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ANTIMICROBIAL STEWARDSHIP ----- Active space -----

Introduction 00:01:25

Antimicrobial stewardship (AMS) :

* Co-ordinoted interventions designed to improve § measure the appropriote
use of antimicrobiol agents bﬂ promo’cing the selection of optimoal dmg
regimen including dosing, duration of ’chempﬂ g route of administradion.

* AMS means appropriote microbiol selection.

* Not olwoys means de-escalation/restriction.

AMS programme :
Orgcmisa’donod/ SSSJcem—uoide health care s‘croece% ‘o promo’ce appropria’ce use of
ontimicrobials ‘d’\rough the implemen’co@cion of evidence based interventions.

Ultimote goals :
* Promote optimal antibiotic usage.
* Improve clinical outcomes.
* Decreased antimicrobial resistance.
* Improve resource utilizadion.

Consequences of irrational antibiotic usage :
* Antibiotic resistance.
* Adverse events reloted to antibiotic usage (cide eﬁécfs).
* Hospital acquired infections (gq : C. difSicile diarrhea, pseudomonas eto).
* Increosed cost of care.
* Improper utilization of resources. LEADERSHIP

COMMITMENT

ACCOUNTABILITY

SDs of AMS :
L D‘\agr\osis.
® Drug.

DRUG
[ ]
Dose. REPORTING il

* Duration (Shortesd.
* De-escolation (Review culture reports change
antibiotics fo o lower spectrum i€ permitted.
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Core elements :

Basic Considerations in Infectious Diseases

* Leadership commitment Dedication of NeCcessary Manpower, money, IT

support Lor the couse.

. ncoom’cab‘\h’cg : Senior phgsic‘\ans g hospital administrodors con be oppointed

to monage the programme.

* Drug expertise : Clinicol pharmacists guide regarding the dosage, dose

acgushnen’c ete.

* Action : Prospective audits, intervention tracking ete used in the programme.

* Tracking : Measurement of actions is required,

. eror’c\ng : AMS teom should hove regudox communication with the ‘creoedng

teoam.

* educakion : BMS con also be driven b3 educoec'mg the nUrsing stof$ odong

with doctors.

Stewardship programme intervention 00:14:37
AWARE classification of drugs :
ACCESS GROUP
Amikacin Cefazolin Nitrofurantoin
Amoxicillin Chloramphenicol  Phenoxymethyl-
Amoxicillin + Clindamycin Demeiit
clavulanic acid “ Procaine
Cloxacillin benzylpenicillin
Ampicillin
Doxycycline Spectinomycin
Benzathine
benzylpenicillin  Gentamicin Sulfamethoxazole
Benzylpenicillin  Metronidazole + trimethaprim
Cefalexin
Azithromycin Ciprofloxacin
Cefixime Clarithromycin
Cefotaxime Meropenem
Ceftazidime Piperacillin +
tazobactam
Ceftriaxone
Cefuroxime Vencomycin

puare clossification of drugs
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Ceftazidime + avibactam
Colistin

Fosfomycin (intravenous)
Linezolid

Meropenem + vaborbactam
Plazomicin

Polymyxin B



Antimicrobial Stewardship = 01 3

Aecess STOLAP . Active space -----
Freely available drugs and do not require pre-authorisation $or its use.

Available for all.

Watceh group
Given to cri’dcod\g il poecien’cs mosﬂtj.
Require close wodceh on the usage.

Reserve group
H‘\Sh end ond reserved for culture proven indications.
used on pre—au%hor\saﬁon.

T5P€S :
l. Persuasive :
* educoation.

* Feedbock.

a. Restrictive :

* Preauthorizotion.

* Automadtic stop orders.

* Selective suscep’dbm’rg repor’c'\ng.

3, Structural ¢

* Round the clock lob support.

* RDTs (for dengue, malaria ete)

. ﬂ\/oulabilﬂy of therapeutic drug dosage monitoring (\/ancomﬂcin, voriconazole,
posiconazole ete).

* Problems : Poor podient outcome § antibiotic resistance.

