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Abstract

Associations between Antibiotic Use and Resistance in Mahasarakham Hospital

Chutimaporn Chaiyasong', Piriya Tiyapak', Somphit Pinake?, Surasak Chaiyasong®*
IJPS, 2019; 15(2) : 98-105
Received: 13 December 2018 Revised: 15 February 2019 Accepted: 18 February 2019

Antibiotic resistance is a worldwide public health problem as it increases mortality rate and health care expenditures. A
number of factors associated with antibiotic resistance including habits of healthcare personnel, referral system of infected
patients and overuse of antibiotics. The objective of this study is to determine associations between antibiotic use and resistance
in Mahasarakam hospital. Methods: A retrospective study was conducted using electronic database and antibiogram between
2010 and 2017. Antibiotic use was measured as defined daily dose (DDD). Antibiotic resistance was percentage of reported
antibiotic susceptibility as intermediate susceptible or resistance. Trends of antibiotic use, positive culture and antibiotic resistance
were analyzed using linear regression. Pearson’s correlation was used to determine associations between antibiotic use and
resistance. Results: Between 2010 and 2017, antibiotic use increased from 96.12 DDD/100 patient-days to 111.65 DDD/100
patient-days (p=0.019). Increased carbapenem resistance was found in E.coli and K.pneumoniae (from 1% to 8%, p=0.002 and
from 1% to 16%, p=0.001, respectively) and cefoperzone/sulbactam resistance increased in A.baumannii (from 72% to 89%,
p=0.004). Carbapenem use was correlated to carbapenem-resistant rate of E.coli (r=0.74, p=0.034) and K.pneumoniae (r=0.79,
p=0.019), and correlated to MRSA detection (r=0.844, p=0.008). There was no association between cabapenem use and rate of
carbapenem-resistant A.baumannii (r=0.56, p=0.149) and P.aeruginosa (r=-0.07, p=0.862). Piperacillin/tazobactam use was
associated with ESBL positive detection (r=-0.74, p=0.037) but not associated with piperacillin/tazobactam-resistant P.aeruginosa
rate (r=0.35, p=0.435). Vancomycin use was not associated with vancomycin-resistant E.faecium rate (r=0.10, p=0.904).
Discussion and Conclusion: Increases in carbapenems use was associated with Enterobacteriaceae resistance and increase
in piperacillin/tazobactam was associated with ESBL producing strain. The hospital should strengthen antibiotic stewardship

program to reduce and control antimicrobial resistance.
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L%ﬂé@&l’l@i”’mﬂaﬁw (antimicrobial resistance, AMR)
ﬁfuLﬂuﬂzyme?m”wvmammsmqmﬁﬂan ilasannyinlw
sanmaiuTia wazenldenslumssnuAndy (Friedman
et al., 2015; Naylor et al., 2018) mmi”agammqumﬂwsm“a
L%aéaﬂﬂﬁﬂuqaﬁwuﬁ{lmﬂa (National Antimicrobial
Resistance Surveillance Center, Thailand (NARST), 2016)
WU samshesnvasfaunaiidnansfiiaiuua
go*’f%aaha@imﬁaa Taglanizag1988m31n150081
imipenem mau‘*‘ﬁ?a Acinetobacter spp. ﬁL‘ﬁlaJ“fuLL‘]_l‘i_lfT”l’J
nszlaq Aa 90 5.8% Iud w.a. 2543 1u 67.2% lull w.a.
2559 andywiainann vlvdsainalnglaninualwnns
5@7’1’13‘1?@%’1L%ﬂéaLl’lLflu%ﬁdluﬂqﬂﬁﬂ’lﬁ@lﬁmd%’]a Tnd
W.¢.2560 I@mLﬁfummﬁﬂzymmsﬁamﬁ?ﬂuﬂu 807 uay
fouraaan nolaunlfa “qmmwwﬁuﬁm” (One Health
Approach)

MMM BNWYINALIIIIUNTIUAZNTIANTT
nwsﬁamﬁmﬁ;aﬁwhﬂsuwﬂ%waaﬂmzﬂﬁumsﬂszmu
LLazuuimwmsmmﬁm%aéamﬁmﬁ;a‘ﬁmzq'j"] dszinalne
fnsndauazindgnenanie (anti-infective drugs) gaﬁ'q@
fadanuaudd w.a. 2543 lasfiyadiniandauazingy
Uszanme 20% vasnisnaauazinthenninuaasdssine
Forlvzanme 50% vespnanFainandt da onUfiaus uas
winulSsusuyadnsuaaussinnend jousnuengu
au wudn Tl w.e.2552 YAAININAALAz BN YBIYN
UFFome Aardut1 wiwduun wmeiongulsaile
LRZWRDALREA mjumém%’m:uuﬂizmﬂa'mﬂmaLLa:m};u
prdmnTulsauniidyadimanfauazindidaidu 9.2, 9.0
L8y 7.9 W uuImausaunanantiu 898nsdnen
wanonsanswuiidnislfundjHuzednaliaungualu
souneannIzaululszing (Sumpradit et al., 2015)

