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A clinical study of the effect of sivelestat on the lung endothelial glycacalyx layer of moderate severe ARDS patients
Wang Yuhui,Ye Baning® ,Shi Xianging
(Department of Intensive Care Unit sthe People’s Hospital of Guizhou Province ,Guiyang ,Guizhou 550002 ,China)
[Abstract] Objective To investigate the effect of sivelestat on the lung endothelial glycocalyx layer of patients with moderate
or severe ARDS and its clinical outcome. Methods This was a randomized, placebo controlled,double blind trial that involved a to-
tal of 80 individuals,who were admitted to the ICU of Guizhou provicial hospital during the time period from June 2012 to June
2014 and,as patients with modest or severe ARDS, required mechanical ventilation. The individuals were divided into two same sized

! intravenous infusion consecu-

groups. One group were the treatment group who were treated with Sivelestat by 0. 2 mg * h™' » kg~
tively for 72 hours. The other group was the control group whose members underwent saline intravenous infusion simultaneously
with the treatment group. Their cardiac indexes (CI) ,extravascular lung water indexes (EVLWI) , pulmonary vascular permeability
indexes (PVPD ,and blood gas analyses, serum elastase (NE) , heparan sulfate (HS), Syndecan-1 were obtained when they at ad-
mission, the 24th as well as the 72nd hour. The duration of the mechanical ventilation,ICU stays, hospital stays and mortality within
90 days were recorded. Results There was no statistical significance in the differences between all the indicators of the two groups
at admission(P>>0. 05). By the 24th hour, the oxygenation index of the treatment group was found to have increased significantly
(P<C0.05) after the Sivelestat treatment compared to those of the control group while the EVLWI, PVPI, serum NE, HS, Synde-
can-1 and Balf-NE of the treatment group had become significantly lower(P<Z0. 05). By the 72nd hour, the PO, ,P (A-a) DO, and
oxygenation index of the treatment group,compared to those of the control group,had increased significantly (P<C0. 05) while the
levels of EVLWI,PVPI,serum NE, HS, Syndecan-1, Balf-NE, Balf-ALB had decreased significantly (P< 0. 05). The duration of
mechanical ventilation,ICU stays,hospital stays and mortality of 90 days were decreased significantly in the treatment group com-
pared to the control group(P<C0. 05). Conclusion Sivelestats leads to much better oxygenation, shorter duration of mechanical ven-
tilation, shorter ICU stays and hospital stays and lower 90 day mortality among patients with modest or severe ARDS, Its protective
effect might be associated with the reduced pulmonary vascular EGL structural damage.

[Key words| respiratory distress syndrome,adult; Sivelestat; eElastase inhibitor;lung endothelial glycocalyx layer

AENE I E I SR A AE (ARDS) 24 I P9 AN E B R E ARDS (93597 325 DAHUAGE SR B O RO L W=
W PR b AR AT VR P 0 360 RME A P AR SR AE o I R AR AE 19 2 BT I R M AT 25 EAETR R A R Z R A
PERF IR R LR AR o A BE AT A R AR AP M ORI S A WE CEGL) J& il 55 P K 240 0 2 1 17 o AR b M 2 7
MR AT AR O & TRORM S HEAE ARDS [BH M %S5 p IR e ] 5 B0 6 A0 i A P9 R O RE L L OB Pk Y
5 SEAATI IR 8 s AN TR T I DR A A R TR AR AT I LF R e SR I N R R B S M A 1 9 T e ¢
b I % ) B YRR B R LS RS R . B, ARDS [y 0 ARDS R AN . AT I 1 B ARDS B35 R H
RTT AR 2 H I % G B B A U T 5T B4 (HL A X HR PR 200 6 P A S 0 PG 2 R D L SR P A O X

EE BN : EFEME982—), IR B4, EZMNFM AP IR TAE. & BIRAEH,Tel: 13985512271 ; E-mail : 50083084 @ qq. com,



