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[Abstract] Objective To investigate the predictive value of serum albumin (ALB) combined with pro-
calcitonin (PCT) in patients with complicated intra-abdominal infection (cIAI) induced sepsis. Methods A
total of 105 patients with cIAI sepsis admitted to the emergency department of this hospital from June 2015 to
July 2021 were selected. Patients were divided into a death group (58 patients) and a survival group (47 pa-
tients) according to their 28-day prognosis. Baseline data, PCT ALB,Blood creatinine (Scr) , Acute Physiology
and Chronic Health Evaluation [ (APACHEIl ) scores,and other indicators were collected for inter-group a-
nalysis. Binary logistic regression and receiver operating characteristic (ROC) curve were used to analyze its
predictive value for patients with cIAl-induced sepsis. Results Compared with the surviving group,the death
group had higher PCT,Scr,and APACHE I scores and lower ALB levels,with statistically significant differ-
ences (P <C0. 05). The results of the multifactorial analysis suggested that PCT (OR = 1. 045, 95% CI :
1.015—1.075),ALB (OR=0. 783,95%CI : 0. 698 —0. 878) ,and APACHE Il scores (OR =1.160,95%CI ;
1.058—1.271) were the influencing factors of cIAI sepsis (P<C0. 05). Subgrouping analysis of ALB and PCT
suggested that the higher the level of PCT [ >>7. 69—22. 85 ng/mL (Q2),>22. 85—66. 91 ng/mL (Q3) and >>66. 91
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ng/mL (Q4)] compared with the lowest level of PCT <(7. 69 ng/mL (Q1),the more likely patients were to
have a poor prognosis. Compared with the highest level of ALB >>33.50 g/L (Q4) ,the lower the level of ALB
[<18.80 g/L (Q1),>18.80—25.30 g/L (Q2) and >25.30—33.50 g/L (Q3)],the more suggestive of poor
prognosis. The area under ROC curve of the combination of PCT and ALB was the largest. Conclusion The combina-

tion of ALB and PCT has a better prognostic value for CIAl-induced sepsis within 28 days.

[ Key words]

& Z Ve I B Y (complicated intra-abdominal
infection, cTAD & 2 f& 5 5E 91 19 % W . IR A o) =
UM TRRE (19 K A= A ) — 2 2 1 b A g R
W WU R 09T T RN IRYT IAT B 5T AT,
H A [ 45 Z i (procalcitonin, PCT) A Ifil ¥ F& 5 & Wi
TRWy , % % 511 ™ B 20 B JEK 4 5K 1 40 (white blood
cells, WBC) .C Wi & 4 (C-reactive protein, CRP) %
B AR R S BE A2 BT A0 (B T g HAR 8 K @ A% mT LA
Xt IR T AR B AT L BRI SRR L
Hh, cIAL & 25 th SRS & 11 Calbumin, ALB) Ifil
ik . WFSER BT, ALB X ™ H gL 1 f8 35 TS T AE
— BRI B . PCT Bk 4 ALB Xt cIAT Sk #
i SR AU T 0 A 0 A & A SCHR iR 38 L AR F 5T
ik [l PR 53 Ay A BE cTAT UM R AE 8 3 B9 A B I A
Bedabr, BTEVEAG PCT BRG ALB X cIAT B 5 F &
H WU 02 W8, S BT 0 cTAT B 8 4E &3
M £ 1 T P AR B AR BE  BRRGE A0 R .

