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Dynamic Changes of Plasma Soluble Urokinase Plasminogen Activator Receptor and Serum

Procalcitonin in Assessment of Prognosis in Septic Patients

CHANG Minchan', LI Bin, CHEN Weiling, ZENG Mian *
(Medical Intensive Care Unit, The First Affiliated Hospital, Sun Yat-sen University, Guangzhou 510080, China)

Abstract; [Objective] To evaluate the dynamic changes of plasma soluble urokinase plasminogen activator receptor (suPAR)
and serum procalcitonin (PCT) and to investigate the prognostic significance of plasma suPAR and serum PCT in patients with sepsis.
[Methods] The levels of plasma suPAR and serum PCT were monitored in 82 patients with sepsis and 29 patients with systemic
inflammatory response syndrome (SIRS). The acute physiology and chronic health evaluation II (APACHE Il ) and sequential organ
failure assessment (SOFA) score were recorded. Dynamic changes in the levels of plasma suPAR and serum PCT were compared

between the survivor group (n = 51) and non-survivor group (n = 31) on the 1st, 3rd, 5th, 7th day after admission to ICU and at the
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day of discharge or death. The value of plasma suPAR, serum PCT, APACHE Il and SOFA score on predict the prognosis of septic
patients were compared. Correlation analysis were carried out on plasma suPAR ,serum PCT, APACHE I and SOFA score. [ Results]
The levels of plasma suPAR in septic patients (13.89 + 0.65 ng/mL) were higher than that in SIRS patients (8.22 + 0.61 ng/ml.)
and healthy control patients (4.65 + 0.30 ng/mL) (P all < 0.001). The levels of serum PCT in septic patients (19.18 + 4.83 ng/mlL)
were higher than that in SIRS patients (1.10 = 0.77 ng/ml) (P < 0.001). The levels of plasma suPAR and serum PCT in survivors
were in a decreasing trend (P < 0.05). While the levels of plasma suPAR and serum PCT in non-survivors fluctuated at a high level.
At each time point, the levels of plasma suPAR in non-survivors were higher than that in survivors (P all < 0.001). There was no
significant difference in the levels of serum PCT on the Ist, 3rd and 5th day between survivor group and non-survivor group (P all>
0.05), but the levels of serum PCT on 7th day and the day of discharge or death in non-survivor group were significantly higher than
that in survivor group (P < 0.05). Receiver operator characteristic curve (ROC curve) of the level of plasma suPAR on the 1st day
could distinguish survivors from non-survivors in septic patients, maximal area under curve (AUC) of plasma suPAR was 0.765. The
best cut-off value of plasma suPAR to distinguish survivors from non-survivors was 12.01 ng/mL, the sensitivity was 87.1% and the
specificity was 72.5%. The AUC was 0.857 when combine suPAR with APACHE Il score in distinguishing survivors from non-
survivors, which was higher than each single index (suPAR: AUCO0.765, APACHE Il score: AUCO0.83). Positive correlations were
found between plasma suPAR and serum PCT(r = 0.326, P < 0.001), plasma suPAR and APACHE II score (r = 0.492, P < 0.001),
plasma suPAR and SOFA score (r = 0.386, P < 0.001). [Conclusion] Dynamic monitoring of the levels of plasma suPAR can help to
assess the severity and the prognosis of sepsis in the early stage, while serum PCT can’t. To combine plasma suPAR with APACHE II

score may improve the predict accuracy of prognosis in sepsis.
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Table 1 suPAR, PCT and other indexes of patients and healthy controls on the day of admission

Controls(n = 15) SIRS(n =29) Sepsis(n = 82) F/x/7. P
Age (years)V 50.0 + 4.38 59.76 + 3.37 58.74 + 1.91 1.773 0.174
Male/Female” 8/7 51/31 1.058 0.589
Plasma suPAR (ng/ml.)% 4.65 +0.30 8.22 £ 0.61 13.89 + 0.65 53.734 <0.001
Serum PCT (ng/mL)* - 1.10 £ 0.77 19.18 +4.83 -5.88 <0.001
CRP(mg/L)® - 56.86 + 13.81 94.29 + 10.12 -2.36 0.018
APACHE II score® - 8.97 £ 0.84 18.32 +0.92 -5.39 <0.001
SOFA score? - 6.48 £ 0.33 10.09 + 0.43 -4.85 <0.001
WBC(x 10°/1.)% 7.61 +0.39 9.95 +0.90 12.96 + 1.02 6.82 0.033