2794

% EGL B9EH , LA & X ARDS H & (11 FRIA YT 501 .
1 #ER5H&®
L1 —fB%ER A 2012 46 A FE 2014 4 6 A AEARE
ICU [ 1 T & ARDS 8 & LR 4 2012 4F AT AR E S, 43 90k 42
ZHLAGE S, WA R IE R R (PEEP) >10 mm Hg, &/ & 1§
BT 200 mm Hg ], i 45 34 35 75 7P W LA B 0T 0. HEBR A7
A5 Tl i T O S R T AR EE IR, L AR 72 h NAE TS
B . DAREALE T 28 55 90 A0 B Bt L 43 9 3R 97 41 e X i
A4 40 Bl fe Z g A 80 Bl B L AR IS 22~ 68 %, (R i =
35~75 kg, WAL E S IRF & KA ICU I 2ok A 2 5 g
PE R4 (APACHE T ) 22 R B4 i1 8 L (P>0.05) , B A
A, AR T ERFME NREREHZE R AW ZET.
1.2 ik
1.2.1 JRIF ik WABETENAIE S AT LLVLWGEE S L
TR VAR IT E R L VRIT A A TSR A] 0.2 mg -
h™' o kg "HRBKRFEE SR AL IE SR 72 hy X B 4L A R JE] 4R
THEAEMBKEAN. TG LY d % ANEH S % A 58 h g )T
PR 20 IF AN R TR SN RO T AN R AR S 4 b
[(IRGEIN
1.2.2 WDHEFR  FrA SR E e A ICU B, 24,72 h i i
D I 4347 5 388 2o ok I8 4 s 5 20 HE I e (PICCOD Wa 0 HE 45
K (CD LI 58 1 iK $5 % CEVLWID K Ji 1 455 38 335 1 35 % (P V-
PD) 5 3175 45 W] 18] 25 B3 I I % A< 45 00 38 4 26 (1 | (NED LB iR &
e T 2% (HS) (Zh 25 2 11 5 M -1 (Syndecan-1) 7K - 5 3 B B il ¥4
HEPEWR (BalD Kzl Ball-NE % & [ (Ball-ALB) 5K -, SEiT M
40 H WL AR 3 TCU B ) A B b ) &% 90 d s S,
1.3 Guil2#4ab 8 SR SPSS19. 0 e it 2447 4 H7 - HF 2
TR DL T s TR AL R FEA I B 3R ¢ K56 L A [A) EL R
SR 20T ECR B LR SRR ERCR A o K, DL P<
0.05 HZERALIT¥E L,
2 & 7
2.1 B4R A A & PICCO Wi &5 R b #8 A ICU
B, G 4 ] 4% 143 A B2 PICCO Wl 25 5 44 25 B 4 i % 2%
X(P>0.05), £ 24 h if 5 X A L IRIT ARSI E %
1 (P<<0.05) , EVLWI & PVPI 7K & 2 & (P<<0.05),
FE 72 h 5% MR AL IR YT A st koam 48 4 i (PO | Jili ¥ 3h ik
A EZ[P(A-a) DO, ] A A 48 808 3 3 i (P<C0. 05, 3f A.
EVLWI K PVPI /K i & F#AK (P<<0.05) , L& 1,

1 WABREMS SR PICCO MM R L& (zLs)

i H s 1] TRITH (n=40) Xif BR2H (n=140) P
PO, (mm Hg)  AfFICU  53.4349.85 53.1547.53 0.89
24 h 60. 8445, 824 60. 965, 442 0.92
72 h 71. 745,18 @ 63. 286,14 <005
P(A-2)DO, \
MEICU  237.98467. 54 248.35453.34  0.45
(mm Hg)

24 h 196. 26+41. 58" 199. 18426. 67¢ 0.71

72 h 165. 63422. 88 > 174.59+13. 34% <C0. 05

AATRE AMEICU  139.80423.52 145.43+£28.39  0.34
24 h 168.86417.93**  150.71£14.19 <0.05
72 h 286.18+17.327% 225, 18432. 32 <00.05
1 MM ICU 3.2570. 68 3.1540.84 0.56
24 h 3.424-0. 34 3.3040. 42 0.14
72 h 3.3740. 42 3.31240. 43 0.55
EVLWI AfE ICU 9.861.89 9.65+2.13 0.65

