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Abstract

Objective: To investigate the prevalence and risk factors of infections caused by extended spectrum p-lactamase
(ESBL) producing Escherichia coli (E. coli) in systemic lupus erythematosus (SLE) patients and develop a

predictive model. Methods: Three hundred and eighty-four consecutive SLE patients with E. coli infection
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were enrolled in this retrospective case control study from January 2012 to December 2017. Prevalence and
antimicrobial susceptibility pattern were analyzed. Multivariate analysis was performed by binary logistic
regression model to determine the risk factors and the predictive model was developed based on it. Results: Of
the total 384 isolates of E. coli tested, 212 (55.2%) produced ESBL. The majority of these isolates were from urine
(44.3%). Carbapenems and amikacin had good activity against ESBL producing E. coli (>80%). Eleven variables
were identified as independent risk factors for ESBL producing E. coli infection including daily prednisone
dose >30 mg (OR=5.48; 95%CI 3.12-13.72), low C3 levels (OR=2.17; 95%CI 1.62-6.71), nosocomial acquired
infection (OR=4.12; 95%CI 1.98-8.85), etc. The model developed to predict ESBL producing E. coli infection
was effective, with the area under the receiver operating characteristic curves of 0.831 (95%CI 0.755-0.892).
Conclusion: The prevalence of ESBL producing E. coli is increasing with high antibiotics resistance in patients

with SLE. The model reveals excellent predictive performance and exhibits a good discrimination.
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Table 1 Sample distribution of the two groups
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K™ NI, BTN A RY BB Lot A
96.1%, FZESBLAIF-HI4F#4 M49.52% , JE/~ESBLA]
447,918 . AEICURH KGR % B IRY s
ESBLAG HY 3R i 25 /55 1305 B fR 3 (16.5% vs 6.4%,

P=0.002), fES=ESBLALH, REFEVAEAETEN AT H R
YR IR BE AR L L R B AR A M IR A
NSRS B L) S 2 R TR ESBLAH (P<0.0S) o

FEESBLL B A Be 1 18] 19 4 R L 36 & JE P ESBL
HABEFENPIRELL L (12.7% vs 5.2%, P=0.012, #3).

Y MISLEZ GG L % Bl . FPESBL K iR %
WYL 4] BB B SLED ATV 4 & & A B e it 5 H IR
PR (BRI JE ) 2 B B & THE P ESBLA
(P<0.001) . fEAMAC3 K B3 H 47 P 4 )
Jr o e 22 R OR A Ge it L (76.9% vs 52.9%,
P<0.001), SLEJ 2 A bk B4 41 ff S S 1 L T4l =
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5 T S K = AR A R IRPU A 2 R R
o B 5B TR S ESBLAH S 3 (P<0.05) .
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XA B384 44 B F AT fE I R a0 A
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WMEREHZMHX, @t P KRIEST, R4
P 21 5 AR 5 92 95 1% 3l FE 37 4 % (Systemic Lupus
Erythematosis Disease Activity Index, SLEDAI)
/3>15(0OR=4.05; 95%CI 2.18~9.36) . K /E /Y
U Je s B H 57 B >30 mg(OR=5.48; 95%CI
3.12~13.72) . fK#MAC3/KF(OR=2.17; 95%CI
1.62~6.71) L EEBE 3 A5 PR YL (OR=4.12; 95%CI
1.98~8.85) 4 1 17§55 J2& & 2E FZESBL K A 1% A I ok
G by 3 KUK PR R (P<0.05) o HiT30 d 3 s s i 25 ¢
25 7% 8 L S SLEG 3l B M I 2R 48 2 AR 0 7 X
B 5 2R (5R6)

P ) PRAR G2/ [191(%)]

R SAREW S RENEREGER PBUR iAWY IR JITR7;3
FEESBLZH 212 42(19.8) 14 (6.6) 20(9.4) 94 (44.3) 10 (4.7) 4(3.8) 24(11.3)
JEF=ESBL4] 172 34(19.8) 6(3.5) 14 (8.1) 80 (46.5) 10 (5.8) 4(23) 24(14.0)
P 0.994 0.522 0.754 0.038 0.989 0.876 0.583
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Table 2 Analysis of drug susceptibility results in the two groups
i) ) T2 /[ Bl (%)]
SURVEAR  URPIVEAR  ZURVOMETEIE  URPIVIAMRMMEEIE RNPE EERPE kv