4. Local quidelines:
Using antibiograms : Snapshot view of susceptibility profile § data. from

clinical samples needs to be combined.

S. Ward rounds.
b. Tracking drug allergies § adverse events.

Infectious Diseases * v1.0 - Marrow SS Medicine



Basic Considerations in Infectious Diseases

Common areas for improvement :

* Overprescribing : £g —> Antibiotics for url/ diarrheo.

° Ox/er\g use of broad spectrum antibiotics : 2g — For community ocquired
preumonia/CAP, Piptoz oets started.

°* unnecessary combination treodment : P'\p%az/ corbapenem + mMetronidozole.

° wrong choice * gg — DachOch\n for preumonio. (nactivoted on alveolar
surfoce).

® W ong dose * 88 —> Meropenem Igm ™S for men'\ng'\hs.

* Wrong route : g9 —> IV vanvomycein for C.difSicile infection.

* wrong dosing intervol : eq — Beto-lactams given OD.

* wrong duradion : For CAP, post discharge oral antibiotics given for 3 doys for
IV course in hospital.

. De\aﬂed administration : € — We are not able o inject antibiotics within |
hour in o septic shoek podient.

Case scenarios 00:26:26

Cose scenario | :

a cotheterized pofients are being treoted with antibiotics.

Only one of them had symptoms Sugges’d\/e of cotheter associoted UT)
(Fever with no other localization).

Both the patients are being treoted with Tab Nitrofurantoin (SR 100mag BD
based on the culture sensitivity report.

comments :
o Q%m’comoedc potients need not be treoted.
® Inpresence of fever with UTI, we suspect comp\'\coeced uTl/ ascend\ng troct
infection where nitrofurantoin isn’ the correct treodment choice as it
doesn’t reach the therapeutic concentration.
* Quinolone /co—trimoxazole would be o better choice.

Cose scenario & :

During your weekly ward rounds as an AMS phﬂsic‘\an, you

fnd thot o case of probable IPA is on doy b oF voriconazole (tablet, a00mg &D).
He is on 03 by facemask (o-8lt/min and has poor oral intake. On reviewing
charts you find that no loading dose was given.

Infectious Diseases * v1.0 * Marrow SS Medicine



Antimicrobial Stewardship

Comments :
* Check i TDM is available 1§ Yes, you can check therapeutic levels.
* fsub therapeutic levels present : Switeh to Iv § give loading dose ((omg/ kg a
doses followed by maintenance dose of 4ma/kg a daily B.
Desirable voriconazole therapeutic drug level : I-b.

Case scenario 3 :

Patient in the ICU who has developed VAP

Given the high incidence of Courbaper\em Resistant enterobocterio/CRE in the
ICU, he was started on polymuxin & (with o loading dose) when he was clinically
suspected to have VAP,

Day 4 ot freatment : On reviewing, you discover a culture report that was
updoted a4 hours ago which shows Kiebsiello. pneumoniae sensitive 4o
meropenem/Imipenemy/ Pip-Taz/Cet/Sulbactam.

Comment :
De—-escalotion is the righ’c approach.

Case scenario 4 :

Another patient with VAP due to Pseudomonas aeruginoso.

Patient wos empiricaJ\U started on polgmﬂxin B.

After timely review of culture reports, treatment was de-escalated to Pip-Toz.
Potient has failed to show sign'\%can{' clinical response despite S doys of theropy,
Pseudomonas susceptibility profile : Pip-Taz, Cef-sul, Meropenem, Imipenem.

Comments :
Pseudomonas are inducible Amp C producers (Resistant to third generoedon

cepha]osporins). Suscep‘dbili’cg con 8e’c converted to resistonce while on
treatment.

Clinical scenario S :

A layr old bog presented to the emergency with right upper limb cellulitis,
seconda@ to troumo.

He is also running with high grade fever.

He was empiricod\g started on Ceftriaxone and vancomycin in the emergency.
Blood was sent for culture sensitivity before starting the antibiotics.

