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nauilienesanmmranaznguitliosnsllamnna nsesitadefiduiudiuns
Tdgnagnsluiaumoma

wamsfinu: {U3e 117 sedumene 82 518 (Fovay 70.9) E)WE;LQ%EJ 65+ 16.6 1
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producing Escherichia coli 22 519 (50vaz 18.8) Waz Klebsiella pneumoniae
14 519 Govay 12.0) wunsliufiuressliammeua 68 ade (Govay 58.1)
awmiwuUssiianie Tenflesngvisniaiuveuiun 34 916 (evar 50.0) lsidsu
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ORIGINAL ARTICLE

Associated Factors and Impacts of Inappropriate Use of Antibiotics

after Documented Gram-Negative Bacteremia

at the Medical Wards of Lampang Hospital

Pornkamol Boripatkosol, M.D.

Department of Internal Medicine, Lampang Hospital, Lampang, Thailand

Abstract

Lampang Med J 2020;41(2):84-95

Background: Antimicrobial resistance due to inappropriate use of antibiotics

in gram-negative bacteremia is recognized as a growing and significant

) healthcare problem.
Received: 25 November 2020

Objective: To determine the prevalence, associated factors and treatment

Revised: 25 January 2021

Accepted: 29 January 2021 negative bacteremia.

outcomes of the inappropriate use of antibiotics after documented gram-

Material and method: A retrospective cohort study was conducted among

Keywords:

patients over 18 years of age who received antibiotic medication for gram-neg-

ative bacteremia at Lampang Hospital between 1 January and 30 April 2020.

inappropriate use,

Appropriateness of antibiotic usage was assessed after bacterial identification

antibiotics, and drug susceptibility had been documented. Data was statistically compared
gram-negative bacteremia, between the appropriate-usage group and the inappropriate-usage group.
antimicrobial resistance Factors associated with inappropriate prescriptions were analyzed.

Results: Among 117 patients enrolled the study, 82 cases were male (70.9%)

and the mean age was 65 + 16.6 years (range, 23-92). The most common patho-

gens were Escherichia coli 33 cases (28.2%), ESBL producing Escherichia coli

22 cases (18.8%) and Klebsiella pneumoniae 14 cases (12.0%). Inappropriate

prescriptions were found in 68 cases (58.1%). The most common causes were

too broad spectrum 34 cases (50%), failure of switching to oral antibiotics 16

cases (23.5%), and ineffective against isolated pathogens 13 cases (19.1%).

Factors associated with inappropriate prescriptions were cardiovascular dis-
ease (OR 4.6, 95%Cl 1.00-20.40, p=0.042) and history of antibiotic utilization
7-days prior to admission (OR 5.9, 95%Cl 1.21-29.14, p=0.030). Drug-resistant
pathogens were more frequently developed in the inappropriate-usage group

than the appropriate-usage group (82.5% vs 7.5%, p<0.001), as well as the

readmission rate (p=0.035).

Conclusions: The prevalence of inappropriate use of antibiotics for treating

documented gram-negative bacteremia was as high as 58% of cases, leading

to higher incidences of drug-resistant pathogens and readmission rates. Cardio-

vascular disease and history of antibiotic utilization 7-days prior to admission

were significant associated factors.
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msﬁmLﬁ'?'iyaLLUﬂﬁGaLmimamﬂummﬁé’wﬁaﬂaq
nMsRndelulen stuumaiuems maiulaanzuay
nshndolunszuaden (bloodstream infection)®®”
maﬂﬂﬂajmwﬁwmaamLﬁﬁaasjmmm (severe sepsis) uag
amedonvmuinite (septic shock) VilAsTinldgs
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mswil 1 Toyadinunriug Lty (n=117)

doya

s (Soda:)

LNA Y18 1 G
91¢ @) mean + SD (min-max)
UszinnviagUae

veffle1gsnssuiily

o Ul ing
Apache Il score mean + SD (min-max)
Tsasau

Anuiulaiings

Toduluienas

WY

ToHo

Tadainen

FLUUYNAUAUDINS

1159

naAldnaNDd

nasalRonla

nszanuayle

syUUMaAuYla

ALY

Andelorlod

Juq
nsldenaniiAuiu
Snwaznnsinde

Community-acquired

Healthcare-associated

Hospital-acquired

82:35(70.9:29.1)

65 + 16.6 (23-92)

94 (80.3)
23 (19.7)

15 + 5.8 (5-28)

