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(WE] B ST ZRIE (procalcitoning, PCT) X R FEAE B #W1H S BUS B IG R E, K
o Zaoph A B R v R T34 (APACHE IT3F43) BUAHGH: . Ak EIUBIM:4M#7 2013 4 1
H 1 HZE2014 412 H 31 HIEARBE QSR (E3585E B a2 EE Y % EICU) | J&RYLRHY
109 il B B IR TR (45 ABE 24 h 5 PCT {8, H 40 M4 WBC K Mobhe 40 e A 4 LE
Neut% ., APACHE Il ¥¥43-55) . HEE M1 /™ AR (MREEMAEAL . ™ 3 M B A8 41 A 3 AR o
H) . WRER (FASAMIET-4l) KRZHEIRERIGLEA1E MODS (MODS 41 fid): MODS 41) R
AT 20, WA AP &484R 2 5, 40 PCT 5 APACHE Il ¥4 3% 2 [l A 561, $F4 PCT,
APACHE T #1431 APACHE T 314} + PCT 7E3FA R & TG I 248 B I RE RS £5 S AE h I, T4y
Mt PCT X e R 4835 WG A 20 7 00, S i R S s N £ . R MkBEME4LH PCT {H .
APACHE [l #F43 K F M E IR A AR A e 4, T ERBHEA S IC TSR L, =42
(2= A G4 L (P <0.05), MREEMAELLH WBC B RALF Ik tERk7ed] (P <0.05), BT
ARG h i) APACHE 1137y B ETH &, 2R A %= E XL (P<0.01), 1M PCT {i. WBC,
Neut% 7E W 40 [8] W 2= 2 Te e it25 2 X, JE MODS 4+ APACHE Il 4. WBC. Neut% . PCT {E 4 i
ZLT MODS 41 (¥ P<0.05), PCT 5 APACHE I 1P/ Z R 2 B FIEM KX FR (r,=0.403, P<
0.01), jJ24% PCT. APACHE [T 4y . APACHE [T ¥4} + PCT =128 THEfh4: (ROC) 3k
TEAICREAE R B USRS O0, 58 =51 ROC fh& FmiA (AUC) 4342k 0.617, 0.899, 0.917, T
APACHE I 3% 4y . APACHE T ¥4y + PCT f #il J5 ¥Ffifi # A ¥y 4% PCT & (3 P <0.01), H PCT,
APACHE T 3EAM R (cut-off) . RFUE . 540N (3.40 ng/mL., 88.24% . 38.04% ) i
(20 43, 94.12% ., 81.52% ), [A#E PCT, APACHE [ ¥4} . APACHE 11 ¥/} + PCT = # 14k e S5k
BEZIE RS ZE A AER AUC 43524 0.824, 0.796, 0.871, PCT 4335 APACHE Il 3F 41,
APACHE Il ##4% + PCT [A]22 R TE 551124 %5 3L, H PCT. APACHE Il $E43 AR . REUE . HrS B
AR (7.26 ng/mL, 88.24% . 63.79% ) HI (17 4%, 64.71% . 87.93% ), PCT it Jie 5 £ 3 i
J51 COR, AOR 43324 1.008 . 1.014, PERI5 APACHE I1 4312 5% i ik 345 B 3% S 09 00 7 15
H#E., &it PCT{H. APACHE [l iF/r RETPAN R EAE R H G, = F BRI R IEMHIE KR, APACHE
I1¥¥43 . APACHE Il 3¥-43 + PCT #% PCT RETE 4P 1TAL B BU5, H PCT ASREAE S U 3P4k i 4k 7 48
¥R; Ti PCT, APACHE Il ¥/}, APACHE Il #4) + PCT X e EE0 M 3 £ 2% B T A W 5 455 & AiF 10 P4k
WAERRNE . PCT BISE S8 R 20 R 28, M55 APACHE 11 3142 MeEEiE s 2 BUS (Bl ~7 5 1%
H%E,
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[ Abstract] Objective To explore the clinical value of procalcitonin ( PCT) in the disease severity
and prognosis of patients with sepsis, and the relationship between PCT and acute physiology and chronic
health evaluation Il score (APACHE Il score). Methods Clinical data (including the value of PCT, the
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count of the white blood cell WBC and the percent of neutrophils percentage Neut% , APACHE I score, et
al, within 24 hours after admission) of 109 sepsis patients admitted to the emergency department (including
the general ward and emergency intensive care unit EICU) and infections department of our hospital from
January 1st 2013 to December 31st 2014 were retrospectively analyzed. The patients were divided into
several groups according to the patients condition (the sepsis group, the severe sepsis group and the septic
shock group ), the clinical outcomes ( the survival group and the dead group), and multiple organ
dysfunction syndrome MODS (the MODS group and the non-MODS group) , comparing the differences of all
markers in each group; to analyze the correlation between PCT and APACHE [I score; to assess the value
of PCT, APACHE [I score and APACHE Il score + PCT for prognosis and multiple organ dysfunction
syndrome of patients with sepsis; to have a understanding of the independent effect of PCT on the prognosis
andthe factors of prognosis in patients with sepsis. Results The value of PCT, APACHE ][ score in sepsis
group was lower than the severe sepsis group and the septic shock group, also the severe sepsis was lower
than the septic shock group, and each group was significantly different (P <0.05). Compared with the
septic shock group, the count of WBC of sepsis group was significantly lower (P <0.05). Also the dead
group compared with the survival group, the APACHE Il score was significantly increased (P <0.01), but
the values of PCT, WBC, Neut% were not significantly different. The values of APACHE [l score, WBC,
Neut% , PCT in the non-MDOS group were significantly lower than those in the MODS group (all P <
0.05). The relationship between the values of PCT and APACHE ]I score was significantly correlated (r,
=0.403, P < 0.01). Using the receiver operating characteristic curve ( ROC) for evaluating the
prognosis, the area under curve (AUC) of PCT, APACHE ][ score and the PCT + APACHE I score
respectively were 0. 617, 0.899, 0.917, and the last two were significantly better (all P <0.01), also
the cut-off, sensitivity and specificity of PCT, APACHE [ score were respectively (3.40 ng/mL,
88.24% , 38.04% ), (20 scores, 94.12% , 81.52% ). As the same to evaluating MODS, the AUC of
PCT, APACHE Il score and APACHE [l score + PCT respectively were 0.824, 0.796, 0.871, the
assessed value between PCT and APACHE [[ score, between PCT and APACHE [I score + PCT were not
significantly different; also the cut-off, sensitivity and specificity of PCT, APACHE [l score respectively
were (7.26 ng/mL, 88.24% , 63.79% ) , (17 scores, 64.71% , 87.93% ). The COR and AOR of
PCT for the prognosis were respectively 1. 008, 1.014, and gender and APACHE I score were the two
The value of PCT and
APACHE I score could evaluate the severity of illness in sepsis patients, and the three were positive

