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Factors associated with extended-spectrum beta-lactamase-producing

Escherichia coli bloodstream infections at Chaiyaphum Hospital

Vichai Sinchaiyaphum, M.D. (Thai Board of Internal Medicine)*

Abstract

Background : Bloodstream infections (BSI) caused by extrended-spectrum beta-lactamase
(ESBL)-producing Escherichia coli (E.coli) have been associated with severe adverse clinical
outcomes that have led to increased mortality, prolonged hospitalization and rising medical costs.
The aim of this study were to identify the factors associated with ESBL-producing E.coli BSI
among patients in Chaiyaphum Hospital, Thailand.

Methods : In a retrospective, 1:1 unmatched case-control study was conducted. The study
samples were patients at least 15 years of age who were admitted to medical wards, Chaiyaphum
Hospital between January and December 2019. Cases were 89 patients who had ESBL-producing
E. coli BSI. Controls were 89 patients with BSI caused by E.coli species not producing ESBL.
Data were obtained through review of medical records. Multiple logistic regression was used to
identify risk factors for ESBL-producing E.coli BSL.

Results : The results showed that the significant factors associated with ESBL-producing
E.coli BSI included current malignancy (ORadj = 12.79, 95%CI 1.52-107.27, p = 0.019), ventilator
use (ORadj = 6.43, 95%CI 2.42-17.08, p < 0.001), and previous cephalosporins use (ORadj = 14.91,
95%CI 1.81-122.44, p = 0.012).

Conclusions : In summary, patients with current malignancy and ventilator use are at
high risk for acquiring ESBL-producing E.coli BSI. In addition, previous cephalosporins use
increased the risk for development of ESBL-producing E.coli BSI. Thus, prior antibiotic use is an
important consideration in the selection of empiric antibiotic therapy and should increase the

concern for resistant pathogen.

Keywords : Escherichia coli, Extended-spectrum beta-lactamase, Cephalosporing, Bloodstream

infections

*Department of Medicine, Chaiyaphum Hospital
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ESBL- Non-ESBL-
producing  producing
Aayds E.coli E.coli
AU AU
(508a2) (508a2)
LN
B8 37 (41.6) 37 (41.6)
VRN 52 (58.4) 52 (58.4)
81y (@)
24-40 2 (2.2) 6 (6.7)
41-60 29 (32.6) 22 (24.7)
61-92 14 (65.2) 61 (68.6)
Mean, SD 654, 13.4 66.7, 15.0
Min, Max 26, 92 24, 89
ABHNan1e (kg/m?)
thuinsndunani 16 (17.9) 13 (14.6)
(<18.5)
4 U 37 (41.6) 44 (49.4)
(18.5-22.9)
dhwiniiu 15 (16.8) 13 (14.6)
(23.0-24.9)
Tsngau 15 (16.8) 12 (13.5)
(25.0-29.9)
Tspsuduning 6 (6.8) 7 (7.9)
(= 30)
Mean, SD 22.6, 4.5 22.5, 5.0
Min, Max 13.8, 38.6 156.6, 44.8
DUATN
10 14 (15.7) 7 (7.9)
a3 75 (84.3) 81 (91.0)
N/ ANINNU 0 (0.0) 1(0.1)

ESBL-  Non-ESBL-
producing producing
ALls E. coli E. coli
AU AU
(5pma2) (5omaz)
VBN
TaiTgivinana 62 (65.6) 65 (73.0)
WNHATNT
Jusas/ 4 (4.5) 4 (4.5)
359 A
Y 3 (3.4) 4 (4.5)
a9 20 (22.5) 16 (18.0)

Hadefiiaanu “wiusdun1sinidaly
NSk Lﬁaﬂﬁlﬁﬂmm"ga ESBL-producing E.coli

1. Jadefifinanuy “uRusiun1sfinde
Tunsey Ldeafifinanne ESBL-producing E.coli:
MIIATAFTILUTUDDIBUREN

NaddnUdn Hadeffinang “uRusiuns
findolunszl 1d0aflinannite ESBL-producing
E.coli agnefidey Ayne §R Ao Uuns (OR =
9.90, 95%CI 1.30-438.67, p = 0.009) Ay 3
(OR = 3.40, 95%CI 1.10-12.48, p = 0.017)
msthealinuzise (OR = 8.69, 95%CI 1.11-
389.87, p = 0.034) Tsaduude/snL DIFase (OR =
2.09, 95%CI 0.98-4.53, p = 0.037) Uaz Rnalden
Cephalosporins #1184 (OR = 12.41, 95%CI
1.71-540.01, p = 0.003) M5l ' Foley’s catheter
(OR = 3.55, 95%CI 1.71-7.55, p = 0.002) M3}
Nasogastric tube (OR = 2.41, 95%CI 0.96-6.49,
p = 0.039) M3l ' Endotracheal tube (OR = 5.10,
95%CI 1.98-14.67, p < 0.001) LazA13L’
Ventilator (OR = 5.40, 95%CI 1.99-16.92,
p = 0.002) & AsluAII197 2

