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Correlation between pulmonary vascular permeability index and calcitonin in acute respiratory distress

syndrome associated with septic shock
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[Abstract] Objective - To analyze the assessment value of pulmonary vascular permeability index (PVPI) and procalcitonin (PCT) levels to the severity
and prognosis of acute respiratory distress syndrome (ARDS) associated with septic shock. Methods - Clinic data of 100 ARDS patients admitted to
Affiliated Hospital of Nantong University was analyzed retrospectively. The clinical data was collected as follows: gender, age, infection site, acute
physiology, chronic health evaluation [l (APACHE II ), sequential organ failure (SOFA) score, serum PCT level, and hemodynamic parameters which
were monitored by pulse indicator continuous cardiac output (PiCCO). Patients with septic shock associated with ARDS patients were divided into mild,
moderate and severe groups. The patients were divided into survival group and death group according to the 28-day prognosis, and the differences in
the parameters between two groups were analyzed, to evaluate PVPI and PCT in predicting the severity and prognosis of septic shock associated ARDS.
Results - There were significant differences in PVPI and PCT between ARDS group associated with septic shock and not (P=0.000). PVPI and PCT
increased with the severity of ARDS, and there was a statistically significant difference between the ARDS groups in different degrees of PVPI (P=0.000).
Pearson correlation analysis showed that PVPI was positively correlated with APACHE 1l score and SOFA score (+=0.554, P=0.000; r=0.431, P=0.000),
and PCT was positively correlated with APACHE I score and SOFA score (=0.313, P=0.004; /=0.320, P=0.004). Receiver operating characteristic
(ROC) curve analysis showed that the area under the ROC curve of the prognosis of ARDS patients with sepsis was significantly higher than those of the
two groups. Conclusion - PVPI can assess the severity of ARDS in patients with septic shock, and PVPI and PCT are predictive factors of prognosis. The
combination of PVPI and PCT contributes to early stage diagnosis of ARDS associated with septic shock.
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2P 2558 22 A 1F  (acute respiratory distress syndrome,
ARDS) R—Fpatk RIEVEMIRG, 2 Mgl ™
A M RAEFRE S, BFge ¥ %W, 76 50 ZAE R
HIfeEEEE T, ARDS KA 10.4%, HINLRE,
2 SPGB0 & 58 ARDS BESET- F LN, A
il Y B oRZ) 40% (1) ARDS 54 By PE YA 3% Sk
iE AR Y ARDS B89 W T iE AH C [ ARDS Je /o ARDS [y
IR BEIE 2B A B Y R IR SR AL

%45 2 i (procalcitonin, PCT) J& CAPA & [ K i
— 0, T 1975 FE kR B, 116 4> &AM 4 K,
S AH 4y - U oA 13 000 [ BE & H . PCT R N oMa e
BAf, Rifiji 3 h A PCT ik B R Fifase ) HEH R AL
TR 2 AR A SN, PCT o — 240 B Jg% e B A b i
Yy, X BEGLRISINA B R R RN, RT3 hL
BRI 254 1) A B R T B RCR PRl O 5 e g ™ R B R T
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continuous cardiac output, PiCCO) W& | & & 4E B 3 Ifn it
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(pulmonary vascular permeability index, PVPI), U] PCT
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HHE2016 48 1 H 1 H—12 A 31 H peall K & =

B 9 P52 FHIGIA 1) ARDS JBE ISR 5. AN iEdrif:

ARDS £ 7 & 2012 4E ARDS Akt B AR, 4R
i =18 %5 Bege bR i 5 & Sepsis 3.0 iZWidrifk, >t &
T R HER S PEETT (early goal-directed therapy,
EGDT); @Ef7IfiiE PCT Mz f PICCO Yaillls IWfn R TR
R, HEBRbRME: EOR. EL.OIEERRL . ORRE . 2
PEOALEZE (AMI), DiEMEAR T, KEFRMR %, Bk
PHIEPERR B s fEBERA] <24 h,

