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A GROWING CRISIS WORLDWIDE

In the EUROPEAN UNION,
antibiotic resistance
causes 25,000 deaths

In INDIA, over 58,000 babies died

3

In THAILAND,
antibiotic resistance

causes 38,000+ deaths

In the UNITED STATES,
antibiotic resistance

causes 23,000+ deaths

www.cdc.gov/globalhealth/infographics



GLOB AL A failure to address the problem of

antibiotic resistance could result in:

1 0 m Costi ng.

deaths £66
by 2050 _tnillion

Trillion = AMUANU
1 £ =40 UM
66 trillion £ = 66 A1UATU X 40 LN

www.gov.uk/government/publications/health-matters-antimicrobial-resistance



¥ The Independent Ib
' Yesterday at 3:32 PM - @

'The greatest threat to our civilisation’

The UN just declared the antibiotics crisis is

as bad as the AIDS crisis
iIndependent.co.uk



Do recoveries die, or are they killed?

The Pinstriped greens take on Big 0il
ECO]}DH]]S": Boss of the UN: worst job in the world

Win or lose, dark days for Cameron

How gangs suck El Salvador dry

When the drugs don't work

The rise of antibiotic resistance
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How Antibiotic Resistance Happens

1. 2. 3. 4.
Lots of germs. Antibiotics kill The drug-resistant Some bacteria give

A few are drug resistant. bactera causing the illness, | bacteria are now allowed to their drug-resistance to
as well as good bacteria grow and take over. other bacteria, causing
protecting the body from more problems.

infection.
’ l I J r , ....... - "
X X X ‘') o=
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Antibiotic Resistance: Urgent Health Threat Jeopardizing Modern Medicine. CDC 2015
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IS THAT REALLY IN

VY MEAT?

AARIRLSHEARIRARON

SALMONELLA & CAMPYLOBACTER BACTERIAFOUNDIN...

Salmonella and Cam lobacter bacteria
cause millions of cases o ood poisoning a year.

Of the chicken tested, 53% was tainted with an antibiotic-resistant form of E.coli.
Certain strains of E.coli cause urinary tract infections, pneumonia and other illnesses.

29.9 million pou unds of antibiotics
were sold in 2011 for meat and poultry production,

compared ta::-

Subscribe to:
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Resistant bacteria can also
contaminate raw meat during

ARTElE SRERE e ant slaughter or processing:

bacteria in manure, and the
bactena spread to the
community in several ways:

—
&

Via flies, - Plant workers Raw meat sold
in supermarkets

Via soil, when Via water, Via air, when Via farmwaorkers,

when waste bacteria are who pick up which carry Y X ] can pick up
the bactera on bacteria they W bacteria on may contain

their skin and have picked their skin and bacteria that
'[I'FLI'ISfEF it when up on the t;angf_—er it to may |r'|te|:1'

animal waste
is used to seaps into carried by
fertilize crops. ground water. the wind.

the meat or people who
other people. handle or
eat it.

they come into farm. People become
COFRBCLAT ill with antibiotic
other pecple. resistant
infections.
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® "Listen to your patient, he is

telling you the diagnosis”

® "One of the first duties of the
physician is to educate the

masses not to take medicineg”"

William Osler, MD (1849 - 1919)




° Objective ‘ Treatment, prophylaxis

® Timing of use mmm) | Empirical, specific Rx

¢* PKPD

* Mode of administration mmm) |V, oral route

* Dosage ‘ Dosing, dosage interval

® Monitoring ‘ Therapeutic, toxic level
-Cure, Failure

® Response to treatment ‘

-Recurrence; relapse, reinfection

° . .
men
Comblnatlon Of treat © t ‘ -Initial board spectrum Rx

® ¢ Selection of choice -Polymicrobial infection
-Synergism

-Decrease toxicity

-Prevention of resistance




® Selection of choice

Cor D mp

— Microorganism

g

-special barrier

-site of infection

-immunity

-underlying disease

-spectrum
-pharmacodynamic

-cost&effectiveness

-drug interaction

-adverse effect
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Systemic, localized and associated symptom

