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W OE EREBRM: ARG (cIAL) EAMRIARJGIE RIS RS WA, AR HRTIS T KF1E
AW S, (EE cIAT BRSNS, EBEIE I & cIAL, ARG KB FH R A dr, I Xk K i
Ja A AR o AW TSR DT PSS AR AR M TAT (HA-cIAT) BIFER N, Mk RIZ YT % 3 iR B
T T T AR AR, DA AR HA-cTAT A9 & 3%
Fik: [IEPES BT 2011 48 11 H—2016 4 7 3 78 v R oK U0HE B2 B £ e 40 1) B RO s RO b A A 7 Pk
0 TR AU 7R BRI PRAZ W R cTAL (1 359 Bl s A8 I R ERE, L IR PE cIAT JR 3% 143 4
(CA-cIATZH) , HA-cIAL 216 f4] ( HA-cIAT 4 ) o [LESPHALBH I —METORE L 1RIT I 0L X SE B = 46 br
XF HA-cIAT $EA7HE G SE R I &R 3 #r o
HER: 5 CA-cIAT A LE, HA-cIAI A= 60 % 1Y B3 LL 3 = . P35 A B ) 4 | 301 e 2
BB A TIE A R e BIRE N . METEE A S RS 2 EKCERRAIC, T NG KT (34 P<0.05) 5
PRI TR T AR A E T, HA-cIAT HFARFFZN ] = 3 h, ARrfibiiiis = 200 mL, B8 17 51
B = 10 d BB SRS SR B = 7 d AR A6 F BT B 254 B3 10 LB B G T CA-cTAT41( 3
P<0.05) . Logistic [FH4MH7 o, FEBEMA] = 15 d ( OR=6.946, 95% CI=3.786~12.743, P<0.05) K&
i 3 S bR ( OR=2.880, 95% CI=1.538~5.390, P<0.05) j& HA-cIAT [0 ~7 f 6 A 2%
SRR PRAE | JETOGAERE | AEBE RS S FORFFEE M R . AR i RO B R R S A A R
BT PR BRI R RUOR BB 25, R R BE R [R] = 15 d B R PR g S HA-cIAL 1Y
FERIRER, X TA U ERREE, TR SRR R R, AR HA-cIAT R .
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Abstract

Key words

Background and Aims: Complicated intra-abdominal infection (cIAl) is the second most common infection
after surgery. Despite the increasing improvement of the diagnostic and treatment techniques, the mortality rate
of cIAI is still high. The cIAI developed during hospitalization not only endangers the patients’ lives, but also
exerts a negative impact on their long-term prognosis. This study was conducted to investigate the risk factors
for healthcare-associated cIAI (HA-cIAI) in adults, so as to provide basis for implementation of appropriate
intervention measures in clinical practice, and thereby reduce the incidence of HA-cIAL

Methods: The clinical data of 359 adult patients whose ascitic fluid samples were collected and positive for rapid
aerobic bacterial culture during hospitalization and with clinical diagnosis of cIAI from November 2011 to July
2016 in Xiangya Hospital of Central South University were retrospectively analyzed. Of the patients, 143 cases
were community-acquired cIAI (CA-cIAI group) and 216 cases were HA-cIAI group (HA-cIAI group). The
general conditions, treatments and laboratory indicators of the two groups of patients were compared, and the risk
factors for HA-cIAI were analyzed.