correlations. APACHE I score, APACHE I score + PCT had a significantly higher prognostic value than

independent risk factors for the prognosis in patients with sepsis. Conclusions

PCT, and PCT could not be a independent marker. But for assessing the MODS in patients with sepsis, the
assessed value of PCT, APACHE Il score, APACHE [ score + PCT were medium. Gender and APACHE
Il score were the two independent risk factors for the prognosis in patients with sepsis.

[ Key words] Sepsis; Procalcitonin; Acute physiology and chronic health evaluation II score;
Severity of illness; Prognosis
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31 HtfEARE 22 B (45505 b5 M 202 FAE
WifrE EICU) | RGBT (i =18
%) o ZH2001 436 [ i B2 27 25 F 36 [ G
o AR R 21 (ACCP/SCCM) 4 H iy Jie 74
FEZWIbRUE . HEBRARIE: S2PESMG . RIS .
KEVFARIG ., S0, KB PR AG R EE  H
SefpRd CHCRBRE . NI E . SR )
SEXF PCT A5 52 Wi (W B 06 Bl RS R SE 88 . i 58
AR

A 109 fi B HE TSI A Hi ) 64
B, 245 ], 4% (63.69 £15.85) %, GUFHNHHS
YL 22 {5, T s R 18 fi], A PRIE SR 26 fi],
PR 4 ), T R RIS 4 1], TR A L 2 1]
(A IF IR 1 ], B I8 T W PRI R 1
i), HARG (FRERYAEATIE) 33 fi,