FRES 2015 4 7 A F 44 55 20

gkl FWHBEOSHHK PICCO BN RER (zLs)
TiH inga)| BRI (n=10) FFHBZH (n=40) P
24 h 11.58+1.18* 12.20+1.24*  <C0.05
72 h 7.901. 02 8.52£1. 04 <C0.05
PVPI AMEICU  3.2740.84 3.14+0. 65 0.44
24 h 3.3940.45" 3.67+0.320  <0.05
72 h 2.80£0. 37 3.42+0.37"  <C0.05

©P<C0.05, 5 X R4 L g5 P<<0. 05, 5 A ICU B ;b . P<<
0.05,5 24 h [lb#¢.

2.2 PIZHARAE MR K Ball Kpi 452 #EA ICU W, P4 ] %

MK S Balf #2534 25 F oG8 it 2% B L (P>>0.05), 7 24

h I 5% A L 8L 3R 97 4l I 3% NE. HS, Syndecan-1 & Balf-

NE /K3 & 2 F A (P<<0. 05), 7E 72 h 53 IRAE . RIT A

NE.,HS,Syndecan-1 &% Balf-NE,Balf-ALB /K 3 i & [ Ik (P<<

0.05), L3 2,

*x2 MEBREMER Ball LR (X+s)

TiH B 1] T (n=10) Xof HAZH (n=140) P

1% NE(ng/ml) A ICU  139.32+63. 01 148. 69453, 71 0.48
24 h 158. 16234, 04 * 192.87428.61* <<0.05

72 h 92.90-+35.73*% 201, 13440, 61* <0.05
3% HS(ug/ml) AFEICU  5.5442.78 53042, 12 0.67
24 h 3.8142.077% 6.72£2,93°  <0.05
72 h 2,781,474 6.37-£3.08°  <0.05

I3 Syndecan-1  AfE ICU 157, 62+51. 40 158. 32+£69. 29 0. 96
(ng/mL)
157.89+71.75 <C0.05

126.55+57. 46> <20. 05

24 h 104. 87+35. 18
72 h 37.78+22, 78
Balf-NE(ng/mL) A ICU  393.39+152. 53 420.684159.59  0.44
24 h 263.234133.49**  457.04=£192.76 <<0.05
72 h 201, 59+110. 48 % 437.204196.82 <0.05

Balf-ALB(g/L)  Af£ICU 18.184£5. 61 17.44+7.65 0.63
24 h 23.76£7. 58" 22.82410.51*  0.65
72 h 13.0145.05" 20.13+10. 21> <<0.05

* L P<<0.05. 5 X R4 H ;e P<<0. 05, 5 A ICU B Ho &850
P<C0.05,5 24 h lLE,

2.3 W4 H R AR LI AT AVLARE SR A
ICU B[] Be i 8] & 90 d 58334 o F R T B4l 2 7 A
Gitep i SL(P<<0.05), i3 3,

£3 WABEIGKIER

i H YT UL (n=40) X HRAL (n=140) P

HUBE < 4.85+1.35% 7.754+2.60 <0.05
A ICU b i 7.4842.17"% 10. 9543, 07 <0.05
3 B B ] (D 14.1045. 76" 18.1346.85 <0.05
90 d JEIER [ n( %) ] 2(5.0)* 5(12.5) <0.05

* 1 P<C0. 05, 5 X} B4l Hh A,

3 i it

B i B AMIF5E Bon EGL &0 T4 5 Fr A I8 1 i i — 2
W AR 4544 5 £h 3% B T AR  Syndecan-1 ., 8 fig Bk L2 2R B -1 Cglypi-
can-1) \HS B ERIL #CE 2 S RA KT . EGL Y R 4R 45 44 ol
L5 M3 A i ALB &5 0o 456 T8 A B i 9 )2 (ESL) L H
RIIA S ESL mJ RE & g 52 i 45 57 B 2h Al A0 B E A5,
ARDS v, [ifi 56 40 158 P B B I 00 R 37 1 A o DA K gk
& B 43 8 T A S B RO Th RE AR H e R
TN B A AR T R B9 R EGL 254 1 B R AR 1T fig
J T80 ARDS B i B 40 i A S M RN, £
Sk N S5 R 5 2 EGL 454 32 2R IR I L J5A %2 3] EGL 4