1.2 IR TR B sy 41

Wt B E — BETORE, AR, PRI G E AL
FH Ik E (MAP), 03 (HR), w0k E (CVP)
S, FRUA BRHRAR 24 h PN B 25 T TS Sk A A R
i BER P4 T (APACHE 1 ¥4y ). FH B EIhfe s
SR BE 4y (SOFA B4y ), 4% 18 2012 48 ARDS Hi 4k 7 ik 43
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% ($RMBAEAFE) . B Eh PaO,/Fi0,=201 ~ 300 mmHg
(1 mmHg=0.133 kPa) HFFSKIEE (PEEP) Biifsl<iE
IEE (CPAP) = 5cmH,0 (1 cmH,0=0.098 kPa); &%
Pa0,/Fi0,=101 ~ 200 mmHg H PEEP > 5cmH,0; & J&F
% PaO,/FiO, < 100 mmHg H. PEEP > 10 cmH,0, /&% Ju ik
P A6 ARDS B EARYE 28 d Wi J5, 4 A 4L FI%E
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1.3 Rxls ik

AFETh NSERL PCT AGI, Sl AT (RN ES R s R
FHEAR B LR W MLOHE L S, JELEM 3 2k, BUT-#{E;
TUAMAEEYE 2580, B RIS PiICCO M52 4 (MAP,
HR, CVP, PVPI),

1.4 Geil2fJiik

K1 SPSS 17.0 #R{EHATGE U Fo0 b, IR HYE
EERA x+s Fon, 2 HiEHeECR H 4855, S AL
KT 2o M. TR LLECR ¢ k. #ebrz
i ARG MR H Pearson AH3G 0 #r . £8ill52 1 TVEFHE
(receiver operating characteristic, ROC) ik, PR & Wits
ot J G P Ok i AH G [ ARDS B2 W A 1. P<0.05
TRERAGUHFE L,
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2.1 #%4Li#% PVPLAI PCT Lk

A 100 fif ARDS B3, oAb etk ph v A1 5C 1)
ARDS 3% 81 fil, A& G 1 ik 70 4 5% #Y ARDS (3% 19
{5, YL PEAR ARG ARDS 2% PVPI } PCT 7k -1
B ARG T ARDS 41, ZER A G438 L
(¥ P=0.000) (% 1),
Fe 1 AR I ARDS S50k B e IR SR SC I ARDS % PVPI
FPCT g (xs)

Tab 1 Comparation of PVPI and PCT between ARDS patients associated with septic
shock and non-infective related ARDS patients (x %)

#1531 N PCT/ (ng/mL) PVPI
JEBYu PRI T 5% ARDS 41 19 0.65+0.29 1.34+0.28
LR TE AH S ARDS 40 81 6.54+2.30 2.12+1.00
t1H 10.185 5.940
Pl 0.000 0.000

2.2 AFIFREEREAAEIR vl 5E ARDS (5 JELeBURHIA LR 4R
81 {3 % Gu Pk A se AHOG /Y ARDS B8 v, %8 1 29 fiil,
e 35 5, TERE 17 (. LB, ERE. YL
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Tab 2 Comparison of general data among ARDS patients associated with septic shock

JEAABAL /n
it N BHE/m R
e MRS Wk HAl
B
N
arDs 4 2 20 5845+1390 7 18 2 2
g
.
T 23 6443+£1220 15 17 1 2
T
N
arpsa V7 14 656542070 7 8 0 2
i 18 /F1E 1.562 1.743 4.494
P 0.458 0.182 0.610
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2.3 AR REAPE IR v DG ARDS JBH IR BORHI LE 4R

FEA [a] i L S G P PR se A5G ARDS 5 [ A7 2 A
% Bl (MAP, HR, CVP) & PVPI, PCT, APACHE Il i}
4y, SOFA P4y ytLEe, &5 R EIR: %A ARDS ™ & i
FEHEOC, PVPL, PCT 18 f&k i 3 s PVPT £ 4 [a] 2 L J&
DQuPEAR ARO[ ARDS B8 I LLEE, ZRA GRS
(P=0.000) (% 3).