Results: Compared with CA-cIAI group, the patients in HA-cIAI group showed a high proportion of cases with
age >60, prolonged average length of hospital stay, high proportions of cases with abdominal malignancy and
undergoing abdominal surgery during hospitalization, low hemoglobin and procalcitonin levels and high alamine
aminotransferase level (all P<0.05). Among patients undergoing abdominal surgery during hospitalization, the
proportions of the surgery duration >3 h, intraoperative blood loss >200 mL, the retention time of abdominal
drainage tube >10 d, the indwelling urethral catheter and its retention time >7 d, as well as preoperative use of
antibiotics in HA-cIAI group were significantly higher than those in CA-cIAI group (all P<0.05). The results of Logistic
regression analysis showed that the length of hospitalization >15 d (OR=6.946, 95% CI=3.786-12.743, P<0.05) and
abdominal malignancy (OR=2.880, 95% CI=1.538-5.390, P<0.05) were independent risk factors for HA-cIAL
Conclusion: Middle and old age, abdominal malignancy, long hospital stay and surgery duration, large amount
of intraoperative bleeding, long retention time of abdominal drainage tube, indwelling urethral catheter and long
retention time of urethral catheter, and use of antibiotics before operation, especially the length of hospitalization
>15 d and abdominal malignancy are the high-risk factors for HA-cIAIL For patients with above factors,
effective preventive measures should be taken according to the specific condition, to prevent the occurrence
of HA-cIAL

Intraabdominal Infections; Cross Infection; Community-Acquired Infections; Risk Factors

CLC number: R639

2t Y (complicated intra-
abdominal infections, cIAT) 38U AL JF R
T IR RS, OF Hom A, SR R R
PEE TR M R T R e TA TR R A, T
g1 M TR MUAE . MeRE PR AR T, 4k B2 A4 E 2
REHLN), S FECREIFRIEN 2 . WAL RN
A2 B BoF i) A28 < DA B P 97 e R IR B AR, cTA TR Sh
ARG T & 0958 — K Wi, Bk Bl
BIF KA Wi, H 2 cIATRY R SE R A5 v
FE 4t SR R ) B FE R 211097, WFgT 4L %
7R, DAL SO RE ILAE B9 £ 25 0 S8 1863 %
cTATHR 4l B G FR AT W 3 A2 7] LA 3 Ry 4k IX AR A1 e TAT
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( community-acquired ¢IAT, CA-cIAT) K[ y7 {4}
{d@AH X cTAT (healthcare-associated ¢IAT, HA-
clAT) o BEAEBEWIEIF KHA-cTAT, ALSE I
BFE WA, JF H X E RS AR R
Mo PR T HA-cTALR AR B FE I R 3R Ok Ho it Ay
WA T, X TR RIS HA-cTALR & A . BEAR
RWGE . A BERT ] R A AR A TR DT B
TR IR R B E WK AETFRAE T EED
B TRl R R, ASHE ST R A TR R ik
ECA-cTIAT S HA-cTAIE Bt 85 19— MBEORE 1R97
T 00 R S F AR AR AT GET, RITHA-cTATH A E
fER N,
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o] o e 2201 1411 H —20164E7 A 3564~ A
T Be A Be 151 1] B BOIE B B A A A7 P A 1A 7 R
R SRR IR R IZ W b c TATHY 3590 He & WE k) .
R A R ARG A 0 M CA-cTAT S HA-cTAT, Hirfp
CA-cIATZH 1430, HA-cIAIZH2164, 48 AFRIE:
(1) £ B 30 5] LR I ARV A A A DI 38 40 B 75 S
Fr B M R, MR R AR I IR 2% B HE B 2 AE AN
EYH; (2 AER =188 . HEBRARME: (1) UL4R K
FLMI AL, (2 A AMEBER | W6 BE BT A O e
JE 5 B2 235 A% 1 TR T 98 S 5 (3) T e e i S A 5 f
Fs () UE N RGBS B (5) AR B R I K
FERLR SR s (0) iEiv<18%
1.2 LHEiRE