1 #ERERHE
1.1 —f&#

PHWHL 2015 5 6 A & 2021 4F 7 A KB @12 4N
FAE WP AR 105 4] cTAT 2 i 3 5 5 & A F 5T
PG BAAARAE : (1) I R 5 8 58 425 (2) JE% v 558 2o
o A B e 32 M IR I 5 (3) IR R E AT A B & A8 EE
BE2: 4% 2016 4F & A5 (1 “ Sepsis 3. 07 1912 Wi b5 #E
(D ABER ] >1~<28 d. HEBRARHE: (DA HFAE AL
B 995 5 A I A5 B0 5 (2) A I R 0 i 928 O 2 o
5 (3 AW <18 25 (4) ABEHT7E Hh Bt fin i1 4 ALB;
(5) A7 B L Jis DA A JFC Al J8 e ok U5 UE 4 19 . 105 91 BB
W35 65 i, Zc 40 B, AR HE B E 28 d TR 4y R AT 41
(58 1) FNAE 36 20 (47 151, 5 & o A Be Bsf 18] A1 R — JiiE
TR R, Z RIS FEE X (P>0.05), HA AT 1k
PELLR 1, AR E(H A EE RS /RERE
T OORE T AS B0 A R, I A R B 4G 2 oy
HAL .

1.2 7%

(D) W AR B — M B0kl A 45 M 1) AR 8 | Al
5 cTAT SRR A g B a] 5 (2) K il 30 5% R B S0 i =8
FeAn B ABCATANEL T HUS 24 h oA il B ik i, 52
REDOE A TE LRI PCT, 4 A sh A UK ALB,
WBC. Ifi. JLET (serum creatinine, Ser) s HZT 2%, 34T
BWEAMAMESEMAEE RS 1 (acute physiology and
chronic health evaluation Il ,APACHE Il )¥F47,

abdominal infection;sepsis;procalcitonin;albumin;prediction;value

x1 WHE—M TR B

FET-4 pearl

I (n=58) weypy FWEF
P (00)] 8.399  0.240
5 33(56. 90) 32(68.10)
%@ 25(43.10) 15(31. 90)
R @t %) 65.90212.30  64.194:15.35  0.632  0.529
Heabpiian (0] 5.98  0.180
=TS 14(24.10) 9(19. 10)
BRI 3(5.20) 1(2.10)
S I 1(1. 70) 6(12. 80)
15 P REL ZE P 3(5. 20) 12.10)
Jifth 37(63. 80) 30(63. 80)
AL KIE 2 (0] 4.288  0.658
EEE(R 10(17. 20) 10(21. 30)
a8l 4(6. 90) 3(6. 40)
AN 7= 14(24.10) 12(25. 50)
S5 HM AL 17(29. 30) 9(19.10)
B 2 A fl 2R AL 1(1.70) 3(6. 40)
W6 H 3(5.20) 5(10. 60)
Hopth 9(15. 50) 5(10. 60)

FEREREIIM (Q1,Q3) .d] 9(5,15) 14(10,20) 3.026  0.002

1.3 %itxam

K I SPSS26. 0 1 AF AT Bt 73 A 4F A IE A 4
AHTFEFE R -5 Ron. BRI M FEAS ¢ K
B s AAF G IER A iR M (Q1,Q3) K,
3% | Mann-Whitney U #5565 11 80 %% R L & 5k
HAARER, B X7 K% Fisher #f YIS R 1k
K H logstic [1H 43 B 50w K K L 23 523805 TAEFRE
(receiver operating characteristic, ROC) fHi £k 7 #r 2
Wil . L P<<0. 05 2 A Geit 2= X,
2 % R
2.1 AAFREIHRFILE

SR A A T4 PCT. Ser, APACHE 11 3
P . ALB KF K. Z 5 A4t 7 8 X (P <
0.05), L% 2.
2.2 Hwm Al BMRFREEL LR TR S B E 5

iz | —JC logstic A 43T cIAT B R 5E £ & T
J B 52 PR 2R B PR R 4 A 4 R 478 PCT L ALB, Ser,



EAEF2023F3AF2HEESM 717

APACHE [l 74y 5 B & WG A1 26 (P <<0. 05) , 1 £ A I ¥F4 R cTAT 35k 35 4E B 4 WU 2 [ & (P <<
% logstic MIH4>Hrah 488 PCT.ALB il APACHE  0.05), .38 3.4,

