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ANTIMICROBIAL STEWARDSHIP

Definitions 00:01:25

AMS/Antimicrobial stewardship : Co-ordinated interventions
designed to improve § measure the appropriate use of
antimicrbial agents by promoting the selection of optimal
drug regimen including dosing, duration of therapy  route of
administradion.

AMS programme * Orsanisa&ioml/sastewwideheahh care
stro&esgtopmmokeappropﬁa&euseo-?anhnicrobmlsm%h
the implementadion of evidence based interventions.

Ultimode Soals s

¢ Promote optimal antibiotic usage.

e Improve clinical outcomes.

e Decreased antimicrobial resistance.
* Improve resource utilization.

Consequences of irrational antibiotic usage

¢ Antibiotic resistance.

* RAdverse events related to antibiotic usage (side efSects).

* Hospital acquired infections (e, C. difSicle diarrhea,
Pseudomonas ete).

¢ increased cost of care.

e Improper utiization of resources.

AMS - appropriote microbial selection. Not always means de-
escaladion/restriction.

SDsoF AMS ¢
Diagnosis.

Orug

Dose

Duration (shortest).

%
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De-escolation (review culture reports § change antibiotics +o
o lower spectrum i permitted)

Core elements :
Leadershipcmmi’cmermoed‘ca&iono?necessar}jmxpower,
money, IT support for the cause.

Accwn’mbil&w Senior ph}jsmnsﬂhospu’cal administrators can
be appointed to manage the programme.

Drug expertise : clinical pharmagists su.ide resarding the
dosage, dose adjustment ete.

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

Tracking : Measurement of actions is reguired.,

erorkins : AMS team should have resc.dar communication
w‘rth&\e’creo&ins’ceam

educoctiomﬂlnscmalsobe&Nenb}jeduco&hS’chenursing
s’ca?-\‘ralongwirthdoc’cors.

Stewardship program intervention 00:14:37

. Persuasive :

e €ducation.

* Feedboack.

& Restrictive :

* Preauthorization.

* Automoadic stop orders.

o Selective SuswPl-ibi|‘r\:5 reporting - 29 o patient is
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k#ectediﬂweorganismissmepﬁb\e&olowandhish
doses of an antibiotic both, The lab report can selectively
mention the lower dose antibiotics only § the physician
may be forced to use the drugs from them.

Amilacls Catnslia Hitroferamisin
Aneidiiin Chlorsmpbonicol
Anexidiils Cliadampele w
clovelenis scld Procaing
(-~ banrylpsinillia
’ Denyeyeline Bpectisamydin
Demunthine
beasyipenicitiia ~ Omummizn 3alfvasstbezanoh
Sensyipmnieititn  Metmesidenely  *Wimwthopiin
it  Freely avaiable § don't require
arypreauﬂwoﬁzo&m
WA TCH GROUP
-:I' O it elted ol o OO CLataet TN Puave gt m Clpsefienscin
A '.l‘_ u . l a 'I I
Calstazime Mesepsuen
b xd Cofranidime Pporasiitie «
v i P Vancomycla

Coftasidion + sribactsa
Colistia

Unazadid

Plassaictn _

3.

& n »

1

culture proven
Structural ¢ interventions.
Round the clock lab support.
ROTs (for denque, malaria. ete)

Availability ot therapeutic drug dosage monitoring
(Vancomycin, voriconazole, posiconazole ete) -

Problems : poor patient outcome % antibiotic resistance.
Local guidelines.

Ward rounds.

Antibiograms (snapshot view of susceptibility profile § doto.
$rom clinical samples needs +o be combined).

Tracking drug allergies § adverse events.

Qcommnareasi}or‘mprovemnh

Overprescribing - e.q antibiotics $or url diarrhea.
oved5 use of brood spectrum antibiotics - eq for

stewardship
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9J8ds ARy

R}j . n"a/cnp, Pptaz sets cave Feadback

* Uunnecessary combination treatment - Piptaz/carbapenem
+ metronidazole.

° wrong choice ~ e daptomuycein for pneumonia. (inactivaked
on alveolar surfoce).

o uxw\sdose—e.smpmmgmm%m‘rg&is.