Blood culture : S. aureus sensitive to vancomycin, teicoplanin, linezolid, cefoxitin

(Mssp).

Infectious Diseases * v1.0 » Marrow SS Medicine




~ Basic Considerations in Infectious Diseases

Comments :
In coses of MSSA : Vancomycein 7 veicoplonin therapy is inferior to lower

generoddor\ cephodospor'ms.

Cose scenario b :

T0Yr old male presents to emergency with complaints of cough 3 shortness of
breath along with fever for 3 days.

He was recently admitted for a similax complaint around & months back §
required ICU care with IV drugs.

He has been started on ceftriaxone § azithromycein.

Comments :
Higher end antibiotics should be started. Review is required.

Case scenario T1:

A case of hospital acauired meningjitis (Post ev).

The drain fluid has grown pseudomonas aeruginoso. sensitive o meropenem §
i %3{2 nem.

Treating team has started meropenem Ig IV T95 but with no significant

\mprox/emen’r.

comments :
Dose of meropenem Lor meningjitis : g IV TDS.

Coase scenario 8:

bSyr old Tabm presented with diabetic foot.

As per tissue culture reports, podient was started on levoSloxacin 7SOMQ OD.
buring hospital stoy, he developed HAP § sepsis with renal d5s¥unc%ion.
Potient had o cardiac axrest § died.

comments :
Review charts dod\g oS dose modification $or levoSloxacin wasn*t done.
/2 of levoSloxacin : Cardiac toxicity (Torsades de pontes).

OPD scenarios commonlg used :
¢ Ofloxacin-ornidazole combination for viral gastro-enteritis.
* Amoxicillin/Azithromyein for UR.
* Nitrofurantoin along with urinary alkolizer for cystitis.
F\uoroqmno\ones/ co—trimoxoazole should be used instead with alkalizers.

Infectious Diseases ¢ v1.0 * Marrow SS Medicine



Antimicrobial Stewardship

Indicators for AMS programmes 00:38:21

nMeasures for AMS

0 R | J J
Process Outcome Bntimicrobial Financial
indicotors indicators conSump’don indicators indicotors

Outcome measures/indicotors for AMS programmes :
used in AMS activities to copture quantitative change in pa’den{/ economic

outcomes, antibiotic use ete.

Process indicodors :
It aims to cap’cure informadion about the K65 processes thot contribute to

achiev‘mg the desired outcomes.

examples :
* Percentage of cases where therapy is appropriate.
* Frequency at which de-escalation oecurs.
* Timely cessation of antibiotics given for surgical prophylaxis.
* Antibiotics not preseribed to treot a55mpicoma’r\c bacterio.
* Appropriate cultures obtained before starting antibiotics.
* Adherence to hospital-specific quidelines.
* Acceptance of ASP recommendations.
* Frequency of performance of antibiotic time-outs/ reviews.
* Timely administration of appropriate antibiotics.

Outcome indicotors :
* Length of stoy.
* Cure of infection.
* Risk adjusted mor’codi’(ﬂ.
* Hospital readmissions for select infections.
* Hospital onset C. difFicile infections.
* Rates of HAIS.
* Adverse drug reactions(number/percentage/rote).

Antimicrobial consumption indicators :
L Dows of therapy (OTS) :
One DOT represents the administration of a single agent on a. given doy
regardiess of number of doses administered/dosage strenogth.

Infectious Diseases ¢ v1.0 * Marrow SS Medicine
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| Basic Considerations in Infectious Diseases

£q !
Antibiotic Day | Doy a Doy 3 Day 4 Doy S DOT
Cetrioxone | x (3 dosed) | x (@ doses) | x (I dose) 3

cefixime

x (1 dose) | x (a

doses)

x (3 doses) 3

Total

Length of ’chempg/ LOT : S days.

Feotures :

° |t allows poeden’c Populo@don compour\son.

* Con help in identifying antibiotics Sor stewardship (pre/ post des'\gn).

* Favors those who use broad spec’cmm MoNOo Jd’\erapﬂ over those who use

NOYrow Spe(‘fcrum combinodion ’chempg.