R ERGe (TAL) WS 2 LA Sz —1,
) BmFEHH LR (KIE>38.5 C) . HAMITE
B (MBS 10 x 10°/1) 454 By Ry 2,
IEHIE TR . R Bk A I B R ARAE . (2)
SIMBE RYE A, JF M E F R R B RN
FHE . (3) Bl . CTAE AR 2% K 4 /R i i N A 7E
Jie it e PR B M SRR AL o cTATJE 38 HE I e
)R R T B — A I e A, LIRS ) S LT
Fg I Jm PR sk i@ M I R, CA-cIALRTRTE
ABEHTEABE G 48 hIN A A IAL, HA-cIATR I
VLT &Mz —: (1) R IR 4§48 hfg K4
B (2) METEBERE 00 dINEREIAIT & /048 h
i () BEfE30 dWNTE EHLIY B K W B LA N
JEAEHE ; (4) ZR130 dN 2 RIEmWRIT . Ui
AL B ek B M &5 (5) BEAR90 dim NEHEZ T &
5 AR IESUAE I 2 a1
1.3 FHi&

WA BB I SR R AN B L AR L A B
Af ], 2w EAE W% 5 (intensive care
unit, 1CU) , BEfEA LATEIMAMRFF AR, fE
B 09 ) 2 A5 A7 I TR, e R SR B A T G R AIR
A MAE . BREE LAE . 2 4% E YA R AT 4% A 1
( multiple organ dysfunction syndrome, MODS)
o IR AR W AR A e R AT E TR R
) F AR FFEE A AR i i AR PO i
ALHEERESI WS REENE ., ALXHESW
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W S BB R A E S IR E B E
] R I 2 A 0 B0 B 245 W LA B T A Y S R
FAEhR (CA-cTADE ABE Y HI8FR, HA-cIAI
MY B2 W B g Y H O BET L H 38 b5 ), AL 46 b
B A4 (neutrophil count, NEUT) | Ifii 4L
M (hemoglobin, HGB) . Ifil./Mi ( platelet,
PLT) . % (albumin, ALB) . BHZI %
(total bilirubin, TBIL) . WRMRA LK
fif§ (glutamic—pyruvic transaminase, ALT) .
I YLBEF ( serum creatinine, Secr) . IMJKZHE
A (blood urea nitrogen, BUN ) I K% 5 R R
( procalcitonin, PCT) .
1.4 Zeit=4biE

K HISPSS 18 0% % B dhs HE A7 GE i1 0 v
HRFERAFEESTAUEE £ fifEE (25)
e N N i A LA G QLU A g L1 R
[M (QR) 13, IEZ A it GOk 8l ] ek
¥, AEIES AL FiMann-Whitney UK ; it
BORORDAG BLL 8l 408 3R, SR xR g, 3
qjgﬁﬁﬁﬁﬁﬁ:fl,ogistic@uaﬁ*ﬁ . OMrHA-cIATH]
REMfER R . P<0.0SINHZERA ST L.

2.1 MARE—MBERILE

W P BB ) — R O SRR AT S A AT
SR B RBHEHUBHEEE T, AX AR
2B L b e B B X (P>0.05) 5 CA-
cIATEZPI18~59% B H A F, HA-cIAILL =604
R RFE R F; HA-cTATRH 1Y F 254 B it (8] B i
KTFCA-cIALR#H; TEHRHEAER g, CA-cIATLIH
fiB ZEFL . IRAE MR IR AR R . NHE B Y K bR R R H
F, HA-cIALDLE ERE PN IE 4 5 HA-cTATfE R
W4T R F R B A B & FCA-clAL;
CA-cIALRFH G IF I RO el s, DL E3A
Giiter2E5% (¥P<0.05) , HAWHH T B 2ER
(¥P>0.05) (F1) .
2.2 MARELWEIEIRILE

AT O M e (= 1 |- RV i S R A )
Mr, BICA-cTATB EHEPCTE E; HA-cIATHRH
HGBH L, ALTH m, ZRASKITFEX (¥
P<0.05) (3F2) .
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F1 FHCA BE—MRBERLEE [0 (%) ]
Table 1 Comparison of general data of patients with cIAI between the two groups [n(%)]
AF i CA-cIAI (n=143) HA-cIAI (n=216) X/t P