1) One—way ANOVA 2) Chi-square test 3) Kruskal-Wallis Test 4) Mann—Whitney u Test
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Fig.1 Plasma suPAR concentrations of healthy controls,

SIRS and sepsis patients on the day of admission
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patients on the day of admission
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K I BF 24 K435k 17.33 £ 5.51,11.62 + 4.68
10.08 + 4.61.9.63 + 4.61 9.13 + 4.61 ng/mL (%
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Table 2 Dynamic changes of plasma suPAR levels in septic patients (ng/mL)
Group Dayl Day 3 Day5 Day7 Discharge or death day  F pPY
Survivors(n = 51) 120+£556 11.21 +4.78 1091 £4.02  10.64 +3.79 9.74 £ 3.55
Non-survivors(n =31)  17.0+£5.17 16.02+£5.62 17.40+6.12  16.22 +5.26 16.80 + 6.07
VA -4.00 -3.82 -4.40 -4.22 -4.77 3.73  0.016"
P <0.001* <0.001% <0.001” <0.001% <0.0017 1.006 0.384>

1)Plasma suPAR level comparison on day 1, day 3, day 5, day 7 and the day of discharge in survivors. 2)Plasma suPAR level comparison on day

1, day 3, day 5,day 7 and the day of death in non—survivors. 3)4)5)6)7)Plasma suPAR level comparison between survivors and non—survivors on

each time point. 8) within group : repeated measures data of ANOVA. 9)between group: Mann—Whitney u Test.
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BRAEAET R (1 i 26 1 1 BUZ 0.857(P < 0.001,
CI 0.778~0.936) , & T B~ 845 suPAR (AUC0.765)
1 APACHE 1343 (AUCO0.83) , Bk & Wi H5 hnilt i 1
TciE (K 6).
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J T IAE suPAR S5£F8FRIUE R, FRATR
FH T 512H (SIRS LR EEAEZH ) 565 1 KT bri
ST, I3 suPAR 51L& PCT(r = 0.326,
P<0.001) B ™ EH BT RGN APACHE 1T
W (r=0.492, P<0.001) SOFA iT43(r = 0.386,

P<0.001) 2 IEMZ (£ 4),
3 4 i

H A ik i AT i iz
EBEERER 2 | NTRIEREA . AR
A TSP R M R 2 i 2 G 2 UG
REAEHN SRR, FBUREE I &5 R,
[FIRE , MeEERE A 2 5 | S AR e 2 — o, AR
WFFE MR AE R 28 d JAER Ny 37.8%, HIE A
SCHRIRE MEBERE PR FE R LA —F(7 ) 7 SSC 48
A St AR, AT B[R] DA BB i 119 1 B 9 A 5
M 37% FRERNT 30.8%1, Bt FRAT e DR
AN , 301 2 95 A RS FHBROR gl A mT o
T R TR AR 7 e R e AR
TR

K3 MEEEREFEFASETAEABNESD PCT HIZEL

Table 3 Dynamic changes of serum PCT levels in septic patients (ng/mL)
Group Dayl Day3 Day5 Day7 Discharge or death day F pP®
Survivors(n = 51) 17.33 £5.51 11.62+4.68 10.08 +4.61 9.63 £ 4.61 9.13 £ 4.61 5.58  0.02V
Non—survivors(n =31) 2231 £9.11 13.83 £3.52 13.38 +3.31 21.04 +8.28 25.92 £9.95 0.965 0.384%
A -0.96 -1.54 -1.94 -2.36 -3.12
P? 0.339% 0.122% 0.052> 0.018% 0.002"

1)Serum PCT level comparison on day 1, day 3, day 5,day 7 and the day of discharge in survivors. 2)Serum PCT level comparison on day 1, day

3, day 5,day 7 and the day of death in non—survivors. 3)4)5)6)7)Serum PCT level 1 comparison between survivors and non—survivors on each time

point. 8) : within group : repeated measures data of ANOVA. 9)between group : Mann—Whitney u Test.

& 4 suPAR,APACHE I if43 4 Logistic Bl 38R & 45 R
Table 4 Logistic regression analysis of suPAR and APACHE Il score

95%ClI for OR
B S.E Wald Sig. OR
Lower Upper
suPAR 0.131 0.051 6.513 0.011 1.140 1.031 1.260
APACHE Il score  0.206 0.055 13.994 < 0.001 1.228 1.103 1.368
Constant -6.362 1.446 19.356 < 0.001 0.002
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