* DOT for podcien’cs thot receive o dos‘mg interval >34 hrs doesn reflect

pofient exposure (Onl5 reSlects antibiotic administrodion).

*  Overestimodtion with | fime doses (85 : surgjcal prophglax'\s).

u
2
u \’\
n®  »
1
15
y B
= s
o 7 ‘
ﬁ'i ‘

0 10 10

@uk17 BAug-17 WSep-17 MOCt-17 WNov-17 WDec-17 W)an-18 WFeb-18 WMar-18
WAp-18 WMay-18@Jun-18 @Juk18 WAUg-18 WSep-18 OC-18 WNov-18 WDec-18
Reported redundant anaerobic coverage

o\wr‘mg 18 months

i.. Defined daily dose (oo :
Assumed averoge maintenance dose per o\aﬂ Lor oo medicine used for its

110

0

4 1120

,/

,490

Mean Blood CS per month Total Positive % positive

su/gm
Sy

82017 w2018

mean blood ¢/S per month g blood culture

pos\h\/‘\’cg rotes.

main indication in odults as established bﬂ LWHO colloboradion Centre for

drug stadistics methodology,

'&xamp\e :

For meropenem, ATC/DDD on WHO site is g,

‘X’ hospital used 13000 g of meropenem = 4000 DBD = 300,000 podient dows.

4000\300000 X 1000 =

12,33D00.

Similar values for difSerent wards/hospitals can be colewlated.

Infectious Diseases * v1.0 *
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Antimicrobial Stewardship

Relevance: Active space -----
* pllows Lair comparison.
* No patient level dato is needed.

Disadvantages
* Not based on prescribed doses.
* Not useful in pediatric § neonatal ward/hospital.
* Underestimoted in renally impaired, overestimates in indicotions that require

higher doses.
iii. Standardized antimicrobiol odministrotion rodio (SAARR) :

it is a rotio comparing observed/reported, antimicrobial use to the
antimicrobial use predicted bg o referent, or baseline, population.

Infectious Diseases « v1.0 « Marrow SS Medicine



10

ANTIMICROBIAL RESISTANCE

In some podience even on starting the r\gh’c drug in the right concentration, the
outcome m‘\gh’c be poor because the pharmacomneﬁcs ond pharmacodgnamics
in the potient of the droft changes.

Introduction 00:02:36

WHO definition :

nicroorganisms that are not inhibited bﬂ achievoble sﬂeremic concentration of
the antimicrobiol agen’c.

The micro organism ma5be sensitive 1o o drug ok o h'\gher concentrotion but
thod may not be achievable in the blood leading to resistance to the antibiotic.

Classification of drug resistance :
L Multiple drug resistant (MDR) : Non-susceptible to 21 agent in 73
antimicrobial cotegories.
ii. extreme dmg resistant (XdDR) Non-susceptible to 2| agen’c in oll but 3
coecegor'\es.
ili. Pan drug resistant (POR) : Non-susceptible o all antimicrobiol agen’cs.
¥ so employ experimental therapy like fast theropy (Not currently used).

Source of resistance :
i Noturol/intrinsic resistance :
ey virtue of its composition.

&xamp\e :

* Gram-negodive organism are not Killed b5 vancomyein.
* Gram-positive are resistont o colistin.
Both are due to structural make of the organism.
* Pseudomonas oeruginoso.
- Amoxicillin.
- cefoxitin.
= T'\gecgcl'me.
- m'\r\ocgc\'me.
- ertapenem.

Infectious Diseases * v1.0 « Marrow SS Medicine



Acinetobocter boumannii :

Penicillin.
CephodosPor'ms.
- Chlommphenicol.

Antimicrobial Resistance

Other examples :

Fos%‘—omgcm.
Aztreonam.
Ertapenem.
Trimethoprim.

ceftron maﬂbe sensitive to acinetobacter.