PRI AR, R R IMAE A
(n=32); HEMFBIEL (n=20); MR
(n=57), PRBFZEEHAZHEIREFRSLE AR
H: EZAREIREFE R LS SR (F MODS 41, n
=58); ZarEURERATLEA R4 (MODS 4, n =
51), LUBF G 28 d £A15 s TR A G R 5E
L, PAIAEE (n=92) RIETH (n=17),
1.2 RIEERRSHE

A ABE BB LEABE 24 h NAERSN JE ik
MisE PCT, WBC, Neut% /KF-, Hh PCT %M A
AL KOG H 35 43 A A Cobas €602 Il 2, 7
IEH L 0 ~0.5 ng/mL; WBC. Neut% H H 343
BRI
1.3 SitEAH*

S FI SPSS 19. 0 Jz MedCale %44 % $ i #1755

T B T BORME e A T IE A AR B Ay 22
FrUERSE, A A MY 225 R R R R
BhpifER (x£s) R, RAHRRZETT 208 &
LSD-¢ 3L AT LU AAFA IE 00 A ] J5 2255 PR
s, UM (10) For, KAAEZEUGE & Mann-
Whitney U 31T 8o 20 2R 31 BO5ERE L i) %5 A
(8 FAERR, RAX B 26 2% L
el £k (ROC Hl1£k) 43#r PCT, APACHE II 343
LW K X R AE A U B MODS i) REAR 15
Uts K Logistic [81J= 734 PCT X F5 (14 4 37 8800
S BT B E BUR e =, B P <0.05
NZEFAG L . PCT 5 APACHE 353 194

KM M R H Spearman AH2C 4317
2 #R

2.1 BINEIRER RSB ERES HPAILLR

SR FE A PCT (. APACHE T ¥E4r 22 5244
ALt L (P <0.05), WR#EE MAE 4L T /™ &
JHe T IE L AR AR EAR Ta ], ™ i B AE AR T e
PEIRFEA 5 i3 Spearman AHOC/r #7754, PCT {H
5 APACHE NI 1143 22 B3 IEAH G (r, =0.403, P <
0.01), MeFFEIMAEL H WBC, Neut% HIIK T MewE 14

K3 (P<0.01), WK1,
2.2 BUNEFRERRTESAPRILLER

FEIGUALAERS . APACHE 1T 3E4y . B4 % H
S MODS # i L ¥R FALT- 4, ZR A ST %=
X (P<0.05); milkAA JoomEws . WBC &
PCT HEPIAL P 22 R ¥ G (P

Neut% .
>0.05), W32,

R B WMFEARTEA [R5 ™ B RERE S 2 1Y UL
Table 1 The comparison of the observation markers in different disease severity groups
sk St R A
JWerE MAEL] (n=32) JEERFRIE (n=20) MEEEVEIRE (0 =57)
FEy (%) 66.03 £15. 16 61.35+19.12 63.19 £15.09
PR (3B/40) 18/14 14/6 32/25
BEAEC MR S (5/5) 16/16 /13 31,26
APACHE 1943 (43) 10. 250 +4. 839¢ 14.550 +7.163° 20.351 £8.023°
s B/ A7) 0/32° 2/18 15/42
MODS (J&/4) 0/32" 5/15% 46/11*"

WBC ( x10° L")
Neut%
PCT (ng/mL)

13.982 +7.325°¢
86.950 (77.650, 91.900)°
0.696 (0.285, 2.825)"

17. 690 +8. 720
86.800 (73.575, 91.875)°
6.095 (1.025, 46.288)*

22.510 +13.638
94.600 (91.800, 96.100)
53.540 (18.985, 100.000)

H: SHEFMEAEL, P <0.01; S5 B HEL, P <0.01

s SMEEER SEALEER, P <0.01; S B AREALHAE, P <0.05
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2.3 BENNERESHEDRERESESAF
HY EL 3
E MODS 41 ) APACHEII -4}, WBC, Neut%