62 (53.0)
43 (36.8)
32(27.4)
28 (23.9)
22 (18.8)
22 (18.8)
21 (17.0)
19 (16.2)
16 (13.7)
12 (10.3)
8 (6.8)
4(3.4)
3(2.6)
27 (23.1)

17 (14.5)

73 (62.4)
40 (34.2)

4(3.4)
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Welde 34 519, @edinnnelu 72 42l 22 578, 185U
nsuszfiuuazduelasorgsunmdlsafnidio 20 $1
wazfndeuvafidunsuaulunssuadonnnni 1 40 8
518) AsdegUaelun33de 117 1o Junawe 82 518
(ovay 70.9) 0gdy 65 + 16.6 T (fidy 23-92) fnwn
finefiheengsnssuviluuazvefteingd (intensive
care unit, ICU) 94 518 (5peay 80.3) kay 23 518 (5ouay
19.7) mudfu AzLuuANTuLTIYeslsalowdny
n135nw7lu ICU (Apache Il score) 15 + 5.8 Azl
(i 5-28) smsinulshaeiianio rusuladings 62 57
(Fowaz 53.0) sesawnde luduluidenss 43 118 (Sewaz
36.8) uaztu1mu 32 118 (Feraw 27.4) Snwawnsfinide

dulugdunuy community-acquired 73 518 (Soway

62.4, A15197 1) FouuaiSsunsuavlunszuaidon
fnutesiian Ao Escherichia coli 33 118 (Fovay 28.2)
3998911A8 extended-spectrum beta-lactamase (ESBL)
producing Escherichia coli 22 5% (398ag 18.8) uag
Klebsiella pneumoniae 14 518 (508 12.0, miw‘ﬁ 2)
nsldenujTuzdlngilueilungu beta-lactam e
meropenam 29 518 (Seway 24.8) ceftriaxone 22 $1¢
(So8ay 18.9) waz cefixime 18 s1¢ (5p8ay 15.4,
PREARIE)

nunsldenufirusegaluauvguna 68 s1e
($oway 58.1) aunniinuyssdian fe n15lden
floongusnaiuveuiun mendsaninsuidenelsn
uaznan1svadeuaNlinest 34 519 (Sevaz 50.0)

mswh 2 WWauuaiisewnsuaunnulunseuadon (n=117)

1isonuniiiSa s (Soua:)
Escherichia coli 33(28.2)
ESBL-producing Escherichia coli * 22 (18.8)
Klebsiella pneumoniae 14 (12.0)
Acinetobacter baumannii (XDR) * 12 (10.3)
Pseudomonas aeruginosa 10 (8.6)
Enterobacter cloacae 4(3.4)
ESBL-producing Klebsiella pneumoniae * 4(3.4)
Other gram-negative bacteria 3(2.6)
Acinetobacter baumannii (MDR) * 2(1.7)
Aeromonas veronii 2(1.7)
Burkholderia pseudomallei 2(1.7)
Campylobacter spp. 2(1.7)
Salmonella spp. 2(1.7)
Acinetobacter baumannii 1(0.9)
Acinetobacter (woffii 1(0.9)
Burkholderia cepacia 1(0.9)
Escherichia coli (CRE) * 1(0.9)
Proteus mirabilis 1(0.9)

* ESBL: extended-spectrum beta-lactamase enzyme, MDR: multidrug-resistant, XDR: extensively drug-resistant, CRE: car-

bapenem-resistant Enterobacteriaceae
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aupiBou=*

s (Soda:)

Beta-lactam
Meropenem
Ceftriaxone
Cefixime
Piperacillin/tazobactam
Ceftazidime
Ertapenem

Fluoroquinolone
Ciprofloxacin

Aminoglycoside
Amikacin

Macrolide
Azithromycin

Others
Colistin

Trimethoprim/sulfamethoxazole

29 (24.8)
22 (18.9)
18 (15.4)
13 (11.1)
10 (8.6)

7 (6.0)

9(7.7)

2(1.7)

