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The study of the efficiency of removal antimicrobial resistance in hospital wastewater
treatment systems : Recommendation for solutions to problems

Prachote Krabkran, Sutchamarn Trancharoen

Bureau of Environmental Health, Department of Health
Abstract

This research is a qualitative and quantitative study of antimicrobial resistant bacteria
contaminated in hospital wastewater treatment systems. Purposive sampling was performed
with the objective of To study the situation of antimicrobial resistant bacteria in the hospital
wastewater treatment system and to prepare a proposal to solve the problem of antimicrobial
resistant bacteria in the wastewater treatment system. Samples of antimicrobial resistant
bacteria were collected in the influent, effluent, and sludge of the wastewater treatment
system of 36 hospitals. antimicrobial resistant bacteria such as Escherichia coli, Salmonella
spp. and Enterococcus spp. were analyzed. There are 34 hospitals that detect antimicrobial
resistant bacteria in the wastewater treatment system, namely in influent, effluent, or in either
sludge, representing 94.44%. In the influent of 28 hospitals, accounting for 77.78 %, in effluent
17 hospitals, accounting for 47.22 %, and 15 hospitals in sludge , accounting for 41.67 %. The
most common type of drug resistant strain was Escherichia coli. It also found that there were
4 hospitals with antimicrobial resistant bacteria in the influent ,effluent and sludge, accounting
for 11.11%. antimicrobial resistant bacteria were found in influent and effluents of 8 hospitals,
accounting for 22.22%. antimicrobial resistant bacteria were found in influent and sludge at
8 hospitals, representing 22.22%, found antimicrobial resistant bacteria in both effluents and
sludge of 2 hospitals, amounting to 5.56%. From the detection of the amount of free residual
chlorine in effluents was found the standard criteria (0.5 mg/L) representing 52 %, chlorine
contact time was more than 30 minutes accounting for 76 %. The Efficacy of eliminating
antimicrobial resistant bacteria in hospital wastewater treatment systems Found in influent,
but not found in effluent in 15 hospitals, accounting for 60 %.The r-value of the disinfection
system was found to be -0.144 the resistance to bacteria increased as the duration of the
chlorine exposure of the disinfection system decreased. and to find a relationship between
the presence of drug-resistant bacteria and The residual free chlorine of the disinfection
system was found that the r value was - 0.147, that is, the resistance to bacteria increased
when the residual free chlorine of the disinfection system was reduced. to find a relationship
between the presence of antimicrobial resistant bacteria and The r value was 0.313, meaning
that the drug resistance was increased when the suspended solid was increased .There are
not statistically significant (p>0.05). Benchmark for Antimicrobial Resistant Bacteria in Hospital

Wastewater Treatment System in effluent the 25 percentile(P,s) is antimicrobial resistant in
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the range 0-99 CFU/100ml and in the sludge, the 25(P,s) percentile is antimicrobial resistant
in the 0-9 CFU/100ml range.

Keywords: antimicrobial resistance bacteria, wastewater treatment system ,hospital
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W < A g & YR < ™ YY) a a o

r winiu 0.313 JuAsnswulianeenfuauaadiuasslutnRalanudunusiuluienasea iy
< A P I < goj ‘: a ‘:9; d’lj ‘:QIJ < r-g 1 a o o w
HuAe WeArvesiswiuasyluinnsdlaunniunisnuenssuniu egeluiitudfey (p>0.05)

DA IEINNAINUFUNUS TEUINNITNITNULT DAY NUSLULIANNSEUNAARD T UVDITEUY
A15AWYBLSA WUINAT 1 AU -0.144 HUABNISNUMIBABENNUSEELIAINSAUNAAADIUVDITLUU
nsadalsafirnudunusluluianiewsaiudnuiy duRs WessesnandulanassuLIuIUNITNU
\Weneentovasedslifitedfty (0>0.05)

DA IZIMAINUFUNUS TEUINNITNITNULT DA DY NUAIAR DI UDATLAUNABUDITEUUNNS
& o W & A a1 YR A a A !
PUYBLIA WUINAT 1 LYINAU - 0.147  UUABNISNULIDADYNNUAIAADIUDATLAIMABDVDITLUUNITAN
dy a [y 9 a v Y [ d' U a a & QI d’{ dy dy 3
Walsatimnuduwusluluiannawmsstudnuiy WerAinassudaseAuna sy unsnuinfnesnn
Hevaseg1slifitodAey (p>0.05)
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6.4 \NUNININTFIURUATISERRENAIUYAT