Orq(mism

Intrinsic resistance

Bacteroides (Anaerobes)

Rminoglﬂco&des, many Beto-lactams, quinolones

All gram positives

Az2treonom

enterococci

Aminoglycosides, cephalosporing, lincosamides

Listeria. monocytogenes

Cephalosporing

All gram negatives

Glycopeptides, lipopeptides

escherichio coli mMacrolides
Klebsiello Spp- Ampicillin
Serratia marcescens mocrolides

Pseudomonas aeruginoso

Sulfonamides, ampicillin, Ist and and generadtion cephodosporins, chlor—
amphenicol, tetracycline

Stenotrophomonas maltophilio.

Aminoglycosides, Beta-lactoms, carbopenems, quinolones

Acinetobacter Spp-

Ampicillin, glycopeptides

enterococcal infection : combination of aminoglﬂcoside + C,ephodosPorins is

eflective.

. Acquired resistance :
* due to mutation of genes : Like point mutadtion, deletions, insertions.

* Due to acquisition of foreign resistance genes : In the form bacteriophages/
plasmids/naked DNA.

i,

Fitness cost or maintenance cost :

®* For the orgom'\sm it has a fitness cost or maintenonce cost.
® Certain organism that was resistant earlier turmns sensitive loter becouse :

under pressure the organism Souns o componen% ma}ﬁmg it resistont — Over

time the organism loses thot component — mahing it sensitive.

* example : Chloramphenicol, colistin.

o bocterio.

. A single mechanism is seldom responsible for antimicrobial resistance (BMR) in

® The outcome is bosed on o mudﬂp\e complex processes.
° |t moy not be odwags poss\b|e to in%erpre’c resistance mechanism bﬁ

m‘\crobiolo%/ cultture report.

Infectious Diseases * v1.0 » Marrow SS Medicine
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Basic Considerations in Infectious Diseases

mechanisms of AMNR :

Gram negative bacteria Gram positive bacteria

seses

& Antibiotic ¢ Degraded antibiotic € Antibiotic degrading enzyme
Y Efflux pump $» Modified antibiotic <% Antibiotic modifying enzyme
& porin @B Modified porin @ Modified target

Alteradion in structure of cell membrane (®inding site) :
example
* Colistin (Positively charged) oftracted towards the negodively charged
po\gsacohar‘\de —> Change in composition of cell membrone — will not bind.
* In Neisserio 5onorrhea fhere is olteration in the structure of penicillin
b'md’mg protein .
* In aminoglycosides there could be drug moo\'\?ﬂ'mg enzymes as well as
alterokion in the structure of its binding site. /

Degrada’don of antibiotics :
The most ‘\mpor’cant

a ’cﬂpes of enzymes :
. Degmd\ng enzymes :
Like Beto loctomoses.
Antibiotic degmd\ng enzyme — come in contact with the antibiotics —

Leove the antibiotic useless.
. mod\%'mg enzymes :

Like aminoglycosides modifying enzymes (he@).
i works by ace’rg\oedon/ adeng\o@don/ phosphoryladion.

Infectious Diseases * v1.0 * Marrow SS Medicine



Note :

In cose of 815c0pep’dde antibiotics : Over production of the Jcarge’cs.

Antimicrobial Resistance

13

It increases the thickness of the cell wall or altered cell wall components —

Failure of dmg ’dnerapﬂ.

mMajor mechanisms of resistance o beta loctom antibiotics

L] ‘c‘:nZSmaﬁc degradoecion.

* efflux purmnps.

® Decreosed permeodoilﬂ'ﬂ.

* Aitered bind‘mg site.

