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The incidence of bloodstream infections from 8 types of bacteria under surveillance in
patients at Ban Mi Hospital, Lopburi Province.
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Abstract
This retrospective study aimed to investigate the incidence of bloodstream infections among patients
admitted to Banmi Hospital, Lopburi Province, as well as to assess the sources of infection, trends in antimicrobial
resistance, and the impact of bloodstream infections on mortality. In addition, the study examined the association
between infections in other organ systems and their progression to bloodstream infections. This study focused on
bloodstream infections caused by eight surveillance bacteria in patients at Banmi Hospital, Lopburi Province, from
January 2023 to December 2024.
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A total of 8,397 blood culture specimens were submitted from 3,463 patients. The incidence of bloodstream
infections was 11% in 2023 and increased to 12% in 2024. The most frequently isolated pathogen in 2023 was
Escherichia coli (51.9%), followed by Klebsiella pneumoniae (15.3%) and Staphylococcus aureus (10.7%). In 2024,
S. aureus became the second most common pathogen (15.6%), followed by K pneumoniae (12.1%). More than
80% of infections in both years originated from community-acquired sources, with no statistically significant
difference between years (p > 0.05). Analysis of antimicrobial resistance trends revealed that Acinetobacter
baumannii showed increasing resistance to carbapenems (from 54% to 86%) and aminoglycosides (from 54% to
71%). In contrast, K pneumoniae and S. aureus exhibited decreasing resistance trends. E. coli maintained high
resistance to co-trimoxazole, rising from 52% to 55%. The number of deaths from bloodstream infections was
identical across both years (30 deaths), with no statistically significant difference (p > 0.05). However, the mortality
proportion slightly declined from 22.9% to 21.3%. Patients with hospital-acquired infections had significantly higher
mortality rates compared with those with community-acquired infections (p < 0.05). When classified by pathogen,
Pseudomonas aeruginosa had the highest mortality rate at 75%, followed by A. baumannii at 50%, whereas
Streptococcus pneumoniae was associated with no deaths. Regarding antibiotic utilization, third-generation
cephalosporins had the highest Defined Daily Dose (DDD) throughout the study period, followed by methicillin and
carbapenems, which corresponded with the distribution of pathogens identified in the hospital.

Keywords: bloodstream infection, antimicrobial-resistant bacteria, Banmi Hospital
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Fugatnluuszimalnouazszivlan Fowuin £
coli L?]W%mﬁqﬁm%qmasﬁmL%@Iumma
Fon Tnslanzlunguifasenguagivaediila
Uszdnddsdlgliduiun uazs1snesouue®
dwiuidenalsangy non-fermentative Wy
Acinetobacter baumannii fiuualduanaI21n
Sosaz 8.4 nAeTouay 5.0 919azViounINIg
Gi’ﬁl,ﬁummmimuaumsamL%@ﬁLsi’fmmﬂﬁu
melulsameug M%E]ﬂ’liLUSEJULLﬂaQEULLUUm’i
ldg1d1ugadn Yaizdl Pseudomonas
aeruginosa Wistuandevay 3.1 Wusesas 5.7
waziEe Salmonella spp. Suwaliufinduain
Sowaz 2.3 WuSevay 7.1 Tl 2567 Wudedunn
d1Ay dosmnidertsaewininsnesvans
YW 1Ay P. aeruginosa InFURUS UYL
IngAtuvesUeviin @ Salmonella spp. 813
agieunsundszuialugasunionisuuion
M19079115%° FemsldSunsinnuesasiaiiies
Lﬁ?’jj@lundm Staphylococcus aureus WinTueens
danauanieway 10.7 Tul 2566 WuSevay 15.6
Tul 2567 vauedi Enterococcus spp. ARad4N
Jovay 6.8 MAeTovay 3.5 d1u Streptococcus
preumoniae wulndidssiulustsaedd Sovaz
1.5 uag 2.1 auanuy
Sinsziuvaeiinnvesmsinidelunsyud
Fon wuin fihedulngdimsfindennunds
YUYU (community-origin) T tud 2566 wu
U3 108 518 (Feway 82.4) wazlul 2567 nu
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115518 Gouay 81.6) @9AARDINUTIUITY
sEUUsTIMALARUNLNATISEYTn Escherichia
coli wae Klebsiella pneumoniae Fadudendn
Fnuves TniAsadesfunisAndeniaiy
i’jaa'nzLLazizuumuﬁummﬁﬁﬁﬁ;mémm
unsdull,9
(hospital-originlul 2566 wWu 21 518 (Govas
16.0) wag Tul 2567 wu 19 578 Goway 13.5)
nuIdlknltianasdntiesnnieay 16.0 Wie
Saway 13.5 azﬁauﬁqmmmimmumiamLﬁ?iya
Tulssmenunafiiuseans nmanntu Wy nsld