PCT {i¥4% MODS 4HfI%, ZRIASIFEL (HP
<0.05), H MODS {¥iif5%3FE MODS ZH2= (058 vs.
17/34, x* =22.906, P<0.01), W3,

R2 AWM LA R UG 70 4L A HL A

Table 2 The comparison of the observation markers in different prognosis groups

- — PR b P
EE4L (n=92) FET-H (n= 17)
RS (%) 62.37 +16.31 70. 82 £ 10. 88 -2.051 0.043
PR (5/4) 50/42 14/3 4. 642 0.031
WEA O A s (B/76) 43/49 11/6 1.853 0.173
APACHE T ¥%43 (43) 13.000 (9.250, 18.000) 26.000 (22.000, 31.500) -5.217 <0.01
MODS (/%) 34/58 17/0 22.906 <0.01
WBC ( x10° L™1) 19. 171 +11. 946 18.859 +11.397 -0.100 0.921
Neut% 91.800 (85.150, 94.975) 92.100 (86.700, 94.750) -0.334 0.738
PCT (ng/mlL) 16.860 (0.904, 56.420) 33.810 (6.970, 97.550) -1.533 0.125

K3  BWNIEPATEL S B I RERAT LR S AL T 4 P A LU

Table 3 The comparison of the observation markers in different groups divided by the multiple organ dysfunction syndrome

Z B DRERRAT SR S LS 4

s 4 MODS 4 (n = 58) MODS 4] (n= 51) Lox P
EW () 63.85 +17.47 63.51 +13.94 0. 110 0.913
MR (B4 34,24 30/21 0. 000 0.983
WEAEC LA s (B/T6) 29/29 25/26 0.010 0.919
Wia (BET=/471%) 0/58 17/34 22. 906 <0.01
APACHE I %43 (43) 12.397 +5. 994 20. 784 +8.386 -6.059 <0.01
WBC ( x10° L™1) 16. 866 + 10. 006 21. 688 +13.212 -2.163 0.033
Neut% 87.700 (79.450, 93.200) 94.400 (91.000, 95.900) -4.218 <0.01
PCT (ng/mlL) 2.390 (0.346, 25.345) 56.040 (18.160, 100.000) 5.833 <0.01

2.4 PCT . APACHE Il ¥4 &% APACHE || 43
+PCT Xt EETE R SR EMREERESIE
AN E

Wit PCT, APACHE I 34y % APACHE II

W+ PCT =351 ROC ih &G & w s (1A

1), 438 ER PCT % APACHE I $£4 . APACHE Il

W + PCT X Wi jG PP A M E AL (¥ P <

0.0001), i APACHE Il ¥4 APACHE II {4 +

PCT [a]0] 22 S G it2¢ L (P =0.1975) (%

4) . PCT. APACHE Il ¥4y 9 35 PEAG BT . R

BORE . R S 4 By (3.39 ng/mlL, 88.24% ,

38.04% ) . (20 4y, 94.12% , 81.52%),

[FIRERG, SHIEERE B MODS YRS MME T, 15

i PCT, APACHE IIPF-43 W6 B PG SCRE 22 5+ o ae i

¢ X, {H APACHE II'F-4 + PCT A% %0 APACHE

B S ESEE (P =0.028) (%5, Bl2), H

PCT. APACHE TIFE43 % MODS A ki ff . 72 4

LR S B 4 Gl N (7.26 ng/ml, 88.24%),

63.79% ) . (17 4y, 64.711% , 87.93% )
2.5 PCT 3t B 1E B35 5 RO b 32 30 A K2 25 M Bk
BERETENEREZRSH

i3 Logistic [B1J 73 #r45 H PCT X ik 84 £8 ¥
T J5 1Y crude odds ratio (COR) ., adjusted odds ratio
(AOR) 435k 1.008 . 1.014, HXIMHY P (H %
(0.249 15.0.062) . JHEAHZE Logistic [FIH4HF (%
A P<0.1) W15kt e 2 5 22 5 Bl v B
A HE R ; HHZEE Logistic [B] 954
ik P AR R A AT LR A7k — 20007 [ 4548
PRy ZU N . APACHE T#E4y (43): 0~10, 11 ~
20, > 20; PCT (ng/mL): <2, >2; 4 #
(%): <44, 45 ~54, 55 ~64, 65 ~74, =75;
WlE R )2 MRERIE . U E MR . MkE
PEIRTE ] o 25 B R . APACHE 11 #£43 k5 i
R BERE 8 TS A fEB &R (¥ P <0.01),
IF6 MET,
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F&4 PCT, APACHE Il ¥4y S APACHE I ¥4} + PCT X6 HJ () A 411
Table 4 The prognostic value of PCT, APACHE [ score and APACHE I score +PCT