Travelling history

Animal or illed-person contact
Medication

Underlying disease
Immunization

HIV risk: unsafe Sl, VDU, tattoo, blood transfusion



Fever

A 4

Infectious

A 4

Non-infectious

Localized

Respiratory tract

Y

Gl/Hepatobiliary tract

Urinary tract

Skin

' Other

}

Systemic

Virus: dengue, HAV, HBV,
HIV, EBV

A 4

Bacterial: leptospirosis,
melioidosis, salmonellosis, IE, etc

Parasite: malaria

A 4

A 4

Ricketsial: typhus




Fever

Autoimmune
[
) . ~— | Malignhanc
Infectious Non-infectious - y
| _{ Metabolic
‘
Localized Systemic || Drug/Toxin

Respiratory tract

| Gl/hepatobiliary tract

Urinary tract
Skin

* Other

Virus: Dengue, HAV, HBV,
HIV, EBV

| Bacterial: leptospirosis,
melioidosis, salmonellosis, IE, etc

J Parasite: malaria

Ricketsial: typhus







® Antibiotic smart use (ASU)

— Targets 3 common “infections”
— Implemented Tuayla.

* Website:

http://newsser.fda.moph.go.th/rumthai/a
su/download.php

Tawmsdcm%umﬂi’mazjwaumqua
TumnwirnfievesdlnermanienTINNTeT ALY andiuisusenmesgy wazevdnnseundinlan

P

41




Q/

agljo/ v an I v A
313 mmﬂmmﬂgmuz@mwu NATRL

L7 ar (== |
INTINTIYeU[YE

I5ANINEITUA fnanYouay 5

IsArevpy/Mouvaudasniaudsunau dninYewas 40
lsaviaanauaniaud@aunau fniSauaz 5

nsAntaiszuunselaTasuy warvaanaus nEUEs UNAY dninYewaz 20
139391523 G Unau inirfesar 20
Msfndafiszuulaane 11ANN5a8AaE 95
ﬂﬁﬁmﬂ'ﬁaﬁﬁwﬁmmuwaammnqﬂ’ﬁma dnir¥esas 40
Lsaflunuazlsauinud snirfesar 10

1

%3 a dlij al A v ac dl ] = o
A ‘ﬂﬂ’]‘j“j‘mﬂﬂ?ﬂﬁ]m‘ﬁmmﬂ%L?EI@Qﬂﬂﬂﬂ{]‘HQMZWT,NWEWUW@@\‘ILZQ?N@“IIJWWW]‘LIZ\] 2558



il 6 Saparmslfiendf i uisadatiamadiumnala (RI)

@ds : OP vistt fjihu RI uazlé ATB | 1287.00 a 0 - 9,000,000)

#7115 & OP visit fitla RI iswue ‘4195.(!1} (n - 9,000,000)

fhilfa 7 Sapazmsltfiendfihuzluiseanssaaaundu (AD)

GG 1 OP visit fithe AD uazld ATB 291.00 | (n - 9,000,000)

@7115 & OP visit fitla AD Wenua |1315.{Iﬂ | (nsan 000,000)

fhilTa 8 Sasazmslfoufiwsluunadzaa (FTW)

@1¢9 @ OPVisit yasfitha FTW 16 ATB 16.00 ‘ (nianﬁ"nn,mu}
@7115 & OPVisit zasfitha FTW auua ‘ET.DD (nsanen oo, 000)

ghilTa 9 Sasazmsliomilfiwsluviisaaaslnfasumuuansiasaaan (APL)

@ 1 nueiiuasdairaanlndrsudivue 114 A 0 - 9,000,000)

@119 : Innuefinasaninaanlndnsuivuaiovual 263.00 - 9,000,000)

LUUSNENNUANIUNNTAIN A HWNUR U T LULEN g I N9l enaginsanmsna (Service Plan - RDU) 912 lmsung
Tsanenunagrsiad Usyantleutlszunn 2560