*x2 MAXBEHFRILR

i T2 (n=58) A (=47 X*/t/Z P
PCT[M(Q1,Q3),ng/mL] 49. 23(16. 03,100. 00) 8.09(2.22,22.85) 5.780 <<0. 001
ALB(z £s,g/L) 20. 866, 31 32.93+7.78 8. 780 <0. 001
Ser(Z 45, pmol/L) 178.94+131.04 126. 91482, 09 2. 370 0. 020
WBC(z £5,X10°/L) 9.4247.01 11.3547.24 1. 384 0.169
MRL % (£, pmol/L) 26.70+30. 43 22.56+19.58 0.807 0.421
APACHE Il i3 (x £5.4M) 29.57+8.09 18.9847. 24 6.985 <<0. 001
£3  EWMJIABKSESZEEENN M PR (AUC fe kWK 1.5 6,
Wi H OR 95%CI P x®5 PCT #1 ALB 3t cIAl BB EEEEBEWIL AL
PCT 1. 041 1.023~1. 059 <0. 001 WiH OR 95%CI P
ALB 0. 803 0.742~0. 869 <<0. 001 PCT
Ser 1.005 1.001~1. 010 0. 027 <7.69 ng/ ml(QD 2%
WBC 0. 962 0.910~1. 017 0.171 >>7.69~22. 85 ng/ml(Q2) 5. 750 1. 550~21. 329 0. 009
ML 1006 0.991~1. 023 0. 423 >>22.85~66. 91 ng/mL(Q3) 12.937 3.356~49.877  <<0.001
. >>66. 91 ng/mL(Q4) 44,083 8.859~219.363 <0.001
APACHE I ¥4 1.192 1.114~1. 275 <0. 001 ng/ml(Q4 7
ALB
<18.80 g/1(QD) 96.000  14.700~625.953 <<0.001
x4 EMIABRSERESERSN -
>>18.80~25.30 g/1.(Q2) 40. 000 7.258~220, 448 <C0. 001
T H OR 95%CI P
PCT 1045 1 ols~1.075 0,002 =25.30~33.50 g/1.(Q3) 10, 286 2. 004~52. 794 0. 005
ALB 0.783 0.698~0. 878 <<0. 001 >>33.50 g/1L.(QD) 5%
Scr 1.004 0.998~1.010 0.215
APACHE Il ¥43 1.160 1.058~1.271 0.002
100

2.3 PCT #= ALB 3t cIAl #t ik A 2 & TG w24
oW

WA Hras B Rn, 5 PCT<C7. 69 ng/mL(Ql)
A, Q2.Q3 Ml Q4 ¥k cIAT Sk & 4E B & Bis 1Y
fE e 2 (P<<0.05), 5 ALB>>33.50 g/L(Q4) It

REE %)

BL.QL.Q2 Fl Q3 ¥ cIAT 54 e 2 i B 2 1 J5 10 f& 2wl B

B P2 (P<<0.05), L% 5. ' L APAGHE

2.4 PCT.ALB % APACHEIl #F 4 & cIAI % Wk # ] m T P N R

55 & & TG 99 B °T e

PCT B& ALB X cTAT S 5 £ 3 1S # 1  ROC Hig
=6 PCT.ALB & APACHEI 4%t (Al RS EEEFENICHNE

A EARSE R T AUC 95%CI REECY) RO
PCT 0.5257 14. 86 ng/mL 0. 828 0.742~0. 895 84.48 68.09
ALB 0.653 3 27.00 g/L 0. 876 0.798~0.932 84.48 80. 85
APACHE I ¥4y 0.593 5 23 4y 0. 830 0.744~0. 896 82.76 76. 60
PCT §& ALB 0.7557 0.57 0.938 0.874~0.976 86.21 89. 36