£zt AUC PR 95% CI Cut-off R (%) R (%) AN PH
PCT 0.617 0. 067 0. 485 ~0.749 3.39 ng/mL 88.24 38.04 4.170* <0.01
APACHE T i:4% 0. 899 0.032 0. 837 ~0. 961 20 43 94. 12 81.52 4. 446" <0.01
APACHE [I £/} + PCT 0.917 0. 029 0. 861 ~0.973 — — — 1.289¢ 0. 198

H:PCT 5 (APACHE 1 $£4% + PCT) H.#% ;> PCT 5 APACHE [T ¥4y He4% ; CAPACHE 11 ¥£43+5 (APACHE I1 $£4% + PCT) H#%

&5 APACHEII P4y, PCT Jt APACHE IL#¥4) + PCT X 22405 B L) RERE A 255 5 Ak A A 17
Table 5 The assessed value of PCT, APACHE I score and APACHE I score + PCT for the multiple organ dysfunction syndrome

ity AUC FRifEiR 95% CI Cut-off  RESE (%) FHFRE (%) Z{H P{E
PCT 0. 824 0. 039 0. 747 ~0. 900 7.26 ng/mL 88.24 63.79 1. 673° 0. 094
APACHE TI 43 0.796 0. 044 0.709 ~0. 883 17 4% 64.71 87.93 0. 499" 0.618
APACHE II 43 + PCT 0.871 0. 034 0. 805 ~0. 937 — — — 2.192°¢ 0.028

JE:*PCT 55 (APACHE II¥4) + PCT) Fo#%;" PCT 5 APACHE I ¥4 [b4; “APACHE 13435 (APACHE I1314) + PCT)  Fh#%
100F — 100¢ - .
80f ‘ 80f >
6o} | 60} -
! ;' | APACHE V47 i eop / — IPAGE I
A PCT ORI llgaoolgr ! @ /8 2 | :
= 40 | APACHE II $#43-+PCT L 40} APACHE II $#43+PCT
mf/ %7
oL o4
0 20 40 60 80 100 0 20 40 60 80 100
10045 5B 100-4¢ 2B
B 1 PCT. APACHE Il #£4y & APACHE I ¥4y + PCT X% il J5 ¥4k B2 PCT. APACHE II #F4> J2 APACHE Il ¥4y + PCT %} £ 28 & 1)
1) ROC 2k RERERF2E B IE AL A9 ROC 2R
Fig1 The ROC curve of PCT, APACHE I score and APACHE [I Fig2 The ROC curve of PCT, APACHEI score and APACHEII score +

score + PCT for evaluating the prognosis

6 PCT X MRARAL I UG 7 2800
Table 6 The independent effect of PCT on the prognosis in

patients with sepsis

S COR AOR

LN N X
OR 95% CI P1{a OR 95% CI P1{a

PCT 1.008 0.995 ~1.021 0.249 1.014 0.999 ~1.029 0. 062

vE: AOR 2550 R Logistic [BIIA4 AT ¥ 4F 0% . PERI G BT
RT7MEHAE B E TG T R R

PCT for evaluating the multiple organ dysfunction syndrome

MIRIXE, wTE—2 % R P E R BEAE . BRBEPEIR TS
FIMODS, EEETY . HET, MEERELAL
FHRIERE W = 0% Wi 2 —, R fEEAERH
HOLR) FERN . FAELA 3 100 J7 A A 2
400 J7 T E MR SR, Hih 600 75t
B, RO T R AR SR R, B R R
WA T IEAEKE L. HAT APACHE 11 14>
RG0S VF 0 e O AR T R ) & S R

Table 7  The independent risk factors for the prognosis in e [13-14] . . N
e e e DR R AR A RN 0 7
P T v o o ead L WUa HIR A —E 2% i .
g . E. a %
- . (PCT) 2 E4ill] B
5 2.614 0.911 8.230 0.004 13. 655 2.289 ~81. 455 F%%ﬂj%&tfﬁ ( ) Eﬁ%%ﬂji‘fﬁu ,Mg ’ AE %RT