G120 19 Sasavuassn.an/wiluudn1slsuail Niidasinsld ATB TuTsa RI < 5auay 20

@269 : Fus.ER./ e uEa1slsuail Mg ATB Tulsa RISSauaz20 | 1.00 ‘ (1

os . . = P — 4.76% 1
A4%15 : ILIUSH.AR./WisuSasdsuail newua | 21.00 15511779 0 -

i9a 20 Sauavuassn.an/wirauinislsuail Nildas asld ATB Tulsa AD < 5auay 20

@09 @ FuSH.ER./WeuEn1ssuall M1 ATB Tulsa AD <$auaz20 2.00
= 9.52%

A1 © ILUSH.AR./ Wi ausaisdsuail newua | 21.00 ‘ (ASarie staraso i 0 -

RUA: sisUia1Suaz20 sasasuassn.an./wilausasdsuginld ATB Tuns 2 1sa <5auas 20

@269 @ Fuus.ER. /e uEa1slsuail Ml ATB Tune2isa <sauay Y
(0]

A1 © UIUSH.AR./ WiauSasdsuail newua | 21.00 (ﬂiaﬂmmm 13 0 -

LUUSNENNUANIUNNTAIN A HWNUR U T LULEN g I N9l enaginsanmsna (Service Plan - RDU) 912 lmsung
Tsanenunagrsiad Usyantleutlszunn 2560



n“msq_é'n LI}

lsndnaIuaiise

O2a8eUNTIU:

f i ; fa
|| ra N PG 1 A | |

InsimsaouAura:iosfumsaeentusadwiuls:ndlne
Thailand AMAR Containment and Prevention Program

¥ e O,

TR




Tsa13a-13UAD Hariings tAaunvualicas
gl faarusTunssnn angIuAA SNU.A55 A
Effectiveness of Multifaceted Interventions on Rational Use
of Antibiotics for Out-Patients at Siriraj Hospital, Bangkok,

Thailﬂnd HHTEUHE LﬁU]Jﬂﬂ']?IJTDﬂ”I‘.Taﬁ]Jﬁ %ﬂﬂﬂ?“%?“fhdlﬁuﬁaﬂj‘luiu Mail VYo ﬁ.uw.fium ﬁ?i’na‘?ﬂﬂﬁ

Was

e,

ZIEN
78\

A3 ldaunums ASU duwunimu-mmen (2555) uda miaams o

vnay oasimildnly URI aaasnn 70% du 13%”

Table. Clinical response on day 3 after therapy
URI = upper respiratory infection AD = acute diarrhea

URI (N=1,241) Improved Cure Not Improved
-ATB (13%) 60.2% 39.1% 0.6%
-No ATB (87%) 62.5% 36.9% 0.6%

AD (N=210)

-ATB (19.1%) 30.0% 67.5% 2:9%
-No ATB (80.9%) 30.6% 69.4% -

) Adhiratha Boonyasirt MD, Visanu Thamlikitkul MD

Trena e s meae S1r11a] Hospital, Mahidol University, Bangkok, Thailand
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nsAndafiszuunsmelatasuy (Upper Respiratory Tract Infections, URI) [
LAZWAIAAUDNLAUMEUNAY (Acute Bronchitis)
(svalsadinulae @8 JO0-J06, J11, J20)

23315%352UAUUNAU (Acute Diarthea) 5
(sWialsAiinuUas A A00-A09)

msfndeifviiuaziilawdeldfnvida (Skin & Soft Tissue Infections) LWazuHAAAINGURAA 4
(5%alsadinulee Aa LO1, LO2, L03, LO8, S00-T14, V01, W00, W20-W33, W50-W64, X00-X29)

ﬁuqtmﬁ‘iﬂ‘lﬁﬁuﬁ (Dental Caries & Periodontal Diseases) c
(5vdlsATinuUae Aa K02, K04, KO5)

nsAndiafiszuulaaniz (Urinary Tract Infection) 1
(sialsadinuuas A N10, N30, N39)

lddzunau (Acute Fever) 1

(svidlsainuuas Aa R50)
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uaNdane1®u (Norfloxacin) (tab.) Tavidone1@u (Ofloxacin) (tab.) (U1 5W.a9.)

fanddeaau (Doxycycline) (cap.) (U9 5W.an.) wlnstionlea (Metronidazole) (tab.) (U4 SW.a0.)
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1. ¥IASI5UAT (Acute Nasopharyngitis [Commeon Cold ] - JOO uaz Acute Upper Respiratory
Infection, unspecified - J06.9)
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2. ADVIDY/FDUNUTADNIAULAEUNAY (Acute Pharyngitis, J02, Acute Tonsillitis, J0O3)
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® Asymptomatic bacteriuria