<
'
(=]
Z,
<
.
[\
(=]
[}
(=]



A1397 2 TRduidany wRusiuNsindalunse LEeafiiAinanni@e ESBL-producing E.coli:
ANTIATIZAT W SRR

No. (%)
fankils ESBL- Non-ESBL- OR (95%CI)  p-value
Producing E.coli  Producing E.coli
LN
gt 37 (41.6) 37 (41.6) 1.00 (0.52-1.89) 1.000
G 52 (58.4) 52 (58.4) 1.00
21y (D)
> 60 60 (67.4) 63 (70.8) 0.85 (0.42-1.69) 0.626 §
< 60 29 (32.6) 26 (29.2) 1.00 %
ABHNAPNY (kg/m?) -
Tminsnndnna (< 185) 16 (17.9) 13 (14.6) 1.28 (0.63-3.11)  0.543 S
dminlaisninnest (> 18.5) 73 (82.1) 76 (85.4) 1.00
Uyw3
1o 9 (10.1) 1(1.1) 9.90 (1.30-438.67) 0.009*
Tails 80 (89.9) 88 (98.9) 1.00
AN 9
1o 15 (16.8) 5 (5.6) 3.40 (1.10-12.48) 0.017*
Taile 74 (83.2) 84 (94.4) 1.00
TsALwnnu
B 29 (32.6) 33 (37.1) 0.82 (0.42-1.59) 0.529
Taig 60 (67.4) 56 (62.9) 1.00
Tsalni3asa
B 23 (25.8) 24 (26.9) 0.94 (0.45-1.94) 0.865
Taig 66 (74.2) 65 (73.1) 1.00
TsmuziSe
E 8 (8.9) 1(1.1) 8.69 (1.11-389.87) 0.034**
Taigt 81 (91.0) 88 (98.9) 1.00
Tsadunde/snt viSase
B 28 (31.4) 16 (17.9) 2.09 (0.98-4.53) 0.037*
Taigt 61 (68.6) 73 (82.1) 1.00
U5z3ameld Cephalosporins
B 11 (12.4) 1(1.1) 12.41 (1.71-540.01) 0.003*
Taig 78 (87.6) 88 (98.9) 1.00
M3l ' Foley’s catheter
B 39 (43.8) 16 (17.9) 3.65 (1.71-7.55) 0.002*
Taig 50 (56.2) 73 (82.1) 1.00
A1 ' Nasogastric tube
E 19 (21.4) 9 (10.1) 2.41 (0.96-6.43) 0.039*

Taisl 70 (78.6) 80 (89.9) 1.00




No. (%)

fanys ESBL- Non-ESBL- OR (95%CI)  p-value
Producing E.coli  Producing E.coli
A3l Endotracheal tube
Y 27 (30.3) 7 (7.9) 5.10 (1.98-14.67) <0.001*
T3 62 (69.7) 82 (92.1) 1.00
A3l " Ventilator
1 25 (28.1) 6 (6.7) 540 (1.99-16.92) 0.002*
Taila 64 (71.9) 83 (93.3) 1.00
ITULIAIATDILALN
> 73U 35 (39.3) 48 (53.9) 0.55 (0.24-2.23) 0.051
<7 54 (60.7) 41 (46.1) 1.00

L%

Y

naene: * nunels 8y A9 GiRann Chi-square test, ** vaneiie Ay MAwNe Ran Fisher's

exact test
2. aduiifinany “wkusfunishinuge
lunszw doaflinane ESBL-producing
E.coli : MTUATILAMUUTUULLBNY
NaFaEnUdn Jadefidaanu “uiusiunng
fndalunszy Ldeaflfinanids ESBL-producing
E.coli agnedite A1 0 Ao Useidinig

a1519 3 Jadefidany “uRusiunsindelunszy LEeafiinani@e ESBL-producing E.coli:

MIRAARILY BN

weldunay Cephalosporins snfiay (ORadj =
14.91, 95%CI 1.81-122.44, p = 0.012)
msthemelsauziSe (ORadj = 12.79, 95%CI
1.52-107.27, p = 0.019) wazn3t ' Ventilator
(ORadj = 6.43, 95%CI 2.24-17.08, p < 0.001)
W Aslupnsed 3

fiankils OR (95% CI) ORadj (95% CI) p-value
AT _UYn3
1o 9.90 (1.30-438.67) 7.84 (0.88-70.17) 0.065
Taile 1.00 1.00
1523%aald Cephalosporins
1o 12.41 (1.71-540.01) 14.91 (1.81-122.44) 0.012*
Tails 1.00 1.00
TsAuziSe
Y 8.69 (1.11-389.87) 12.79 (1.52-107.27) 0.019*
Taigi 1.00 1.00
A3l Ventilator
1o 5.40 (1.99-16.92) 6.43 (2.42-17.08) < 0.001*
Taile 1.00 1.00
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