ANMSUNITFA AN NLAAILTINGTUND

wnsmsdlesfumsintefiieateafuaeau
agalienn1Lazn1sidein1ugainedis
wngau ﬁaumiam%aﬁlﬂmmmigq
wiasTialél (unknown-origin) wu 2 578 (Soeax
1.5) 108 2566 ey 7 576 Govay 4.9)
Tud 2567 1flosannanmglifidoyanisuey
Tsang1uaves Uiy 1a3asienauuangg
YosunaTiInvessAnTeTa 2 U feedn Chi-
square test liflAnuuAnsnseesdldud 1Ay
anf p-value = 0.762 ANATANILUILLLNT
?Tamﬂﬁ%auzﬁﬁ"]LLuﬂmmﬁm%aﬁmeag
WisuisuranFinseiildiuunguaini 4
wazsEAulszInd 91nnsAnwdnuwualdad
vannvanevesmsnosdiugadululsmenua
Huvl i@ E. coli wag K. pneurnoniae wultly
ma??am'ammjm cephalosporins 1k & ¢
fluoroquinolones anadaLay Fee9aeviouds
nsUsuuleutensldeuiaue @ntimicrobial
stewardship) vadlsanenuTa tazn1sinse Tt
N AM37e co-trimoxazole ¥4 E. coli NGAGR
N1ANRAEUTHINA daAAd0ITUTIBIIUYEY
National Antimicrobial Resistance Surveillance
Center Thailand (NARST, 2023) fgmsne co-
trimoxazole T44d® E. coli Tuwaldufiatulu
waneituil . aureus (MRSA) fnsanasaulainy
AMsie methicllin 1wl 2567 foudunnsnis
munudeiin aeardasiuwniisydiuysme
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{;{5 'mlimia\'im.ﬂéﬂmﬁnmmiuwwjuamﬁﬂmw
i1 10 @afudl 4 ganmsl - GdA% 2568

7i MRSA amaqmﬂmmmsmmumsam%ag e
$uunmuiiavesde wuin pneurmnoniae N3
aMAITBINITA O carbapenems WA ¥
cephalosporins @z 7auUTEANEHATOININTNT
whseTanasnsldeujTiuged1amunzay ue
msdhssTwaideniemnideiiiidnanmlunis
amnnalnnsaesmaneeidn® A. baumanni
miLﬁm‘ﬁu%ﬂmiga carbapenems 310 54%
Fu 86% Wuduaasunse Wewnideiidu
awerdnvesmsindelulsmena Tnsame
Tufiheingd uazaenndesiusemuiUssme
fizimsie carbapenems Tu A. baumannii G
1 70%* wanstemuslulunmisldinasnis
muammsam%aasjwﬁmm P. aeruginosa
SavmsnensinarlndifesradeUseme uang
5Qﬂf15muamﬁﬁiau%’mmﬁa Enterococcus spp.
(VRE) n13amasnnn 50% wu 0% derdunadnsii
AUIN #ENaUIINITAIVANNITUNINTEANBVDY
VRE melulsanenunadivszd@nsain (O’ Driscoll
& Crank, 2015) Salmonella spp. Wa g S.
peumoniae: Wi AL WUSHINA081g9TU LA
Tuufaeg19enalinnn egrglsiau s
st¥etwiaidles emniewaniiiodoiu
miamL%@Iuﬁqmjuuazﬁﬂamﬁﬁmmwaﬂﬁﬁmqm

Mndeyauualiunishosrufiausd
TeTzvinniesdfUans hiwatayanisinie
dolmszisaunmsdoyanisldonainnguanu
LEUNIIH AAT1¥IAN Defined Daily Dose (DDD)
A9 100 TuuoU HANTILATIELERSELTUIN
n1514 3rd generation cephalosporins tha e
carbapenems fansaglusziugs Fedusus
%’az&awwﬁawﬁﬁammazﬂzgmmiéamﬁ
Wty Tnsaniz A baumanni idn13Re
carbapenems getutna uansdsuualiumsld
#7nqa broad-spectrum antibiotics agmaiios
lunengduiu n15t¥e1ngu fluoroquinolones
way vancomycin luuSunaifivianyay duius
funsanawwessnInes davieuiiansnns