Beta lactamases (BL) 00:17:58
Splits the amide bond ot the B-lactom ring
Types ot BL:
* Penicilinase (g : Tem-D.
* Cepholosporinase (Tem-3a, SHV-D.
* esel (eg: CTX-M, PR, VEB-I, TeEmM/SHV derived /OX).
® F\mpc.
* Carbapenemases (g9 : KPC, MBLS, OXA.
Ambler classification of &L :
CLASS ACTIVE SITE ENZYME TYPE SUBSTRATES EXAMPLE
A Serine Penicillinases:
Broad-spectrum Benzylpenicillin, aminopenicillins, PC1 in Staphylococcus aureus
carboxypenicillins, ureidopenicillins, TEM-1, SHV-1 in Escherichia coli, Klebsiella
narrow-spectrum cephalosporins pneumoniae, other gram-negative bacteria
Extended-spectrum Substrates of broad-spectrum plus In Enterobacteriaceae: TEM-derived, SHV-derived,
(B-lactamase) oxymino-B-lactams (cefotaxime, CTX-M-derived; PER-1, VEB-1, VEB-2, GES-1,
ceftazidime, ceftriaxone) and aztreonam GES-2, IBC-2 in Pseudomonas aeruginosa
Carbapenemases Substrates of extended-spectrum plus KPC-1, KPC-2, KPC-3 in K. pneumoniae; NMC/IMI,
cephamycins and carbapenems SME family
B Metallo-B-lactamases Carbapenemases Substrates of extended-spectrum plus NDM-1 in Enterobacteriaceae, IMP, VIM, GIM, SPM,
Zn*) cephamycins and carbapenems SIM lineages in P aeruginosa, Acinetobacter spp.
C Serine Cephalosporinases Substrates of extended-spectrum plus AmpC-type enzymes in Enterobacteriaceae,
cephamycins Acinetobacter spp.
D Serine Oxacillinases:

AmpC, Ampicillin C; CTX-M, cefotaxime-M; GES, Guyana extended-spectrum B-lactamase;

Broad-spectrum

Extended-spectrum

Carbapenemases

Aminopenicillins, ureidopenicillin,
cloxacillin, methicillin, oxacillin, and
some narrow-spectrum cephalosporins

Substrates of broad-spectrum plus
oxymino-B-lactams and monobactams

Substrates of extended-spectrum plus
cephamycins and carbapenems

OXA-family in P aeruginosa

OXA-derived in P aeruginosa

OXA-derived in Acinetobacter spp.

GIM, German imipenemase; /BC, integron-born cephalosporinase; IM/, imipenem

hydrolyzing; IMP imipenem; KPC, K. pneumoniae carbapenemase; NDM, New Delhi metallo-B-lactamase; NMC, not metalloenzyme carbapenemase; OXA, oxacillin; PC 1,

penicillin 1; PER, Pseudomonas extended resistance; SHV, sulfhydryl variable; SIM, Seoul imi
Paulo metallo-g-lactamase; TEM, Temoneira; VEB, Vietnam extended-spectrum p-lactamase

Infectious Diseases * v1.0 * Marrow SS Medicine

penemase; SME, Serratia marcescens extended-spectrum p-lactamase; SPM, Sao
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Bosed on structure/ominoacids constituents of enzymes.
EDTA § aztreonam : effective against metallo 8L but better to preter

combinoadion theropu,
extended spectrum (ESBL) AMPC
Iohibition by LI (Older) S R
ceSoxitin/Cefotetan S R
Ceftriaxone (3 gen CS) R R
Cefepime s/R S

Cefoxitin rother than clinical use, it is more s\gni‘?\can% in indicading ESeL.

Note :
e Older BLI : Clavulanic acid , sulbactom, tazobactam.
Newexr BL| ¢
- Avibactom, releboctam.
- These work against AmpC.
* Combination of Ce$’;az\d\me + Avibactam + Aztreonam etfective against
many organ'\Sms :
- Avibactam : ES8L, AmMpC, KPC, OXA48 type of carbopenom.
- Aztreonom : Covers NDM.

Inducible AmpC :
* Chromosomally mediated resistance (Not plasma. acquired).
* Isoloted organisms maybe inifially sensitive but on starting this Patient fails
o respond,
* Due to presence of beta lactam antibiotics — Induction of AMpPC production
— Organisms will become resistont.

° Hence on\g op’don will become carbapenem.

Inducible AMpC Sl L4
(chromosomad 3
S Serratio
Pseudomonas
P Proteus
Providencio
A Acinetobacter
Citrobacter freundii
g enterobocter spp

Infectious Diseases * v1.0 * Marrow SS Medicine