291 dndanguanmsfnsmasmMIAnsuaed
Tidwi msldendfameiinanusndn iudespssssy
TiiAaTymidanosaadeuuafisonaioiia wu n1sls
8IN§ ¥ macrolides U3u1munn Y‘iﬂﬁLﬁ@miéamﬂ@;u
macrolides mau%a S.pneumoniae (Goossens, 2009) Harit
81N§« fluoroquinolones U3u1 a1 N wiead e
ﬂ’]iﬁya 81 carbapenems maaL%a Acinetobacter spp. LR

P.aeruginosa 1o (Peterson, 2005) agnglsfany n1sdnm

100

NUINUAINNRYWHTYBINISLITEINUNITAEIAA Y
MTANENEINANNTAEIN ﬁoﬁmaLﬁaammngmmumi
X o Aad ' & da
sﬂamLLa:g'ﬂLLuumﬂmmﬂgfmu:lmma:wuwumw
LANANIN

T5ansu1auni1a1say tulsinerurana by

o d ¥ & - v
2@ 580 Liey GawulnidiadosnuazlSanmwnslsenn
& @ A o A o o o

undunnil LL@]mvluumaﬁﬂmmagammnummauwuﬁ’
299N13bTINUNITAB81V8ILTINLILIR NITAN BN
o ¢ A = o o ¢ a o
mqﬂszmmwa AnANNFNN TV IUSHI W TI T LA
(% tg’ ad YV &) v
aaminesUfjFuzlulssnema uazlidudayalunis
ﬁmu@u‘[smULLa:mmmin’]ﬁ@msmsﬁaméﬁuqafﬂwﬁ

Juszansanealy

2501998
suluuunsIde
mﬁﬁ]”ﬂf:l,ﬂumiﬁﬂmﬁLﬁuﬂ”agaﬁau%é’a
(retrospective study) ﬁ]’mgﬁwﬁ'ﬁlﬁamﬂ‘ﬁﬂ’nm: antibiogram
209 15INNLNANRIENTANN NIFANBHRNUNTTUTEIAN
AmznITNNIIATesTINNTITnlunyed laawenuna
AMENIANNLATTA MSKH REC 61-01-024
wiasayauazaulslun13IvL
ﬂﬁﬁaﬁ'ﬂﬁﬁﬂmiﬂgmﬁLwiflw.ﬂ. 2553-2560 774
szozaan 8 1 UsinmnnsldonufiauclunsdnmiiAy
TayannuTinamilsnndjiucsfiedavasunungiolu
LLa:LLam“ﬁ'aaalugﬂLLuumad defined daily dose (DDD) ¢ia
100 unan 8AININULTS waaslugduuuzas duau
isolate o 10,000 Funa% SATINNIABLVEITaFIUITAN
$137% isolate 3189 wHANIINAFEUAIY BB N
I8 Fwidw intermediate susceptible LA resistance 31N
antibiogram ﬁaﬁ'@ﬁﬂ@ﬂﬁmﬂﬁﬁ'ﬁmsqa%ﬁﬂm NN
mafiansunng Tssnenuisums1snia GarnInasey
anuhusadasasndiuds disk diffusion MudarmuaTed
The Clinical and Laboratory Standards Institute (CLSI)
nquendimeAiusaslumsdnmil Idud 1. ngy
carbapenems  Usznauaipen

imipenem, meropenem,

ertapenem 2. Ny  aminoglycosides sznauaizen

gentamicin, amikacin, netilmycin 3. ﬂ&jw fluoroquinolones

tsznauaaeen ciprofloxacin, levofloxacin 4. naa penicillins
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Usznauaae penicillin G sodium, benzathine penicillin,