T1Ann151787 (restriction policy) d@1%35U co-
trimoxazole wilazdinslddaslulssneiuia us
nduNUSIT DL Fullyguine1aiaan
msllurgrurSoanuneunaugund dslie
TuvaulmnIsmuANTalsNeIUIa
NNANITANYIENIINIFLTININAITAR
delunszuadeninesa Tl 2566 uax 2567 oy
7 22.9% uaz 21.3% auddu FelndiAsafy
ﬁ’lLQ?ﬂIEJGUENL‘UWEJGUﬂ”IWﬁ 4 (Uszuno 21%) uay
SEAUUTEINA (Uszuna 21-22%) uazldunnsng
oty neada (p = 0.79) uansliiiiuin
AswesEnUNsainsAnidelulsaneuna
14,3 Lﬁla
$uUNPINLAE L1 BIN1SAALT D WU

PTUNLADAAR BIN UL SR UUTEINA

Community-origin infection J8n1A15LEETIN
anauaniosain 19% Tl 2566 wiae 17% Tul
2567 warlndlfestuanadenuazUssmne (16—
16%) uansdslszaninmnisauasnuwdUiein
Feanguruiiaty deenaaeieudnsiteded
530157 MU TIUEAULUININITT N
(empirical therapy) fivianzay waznsiliseTs
o1msfUaeluszozBuuan® asstudimnisin
Aoa1n Hospital-origin infection WU #M$1N1S
Fodinganiiann Tnel 2566 og 43% uay
g 589% 1wl 2567 ﬁ?iagjaﬂ'j'wi%a?{avum
aj%mwﬁ 4 (~28-29%) UagseAuUseina (~25-
31%) 081951 Tud &y (p < 0.05) N15LiNT U
FandmeNaineInMILNS nsTEYeNTaReen
na18vUIU (Multidrug-resistant organisms:
MDROs) lagLang Acinetobacter baumannii
WA Pseudomonas aeruginosa ﬁﬁﬂwﬂuﬁﬂw
Angd lnTosilounng viefinns¥nunlune
fuaevidn (CV' nan1sAnwiiiaeandosty
seusERUUsEmaRseyingUasingonn
Iiawmmaﬁmmﬁaa&iaﬂﬁﬁa%%qqmﬂ
Community-origin 881981 8d1AY ilosanie
Tulsangruradianududaulunissnen nns
Fonldendosodaransmnzifeuaznmageu