Tunnswusseaus

Y
a

Yy v
A A L

TBABYINTUATN

a

9
=

wluuNwasszuuinuaudelsaneuna

TutnsvesszuuinUadndelsane1uianiazifnag

Woasibulvngd wiseandu 4 sedu aundnnis wlsnaeinugede As 1leswulng 25, Wesidu

nd 50 ez Wesidulna 75 WJunaeilunisuddnaniionoesugadn aunsauusls fadl

Lundadszsuuinuninige

1. Wesidulng 75.00 FulU maneds L%@ﬁaméfﬁua}a%w 1,500,00 CFU/100ml F4lU
2. Wesdulnd 50.00 - Wesiwulnd 74.99 wunefis Wwesse1dugadn 300,000 -1,499,999

CFU/100mL

3. Wesiulvd 25.00 - Wesigulvdasly wanedls Wemsedugadn 0-299,999 CFU/100ml

2. 4MM99nsEUUUIUANNLEY

[

1. wedidulnd 75.00 ulu maneds WeRes i ugadn 5,000 CFU/L00mL Fuly

2. 1Wesi@ulvd 50.00 - Wasidulngd 74.99 wunefs WeReesiugadn 100 -4,999

CFU/100ml

3. wWedidulnd 25.00 - Woesidulndasly vanefla Weresdugadn 0-99 CFU/100mL

3.ANATNBU
1. Weswulnd 75.00 ulU wunefs Weneedugadn 4,000 CFU/100ml July

2. 1Wesdulnd 50.00 - Wesidulna 74.99 wnefia Wedsedugadn 10-3,999

CFU/100ml

3. Wesiwulva 25.00 - Wesigulvdadly wuneds WehoedugaTn 0-9 CFU/100ml

M1919 4-3 UARINSUUAAINMINEYBITEAUWBRAREA LAYl U IvvasssUUUITRULEE

15anenua
A981 Wasidulng 25 (P,s) wWasidulngd 50(Ps,) wWasidulngd 75(P7s)
E coli | Salmonella | VRE | E coli | Salmonella | VRE | E coli | Salmonella | VRE
Hudn 1 25(100) | 25 | 4(16) 0 0 | 78 0 0
LU (44) (100)
Yiiis 15 24(96) | 24 | 4(16) 0 0 | 60 0 1 (4)
(60) (96)
n1n 13 25 (100) 25 6 (24) 0 0 6 (24) 0 0
AZNIU (52) (100)
374 39 14 19 1

INANTIBNUTNINTFIURUATISERDERUgadN i TIswesssuuUUnu el saneuialutiig Ao

Wesdulng 25(P,s) Aeldiefiosndnugadneglugag 0-99 CFU/100ml wazluninazneufaosidu

na 25(P,s) ﬁaﬁé%mé‘mqa%wagﬂuﬁm 0-9 CFU/100ml

7.85Uuazanusena
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nsenudsdunsasaiasziidensen Escherichia coli, Salmonella spp. Whag
Enterococcus spp. LssanidunuaiiBeiesiinuludunndousuiiesdniseusielan WHO)
spyuuafiFed 12 mevuduasiusindioriosndugatn ( AMR innieusufadusonnasie
qsumwsuaquuwémﬂﬁq@%q fivha Escherichia coli, Salmonella spp. wag Enterococcus spp o2
NaNSIAS AT eReE MU TSN UIATS 36 U ehuimg'wuL%@?Tamt,mmflul,%a Escherichia coli

WeRasanszuuthdmideuarsvuunmsendelsavadsmenuia wuin Sulusyansnined
Ao fsveznandudanassuiiosnin 30 url S 6 1smeuna Andu Sewag 24.00 Tsane1uai
AsUsuUstsruUnssdelsalnslitiszesnaduianaoiuuiu 30 w1t uenaniaasusuuzanin
pznoulasnsiiuuy desidelsateutlulivsslsnidassansamussssuutimindouny
nsendeiinanenisanawonienosn® Uismmszwﬂwﬁ’mﬁwLﬁad’;uﬁlwijﬂuLmezﬂauLia U
14 wis Andufear 56.00 finruansalunissesuidaiiome 1w 13 uis Andufovas
52.00 sruutdatidsldeldlutingtu $1uau 24 wisfesay 96.00 nsudestinfisasgd
a515E 9w 15 wisandudesay 60.00 dsyuudanisninagneu $1uau 22 uids Andudewas
88

G’humﬂmﬁmiwﬁmmé’uﬁuﬁ‘mmL%@??amﬁuﬁﬁwm6] wud YSuaudenesasiinunn
Fudlorvewdwvuastluhfidiiunnty venaniidesvevnaduiaraeiuuutunsnudone
efitoraazideraasiudaszrandofinunmnuidenesitovasaenndasiunsAnuves
Hassan Waseemuazamey © wuin eaesulinnuduiusiuidenesn dumsiinnsaninas’
wasgukuAfiseiosdugadnluhivesssuutiniidelsmeunaluhidasldivesiduling
25(P25) nuin \WeResdugadndirraglutag 0-99 CFU/100ml uagluninagnoudiaiogluzag 0-9
CFU/100mL

