0.723 0.350 0.264 0.851 0.984 0.950 6.872
P 0.395 0.554 0.608 0.340 0.263 0.307 <0.001

¥ : 1 mmHg=~0.133 kPa, 1 emH,0~0.098 kPa
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e 20 o

1.00
#3 FEMERE ARDS EEA ICU JJ_.—'# -
A EI Rt iE] & M 5E Activin-A . CC-16 &
BNP /KFEZ LR (x £ 5) 0.80 |=
13 11%% Activin-A (ng/L)
(f)) 1d 3d 74 MO'()O -
g 61 806.40+121.75 865.35+136.40  842.50+ 124.37 g
Q a a
EEA 42 139536+ 164.20 1 683.25+190.17* 1 594.80+ 172.65 o040 |  activina
8 9.218 15.836 13.728 — §3ECC-16
P <0.001 <0.001 <0.001 HEIRBNP
0.20 — PIR IS
% CC-16 (ng/L) — BHL
205
(fai) 1d 3d 74d
g 61 534841337 578541536 5460+ 1326 0 00 040 060 0.8 L
R 42 6358+1530 89.24+19.38% 82.62+15.74° | — g
{8 6.502 13.205 9.892 TR BEH o =
= 1 ICU%E 3 Activin-A. CC-16 % BNP
P <0.001 <0.001 <0.001 ¥ s
I il ARDS 3 28 d FET-1 ROC HiZ%
e BNP (ng/L)
ik
(f) 1d 3d 74d

A 61 25436+ 7250 326.62+ 8437 28624+ 76.25

RIS & .

HmEA 42 401.86+118.45 560.74+175.30" 592.35+184.73% ARDS V£ J i UL 2 e F 0 , H & R A A8
i 5.173 7.215 10.827 o . 5 N

4 =} NA Q ) N 4 N, l—]
P 0.008 0001 0001 A, B PRI R SRR AL T 1 R LR R 22

e HARY 1d g, *P<0.01

2.5 I Activin-A . CC-16 & BNP /KF-Fiill] ARDS
B 28 d LTI E (B 15 38 4) ¢ 45 B[R] 55 1ML 7
Activin-A . CC-16, BNP /K - X} ARDS & # 4L 1-1
H—E WA, A ICU 3 d By F M (a5, H
A 2 9 4 Activin-A 1 248.36 ng/L. CC-16
73.50 ng/L., BNP 468.30 ng/L.. A ICU 3 d [ Activin-A
CC-16, BNP BX& T ARDS BZSET-AY AUC B i
KT A ICU 3 d 1Y Activin-A . CC-16, BNP HLIfif5
b, 2SI G E (Z (855020 5.437 . 5.950,
6.518,34 P<0.05), 3 A 10 (1) SRR N 96.2%
RSl 88.5%,

— Lo ARDS 3 1 L TS VTS AN R T
P99 (AR RN R A AP IR U A B2 R 9T
Activin-A VEH—Fh Z T RE 40 M -, 7E M0 5 R
i & A R R R AR E BN AE A R IR
FERRUEETIAITHA T, CC-16 —Rh A IBE 2
T, Z 5 S AEH S ARAE RN , 76 FAE i £
T A R R R 45403 1 A A
Py, BNP S —Fh O BB E M AR, LS
IR XU R 5 A5 %, 1 L& FT/E A ARDS il
JEFIR IS 45 AR

AWFFLEF R, ARDS FEHA ICU1.3.7d
I3 Activin-A . CC-16 . BNP /K38 i 5 T ARDS
B FET- A ICU 1,3, 7 d L% Activin-A