ANl RYIA AN Sﬂﬁgﬂﬁﬂﬁﬁlﬂﬁmﬁﬁﬂﬁ
AzgliaTiunay msiﬂmwwaumﬂmwl“
(ﬂimmmuiiﬂ, 2567; NARST, 2024) muums
muaumiﬁméﬁa (infection control) Lagn1T
USN159AN158181Ua TN (antimicrobial
stewardship program: ASP) Fatduunnsnis
ddyiidestiiunsesadunn
MBI INTESTINvR U ERN
Felunszuaidon wuin Pseudomonas
aeruginosa Wag Acinetobacter baumannii &l
§n31n151d8Tingefian (75% uaz 50%
ML) Beaonadastusenuissyinderdn
wulugvaeingd laslanizgisnuilune
fuheviinvdofinsltiedeslounme uazsiniinng
Aeemanevunu dmalinsshwiidedinl’ We
Klebsiella pneumoniae WUEHIIN15LEBFIN
37.8% Gepaduiusfuaneiugiadraeules]
Extended-Spectrum B—Lactamases (ESBLs) 30
Carbapenem-resistant K. pneumoniae (CRKP)
flasumsusuindudenesddyseaulan
(CDC, 2023) wguz i Enterococcus spp. f18757
nsdeTin 28.6% uiRinidounsuay uids
Huenuvimenandin Tneamzaneiugiosn
vancomycin (VRE) sdaitusAunmsidetingslu
AUrenliAuduunnses (Kein et al, 202108
ns@Enwdananslifiunnudunusediadl
‘LJEJEI’]ﬂZU (p < 0.05) FEMINNMTALTINAUNITAA
WWoenidenes matgauiu TngLaniy
Acinetobacter baumannii ¢ Pseudomonas
aeruginosa fniAgtesrugiaeingivdelu
ICU* @enndeafuteyasiulsemaiiszyin
nsaideanlsmeunadinnuidsadeding
ﬂdwmsﬁmﬁfamﬂﬁqmu deswnanududounes
L%@LLazmem'ﬁ'amaQQﬂw3 FatusnsnIs
muwmﬁmﬁa Way NITUIMITIANITNITIYEN
Fruqadn (ASP) Feflanudnduegaddunisan
MsuNInsEEL TR uarans RTINS EeTIn
Tuewanidofinuvoslugum \wu Escherichia
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coli hag Staphylococcus aureus WUDATINTT
FeTInd1ndn (13.9% way 8.3% A udsu)
AOARRBINUTIBNUNDUNLN NTTaduuazen
Finunzauog 19 uviaad *® du Streptococcus
pneumoniae NUN1SLELTIR 8198¥VOUNT
AEUAUBIABNITINWINA LarduIugUae
AaudetalunguAI8Ee N1TIATILYINISHA
Hoduluszuudugtaeiifnsfindolunsua
don (Herno positive) $1uauvivay 472 fregn
fd1uau 127 degs Andudesas 26.9nu10
Urine uafinegsiinsanunisindesau
g9an 91w 84 fedns Ay Sevay 66.1
5998901 T Sputum WUSIUIU 29 AI8EN An
Ju 228 uagdaee81931n Pus, Body Fluid uag
csEnuludndaufivesnin wu 9 fegag, 3
F0E9 thag 2 Feg
MNMTIATIEAUTE AT asEUUEY
saffumsinolunszuaidon BS)wuin UTI
Duanvaiinuvesiian Teagvioudn urinary
tract Wuuvaadedd q laeLanie Escherichia
coli waziTaunsuaudu o flanunsadngnszua
Boalaingo? maﬁaamﬂé’aﬁusﬁ’agaﬁﬁzi’q
seuUsEmATi e £ coli uidenelsni
wuvssfigalu BSl vesUszmelne® Wiy
eusERUanaiseyin UT Duuvaado
dfnyitanansainnnllg sepsis ldvmnmssnwn
84191 (Flores-Mireles et al,, 2015) AsAaLde
SEUUMAAUelA (respiratory infection) Wuan
Juannnsesaun wiid1nsAadeann pus,
body fluid wag CSF agnulasna WA
AnfAdu UGN LU meningitis, peritonitis
waz wound infection ffANABALT1gNTEUA
denuwavinludniig sepsisasvioulviiiugs
AMudIRYIaInTItadenazlinisinoeng
viuied sidsnadhss Yedthenguigfiduiu
UNNTBIMIDLINITI NN BNTTUT LA

JoLEUDLUY
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1. iosUfjuiRnns

Wausruunenunalnedenloussuy
HOSXP Wiislumgddswansaalasinds ndou
iesuszuuihseadenesuuy realtime was
a1 AMR reporting dashboard Hietemsiadu
wnluigeResléiis annsld broad-spectrum
uazasas Uy narrow-spectrum antibiotics
UBNINLAISHRLANENINANTATIDIATIZREE
A3 0a8nludA (automated systern) wnu33
Fudy wariannnnsasadenoefidiseYidae
923 a9 NARST wasifiudneninnisds
AT UTY

2. NHUNUNFUNTIY

YsN13teyanisidensiugadn (DDD)
i'mﬁu%’a;ﬂami?;’am 9991 dashboard 15234

Lﬁaaﬁuauumioﬁ’uﬁumu antimicrobial
stewardship program (ASP) nglulssng1uia
trumil lesuanuduudsvesszuu AMS Tag
AIUANNISLY broad-spectrum ag1uuNzaY
detasunisld empirical therapy ®1u
antibiogram waz kUl AMR 59499 U7
ANUANYARINTNIUNNTOUTUNSIEeNaNMAHA
(RDU)

3. mumuqumsamﬁa (I0)

duaduanuiyeanifiunadiss Tade
fosnarlianuiuilszatuuasyaains
815194 UTEAUUTUYN WiauWRIUNTEUULAY
Fou (alert) fiheRndenosluszuy HOSXP