8. UalauBuY

Y

- pshianusfiudmihikazai e latuguImsisanerualunsdnlvlissuugide

(%
a

Tsalveglusnsgrulasdidnneiudasznavieluihisegil 0.5-1 fadnfudednsuasiisvornadula
AreIufiesTolimni130 und

nuenPeneiideiesuazszuuiimindesaanmsianiniifseswiussans o
wrgeraduamgyilfinsuuiiondefoasguit Ssodmanssnuivaunadon/Adidiely
1h uazauldtmun Juausnuglilsmeaiiudesthsasguiivaraelasussuunisudoy
fsasgothanssne

- psthinaeinsgIuLuaTiFed osdugadnludiiswesssuutdanidelsmeun
Wmunduinasgiusasivuansguraeiudaszaunieluinfvauedenmsnssuniaiimue
wasgIuAmn sl

_nsgnmsnassngy mstednadhssiadodesdugadnlununimifsnouldosasg
anssnuzuanInaznauneuilUldUseled

spuvthimidglutagtuldldimsesnuuulvianansaddnefinndrdldnsenunside
gnamnIsIvesavserandng wueluhfisvesszuuiidadiideieu 160 wis iderududy
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annnwettarliAnuansenudessuuiinald erfignudeseenlufuifisandunmnésegluifi

waztildAn uenanimusmndsegluninaznou (sludge) vasszuutitatndedndae Fanan

pzneumaniininsilurhdeuarliuslevibug fuhulsmeuannuieisiinnsnisniseuey

nsldendugatniivaende Tdeosammmaumanieliosafinunim dedlinsAnwunummduas

ndunsiflonumunisseeliungiisegangan WeflazannissgeuiinamnAululiug

fae Matvdnmisldenesanvmaunaresesiniseudelandesnuiudomanssnuseduanden

M3l lisg”
9.nnRNTIUUTENA

vovounmlsaneIUIan 36 lsmeunadilianusuiislunisifufesaindeuasnnasneuuas

an1tuinemansansisgy  nsuivermansnisunng fvinisnsiniiesgiidefosuazaud

UftRnsnsuousty suisdruesmsdnineundiodanadonftatuayumsidoned
1019051591984

1 anumsaiidenosuTurlutssmelne gudiihse YatorendugaTnurisni (National

Antimicrobial Resistant Surveillance Center).http://narst.dmsc.moph.go.th/news001.html

iiedoyatud 20 nanAu 2565

2.0 QANALAZALLE. HANTENUAUATNTNLAIASYEAAnSIINMSRRdaRes iU Ty

Usendlne - msdnvidesiuantiuldessuasisuas

https://kb.hsri.or.th/dspace/handle/11228/36997\ocale-attribute=th Li’ﬁﬁﬁagai'uﬁ

20 fhunau 2565

3 N9ENTNATTITUAT UHUENSANANSN5INNIINsReE P uaTnUssinalneg .. 2560-2564 i

pdsf 2 fhunps 2562

4. ansgvhadsranunstuiedeunkugvsmaninisianismsnesdugadnUssmelne

.. 2560-2564.mNafIMNTEEYAT MU STUIABDLLNLEVSMAR NS IAN1INS e
Augatndseinalng w.e. 2560-2564

53la Feulvsaiunzans. MsfnyinisuuidfounarnisauaumuninsseveadonosiTiug

nuvasiudmideUssionlsmeunanasinuans st isessuassug

https://kb.hsri.or.th/dspace/handle/11228/54317\ocale-attribute=th Lﬁwﬁﬁagai’uﬁ

20 fanAu 2565

6. W358 qmﬁgwﬁ.umﬁﬁaﬁam (Antimicrobial-resistant bacteria).dinfuamIne sy

WLIAIT; 2563

7.AugINsnsE A iausE UL (NNY.) ANZNEYAIERT INAINTAIIMINE IS, 81INNY.
et nauddeyaiiszSaszuuen 99 9 atiul 37 Aamau-Augieu 2561

8.ARIELNAYANAN S UM IN TN, UNANUNEUNT AN TFUTEN U SUn T8N mn ALy
Aawandon [Bumesiun]. 2560 [idadle 9 nuanwius 256611dndldan
https://pharmacy.mahidol.ac.th/th/knowledge/article/390/8uns18ane1mnA18lu
Aawndey
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