P51

5 97 (67.8) 143 (66.2)

& 46 (322) 73 (33.8) 0103 0-748
Fi ()

18~59 105 (73.4) 60 (27.8)

> 60 38 (26.6) 156 (72.2) 72187 <0.001
SERAERBERF ] (d, x+s) 18.1+13.8 323+24.0 -6.383 <0.001
THALIE SR 71 (49.7) 120 (55.6) 1.205 0.272
THIbTEZEFL 46 (32.2) 20 (9.3) 30.093 <0.001
T AL E M e 20 (14.0) 81 (37.5) 23.529 <0.001
i7E e e 5(35) 19 (8.8) 3.874 0.049
i LEEES 29 (20.3) 32 (14.8) 1.822 0.177
JAIH R 18 (12.6) 7(32) 11.601 0.001
JH e e 4(28) 3(14) 0.308 0.579
JHRE S ey 7 (4.9) 22 (10.2) 3.243 0.072
JR Mg 0(0.0) 17 (7.9) 11.814 0.001
TRFCE R 5 21 (14.6) 14 (6.5) 6.581 0.010
=0 13 (9.1) 0 20.374 <0.001
P HERE T M 4(28) 15 (6.9) 2.952 0.086
A R A A 27 (18.9) 120 (55.6) 47.858 <0.001
BE IR 11(7.7) 26 (12.0) 1.757 0.185
it Fe e 26 (18.2) 36 (16.7) 0.138 0.710
RN 8 (5.6) 16 (7.4) 0.453 0.501
P P R Y 10 (7.0) 9(42) 1.371 0.242
et 1cU 59 (41.3) 95 (44.0) 0.260 0.610
JEERFA 44 (30.8) 71 (32.9) 0.174 0.676
FEBATIERRFA 111 (77.6) 198 (91.7) 14.156 <0.001
ARG 11 M5 27 (18.9) 48 (22.2) 0.581 0.446
it s AR 14 (9.8) 4(19) 11.385 0.001
MODS 8 (56) 20 (9.3) 1.607 0.205
M 1A 19 (13.3) 33 (15.3) 0.275 0.600

F 2 WACAl BE ST EIBIRILE
Table 2 Comparison of laboratory indexes of patients with cIAI between the two groups
5 CA-cIAI (n=143) HA-cIAI (n=216) tZ P

NEUT[ x 10°, x+5s] 9.7+5.4 10.9+7.3 -1.604 0.110
HGB [g/L, X +5] 1103 £77.2 93.7 + 18.4 -4.506 <0.001
PLT[x 10°, % +5] 222.2 + 130.4 231.4 £ 133.8 -0.641 0.522
ALB[g/L, X+5s] 28.7+6.1 28.9+5.0 -0.358 0.721
TBIL [umol/L, M (QR) ] 14.6 (8.5~24.4) 14.6 (9.4~31.5) -0.890 0.373
ALT[U/L, M (QR) | 194 (12.0~33.3) 22.5 (14.6~46.5) -2.749 0.006
Ser [pmol/L, % + 5] 99.3 +59.8 90.2+61.9 1.381 0.168
BUN [mmol/L, %+ 5] 7.9+6.2 7.6+7.1 0.362 0.717
PCT [ng/mL, M (QR) | 4.65 (1.06~21.69) 2.86 (0.64~9.44) -2.241 0.025

2.3 MAFAEHEBTBERILE
CA-cTATIHA-cTATH 2H H 35 1E Be 39 0] 17 15 38
FARFB N LL1H] . 198410, K W4T T REH
PRI L HEAT B 1T o0 1, K IHA-cIATE & FAR
FREEmf [ =3 h, ARrpiiifii i =200 mL, B & JE
SUAE Rl =10 d. B ESIRE N EENE =7 d.
AR BT B 25 4 fB A 0 L35 B 3 T CA-cTAL