7= ESBL 41 212 0(0.0) 0(0.0) 26 (12.3) 174 (82.1) 20 (9.4) 0(0.0) 0(0.0)
AEF= ESBL4 172 46 (27.8) 54 (31.4) 94 (54.7) 172 (100.0) 90 (52.3) 70 (40.7) 114 (66.3)
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
5 LRZ5Y) /[ B (%))

SAufnE  SkHEEEl  Alie FPRRE KSR EER Zrnal] JEfbiiE PR WHERE
77 ESBL 41 56 (26.4) 80(37.7) 88(41.5) 190(89.6) 100(47.2) 138(65.1) 58 (27.4) 172(81.1) 206(97.2) 206(97.2)

7= ESBL 41 172 (100.0) 146 (84.9)

172 (100.0) 164 (95.3) 114(66.3) 172 (100.0) 82 (47.7) 172 (100.0) 172 (100.0) 172 (100.0)

P <0.001 <0.001 <0.001 0.23 0.008 <0.001 0.004 <0.001 0.254 0.254
3 WAKXFIRFEE BLHISLERE IR RFFHELLE
Table 3 Comparison of clinical characteristics betwee the two groups
ABERT90d WEAE VAR AE
5 [ BEH H] R B X e s
1 RS ﬁ[;;jéf‘))]/ ‘I'z“ﬂj;jijf B;;j PTG
5 /141(%)] A S/ [51(9)]
FEESBLZH 212 49.52+821  206(97.2) 35(16.5) 11.3+42 40 (18.9) 37(17.5)
JEF=ESBLZH 172 47.91+9.83 163 (94.8) 11 (6.4) 10.5+ 5.6 33(19.2) 6(3.5)
P 0.098 0.227 0.002 0.111 0.937 <0.001
13 HUAGE S = R B = M E IR = Fe B b I BEARAT FAE R /%
- 48h/[171(%)] 48 h/[15(%)] 48 h/[f(%)] 5 /[51(%)] TR/ [1511(%)]
FZESBLZH 19 (8.9) 29 (13.7) 27 (12.7) 33 (15.7) 41(19.3) 12.7
JEF=ESBLAL 6(3.5) 18 (10.5) 8 (4.7) 11 (6.4) 18 (10.5) 5.2
P 0.031 0.339 0.006 0.005 0.026 0.012
R4 FWABESLEERIE AR
Table 4 Comparison of SLE status between the two groups
K RN SLE 9 1% sh I ./ [ 1] (9% J q
5 RUSUEMPIRIARESNN gy SR
WstER R MWARGED) T E RGeS {1/ [45] (%)
FZESBLZH 212 42(19.8) 24 (11.3) 7(3.3) 425+ 113 45(21.2)
dEr~ESBLA 172 32 (18.6) 9(5.2) 3(1.7) 402 + 14.7 23 (13.4)
P 0.766 0.034 0.341 0.084 0.045
15 KA G A Anti-dsDNA RAMACIAT/ i E A g SLEDAIA
) KR P /mg BRI /(461 (%) [51(%)] (<1000/mL) /[ (%)]
FEESBLZ] 284+73 146 (68.9) 163 (76.9) 74 (34.9) 114+53
JE~ESBL4L 10.6 + 3.2 112 (65.1) 91 (52.9) 49 (28.5) 52+2.1
P <0.001 0.436 <0.001 0.181 <0.001
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Table § Antibiotics prescription within 30 d before the patients infected by E. coli