3 0%t it [Fi) 2 B85 18 SR A, HL X — 26 ™ B 4 B P Rk g P o 5 4T

UEAESR . NZEXS TV Z 500 07 W BIG#0A T A SR F I PR AR ob i XERE R 531 75 AE U cTAT



718

A P — AR T A L IR B U T
T8 N5 A I R 0 2 2 L AR IR 4R 28 G
AT %) P 58 AT 5 B0 I e SR e I R L AR R
AT L MEEEIE . T cIAT O & M MFE R4S — K&
o5 B IR R SE K ER IR T R YL R T G,
REH Al BURFEIE B E M2 P REC &85 T
B9y T R e AR A AL e I B T RO R 2 58
MG P R EERALIRIT 240 B & Sk — e 52
R RIVRE 5 R 2R 24 A8 AR AR T TR T A R A5 A A
HE,

AT i 10l )5 4 B ik T PCTLALB A
Mg HE bR, Hodh PCT & 116 & 3 /R 41 a8 A0 TG i
G M R R ES AT 5t IR R 55 C 40 i A
SRR A IR R RS 2, A 20 T TR Y i B AT A R
FEA TVE R T & 43 W PCT, ff 17 PCT 7K ¥
FhEtY . PCT S 12 B T 55 A 20 B 8 e 1k 6
W LR TR KA RIRIT . — R R TR bR
) meta 43 A7 % W], — 26 4% 58 (1 47 3K 7 (4n WBC,
CRP) 712 Wi g e M5 96 5 11 A 2% 850 AR S 5 A 6
F PCT H 251 1 6 T PCT Y 5 SR % e A A
3 N i R = T 2 = & 2 SO M A
HWRA R, k2PN 5 & B, PCT nf F A5 8
i R g (1 7 R B Ay 2 IR A BT R AN A B AE T R
W AR ST 25 AT A DL B A OCIE I . A0 R R
% PCT /KA 2~3 h 7+ . 12~24 h K FE(H G Y7
THiE 24~36 h FFE50%, r LA wF 98 A PCT
AT AR SR S P R T R P Ik R
TEAEAG P AR B I B S K I PCT /K SF iR %
T J 149 FH O AT 8K A7 7 4 i, 38 75 ZE i — BT
UE, Jr IASBF ST 1 B AR 35 A BE 24 h BLUk PCT K 5 45
B L RV B PCT /K- R 3% 95 114 A1
etk T BRJE IE T T WO I 5 R A A RS

ALB U5 F I 52 55 240 M, 78 4 35 1l 3% 5 4% 5
& R R T A K G s D BE T & PR A T B 1B
FH L ALB KR R AT 5 3001 AR H B0 44 T S 328 1)
R BEIMINAE AL — R P B . ® ALB K Fik
A A T e 7 S AR B T R L AR i SC ik R
A BE AR AE K F CF1 40 i A R -1 MR 3R 38 B F-00
P ALB JE R 3k A8 N R 5405 B0 Al il A 2 T L 4]
TR AL 5 & ALB %% 4k b Ht 54k 4 5t 25 HL 1 AR
5L FEHR B ALB I 5 3 AU 38 97 A7 Bh T i3t
Fol TR g R A B 5T B IE T X — WA, JIE 52
ALB 535 28 d 15 A 2%, AT AR S 952 9 TS 1 i)
K ¥, GODINEZ-VIDAL 2" #5748 4, ALB /K F-
AL DLl s SR e i 7 B R R (E T O R R R 4 R
AU RE  SARME ST 458 A 58 A AT T fig 5 058 O .
MBS B REAR B R/INA 6 TR B — A IR