© WA )3 i [ & F A F A EFH

BE, ZRAGIFE X (¥P<0.05) (£3) .
2.4 HA-clAl B EZE 4

W G 4L N A G322 5 ORA R T g
A LAY 18 bR E AT Logistic BUUA 2087, 20 #7
PR TS . (1) Y 18~598 5=60%; (2) {F
Bt <15 d5 =15 d; (3) BRTEA AT AL
(4) JE BN s ) BT FAR; (6 H
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TCUAEICU; (7) HGB<90 g/L5>90 g/L; (8) Ser
<177 pmol/L5>177 umol/L; (9) kil 4L ;
(10 TRIEE B NR 58 5 () BEIRH 5 (2 Jilivis ek . 2521
SR, AEBERE =15 d R HRE IR G MR SR HA -
cTATR ST fE e & (#P<0.05) (K4) .

®3 MEERMEITFABRENSTBERLE 0 (%) ]
Table 3 Comparison of the treatments between patients
undergoing abdominal surgery in two groups [ (%)]

CA-cIAT  HAA-cIAI 9

i (n=111) (n=198) X F
FARFREEN R (h)
=3 42 (37.8) 110(55.6)
<3 69 (622) 88 (44.4) 8.933 0003
A (mL)
= 200 53 (47.7) 112(56.6)

< 200 5.056 0.025

58 (52.3) 86 (43.4)
AR s 1L 28 (252) 48 (242) 0.037 0.847
BEEESWE  101(91.0) 182(91.9) 0.080 0.778

JEIE S i B ] ()

=10 40 (36.0) 112(56.6) 12.570 <0.001

<10 61 (55.0) 70 (35.4)
HESmEEE 65 (58.6) 111(56.1) 0.181 0.670
BB AR A R (d)

=7 24 (21.6) 53(268)

<7 41 (36.9) 58 (29.3) 1.952 - 0.162
BB SR 94 (84.7) 184(929) 5356 0.021
BE RG] (d)

=7 24 (21.6) 71(359)

<7 70 (63.1) 113(57.1) 4714 0.030

AT ITREZY) 54 (48.6) 158(79.8) 32.043 <0.001

F 4 HA-clAl B EZERZEZE Logistic B34

Table 4 Multivariate Logistic regression analysis of risk factors

for HA-cIAI
W% ?g bR Wil OR(9S%Q) P

AR BEr ] 1938 0310 39.177 6.946 (3.786~12.743 ) <0.05
MEEESEE 1058 0320 10.935 2.880 (1.538~5.390) <0.05

cTATTE I R P AL 46 — R 2B, 7 i B yE
W —Fh 2 Rk, Rdw WSR2 —1
HA-cTATS CA-cTATM Fb 8 5 A 05 & 1005 58 %,
HA-cTA LR 5 51 255 i 19 Dt ) AT R 2 £ B A8 B
PACIR 0T 22 DA K A IFRE X Wi B s ma prr ek e, B
HIFREE R B, K HA-cTATK A 76 A B 1
A7 & F AR B B FH T, WA FAREREMRAT
R AAEFRAR . WiE &R R 8 I 55 T REAI

© WA )3 i [ & F A F A EFH

T SEZEBRER AN RRE, R
H WS B AL E T,

AW 538 2 BB 7201148 11 H —20164F
TH 14301 CA-cTAT K216 B HA-cTATE & B I IR %
B, EIHA-cTATEFE LI =60% B Z44 ANBEH
F, FHAERER RS TCA-cIATRE, %IE5%
BANBEE G A EERMER . RENERIKT
A, DLBCTE AR Be W R 25 5 R AR S e o XF LE 43 B
L BRI R, HA-cTATE B R A T 8 5Bk
i geg A8 b, b DI A R R L, LR
MR, TERBEERSREEEARGREZEIH
BREARKGENMRFAL, AMRER, B
AT B UIBR ARG I RIATAE R }3.5%", HF
FEATHRIA ARG T R TATAYHE R B 2 0] 5 18349,