*nsadldenutiue 1 vliadensindeuwuailiiounsuay 1 slialugiie 1 518

TIRIUIAD mshhﬂ%ugﬁLmumﬁlmﬁm%ﬂizmu
16 51 ($oway 23.5) Henvinelinsounquderolsn
13 918 (Fogag 19.1) szaviiansidenligndes 3 e
(feway 4.4) uazauartilunisldunegrnmunzay
2 918 (Soway 2.9)
Fuhefinslieitzetndlianmgea foeads
geninguifinisldenegisaumnma (68+14.6 vs 62 +
18.8 U, p=0.031) fnmefinuvesniy lun Usziinns
TdoufTiusnelu 7 Junouueu sw. (Sesaz 20.6 vs
6.1, p=0.034) lsAvasnLdeniila (Fesaz 19.1 vs 6.1,
p=0.057) lsAAusiulafings (Fouaz 58.8 vs 44.9,
p=0.189) N7 severe sepsis 139 septic shock (Fouaz
58.8vs42.9,p=0.096) A58 indwelling devices (5e8ay
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73.5 vs 57.1, p=0.075) wazn1stdenuiiuglungy
beta-lactam (p<0.001, m15197 4-5) loTas1ziitlade
AaNa1INIY multivariate regression analysis Wu31 Uade
féiudronsldonufluredsliaumguao lsavaen
Fontala (OR 4.6, 95%Cl 1.00-20.40, p=0.042) uax
UsziRnsldenuiuenielu 7 funeuusu sw. (OR 5.9,
95% Cl 1.21-29.14, p=0.030, A13747 6)

HANSTENUAIENAINITIT 81U TIuLNUIN
nauildenodsldaummuaisninnfnidereniosay
82.5 ganinnauilldereganmgnaiinuiiosiosas
7.5 (p<0.001) LLazé“m'ﬁﬂmiuaukqwmmasgwqam"l
(p=0.035, 97971 7)
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mswi 4 ToyaiiugiuveiUie Wisuieussninnguildensgvauvsnawasliaununa (n=117)

IBanauingwa IBanliaumnawa
douya (n=49) (n=68) M p
s (Soda:) s (Soda:)
WWAYY 36 (73.5) 46 (67.7) 0.544
21¢ @) mean = SD (min-max) 62 + 18.8 (56-67) 68 + 14.6 (64-71) 0.031
UszinvviagjUae

Masliﬂwmqimiuﬁﬂﬂ 42 (85.7) 52 (76.5) 0.246

veUIeIngi 7(14.3) 16 (23.5)

Apache Il score mean + SD (min-max) 14 + 6.6 (8-20) 15 + 5.7 (12-18) 0.355
T5A32u

aoaldenila 3(6.1) 13 (19.1) 0.057

Aulalings 22 (44.9) 40 (58.8) 0.189
nsldenaniduiu 6(12.2) 11 (16.2) 0.605
Snwaznsinde

Community-acquired 34 (69.4) 39 (57.4) 0.325

Healthcare-associated 13 (26.5) 27 (39.7)

Hospital-acquired 2(4.1) 2(2.9)
weuaulsaneuialudae 3 Waudiiuan 15 (30.6) 28 (41.2) 0.331
Tdeufvauzaglu 7 Junauueu sw. 3 (6.1) 14 (20.6) 0.034
n172¢ severe sepsis 38 septic shock 21 (42.9) 40 (58.8) 0.096
A153 indwelling devices * 28 (57.1) 50 (73.5) 0.075

* Foley catheter, central venous catheter, double lumen venous catheter, endotracheal tube
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mswi 5 Jayan1sinelunssuaifoawasnsdsldofiusiuiouiisussninnquitldetegrsaumnpawagliay

wiRHa (n=117)

IBmauvnawa IBanliamnagwa
doua (n=49) (n=68) i p
s (Soua:) s (Soua:)
LLWaI\‘iﬁll']’UﬁJ\iﬂ'ﬁaﬂL%ﬂiuniﬁLLﬁLaaﬂ
Genitourinary system 22 (44.9) 26 (38.2) 0.960
Gastrointestinal system 16 (32.7) 20 (29.4)
Respiratory system 11 (22.4) 19 (27.9)
Skin and soft tissue 0 (0.0) 1(1.5)
Central line-associated bloodstream 0(0.0) 1(1.5)
infection (CLABSI)
Others 0 (0.0) 1(1.5)
yllavaseufdIuy
Ceftriaxone 12 (24.5) 10 (14.7) <0.001
Ceftazidime 1(2.0) 9(13.2)
Piperacillin/tazobactam 0 (0.0) 13(19.1)
Cefixime 18 (36.7) 0 (0.0)
Meropenem 0 (0.0) 29 (42.7)
Ertapenem 6 (12.2) 1(1.5)
Ciprofloxacin 6(12.2) 3(4.4)
Amikacin 0 (0.0) 1(4.9)
Azithromycin 1(2.0) 0 (0.0)
Colistin 4(8.2) 2(2.9)
Trimethoprim/sulfamethoxazole 1(2.0) 0 (0.0)
faldenufdaue
wnnguiny 1(2.0) 3 (4.9) 0.527
unwngUszantnu 44 (89.8) 55 (80.9)
919138 4(8.2) 10 (14.7)
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mswi 6 Jadenduiussianisldenuirugegnsliaumgua Womszvieie multivariate logistic regression analysis