EREF 201557 A% 44 5% 20 B

5 14 i I P B A0 b T R R T KT I R RE B IR B L A
T I P B 2% 1D 6 B 43 R LA B A T K I v e 2 i
FhBE 400 P B 40 A 52 R L 3 T 5 B0JR) B 48 0 R A AR N
L BT 7R I A b3 it PICCO %5 T BeAl I i) nT i 31
L7538 375 P i s T I A A i K 8 B o, B 5 R e
RIS . WFIT bR R N 2 A R R A
L 0 B ANP 38 45 R R ) DL S B0 EGL 58 PE g i
EOT L EGL S5 Mg )5 . P Y HS . Syndecan-1 254 5
AT LL LA B ARSI AE T G 3R P R g i 200, R,
J f HS J Syndecan-1 7K1 DL 8] 32 19 &1 4= B EGL Ay 46t 3
FEAE . H AT B TEE X L EGL 1 Jy $8 & 0 45 St 25 90 ih
97 PULEkER A N LA R NE S 5. H ik gE BoR
PG 2k sk 71 0] LGE a2 X e Pk A i NE 93 ] . e SR 3
L 248 0 SR AR ek 0 v PR 4 IR R 1 4 IR T OB A R
T o B R 8 4 ik IS 7 o i 2 il Bt 4511 L P A Sk DAY A R
PIERRET S EGL 54945 3¢ H i A& WAH KR E .

AWFGE B R AE 24.72 h B 5% BUAL 4L IR 97 41 I 2K
Balf 7 NE /K3 2 2 F & (P<<0. 05), Il 3% HS M Syndecan-1
K-, 35 6k B 20 A% (P<<0. 05) . 2 71 76 {8 F1 75 4 5k 71497 )G
HE EGL & fift F2 1 BH S5 0ok 5%, 15t WA 15 40 o &1 T LA NE #9
B BRIV I A B 3 7 L3 1, AT 0E — 25 98 20 ARDS At NE X
EGL Bymkdf ., Pidlgm# EVLWI,PVPI K E7E 24 h Bf ¥ A
ICU B F 8 (P<C0. 05) , B J5 7E 72 h TR H AiGyr A 7e M
255 24 h J2 72 hoBsF oK - 35 B % BE ZH 4K (P<<0. 05) . 3 B
o VG 2 ok ) AS B 58 4 BEL T A 100 30 o7 1 R o R ROl A ik
FHJG 24 b il i 45 8 & YA A T (A AE 24,72 hiRYT ALY
it 1L 45 30 37 P AR T 4 R AL, 22 A SR X (P<<0.05), 1
JR PG4 Sk 7 X ARDS filf ifin 4 38 o kB0 A — 2 o E R A
Balf-ALB A5 fb th S BLSGTH i 7 R MR A R 34 (A4l Bl 4 24 h
ERTGH#E X (P>>0.05),1 72 h JAYF4H B35 F M (P<<
0.05), % BT e 590 A B 5 C L7178 ARDS. 7 F 25 Tl 28 & i
MW BRI 2R AU B ALBBIFC 2K ™%, It H
ALB Y HIBKENEF L., £ 24 hiNWHBEE N EER
TG 28 X (P>0.05) MGy A\ G E0R I 4 B 3 3
(P<C0.05),F B fig 5 B HFEARE ICU R i B h @ % & A
R L 3N AR Mk L PEEP % F B B R 4 R 4E R AR 60
mm Hg{EH iR WA EHE R B 825 BRI as
GBI UL VE ik W R PR A AE 24 hib R E &
BRI MY AL R A A TR 72 h B Ey A ) B A
$2 5 (P<C0. 05) 45 & I3 B Balf K3 48 b5 43 81 7 , 74 4i 5k
AR 3 98 EGL 4015 5 . il i 3 30 2 1 R A I 2 #)
BEUCE A AT MER . R IG R AR Bos 1397 AP E
S AR TCU B[] A3 g B 1] B 90 d 95 58 36 34 35 fIK T X
B (P<C0. 05) . 1t B 170 £ 3k ) 76 5035 I AR ik bR (W) Bsf % 2 o 2
TG LA BN R T .