® Prolonged fever with stable V/S

® Selected case of acute febrile illness

65



Idenlgaouznaunisensinieangimin1aninaifia surgical site

infection
anu vyl lungsnsinluny

Y ax A X o vo "t A
sLsﬁﬂqﬂ{]sﬁqugﬁV]Nﬂquﬂﬁ‘ﬂUﬂ@lN Lsﬁ’ﬂsl,ﬁ@q LN TR LLﬂ‘Llﬁﬂﬂ‘Vl@m

— Cefazolin @u190 14 angaisialy

AneNU T 30-60 WINNauAIHA
FNH7LAULNRULATARUNTNFI A

1 1301A1 24 G2 lUIVAINNEA

Dale W. Bratzler et al. Am J Health-Syst Pharm. 2013; 70:195-283



J Uﬁﬁouz T8 vndniau

o2811SuINAUAU IWST=NTTA(Ba1W0”R

gInNaniau

(Anti-inflammatory drugs)
iwusAbnnsanniasdniau niidom
anlV 1u noalwsu Teulwsiwu
Tﬂﬁnnéﬁﬂlﬁallunﬁlﬁﬂlla:'[oé‘a

Gussimeannisdan onsdniauy su
Uosras Uomnd o
amsipanvaoon IJusudnizuy
nanuitiodnau

iusdnBonuafiSe wu iwuliSadu
o:UoNTTadu 1InnSTTanau
TudnnsndUon nSoann1sdniau
Tudnnszudolosa

wls

WSz “nnsaniau” doulnnd
WidifinenBaiuafiSe neifaonainandu
U nsaniausnisanng
nanru-RadniauTnidolosa
3 = naUIdoSNIAUTINNISUNYaIkHN
iISovdaArynuul Galiu sniEunedgdou=dnemiiSmau
AsaunSoRmuSHSoga? =il islnARdaUNEou:
= awsnsnunnmisaniaulannsda
L!El'l'lcﬂﬂ' saldendndsinn-Snuitinlsa
AUNAMUSN 1as

AUNSNAU

>
Q.. £F=,

Aurrras Wi le Tallsmmenm | Use of
drnsena [EE— = I
Furtul rel Drag AdeTnsa® slisn Tl mmern v Tl TdRee




Drug usage = Drug resistance




Azithromycin

Amplicillin/sulbactam

Piperacillin/tazobactam

Cefepime, Cefoperazone/sulbactam, Ceftazidime
Ciprofloxacin, Levofloxacin

Vancomycin

Fosfomycin

Imipenem/cilastatin, Meropenem, Ertapenem,

Tigecyclin



Acinetobacter baumannii MDR

Pseudomonas aeruginosa MDR
Klebsiella pneumoniae MDR
Echerichia coli MDR

Methicillin Resistant Staph aureus (MRSA)



1. Vancomycin resistant Enterococci. (VRE)

2. Carbapenem resistant Enterobacteriaceae. (CRE)

3. Carbapenem resistant Pseudomonas aeruginosa. (CRPA)
4. Methicillin resistant Staphylococcus aureus. (MRSA)

5. Pseudomonas aeruginosa. %@ colistin

o0. Acinetobacter baumannii. ﬁ@ colistin



1 %4

1. fihefFamanas1sa colonize Aav@anaen lulsane1Lg

ARTAMTTNAY admitted

2. ftlagl re-admitted A1elu 30 AU ANNNI9EIATERBENATINAL

a

3. filaenu refer anlaaneNUNAFNLAITALRRLINN (tertiary care)

ET]
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4. lwaada ludnldwenwululsaneunagnaantuinau 1 VRE

(vancomycin resistant enterococci)



ghiltad 21 (5ed) Sanmsaeidiafaenlunssuaifan (bacteremia) dafithafidinsia

grav : nudihsidadialunszuaidannnuuaiiGafiam 8 wia |2EI.IHI B awszwine 0 - 10,000)
et w = - ¥ - 1 .21 /0
é1ns : nuihafidnfassnarnaiaonue |2322.{H1 | (nsand 1,000)

1. Acinetobacter baumannii (#ia Carbapenem w3a Colistin)

5 8 (NsandansEsning 0 - 10,000)