P11 CA-cTAT S 198 HA-cTATAE: [ 9 6] 17
JiEHB T AR R 0 A TR YT SLHE AT X LAy b, 4
R IRHA-cTATR R 73 B 1 T AR 45 22 i 1) 22 e
CA-cTATH ZE K ; HA-cIATRFP M F LB E
Fb A5 B B2 2 T CA-clAL, % B S5HA-cIALRH
FARE AL BB RA K. AR R E
AT+ A8 W VI BR R J5 JF A TA T AR S5 i i) 2 37
R R, BEAEMR R BR, TR K
S BT AR BE K AETATR S fE e &N, T
AR ] SE K 2% 35 00 40 TR 5 4650 47 2 20 2 R B IE]
FEARALZUh L 25 i e B, TS I T iR
SIS BeAh, TR B R Y SE K S AR I A
Z48 . HARKFAR T 80 F AR R o B
PIAR G, B A DR e T R 97 8800 Bl [ R AT g
40 FAREHE], ARG TATH & 4. HA-cTATH
AR ] B R S A L B IR RS RS

P B R A BB L 3 B S T CA-c AT
H, FIRSHA-c AR E 6 Be 81 |47 16 38 F AR
Fo B e ™ AR B KA G, HE
JE s 5 U AT S TR M, B R R
W, A BT 10 I s e b i 2 AR Y ER B
ISR m W, R R A S
— A TETE Rkl BE A A AR O A R T B
P NER RGN E A Y G R R e o e N E RS i
fO A ST fE By PR 2 . HA-eTATAR B8 FH 4 1 245 1 1 HE
REG T CA-cTAT, 33X 5 WE1E 738 /A w6l o 8
2R TF R B E KR B B R 1 S I R &5 R A
L7, AR BB 25 9 T RE 2 5 B0 24 B Y e
Az, I DR B VI 7™ A 2 4 T M A R B T 25 W R
UE 0T AR 0 3 I5 1 FH  BE 2 9 1 s AE Y [ R
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XF EE A B P 4L R T e R I 2 A, 25 R R HA -
AT HE FHHCBEH BALFCA-cIAL, HES
H&dM%%ﬁ%ﬁ%ﬁ@%%ﬁ%ﬁ It H AR
MR, XEBHE - BiFa®RE, BiERIioimgx
(EX P l%ﬁ?mm&ﬁ%&h%%T%%HA
clATY KA

it — 20 A0 DGR bR it AT 22 B E [ IE 4 B & B
FEBEWI ] = 15 d S B A7 HE 0 8RR 2 HA-cTATHY)
GRS I T N TR S N L
il J TR B BL 2 3 &2, O FLAE B i IR W PR Bt
WHYMAGHMEH, K5 M 25wk, S
PR AR 2R IR AT & A R, KR o R A R O
P e 0 J8E A B 0 ) AT T RGBT, R AT
ALY, S EWARGRRET RER AL F Aﬁﬁ%
Tl J TR 2 o A 6F 2 PRI L I AR I O f L
Mﬁ%%%%%&ﬁﬁﬁﬁindm,u%%ﬁ
cTATIH) KR %

g bR, thBAERE RO MR R
AR BERT A S TR R L A R i
K., HEBERESIWENEK, BEFRENEE
IR . AR FE P00 259 5B H JE HA-c TA LY & f&
ANBE, XFF X B A T B HA-c AL &4 .
FJEAE BE R ] = 15 d J A HE 3 T v iR JE HA -
cTATM S, fE IS 2, IGIREEITF T fFHA-cIATAH
K AE B R 2, AR I SR B ) T B A i,
BIHA-cIAT & o ARWESE R — A~ B [l Jo o4 A
5%, WHEAT 2l o KEEAS B X IR 5 i — 20
TIE, DT B G b Ay I PR B4R 5 o
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