2.4 FORPES B

Pearson #H 3¢ 4y #r &5 & (Bl 1 ~4) &R, PVPI S
APACHE 11 ¥4y, SOFA P43 S EAHSE (r [H 53 BI0A 0.554,
0431, #J P=0.000); PCT 4y %5 APACHE Il 4. SOFA if
srEIEASE (r{E5 314 0313, 0320, #5 P=0.000),

3 ARG R SEHISE ) ARDS SBH LR )1 %% 5 8% APACHE I P4y, SOFA 43 Hh ik
Tab 3 Comparison of hemodynamic parameters, APACHE II score and SOFA score among ARDS patients associated with septic shock

£z BIE i
MAP/mmHg 84.45+15.90 86.06+15.26
HR/ (7 /min) 97.86+17.15 98.20+ 18.09
CVP/cmH,0 9.07+3.49 8.69+3.56
PCT/ (ng/mL) 520+7.78 6.66+8.87
PVPI 1.52+0.58 2.08+0.93
APACHE I 4y 15.21 £8.67 17.20+8.21
SOFA {45 6.97+3.72 7.69+4.14

507 n=81

r=i),554 . -

w40 po y
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1 PVPI 5 APACHE I1 {4 f9AEE 14
Fig 1 Scatter diagram for relationship between PVPI and APACHE 1l score

507 =81
r=0.313
* P=0.004
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3 PCT 5 APACHE Il {53 Hata 1
Fig 3 Scatter diagram for relationship between PCT and APACHE I score
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HIE Fid Pfa
75.65+£12.72 2.88T 0.062
112.94+£24.45 4.020 0.022
7.65+2.85 0.953 0.390
8.57+12.32 0.705 0.497
3.24+0.79 25.475 0.000
25.18+10.93 6.939 0.002
10.12+5.18 3.080 0.052
201

SOFAFESr

h

2 PVPI 5 SOFA {4 EtE % 14
Fig 2 Scatter diagram for relationship between PVPI and SOFA score
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Fig 4 Scatter diagram for relationship between PCT and SOFA score
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2.5 AL S REC AL A hibR b gk

% e PR A B A 56 19 ARDS B MRS 28 d Wi S, &
JyA A (58 %) FngET 4l (23 fl), 4 bk 4% PCT,
PVPL, APACHE Il P¥4) & SOFA P4y 72 5, Z5 R BIR35E
T 4o EBRAEFHNET G, ERUASIIFE YL
(% 4) (P<0.05),
121542 HEAFA ST 40 3% PCT, PVPI, APACHE I ¥4 #1 SOFA 14311
Lt

Tab 4 Comparation of PVPI between the two groups in PCT, PVP, APACHE 1l score,
and SOFA score

ks AP FET41 il Pii
PCT 1.57+£1.27 432+1.36 8.609 0.000
PVPI 1.64+0.59 2.63+1.15 5.101 0.000
APACHE I -5y 15.90+38.38 23.87+10.40 3.600 0.001
SOFA P4y 7.10£4.10 10.04 +4.30 2.869 0.005

2.6 ROC Hhgksrbr

PVPI Ik & PCT 4 Wt J& e M & 72 4H 2% ARDS [ ROC
Hhek MR (AUC) sk, koA PCT, PVPI; 24 PVPI
BT {E 4 2.5 H PCT #ilbr {6 2% 3.03 ng/mL I, R % Fn
RS 4y IR 86.96% Fi1 86.21%, %45 R B ok, PVPI K
A PCT e ge kAR i #H % ARDS (19 BS54 1 Tl
Mg E (& s, &S),
45 PVPIL, PCT %} PE IR S 43¢ ARDS fy ROC i3 b

Tab 5 ROC curve analysis results of PVPI and PCT on ARDS associated with septic
shock

faks  WTE REJE FERE AUC P1H 95% CI

PCT 303 8130 8621 0924  0.000  0.844 ~ 0.971

PVPI 250 6522 9310 0763  0.000  0.655 ~ 0.850

ety 86.96 8621  0.934  0.000  0.843 ~ 0.987
1.0

= &f'l-“qu

— PCT
- PWPI

PCTIR: £ PVPL
— By

T T T ]
0 02 0.4 0.6 08 1.C

IS FHE
5 ROC H£53#f PVPI. PCT SRR TEIER A9 ARDS FUFIFEMNE

Fig 5 ROC curve of PVPI and PCT in predicting prognosis of ARDS associated with
septic shock