gk b JIr ik . NE 410 il 70 75 48 5% &) 78 5 % ARDS g3 2
R EUCER AR IF BT LR 2 AR 3 HLAGE
W] AE ICU W ) A B i 6] &% 90 d st 3, HARIE Al fE 5
W B NE (89 28 505 06 M, ok 20 il 1fn % EGL 45 84 i 41 2
X,
& % Xk

[1] Ware LB, Matthay MA. The acute respiratory distress

(2]

(3]

[4]

[6]

[7]

(8]

(10]

[11]

(12]

[13]

[14]

[15]

[16]

2795

syndrome[ ] ]. N Engl ] Med,2000,342(18) :1334-1349.
TR R4 & BT . S0t v e o 30 25 A i S Ll R
o R L) 1. I R IR 2% 75, 2015, 20 (1) 1 147-149,
150.

Ranieri VM, Rubenfeld GD, Thompson BT, et al. Acute
respiratory distress syndrome: the berlin definition[ J].
JAMA,2012,307(23) :2526-2533.

Mansoor S, Afshar M, Barrett M, et al. Acute respiratory
distress syndrome and outcomes after near hanging[]].
Am ] Emerg Med,2014,33(3):359-362.

Villar J,Fernandez RL ., Ambros A,et al. A clinical classi-
fication of the acute respiratory distress syndrome for pre-
dicting outcome and guiding medicaltherapy[J]. Crit Care
Med,2015,43(2) :346-353.

Yang Y, Schmidt EP. The endothelial glycocalyx:an im-
portant regulator of the pulmonary vascular barrier[ ] ].
Tissue Barriers,2013,1(1) :23494.

Reitsma S, Slaaf DW, Vink H, et al. The endothelial gly-
cocalyx: composition, functions, and visualization [ J ].
Pflugers Arch,2007,454(3) :345-359.

Massena S, Christoffersson G, Hjertstrom E, et al. A chemo-
tactic gradient sequestered on endothelial heparan sulfate in-
duces directional intraluminal crawling of neutrophils [ ] ].
Blood,2010,116(11) :1924-1931.

Collins SR, Blank RS, Deatherage LS, et al. The endotheli-
al glycocalyx:emerging concepts in pulmonary edema and
acute lung injury[J]. Anesth Analg, 2013,117 (3): 664-
674.

Schmidt EP, Yang Y, Janssen W], et al. The pulmonary
endothelial glycocalyx regulates neutrophil adhesion and
lung injury during experimental sepsis[J]. Nat Med,
2012,18(8):1217-1223.

WO PNVEE L A AN K AE ALT/ARDS 2 W K s
Al A g o AN BT ], R 5 822 B 2 . B2 2% i, 2014
(5):457-460.

WZEZR. ARDS % G 18 505 18 HM it K X U5 1) 3F
fli A8 23 BT[], PR B %, 2014,43(36) :4953-4954.
Becker BF, Chappell D, Bruegger D, et al. Therapeutic
strategies targeting the endothelial glycocalyx:acute defi-
cits, but great potential[J]. Cardiovasc Res,2010,87(2):
300-310.

Steppan ], Hofer S, Funke B, et al. Sepsis and major ab-
dominal surgery lead to flaking of the endothelial glyco-
calix[J].J Surg Res,2011,165(1):136-141.

Fujimura N, Obara H, Suda K, et al. Neutrophil elastase
inhibitor improves survival rate after ischemia reperfusion
injury caused by supravisceral aortic clamping in rats[]J].
J Surg Res,2013,180(1) :e31-36.

Tao W, Miao QB,Zhu YB,et al. Inhaled neutrophil elas-
tase inhibitor reduces oleic acid-induced acute lung injury
in rats[J]. Pulm Pharmacol Ther,2012,25(1):99-103.

e H3#7:2015-01-18 &[] A #:2015-03-28)