° Wrong route - g IV vanvomycin for C.difticie infection.

. wmnsdoshain’cerval—e.seeta—hctamsswenoo.

o um\sduro&ion-ww,postduschargeomlmhbioﬁcs
sivm%rsd%s?or\vcwrsehhosp&&

* ODeloyed administradion - eg we are not able o inject
antibiotics within | hour in a. septic shock patient.

Cose scenario |

During your weekly ward rounds as an AMS physician, you. find
&\o&aca&heteﬁzedpo&ien\smbehsh‘eatedwﬁhanﬁbio’dcs.
Onlgoneo%“chemhadsgmptomssusgeeﬁvewcdheker
Associated UT1 (Fever with no other localization.

Both the patients are being treated with Tab Nitrofurantoin
(Sﬂ)mr\seobasedon’thecw'mresensﬂiv\{grepoﬁ.

Comments : Asymtomatic patients need not be treated,

In presence of fever with UT, we suspect complicated UTV
F\scendhs tract infection where nitrofurantoin isn’t the
correct treatment choice as it doesn't reach the therapeutic
concentration,

Quinolone / Co—trimoxazole would be a. better choice.

Cose scenario & :

During your weekly wardromdsasanﬂrr\sphgsic’\an,gou
find that o case of probable IPA is on day b of voriconazole
(rablet, 200mq 80). He is on 03 by facemask (t-8lIit/min) and
has poor oral intake. On reviewing charts you find that no
bad:ngdosemsswen

Comments : CHeck i TOM is available.

WSes,ucanchecK&\empeuﬁclevels.
I sub therapeutic levels present - Suwitch o Iv { give loading
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dose (omg/kg a doses Followed by maintenonce dose ot
4mg/kg a daily &0).

Deswoble voriconozole ’chempeuﬁc dru.g level : I-b.

Cose scenario 3:

You are reviewing the charts of patient in the ICu who has
developed VAR, &iven the high incidence of Carbapenem
Resistant enterobacteria/CRE in the ICU, he was started

on Polymuxin & (With a. loading dose) when he was clinically
Suspec’cedkohavevr-\RTodABisda54o¥reo&men’mndon
reviewing 5wdiscover o. culture report that was updoted a4
hours ago which shows Kiebsiella

preumoniae sensitive to Meropenem/imipeneny/Pip-Taz2/Ce?
Sul

Comment : (Right approach) De-escalation

Case scenario 4 ¢
On'chesamed%gou%ndam’cherpaﬁer*wﬂhvmdueko
Pseudomonas aeruginosa. On this occasion also, patient was
empirically started on Polymuyxin &. However, ofter timely
review of culture reports, freatment was de-escaloted o
Pip-Taz. However, the patient has failed to show significant
clinical response despite S days of therapy,

Pseudomonas susceptibiity profile - Pip-Toz, Cef-sul,
Meropenem, Imipenem

Comments : Pseudomonas are inducible Amp C producers

(resistant 4o third generation cephalosporing). Susceptibility
con Set converted 1o resistance while on treatment.

Clinical scenario S

A t4yr old bo5 presented ‘o the emergency with rishk upper
limb cellulitis, secondarg %o trauma. He is also running with
high grade fever. He was empirically started on Ceftrioxone
and vancomycin in the emergency, 8lood was sent for culture
sensitivity before starting the antibiotics.

glood culture grew Saureus sensitive 1o vaneomycin,

Active space
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egeds eApoy

teicoplanin, linezolid, cefoxitin (MSSA.
Pr'mar5 team insists on conﬁ'w\s the initial treadment.

Comments : In cases 0f MSSA, Vancomuycein § Teicoplanin
therapy is inferior to lower generation cephalosporins.

case scenario b

T0yr old male presents to emmergency with complaints of
cwgh‘ishoﬁnesso?brea&halmgwﬂh?ever%rsdaﬁs.
Hewasrew\'\’daadmmed?oro.smw complaint around a
months back § required ICU care with IV drugs.
Hehasbeensw&edmce?‘triaxoneiaz&hmwm

Comments : H'\Sher end antibiotics should be started. review
is required.