'r.#LJ" JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

2018, 38 (5)

3 itig

Y PEAR E & AEFRENE 95 5 (intensive care unit,
ICU) MEEERHRZ—, HEWRERE, HEERE LHE
W, BEYLSE — R VIR RAT U I B R BT R AT BT AR £
PR T3 RAE SR RABFIML B B PR s, & i
T8 % 8% B INRERERG LR AE Y, IR Y5121 ARDS & &%
WBOREE, BR E B0 B0 A S M o
ARDS T B2 — ", fEREYetEtk g % s, ARDS &
LI RAE, PCT 1A —Bhgn b 4e i 5L A br & ,
Xt 7 RS A R R R R R . W PCT
IS e PR e B A —, A BFZE " W], PCT
55 S Qe TR A 5% . (B BEAE AR ZE BB 5 PCT T )k
Gt RSO RSN, %Y ARDS JETEH £
FHSCPERFIE

[FlfE, gtk & S8 ifish hErekds, L
EHHEBL A HRE, PICCO WETNAE DS R $RH— 24 35 L
I R EAE , S B 15 4R RN S btk saiyT, B
A EEMERME, Hod R mE s ik (extravascular
lung water, EVLW) F1PVPI, if 4¢3k, i@ i PiCCO W
Mixt EVLW WF9888%, 5 ARDS YRG5, Wi " %
i, Bk#HAESIHSHY ARDS #4 PVPL ¥, SAAKISHibR
HEAHLL, PVPLAYIZW R S TR 8 . BRIk, AR
TR PVPL AN PCT 58 getk AR i #HC) ARDS 55 & .

e R B .o, e Mk R 78 AH S ARDS #.3% PVPI
Je PCT #5 Joj eMhfA i ARDS (B35 WA B T JEH., B
BB TR IS ARDS F2EE N, 3 PCT F1 PVPT 2
BRI, PCT iRk 5y RG>, HH, HT%
ek e SAE R YL M S 1 ARDS A —EI1EH ., AR %
B, J&YutHc ARDS R H, PCT Fp ki i s 1
PCT £ A A 2 B J& e MR i A 3¢ ARDS 4 2 [l bk, 2%
SIS #E L, PCT i T duhtk 7 % ARDS ™ &
RREERPEAG A, AE—2 0. BEAEATZ " %W,
EVLW L ARDS ffy /™ & 2 . Bg HURGE <Rt il i
ICU FIRA] B i 6 WIRfAH G . fHZ, ARDS SIEHINtizk
B, Bk O R, A RR A S B v ok T ik
i, EVLW ¥Jal 88 m, 55 %51, 1 PVPL (B[ % 4 it
kSN M ARAILLIE) o T HRIH 1 i i 25 2 3 ot it 7k
FIEENR , BB Rk, B Bl i B A i 7 5 P e A, mTHF
LRI IR 2R, thEe S ARDS [y E R, AW
R, BEYe PR TE S ARDS P E R AR S, H PVPI
B eI, PVPT 7R 8 JuPE Ak 5 A 3¢ (19 ARDS .3 11y 7™
PR 5 A — I E. BEERFT T R, X
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o 4% 28 d Fil), sy AEAFATIETH, 45 RFKM,
PVPI, PCT 4y %Il 5 APACHE 1 4y, SOFA P4y 5 1F4H
%, HHAT-HEH PCT & PVPL B & TAE A4 B
B6H] PCT i1 PVPI 5 8 (R ™ s o — By, IF Bt
TR GuAHOCHY ARDS A TR A — &R ST E, PCT Xt
TG PEAR T AR DG ARDS Y-S W R A850% S S B K
T 80%, 1fi PVPIL 3t T jgk Y PEAK 7o AH G ARDS 12 W 5
JERE, REBUEMRAC, WEICE BT RETE & R S8U% Fke &
FE. Bk, fENER TR, B4RV aT, BUREEI PCT K
PVPI $i5# A] REXT g% G A v #H OC Y ARDS .35 B Fil f5 A
—EIIVEEUTE s HEH., PVPI 5)&gufH: ARDS (197 & f2
JEA G, PVPLEk G, JEYuAHOCHT ARDS F2 EEbk &, G
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