APACHE T #43 3.771 1.192 10. 007 0. 002 43. 4434. 198 ~449. 524

3 i

TR AR R — B Rd AR R HLI R
REARBRZ RSk, o U SRy

B <0.05 ng/mL!"™) | FAHA WA E AR
PRI, . MEREAE . T E AT DR Y 42 B RAE RN
CERAERITS LT, 4% 0 40 i 28 4 D 70 PCT 430
s, BT R S U A B AR S
8T 0. 1 ng/mL FEA A HERRIE Y nT AE ™ . H 1993
AF Assicot 2P AR Y PCT A4 e 2 HH 6
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EHJGE, PCT BB HGE, O8I TS E
BRI FE (LI R BN (AT TC W B 2 18
HRT A e

AHIEFE 3 2 [ B S AT 109 5] i T 2B I IR
ek, 154 PCT {f . APACHE T ¥E43 76 ik 2 115
4. TCEIREEREA . MR v = A Y S
Giiterm L (P <0.05), Y5 N ERE R
H2¢, H PCT{H. APACHE I ¥¥43 B85 ] 5 1F
MK ZE (r, =0.403, P <0.01), 55—
2 EI PCT {f . APACHE 11 343 2 1 #F X
JHeTEAE A8 K o 1 ™ R B K BT 0 S H 8 AR, T
WBC . Neut% | A~ G 52 W H 9 1% ™ 8 78 2, dE
MODS 4{# APACHE II #4;, WBC. Neut% , PCT
HHKF MODS 41, ZRASZIT¥EL (¥ P<
0.05), HiMLAIHI APACHE [T #£4) . WBC. Neut% .
PCT {5 F] 7 — & 2 B b S it Jik 35 4 f8 & MODS
TH L

FEZ ML E % 201 6] 1ICU Py 84 e 35
BEMAT R Hris 45, 5 CRP AHEE#L, PCT
5 APACHE T $¥£43 . SOFA ¥4 H G Mo s, FfRE
T A — R b i R 20 RR T M T
MAIESE R, 6T 41347 16 4 b S8 3 AR i
APACHE Il $£4) . MODS #4) i bt bz 55 P48 78 b 34 4
EFtm (P<0.05), {HXP4 ] WBC, Neut%
PCT {22 R Gt 2¢ 7 L, Wk PCT {3 R Ak
RMEFEHUGHE, X5 ERMRET AR,

ARt ROC #h £ PEAf PCT, APACHE 1I
P43 B2 APACHE 11 $¥43 + PCT e 2R H 2 iy Fil s
Wi, 188 =F 1 AUC % 5k 0.617, 0.899
0.917, #£/8 APACHE II ¥4, APACHE Il #¥43 +
PCT X e B 0 T WAL AL BB LT, 17 PCT X i 2 4F
WU AL AL REEAIR.  H. PCT ¢ APACHE 1 347,
APACHE I %43 + PCT [ iF A 2L BEAK (¥ P <
0.01), i APACHE Il #¥43Y APACHE II ¥4 +
PCT Al PP A e 2 R LS iF# B X (P =
0.198) . PCT. APACHE II ¥4 %} e #5958 % ¥l fs
VEAR AR, RO, R B4 (3.39
ng/mL, 88.24% , 38.04% ). (20 4%, 94.12% ,
81.52% ),

[FIRE, 20 e REAE JR 5 MODS (374l i A,
78 PCT, APACHE Il ¥4y 2 APACHE Il 43 +
PCT ¥ AUC 435124 0.824 . 0.796. 0.871, #i/x%
PCT, APACHE II P43 %} i 15 i £ % MODS [y -4k

M %, HPEZR ZR LSt E L. B
APACHE II #£43 + PCT %5 8t APACHE 11 3£43 13T
fERBET /£ (P =0.028), PCT, APACHE I ¥4
Xof WeEE A S E MODS PEAL RO BT . REUE . 4¢
SEREEAr B (7.26 ng/mL, 88.24% , 63.79%) .
(17 4y, 64.71% , 87.93%)

i rf 75 APACHE 11 #%43 . APACHE II ¥4
+ PCT X e 354 f8 & TS PEAL 2L RE % PCT B 4E,
1M PCT PPAL B REAR, ASREAE S ok ) 0 Js DAL 4
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