x4 NICUAEBTEAME Activin-A . CC-16 5 BNP 7K EFiill ARDS £2EF TN E

sob T EHWE G - P TURRE FRRREE O PHYEWON PAMEWON AR FEE
7N (
8 (ng/L) (%) (%) (%) (%) BRI B
A ICU 1 d Activin-A 992.75 0.750  0.693 ~0.811 0.010 71.8 74.0 76.2 69.5 2.762 0.381
A ICU 3 d Activin-A 1248.36 0.852  0.785~0.907  <0.001 86.2 80.6 83.5 82.8 4.443 0.171
A ICU 7 d Activin-A 1.095.40 0.804  0.746~0.865  <0.001 80.6 76.4 79.2 78.0 3.415 0.254
AICU1dCC-16 54.80 0.725 0.664 ~ 0.783 0.020 71.2 66.5 69.0 68.6 2.125 0.433
A ICU 3 d CC-16 73.50 0.836  0.774~0.896  <0.001 82.4 79.5 77.2 85.2 4.020 0.221
A ICU7dCC-16 66.72 0.788  0.732~0.845 0.003 783 73.2 71.7 80.6 2.922 0.296
A ICU 1d BNP 304.25 0.704  0.643 ~0.762 0.027 66.0 67.4 70.8 62.7 2.025 0.504
A ICU 3 d BNP 468.30 0.793 0.735~0.853  <0.001 74.7 79.3 81.7 72.6 3.609 0.319
A ICU 7 d BNP 475.28 0.758  0.703 ~ 0.820 0.008 722 735 76.3 68.5 2.725 0.378
A ICU 1d 3 $84RBEE 0.816  0.758~0.874  <0.001 82.7 75.3 78.5 79.7 3.348 0.230
A ICU 3 d 3 $84RlkE 4 0.940  0.883~0.997 <0.001 96.2 88.5 92.6 91.8 8.365 0.043
A ICU 7 d 3 #8FrlE & 0.844 0.787 ~0.906  <0.001 86.3 78.2 81.4 82.5 3.959 0.175

T AR
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CC-16 J2 BNP /K V-2 8 = FAE 41, H ARDS
JELH BET-Z A ICU 3 d BT Activin-A, CC-16
BNP /K ¥ Tt e 3 . X SE i B I3 Activin-A |
CC-16 J BNP 7K PR A0 St e ¢, A ICU 3 d
M35 Activin-A . CC-16 X BNP 7KF-JH & ARDS
F 0 I HE R, WU 8825 . Apostolou %5 RFSY
R, Activin-A 7KV T} 5 5 ARDS Y™ 5 % 5 A
X, AIAES 5 ARDS W &AL Ktk Rl fE .
F s VEEE R, M5 CC-16 /KF-#8 25, ARDS
FI s O™ LV CC-16 /KF7E ARDS ST %
O B L S I T AR TS R RAFAE R
B, Sun Z5'"2VBF5T 300, ARDS SET-41 BNP /K- i
i TAEIE AL, H BNP 7KV B 18 00 = i g, U
W] BNP 7KF- Xt ARDS A9 ™ 8 #% B S il Js A7 — 2 1Y
PEAG A

AWFFEH ROC B 51 B, A ICU 3 d I iE
Activin-A . CC-16 } BNP /K-l ARDS 75 28 d
FET WM (B3 e, LA A BT (B 23 ) A 1 248.36,
73.50 F1 468.30 ng/L; L 1 A ICU 3 d Activin-A
CC-16. BNP = F KA Hiilll ARDS & L2 AUC
T A, B R T 3 TS b Lk T, LRk
RSB AT, XU B FRBORS I IV Activin-A
CC-16 Jz BNP 7KF- 1l ARDS £ 4 Fil j5 A7 — &
AR T ICU 3 d i 3 TiFE AR & 7 ARDS
BFEIET BA RSN, Kim 251 HF 5 £, 1
V& Activin-A 7K E7E ARDS (3% g 8 7 E, W)
Activin-A PR EAT ARDS F8 59 17 A B 73
JEEARKE B, 41k ARDS By RROEHLitHe 5
Bk ST R B, 3E CC-16 KFAE ARDS 36T
B B ETE KB CC-16 XF ARDS Y12 Wt K 7
Je VAL BAT B I RANEL. S5 AT IFSEAR s
CC-16 /KF-RfiE ARDS FB 59 1% in = 1m . 35 7 v
5 BNP /KB E 15K, CC-16 BEA BNP 2 ARDS
Il PR R

28 b FRIR, LT Activin-A . CC-16 & BNP /K F
Fh 5 ARDS FBE B HARE LA R A
X5 AICU 3 d L7 Activin-A . CC-16 & BNP 3 T
BCA RGN A ARDS 7™ B AR B K 5 ELA Bt
PR, AEASBIFZE I (9 I B — , HLA TR A5 1452 M)
WEEZ , 5 a5 5 Z M RPN LSS E .
FIZERZE A F 7 R R 25 rh
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