amoxicillin/clavulanate, ampicillin, ampicillin/sulbactam,
cloxacilin w8z 5. Ny 3 cephalosporins sznavuaae
ceftriazone, cefotaxime, ceftazidime, cefoperazone/
sulbactam M3fegLTruzveadanveiiislunmsfinmii
nsansludouuaisy 6 wfia lawn  A.baumannii,
P.aeruginosa, K.pneumoniae, E.coli, S.aureus, E.faecium
laonshaen carbapenems 29958 A.baumannii WAz
X 2 a & L, A
P.aeruginosa RUNYNY UNIIAD imipenem 138 meropenem
agnaas 1 e @un1sAesn carbapenems VLT
, . 2 a - S
K.pneumoniae Wwaz E.Coli #UYDI UNIIAD imipenem,

meropenem, %38 ertapenem a&d%ag 1 THha

N15A1%I8 DDD

DDD/100 wwaw =(USinmsnitlivanualuniisniu)x100

DDD* x 1%t
*1 DDD fisnnualagassmysmdolan (WHO) vasudas
@2en (WHO Collaborating Center for Drug Statistic
Methodology, 2018)

M3AzRTA
a 6 v a 1% s n&’
SeTzALwI lENYSu N3N aaIINIINULT
LAZBAINNITABEN @38 linear regression WAZILATIZH
ANURNNWTVIUSUIUNIT I T EILRLEAITINITAREIA Y
Pearson’s correlation lagltlUsunsay STATA Aviuaseay

WoFAYNIRIAN p<0.05

NAN1IIAN®E

drurniuneuvesgilaelul w.a. 2553 -2560
LYinnu 170,624, 176,153, 183,070, 175,914, 179,302,
180,158, 194,407 WAz 195,081 1% ANNK1AL LAZIIHI
isolate NIRNATIWY LYy 3,203, 3,201, 4,080, 4,532,
4,953, 5,657, 6,596 LAz 6,940 isolate ANEAL

Tl w.a. 2553 — 2560 Y3unmnsldend fiiuslu
Tsawgruraumansainlassrn SuwalduiAndude
31N 96.12 DDD/100 patient-days vdJ% 111.65 DDD/100
patient-days (p=0.019) I@Umﬂﬁﬁamﬁﬁﬂ?mmmﬂ%
i;(d"fua AREFIYIE & ﬂvty leun meropenem, vancomycin,

piperacillin/tazobactam, clindamycin LLas colistin (371 1.56,

101

0.30, 1.06, 4.79 uaz 1.63 DDD/100 patient-days v 10.14,
0.96, 3.04, 9.51 LLax5.12 DDD/100 patient-days, p=0.001,
0.004, 0.005, <0.001 W&z 0.003 AINAIGY) FIweUTIue
Afidsanamsldaaasatafivoddny laun imipenem uas
gentamicin (3710 2.73 ILaz 3.98 DDD/100 patient-days 1w
0.74 w8z 1.40 DDD/100 patient-days, p=0.042 L.az 0.005
CREERI) ddumlumjw fluoroquinolones, penicillins, L&y
cephalosporins ﬁﬂ%mmmﬂiﬂaﬁ' (@ni’]\‘i‘ﬁ 1)

ﬁﬁ@*‘uaaLLUﬂﬁL%'ﬂﬁwumﬂﬁqﬂim‘ﬁmuuuﬂﬁL%';;l
6 TRANYNN15ANE @0 A baumannii (6,212 isolates)
Ja98981A8 E.coli (6,042 isolates), K.pneumoniae (4,930
isolates), P.aeruginosa (2,879 isolates), S.aureus (1,881
isolates) WAy E.faecium (225 isolates) CREGRLH LLaszlla
Ao dudsunamsnuifouuaiidoudazsfialundazd
@@ 10,000 Tuuau wui1 SuwaliuiAuduedradioddn
nm%a snuiu E faecium (15199 2) Tassanmsnovadiie
A.baumannii 6881 cefoperazone/sulbactam ﬁLLu’JIﬁT&Jg\‘l"ffu
adIUREEIATY 9N 72% L1 89% (p=0.004), UAZAAIINT
ga"uad!,%a E.coli W8t K.pneumoniae §a81 carbapenems Y
LLmIﬁugaifuamaﬁﬁfm‘hﬂ”@ (3N 1%u88% 1% L% 8% uay
16%, p=0.002 Uaz 0.001 ANWEGL) (ANT971 3)