Case scenario 7:

You are reviewing a. case ot hospital acquired meningitis

- (post evD). the drain Sid has grown pseudomonas
aeruginosa. sensitive to Meropenem § Imipenem.

Treating team has started meropenem Ig IV TDS but with no

s‘gni%can& improvement.
mnents=boseo¥meropm¥ormenh3i’ds=a3 v TOS.

Case scenario 8:

bSyr old Tadm presented with diabetic foot. A tissue culture
was sent § as per culture reports padient was started on
LevoSloxacin TSomg OD. during hospital stoy, he developed
HAP § sepsis with renal dysfunction.

Podient had o. cardilac arrest § died.

CmmemsW.thewdnr'csdajlgasdosemdﬂcahon%r
levoSioxacin wasn't done. it has cardiac toxicity (torsades
de pontes) § the patient might have had cardiac arrest.

OPD seenarios ¢
o Ofloxacin-ormidazole combination for viral gostro-




enteritis.

o  Amoxicillin/ Azithromycin for URL

e Nitrofurantoin along with urinary alikalizer for cystitis.
Fluoroguinolones/ co—trimoxazole should be used instead
with alkalizers.

Asmsms’d'\empact

measures for AMS
4 | J
indicodors W*\CLON Anl-in\\Licrobial fw.- |

indicodors consumption indicadors
Outcome measures/indicators for AMS programmes :
used in AMS activities to capture quantitative change in e
patient/ economic outcomes, antibiotic use. ete.

Proc%smeamres/hdicators?or%prosrmm=
\’mimstoca&urein?om\aﬁonabw’cthehegpmmm
contribute to achie\rns’dwe desired outcomes.

Process indicadors :

* Percentage of cases where therapy is appropriate.

¢ Frequency at which de-escalation occurs.

* Timely cessation of antibiotics given for surgical
pEpauUE

e Antibiotics not prescribed to treat asymptomatic bacteri,

* Appropriate cultures obtained before starting antibiotics.

e Adherence ‘o hospital-specific quidelines.

o Acceptance of RSP recommendations.

* Frequency of performance of antibiotic time-outs/
reviews.

* Timely administration of appropriote antibiotics.

Outcome indicators _ 00:40:29

Lengtho?-sta&
Cure of infection.

Risk adjusted mortality,

00 Antimicrobial
stewardship
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Hospital readmissions for select infections.

Hospital onset C.ditficile infections.

Rates of HAlS.

Adverse drug reactions(number/percentage/rate).

Antimicrobial consw'\pﬁon indicotors :

Days of therapy/DOTs - one DOT represents the
administration o a. single agent on a. given day regardless of
number of doses admininstered/ dosage strength.

Defined doily dose/ DD - Assumed avg maintainence dose/
day for a. medicine used for its main indication in adults as
establlished b5 WHO collaboratin Centre for dms sttadistics §
e.9 for meropenem - ATC/DOD on WHO site is 3q,
xhospi’calusedlaoooSo?-meropenem=4000DDD=aoo,ooo
posient daus.

4000\300000 X 1000 = 13,33000.

similar values for ditterent wards /hospitals can be
caleulated.Aliows $air comparison.

No patient level data. is needed,
Disadvantag&um’cbasedmprmibeddoses.

Not useful in pediatric § neonatal ward/hospital
Underestimated in renally impaired, overestimates in
indicodions that require higher doses.

Standardized antimicrobial administradion ratio/ SARR — It is
a ratio comparing observed/reported, antimicrobial use +o
the antimicrobial use predicted by a referent, or boseline,
populadion.

fotibiotic  |Day!  |Daya |Day3 [Day4 [Days [oor

6]

CeMrioxone | x (@ x @ x(
dosed) |doses) |dose)

Cefxime x{ x (@ x (@ 3
dose) |doses) |doses)

Total b

Lenstho?—’cherapg/wﬁsdnﬂs.
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0T ¢

it allows patient population comparison.

Can help in identifying antibiotics $or stewardship (Pre/Post
design).

Foviors those who use broad spectrum mono theropy over
’c\-\oseu*\ousenarra»spechumcombho&im’chempg.