WAL AT s . 5K PCT(QD) He . B 7K
PCT(Q2.Q3.Q4) %f cIAT % Jift 5 4iF il J5 Hi 9 OR

FAEF202F3A%5525%5H

H W . R cTAT M 35 AE £ 3 0 B MR 5 /K F 1
PCT, %t FH58 A K U5 A9 # o] gE k. WAT-
KINS 25 55 4598 — 80, FRE ALB 7K B
(Q1.Q2.Q3). Ui W & MY R K 45 = vl gE % K. ifif
YIN %09 — 15wy B 1 BA 2 BF 5 b, A6 HEBR T A R
ALB %5 25 IR 22500 2 J5 R AR /K - ALB 5 ik
BEAE FBE BE T RUBS 3G A 6, 5 AR I 5T 45 R A A —
B (HIZWE G A T L 4 T A R e R U Y i 7 AE
B SRR K ARG B R cIAT BUM & E
BE VR g, [FIR, SRR B SN
BIFE R B cTAT UM i 28 2 3 3 K PCT Ak
P ALB B, B W RN R B B E A RE R EA
[ A e

AWFZE T PCT B4 ALB AL IAT Uik 35 4 &
F 28 d 15 T AR i AL LT B PCT L ALB,
BE 4 TAEE a] UM H PCT F1 ALB Wi 448 41 K 3 H
Wi cTAT E g 7 5 £ & A TS 15 00 B 5 A R F R
K IR R IR AR YT . B AR SE BEg th K
B PCT Fl ALB X T PF Al 5 6 & 4y 8L A9 95 1 ™
PR B — @ 09I R X, (HIF R R 58 H B A PEAR 19
AR LB 3R B B S L AR GT R iR AN T
X —aS ik, 56T PE A EE R R A S A0 A S R
Y AH SCHIFFE AT — TR B RE A G AR R W Y R ST
M K B, el T MR RE B R W AR R S A
FE TG Gt B — 2] BB 52 A 5 45 R G E B 5T A
FLUAERY BRI RE AT B A IR RES . BT
Ph A B 58 BEHL cTAT 35 e 2 A f8 & 7] B 3k 2 A F 55
PR X WE 9 19 1 46 DA 7 1) 0 o o o P AR ST 5 R

25 F AR PCT BE4 ALB XF cIAT BUM R0 2 %
28 d WiJe BA BAF B AN (6 . A DF 58 A7 A2 A 2
ZAL (D) J& F MBI 5 B8RO W4 2o 7 P A A
TR 2% i o 445 16 1 560 I 75 22 51 22 iy B M 0F 9 O I 52
(2) J& F B O SRR 5T, 0 1 B0 iR B /D, AR T 4
WHET™ 8T 2 L ol I R BIF 5 25 30 F

S % 3k

(1] VALIS 4 N2 AR 5. I Ak 8 28 £L BT 3 cIAT 1Y)
ICU i2iadrst ke [ ], dhE 2R+, 2021, 41
(2):176-181.

[2] EVANSL,RHODES A,ALHAZZANI W ,et al
Surviving sepsis campaign: international guide-
lines for management of sepsis and septic shock
2021[J]. Crit Care Med, 2021,49(11):e1063-
1143.

[3] CECCONI M,EVANS L,LEVY M,et al. Sep-
sis and septic shock [ J]. Lancet, 2018, 392
(10141) :75-87.

[4] YU H,QI Z, HANG C, et al. Evaluating the



EHhEF223%3AF52%%5M

[7]

[8]

[9]

[10]

[11]

[12]

[13]

value of dynamic procalcitonin and presepsin
measurements for patients with severe sepsis
[J]. Am J Emerg Med,2017,35(6) :835-841.
A, X AE A, 2 SCHN » 4. I3 B 45 2R 5 7E L
N 24 B I A e v g LA 0 e (e LT .
Pk R, 2021,46(7) . 717-720.
ARNAU-BARRES 1. GUERRI-FERNANDEZ
R,LUQUE S,et al. Serum albumin is a strong
predictor of sepsis outcome in elderly patients
[J]. Eur J Clin Microbiol Infect Dis, 2019, 38
(4):743-746.