LBNF1591999

1. World Health Organization. (2022). Global antimicrobial resistance and use surveillance system (GLASS) report:

2022. Geneva: World Health Organization. Retrieved from
https.//www.who.int/publications/i/item/9789240062702
2. nsupuALlIA. (2565). SenuanuMsEiRey sl 2565. NFININ: d1INTEUININGT NTENTIETITUGY.
3. National Antimicrobial Resistance Surveillance Thailand (NARST). (2022). (n.d.). NARST—Antibiograms and

surveillance dashboard. Department of Medical Sciences, Ministry of Public Health. Retrieved from

https://narst.dmsc.moph.go.th/

4. FUNNUANENSIUNNTEIWNSHALEN. (2566). T1euMsidetulsewmalne U 2565. FuAuain

https://www.fda.moph.go.th

5. 98 RYAA, waranse. (2565). miAneuuniiBenselulUaeingi: nsAnwilulsmeuiadwia. nseansivins

angnsalaT, 31(1), 88-96.

6. naumUANLIA. (2566). MerEnUNsaleResuarsruuhy TiUssmelne. nsensassage.
7. naAnenAnansn1sunme. (2566). snenuanunsaiiienetuussmelve U 2566. nsenyasIsuge.
8. naAIMeNANERSN1SUIME. (2566). SneuEnUNsaiMsAeeugaTnlulsumealne U 2566. duduan

https://dmsc.moph.go.th/

9. World Health Organization. (2024). Global antimicrobial resistance and use surveillance system (GLASS) report:

2023. Geneva: World Health Organization. Retrieved from
https://www.who.int/publications/i/item/9789240062702
10. Centers for Disease Control and Prevention. (2021). Antibiotic resistance threats in the United States, 2021. U.S.

Department of Health and Human Services.

11. Giske, C. G, et al. (2011). Prevalence of antibiotic resistance in bloodstream infections: A global overview.
Clinical Microbiology and Infection, 17(6), 562-569. https://doi.org/10.1111/j.1469-0691.2010.03488.x



VOL.10 NO.4 October-December 2025

,’
899
Journal of Environmental Education Medical and Health \

12. Kontula, K. S. K., Skogberg, K., Ollgren, J., Jarvinen, A, & Lyytikdinen, O. (2022). Early deaths associated with
community-acquired and healthcare-associated bloodstream infections: A population-based study, Finland,
2004 to 2018. Eurosurveillance, 27(36), 2101067. https://doi.org/10.2807/1560-7917.E5.2022.27.36.2101067

13. Codjoe, F. and Donkor, E. (2017) Carbapenem Resistance: A Review. Medical Sciences, 6, Article No. 1.
https://doi.org/10.3390/medsci6010001

14. nsupuAulsn. (2567). enuanuMIIioRes sl 2567 dtinsruieniven NIENTIETITEUET.

15. Kevin B. Laupland, Felicity Edwards, Jayesh Dhanani. (2021). Determinants of research productivity during
postgraduate medical education: a structured review. BMC Medical Education 21:567

16. Magill, S. S., O’Leary, E., Ray, S. M,, et al. (2021). Antimicrobial resistance patterns in bloodstream infections:
Surveillance and prevention. Clinical Infectious Diseases, 72(3), e59-e67.

17. Kang, L., Ma, S., Chen, M,, et al. (2020) Impact on Mental Health and Perceptions of Psychological Care among
Medical and Nursing Staff in Wuhan during the 2019 Novel Coronavirus Disease Outbreak: A Cross-Sectional
Study. Brain, Behavior, and Immunity, 87, 11-17.

18. Gao, Guang, Liu, Yameng, Li, Xinshu, Feng, Zhihua, Xu, Zhiguang, Wu, Hongyan, Xu, Juntian. (2017). Seawater
carbonate chemistry and copper toxicity in the green tide alga Ulva prolifera in laboratory
experiment.https://doi.org/10.1594/PANGAEA.875584,

19. Foxman, B. (2014) Urinary Tract Infection Syndromes: Occurrence, Recurrence, Bacteriology, Risk Factors, and
Disease Burden. Infectious Disease Clinics of North America, 28, 1-13.

20. T.A. Russo, J.R. Johnson, Medical and economic impact of extraintestinal infections due to Escherichia coli:
focus on an increasingly important endemic problem, Microbes Infect, 5 (2003) 449-456.

21. Diederik van de Beek, Matthijs C Brouwer, Uwe Koedel, Emma C Wall. (2021). Community-acquired bacterial
meningitis. Lancet.25;398(10306):1171-1183.