2. Pseudomonas aeruginosa (#ia Antipseudomonal penicillin ¥a Carbapenem w3a Colistin)

1 |'m| (neansanszniieg 0 - 10,000)

3. Klebsiella pneumoniae (#a Extended-Spectrum Cephalosporin w3a Carbapenem w3a Colistin)

4 18 (NsandansEning 0 - 10,000)

4. Staphylococcus aureus (fia Methicillin (MRSA) w3a Vancomycin (VISA and VRSA))

6 |'m| (nsandanszuiieg 0 - 10,000)

5. Escherichia coli (fia Colistinu3a Carbapenemsa Fluoroguinolonew3a Extended-Spectrum Cephalosporin)

12 |'m| (Asandansziing 0 - 10,000)
6. Salmonella spp. (@aColistin w3a Fluoroquinolone w3a Extended-Spectrum Cephalosporin)

0 |'r|u (nsandnansznine 0 - 10,000)
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Priority 1: Critical

Acinetobacter baumannii, carbapenem-resistant

WHO-PPL-Short_Summary_25Feb-ET_NM_WHO.pdf

Pseudomonas aeruginosa, carbapenem-resistant

\\\

Enterobacteriaceae, carbapenem-resistant, ESBL-producing

Priority 2: High

Priority 3: Medium
Streptococcus pneumoniae, penicillin-non-susceptible

Haemophilus influenzae, ampicillin-resistant

Shigella spp., fluoroquinolone-resistant



CAUSES OF
ANTIBIOTIC RESISTANCE

”=
-

S
Over-prescribing Patients Unnecessary
of antibiotics not taking antibiotics used
antibiotics as in agriculture
prescribed
’ 111 s
@ é |
Poor infection Poor hygiene Lack of rapid
control in hospitals and sanitation laboratory tests
and clinics practices

www.who.int/drugresistance
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® Microbiology laboratory
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® Antibigram Aaazls

— A collection of data usually in the form of a table summarizing the percent
of individual bacterial pathogens susceptible to different antimicrobial
agents (Merriam-Webster medical dictionary)

* M luuFAazIsaNENLNAGagH Antibiogram
v a Ai/ dgj
— Sszunsinanvesdenasnlulsaneiung
— JUHE AANITRADL
* ifszlemiinag Antibiogram

— Wan"31d Antibiotic atNIANIGIANKA
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NATIONAL ANTIMICROBIAL RESISTANCE SURVEILLANCE CENTER, THAILAND

Antibiograms

Antibiogram 2016 (Jan-Dec) all / blood / sputum / stool / urine Mew!
Antibiogram 2016 (Jan-Sep) all / blood / sputum / stool / urine
Antibiogram 2016 (Jan-Jun) all / blood / sputum / stool / urine
Antibiogram 2016 (Jan-Mar) all / blood / sputum / stool / urine
Antibiogram 2015 (Jan-Dec) all / blood / sputum / stool / urine
Antibiogram 2015 (Jan-5ep) all / blood / sputum / stool / urine
Antibiogram 2015 (Jan-Jun) all / blood / sputum / stool / urine
Antibiogram 2015 (Jan-Mar) all / blood / sputum / stool / urine

A153AYN Antibiogram

Dowenload

1 A - E a . 1 - ar ) 3
AsadLitavalilsudaia dsutsewenunaadaliiaihssiaitadam

I Antibiograms

I Result of AMR Surveillance
I Manuals

I Newsletters

I AMR Links

I About NARST

I DMST Culture Collection

Software
Download WHOMET 2016

Links
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- AANI9Y colonization waznsfamalsAasy

- antFunains e fEausana Ty
- flesindulaldanfious

— Right Drug

— Right Dose

— Right Duration

— Right Doctor



HOW CAN WE STOP IT?

2. Collect and share data:
Countries need systems to track
cases and report results globally

to make better policy decisions.

1. Improve labs:
Countries need medical labs
to identify bacteria and choose
the right drugs to treat them.

To ensure antibiotics are here
when we need them, they .

must be prescribed and taken “
correctly now. g

4. Take measures to

ﬂ prevent infections:
Especially in
healthcare settings,

‘blb good infection control

practices are critical

Y.l, to stopping spread of

resistant germs.
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No action today,
no cure tomorrow
DR World Health
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