USunwn3LE carbapenems ﬁga%uﬁmmé’ww”uf
nu é’@liﬂﬂ’liéa g1 carbapenems Va3 E.coli (r=0.74,
p=0.034), K.pneumoniae (r=0.79,p=0.019) LRZAAIINITWY
L%a methicillin-resistant staphylococcuc aureus (MRSA) (r=
0.844, p=0.008) ua'liFuWuEAUeAsIN15A0Y"
carbapenems U a3 A.baumannii (r=0.56, p=0.149) a8
P. aeruginosa (r=-0.07, p=0.862) YSu1awn13ld8n
piperacillin/tazobactam ﬁga%ué’uw”uﬁ’n”u §AIIMIINULE
mzjw”uﬁﬁa%”'m extended-spectrum beta-lactamases (ESBL)
(r=-0.74, p=0.037) ud L guNuEAUsaIIN1TA0871709
P. aeruginosa (r=0.35, p=0.435) dSurmn13LTen
vancomycin ﬁga%uvlaié‘uw”uﬁﬁué’mﬁmsﬁvam vancomycin
W E.faecium (r=0.10, p=0.904) (mﬁdﬁ 4)
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@19197 1 uwalviupesdSunaunslaunUjFiue (DDD/100 patient-days)

Organiam 2553 2554 2555 2556 2557 2558 2559 2560 p-value
nq'u carbapenems 5.5570 5.6214 7.9807 7.6608 10.0364 10.3244 13.8083 11.6707 0.001
ertapenem 1.2659 1.2398 1.2274 1.2398 1.9336 1.5392 1.2896 0.7869 0.754
meropenem 1.5572 1.3667 2.8590 2.9779 5.0889 6.0755 11.1310 10.1432 0.001
imipenem 2.7338 3.0149 3.8943 3.4432 3.0139 2.7097 1.3877 0.7406 0.042
n&g:&l aminoglycosides 4.8161 3.7115 3.1818 2.3638 3.0324 2.4906 2.4840 2.1706 0.006
gentamicin 3.9840 2.9143 2.4195 1.5731 1.7730 1.5666 1.6335 1.3992 0.005
amikacin 0.8097 0.7698 0.7300 0.7649 1.2312 0.9189 0.8505 0.7535 0.661
netilmicin 0.0224 0.0274 0.0323 0.0258 0.0282 0.0051 0.0000 0.0179 0.098
n&i&l fluoroquinolones 3.1974 3.5823 4.5245 4.8191 6.1733 4.4255 2.7558 3.3218 0.891
ciprofloxacin 1.4758 1.5114 1.7906 2.1431 2.1898 2.2838 1.5884 1.6194 0.538
levofloxacin 1.7216 2.0709 2.7339 2.6760 3.9835 21417 1.1674 1.7024 0.682
n&i&l penicillins 14.9998 9.0060 11.0810 10.6789 16.8769 13.1939 12.8060 12.1687 0.746
penicillin G sodium 0.4834 0.3716 0.3823 0.2833 0.4582 0.5476 0.3926 0.3927 0.905
benzathine penicillin G 0.0009 0.0010 0.0010 0.0002 0.0009 0.0001 0.0000 0.0016 0.793
amoxicillin/clavulanate 3.5714 3.3740 3.6028 3.4289 6.7034 2.5274 2.5695 2.4730 0.554
ampicillin 4.9463 1.9683 2.7001 2.0077 2.4898 3.4152 3.6969 4.2879 0.671
ampicillin/sulbactam 3.4690 1.4050 2.0435 2.4313 4.4779 4.8241 3.9371 2.8480 0.26
cloxacillin 2.5287 1.8861 2.3513 2.5274 2.7468 1.8795 2.2098 2.1655 0.638
piperacillin/tazobactam 1.0590 1.3843 1.7587 1.4744 2.2924 1.9786 1.9658 3.0417 0.005

ﬂq'&l 3" cephalosporins 38.1675 39.1420 37.3470 40.5211 41.7184 41.4736 40.5641 38.5751 0.292

cefazolin 12.3195 13.7918 13.0588 11.8440 13.2549 12.5233 12.1913 12.1174 0.299
ceftriazone 249338  24.0947 215688 239125 223720  22.5741 23.6375  23.2565 0.412
cefotaxime 1.7695 1.5115 1.7216 1.5323 1.6145 1.5680 1.7153 1.2726 0.185
ceftazidime 9.7732  12.0844  13.0514 13.2167 15.2374 15.7749 14.0004 12.7576 0.093
cefoperazone/sulbactam 1.6910 1.4514 1.0051 1.8596 2.4945 1.5566 1.2108 1.2884 0.797
nziuﬁu 9

clindamycin 47915  6.0255 7.2156 7.7251 8.7638 9.2430 9.7364 9.5102 <0.001
colistin 1.6290 1.2075 2.6998 4.5943 5.9615 5.5168 6.6248 5.4154 0.003
tigecycline 0.0032 0.2924 0.9712 0.6705 0.3229 0.3619 0.2482 0.4683 0.841
vancomycin 0.2986 0.3092 0.5107 0.6132 1.1550 0.9540 1.0576 0.9625 0.004
DDD 52381 NBHA 96.6179 932599  100.2228  104.6064  122.8254 1162119  117.2500  111.6522  0.019