SINGER M,DEUTSCHMAN C S,SEYMOUR
C W, et al. The third international consensus
definitions for sepsis and septic shock (Sepsis-
3)[J]. JAMA.2016,315(8) :801-810.

HECKER A,REICHERT M,REUB C J,et al.
Intra-abdominal sepsis:new definitions and cur-
rent clinical standards[]J]. Langenbecks Arch
Surg,2019,404(3) :257-271.
PANDOMPATAM G, KASHANI K, VALLA
BHAJOSYULA S. The role of natriuretic pep-
tides in the management, outcomes and prog-
nosis of sepsis and septic shock[]J]. Rev Bras
Ter Intensiva,2019,31(3):368-378.

SIM J, HONG S S, KWAK J Y.,et al. Predic-
tion of culture-positive sepsis and selection of
empiric antibiotics in critically ill patients with
complicated intra-abdominal infections:a retro-
spective study[J]. Eur J Trauma Emerg Surg.
2020,3:1-9.

ZHAI G H,ZHANG W ,XIANG Z,et al. Diag-
nostic value of sIL-2R, TNF-a and PCT for
sepsis infection in patients with closed abdomi-
nal injury complicated with severe multiple ab-
dominal injuries[ J]. Front Immunol, 2021,12;
741268.

TAN M, LU Y,JIANG H,et al. The diagnostic
accuracy of procalcitonin and C-reactive protein
for sepsis:a systematic review and meta-analy-
sis[J1. J Cell Biochem, 2019, 120 (4): 5852-
5859.

AL, SR A 2R T A A IR R - R
FH G A W) b 72 W0 s DR 0 SRR 152 % 8 L 1R figk 152

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

719

[17. BB 2,2018,39(1) :14-18.
SRORFE L ATk, T e, S AP R R
PCT 5 TNF-a K& CRP F1 11.-6 /K- 55 jfe e £ fig
MBI 5T [T 1. A B2 B J8 e 2% IR A 2017, 27
(20):4712-4715.

ROSS ] T,MATTHAY M A,HARRIS H W,
Secondary peritonitis: principles of diagnosis
and intervention[ ] ]. BMJ,2018,361:k1407.
MEISNER M. Update on procalcitonin meas-
urements[ ] ]. Ann Lab Med,2014,34(4):263-
273.

ARTIGAS A,WERNERMAN J,ARROYO V,
et al. Role of albumin in diseases associated
with severe systemic inflammation:pathophysi-
ologic and clinical evidence in sepsis and in de-
compensated cirrhosis[J]. J Crit Care,2016,33:
62-70.

X e, BRI, ok 2k 4. C IO AR L LK 2R
I B P A 2RI 08 7 fdt BRI 43 X B A i 0 Jek
QeHRE g N PG B B L) . & BBE 25, 2021, 25
(5):927-930.

YIN M,SI L,QIN W,et al. Predictive value of
serum albumin level for the prognosis of severe
sepsis without exogenous human albumin ad-
ministration: a prospective cohort study[]]. ]
Intensive Care Med,2018,33(12) :687-694.
GODINEZ-VIDAL A R,CORREA-MONTOYA A,
ENRiQUEZ*SANTO S,et al. Is albumin a predictor
of severity and mortality in patients with abdominal
sepsis? [J1. Cir Cir,2019,87(5) :485-489.
WATKINS R R, LEMONOVICH T L. Serum
procalcitonin in the diagnosis and management
of intra-abdominal infections[ ] ]. Expert Rev
Anti Infect Ther,2012,10(2):197-205.

B S BRIl 0 A 2R DAL 1 AR 1 B IH R S
PEAG I i B g L i (BT . e st AR K
W CHARBLE D 52019,39(3) :402-404.
PIERRAKOS C, VELISSARIS D, BISDORFF
M, et al. Biomarkers of sepsis:time for a reap-
praisal[ J]. Crit Care,2020,24(1):287.

(Wi fs B #1:2022-05-18 &[] B #1:2022-09-08)