- adjusted .
Uoda 95% CI M p
odds ratio
Tsanasnidoniila 4.6 1.00 - 20.40 0.042
nslderufvausnnelu 7 Tunauusu su. 5.9 1.21-29.14 0.030

mswi 7 nanszunendinisldenuiiue Wisuieussninnguildeesauvsnaias liaumnna (n=117)

IBmauvinawa IBanlvamngwa
doya (n=49) (n=68) M p
s (Soda:) s (Soua:)
uiuwaulsweuia ()
median (interquartile range) 5 (4-15) 8 (5-14) 0.096
nMshalgoRes 7(14.3) 33 (48.6) <0.001
azteadeanie Clostridium difficile 2 (4.01) 3 (4.4) 1.000
811571 14 Jundsdmiing
ftu 34 (69.4) 31 (45.6) 0.090
WEas 3(6.1) 4 (5.9)
\FeTin 12 (24.5) 33 (48.5)
deddnnnglu 90 Ju 17 (34.7) 36 (52.9) 0.061
Msuaulssmeuas
aelu 30 u 5(10.2) 18 (26.5) 0.035
ety 31-90 Fu 3(6.1) 9(13.2)

J01snl

£ aa 1 1 d‘ U

nsldeurusegsliaumgnaiiosnwinig
a dqu a a & o
Anenuafilnsuaulunsziadonlu swatU wuaw
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& v ! Ao A = 1% aa A &
Woud uiawITedudnwansaunislde i
empirical therapy m3emnidu documented therapy
Mdunsiaenatsssuvuinniimdunisfinide

Tunsedadenissagnanen luvaennsanwlulsmeuia
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auasldenfieangnsuau wigUiedniin1g severe
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sepsis 38 septic shock 3IuAUN indwelling devices
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15,16

Jornuveansidenufiusiuuiuusenu™ lngane
g1nqu fluoroquinolone Wu ciprofloxacin %38
levofloxacin figndailfgefisiosas 80-90 uananiideny
nsldniiliaseunquiderelsndorar 19.1 01aLiosan
mMsnamuSiRsfusnuuslsanasdotsdlunisléen
lsaviaandanilakasUseianisldenu)iue
aeflu 7 furouueulsmenunaduliefeiduiuddonis
THeruiTruredrdldaummualunsfinunil aduneléd
fanlsanaondoailafifoniszuuse wu ndunie
Wlaviadendeundy Mladumaisiuiussuunia
dumgladumar Sududeddiniosdronelanas
Tdindwelling devices dasiansanaulaidentdenufiiuy
mﬁﬁﬂmiﬁ/\mmﬂ%m amoxycillin 12 518 ciprofloxacin
4 579 wag ofloxacin 1 18 luyae 7 Junsuuesy
Tsameruia ilwunnddenldenfioangnining
dienseumquitoriolsn
nauiildenedrsllaumauaisninisiiade
?ﬁyamqﬂm"mq'mm%’maEJ'NmJLW;ma yiailnasiesn
AInannuNIenaseInnIsianuduszeziial 90 Ju
Ingliannsaduunldsgndanuiiieainmsldongtue
rouusulsmeuanienevdansldeiliaumnmualy
lsamerua sncunsalgUlslinelasuenujiuevse
weulsameunanneuluig 3 e Ieausaedunelid
nsmesuAnannsldenlianmgaalulsmenuia
danndestu Hsueh uazaniy™” fidnumsindelusyuy
sraquasiaelsadenunslsaugieiifunisinidoly
Tsanguianazdnuii 1ICU wudnsldenufaue
asmhiaumeav‘l’ﬂﬁlﬁmL%ja?iyamLLazLst'ﬂszmmﬁu%u
LAURNZLUATISHLNTUAY LaZNISANYIVEA Shime Way

® gy nsliusueilieengvisuauasaaNalmig

Ay
[ v U a ﬁy a a
BNTIMNULALAIUAULRI M UNITTNYINSAALTDLUATILS 8
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