U259/ [511(%)]
A5 noOEME O BRER BENE HE O REE Bk ETUL AL sk BBk G
R OMIE W K X AR BEEERE BERE EEERE RREEHN

FFESBLAL 212 81(38.2) 60(28.3) 16(7.5) 28(132) 67(31.6) 7(33) 11(52)  55(25.9) 26(12.3) 37(17.5)
JEF7ESBLZL 172 27 (15.7) 38 (22.1) 21(12:2) 19(11.0) 38 (22.1) 4(23)  7(41)  18(10.5) 17(9.9) 39 (22.6)
P <0.001  0.165 0124 0521 0038 0.568 0.606 <0.001  0.462 0.202
*6 ZILEAN M ZESBLA IR F B RLN S BRKEE =
Table 6 Multivariate logistic regression analysis of risk factors for ESBL producing E. coli
At Adjusted OR 95%CI P
B mIeE TIcu 4.16 2.08~11.92 <0.001
BRAE VAR A7 AR AT R 0 P SRR v A 8.15 5.12~21.71 <0.001
HBEE < =48 h 2.19 1.12~5.93 0.032
HESRE=48h 2.98 2.01~9.84 0.003
TR B 1.89 1.03~4.03 0.037
B Bt SR A R 4.12 1.98~8.85 <0.001
SLE R K MMl il R 58 1.71 1.19~4.03 0.085
e G g H I JEAR T/ (mg-d )

0 0.87 0.19~1.58 0.682

<7.5 2.01 0.82~3.91 0.428

7.5~30 2.98 0.67~7.94 0.253

>30 5.48 3.12~13.72 0.017
SLEDAIPF4)

0~4 0.69 0.47~0.87 0.098

5~9 1.07 0.81~2.83 0.064

10~14 2.84 1.07~5.62 0.061

515 4.05 2.18~9.36 0.028
fRAMAC3IK T 2.17 1.62~6.71 0.016
KB RT30 AL B 244 2 e

BILWE 3.19 1.37~7.03 0.023

FRME RS 2.26 0.98~5.02 0.607

EIEXAW RIS 5.28 2.06~13.93 <0.001

2.4 7= ESBL KFAIR %A B BUEM RS 1R

PL2 4G IE S 22 70 01 05 45 M %) 11300 200 S JRU IS PRI
F o eal, H T AR AR AR 4L R SR AUX
W DR 22 1 43 A L3867 . PRESBLA R Y AEAE KU [H
KEM, HEZBEEPTs~omI, JE/~ESBLATLEH

ERES

KB R BRRR T 10, FEAE D T2~400,
fROC, THHAUCH0.831 (95%CI 0.755~0.892,
P<0.001; 1), A [a] KU PR -7~ 22 B A X T Ft ] 1)
WES) TS, Ay = ST &R, H

X W HERF PE R 85% o
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Table 7 Distribution of cumulative risk factors for E. coli infected patients

DR PR 2/ (4911 (%) ]

25 n
0 1 2 3 4 5 6 7 8 9 10 11 it
FZESBLZH 212 0(0.0) 3(12.5) 7(16.3) 12 17 23 41 49 29 21 7(100.0) 3(100.0) 212
(23.1) (459) (65.7) (83.7) (80.3) (90.6) (91.3) (55.2)
JES=ESBLA 172 18 21 36 40 20 12 8(163) 12 3(94) 2(87) 0(0.0) 0(00) 172
(100.0) (87.5) (83.7) (76.9) (S4.1) (34.3) (19.7) (44.8)
At 18 24 43 52 37 35 49 61 32 23 7 3 384

100
90
380
70
K =
S N
b -
N
o} -
T 5
y
30
20
10F

Y AT LI WIS RIS RWE ERRE FUEY FEWS P P

0 10 20 30 40 SO 60 70 80 90 100
(100-Specificity) /%

1 P ESBLA 7354 B B A TR A 2k & TIEm 2%
Figure 1 Receiver-operating characteristic curves for the model in predicting extended-spectrum B-lactamase producing E. coli

infection

8 A E BT =X T HU " BSBLA B7 3R 7 1 R S B A B 1 41

Table 8 Performance of the models for predicting ESBL producing E. coli at different cutoff values

SRNEEHE  EEME RErE ERIE REIE SegtE FeRtE HrESIE ItEBINE ek

=1 212 154 18 0 100 11 S8 100 60
=2 209 133 39 3 99 23 61 93 65
=3 202 97 75 10 95 44 68 86 72
=4 190 S7 115 22 90 67 77 84 79
=5 173 37 153 39 82 79 82 78 85
=6 150 25 147 62 71 86 86 70 77
=7 109 17 1585 103 S1 90 87 60 69
=8 60 S 167 162 27 97 92 S1 S9
=9 31 2 170 181 15 99 94 48 S2
=10 10 0 172 202 S 100 100 46 47

=11 3 0 172 209 2 100 100 45 46
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