A15199 2 unalilnaeIUSIMNINLLTaRUATISBda 10,000 T1a%

Organism Number of isolates 2553 2554 2555 2556 2557 2558 2559 2560 p-value
A.baumannii 6,212 19.40 27.53 35.78 43.77 48.86 46.29 54.73 61.36 <0.001
E. coli 6,042 25.85 32.64 30.92 38.37 43.56 50.96 55.71 51.41 <0.001
K. pneumoniae 4,930 23.03 28.67 30.86 37.63 34.86 36.91 34.77 43.01 0.003
P. aeruginosa 2,879 16.76 16.97 13.93 15.86 19.30 20.20 25.56 28.35 0.007
S. aureus 1,881 11.84 8.06 9.56 11.03 14.00 11.71 16.87 19.38 0.012
E.faecium 225 n/a n/a n/a n/a 4.18 2.55 3.55 1.79 0.053
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Organism 2553 2554 2555 2556 2557 2558 2559 2560  p-value
% resistance A. baumannii @8 carbapenems* 76 80 87 85 86 90 84 85 0.096
% resistance A. baumannii 8 CFP/SUL 72 74 74 74 79 88 81 89 0.004
% resistance P. aeruginosa @ia carbapenems* 34 18 19 13 16 23 23 23 0.688
% resistance P. aeruginosa g TZP n/a 16 13 9 7 11 18 20 0.392
% resistance P. aeruginosa @a ceftazidime 44 22 16 12 14 19 13 16 0.085
% ESBL 284 K.pneumoniae 45 46 46 42 37 40 39 45 0.226
% resistance K. pneumonia 68 carbapenems** 1 0 6 7 6 9 9 16 0.001
% resistance K. pneumonia @a TZP n/a 32 31 33 28 31 19 32 0.357
% ESBL 284 E.coli 51 59 55 57 65 62 62 62 0.025
% resistance E. coli §i8 carbapenems** 1 1 1 3 4 4 4 8 0.002
% resistance E. coli $i8 TZP n/a 13 12 12 20 15 12 15 0.607
% ESBL 283 Enterobacteriaceae 48 53 51 50 52 53 53 54 0.032
% MRSA 4 11 17 14 13 17 26 16 0.036
% resistance E. faecium @8 vancomycin n/a n/a n/a n/a 3 2 14 6 0.502

Note: n/a = not available, CFP/SUL=cefoperazone/sulbactam, TZP=piperacillin/tazobactam
*meropenem or imipenem

**ertapenem, meropenem or imipenem

A13197 4 aNuFNRUTTRIUTIN M IITEuazMIdeenyU fHue T 2553-2560

Organism Resistance Trend Antibiotic Trend Coefficient (r) p-value

A.baumannii CFP/SUL T CFP/SUL PAEN -0.12 0.781
carbapenems PN carbapenems T 0.56 0.149

P.aeruginosa Ceftazidime PN ceftazidime > -0.75 0.032
TZP PN TZP T 0.35 0.435

carbapenems PN carbapenems T -0.07 0.862

K.pneumoniae TZP PN TZP T -0.08 0.870
carbapenems T carbapenems T 0.79 0.019

E.coli TZP «  TzZP T 0.51 0.241
carbapenems T carbapenems T 0.75 0.034

Enterobacteriaceae ESBL-positive T 3" cephalosporins FaN 0.33 0.426
(K.pneumoniae and E.coli) TZP T 0.74 0.037
carbapenems T 0.67 0.070

fluoroquinolones AR -0.12 0.781

aminoglycosides J, -0.63 0.094

S.aureus (cefoxitin) MRSA T penicillins PN -0.17 0.684
carbapenems T 0.84 0.008

fluoroquinolones AR -0.14 0.735

E.faecium vancomycin PN vancomycin T 0.10 0.904

Note: n/a = not available, CFP/SUL=cefoperazone/sulbactam, TZP=piperacillin/tazobactam
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