DOT for patients that recieve a. dosing interval > 34 hrs
doesn’t reflect patient exposure (only reflects antibiotic
administration).

Overestimation with | time doses (e.q surgjcal prophglaxus).

Reported redundant
onoerobic coverage
d.urina I8 months.
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Mean blood CS per month § blood culture positivity rodes.

|| II L

Moo Bosd CS per menth Total Poskive

Sunmarym'ss&\eneedoﬂhe\wun
It is a. team efort.

Better patient care > personal ego.
Labour, cost § resource intensive activity,
Short term § long term results.
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ANTIMICROBIAL RESISTANCE

\nsomepatimceevenons{'arhna%erghtdmain{‘ner‘g\'ﬁ
concentrod-ion,{hew’tcomemishkbepoorbecm;seﬂ\ephar—
macokinetics ar\dpkmncodgmmns in the patient of the
dro&tchang%.

Definition 00:02:36

UWHO definition :
microorganisms that are not inhibited b5 ochievable
systemic concentration of the antimicrobial agent.
The micro organism maﬂbe sensitive to adrug ad:ah‘gher
concentration but that may not be achievable in the blood
leading to resistance to the antibiotic.

Classification of drug resistance :
Multiple drug resistant (MoR) :
Non-susceptible to 21 agent in >3 antimicrobial co&eaorm
extreme drug resistant (XOR) :
Non-susceptible 4o 21 ogent in all but <3 cotegories.
Pan drug resistant (PR :
Non-susceptible to all antimicrobial agents.
¥ so employ experimental therapy lie fast therapy (not

Source of resistance :
L. Nodural/intrinsic resistance : 8y virtue of its composition
Example
S&rom-negodive organism are not killed b3 Vancomuyein.
&ram—positive are resistant o Colistin.
8oth are due 4o structual maKeloeorganism.

Intrinsic resistance examples :
¢ Pseudomonas aeruginosa. *
Amoxicillin
Cefoxitin
Tgecachne
minochlhe

10
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a"l'apenem Leave Feedback
¢ RAcinetobacter baumannii :
Penicillin
Cephalosporins
Chloramphenicol
Fos?ougch
Aztreonam :

A popular combination of polymupdn sparing regimen
(Oe%azidme+wubactam+nzkreomn9isusedmmdags.
But this combination will not work for Acinetobacter because
ast-\z&reommdoeenotworkasainskacinetobacte.

ertapenem
Trimethoprim.
CePtron maybe sensitive o Acinetobacter.
Bacteroides (snacrobes) aminoglycosides, many f-lactans, quinoloncs
All grem positives aatreonam
1 aminoglycosides, cephalosporian, lincosamides
Lisrerie A .l. v L
All g segatives slycopeptides, lipopeptides
Escherichis coli macrolides
Klebstclia cip. ampicillis
Serrasis marcescens macrolides
Pesudomones aervginosa sulloommnides, ampicillin, 1* and 2% o jon cephalosporias, chlorampheaicol,
Semosrophomonas maliophilia  sminoglycosides, [-lactams, carhapenoms, quinolones
_Aciaciobocterspp.  smpicillin, glycopeptides
in enterococcal infection, combinadion of aminoglycoside +
cephalosporins is eftective.
a. Acqguired resistance ¢
Due o :
mMutodion o¥3m=
Like point mutation, deletions, insertions.
Requisition of ¥oregn resistance genes :

in the form bacteriophages/plasmids/ naked DNA,

For the organism it has o fitness cost or maintenance cost.
Certain organism that was resistant earlier turms sensitive
later becouse :
mderpressure'd-\eorsanismgaimacomponemmlﬂhg

i resistant > over time the organism loses that component
mahins'rtsensifNe.

example : Chioramphenicol, Colistin.

ns'mslemechanismisseuomr&sponsible%r%mmbw

e%ueds eApoy

11
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The outcome is based on a. multiple complex processes
and # may not be akuawys possible to interpret resistance
mecharnism by microbiology/culture report.

Mechanisms of AMR ¢

(a)
Wy

%

ey S T

L : ,’ \
: Q—‘ﬂﬂl-lllll-ll‘I;Il_lI! OO e

";,, ~—

7l
i

@ Antibiotic ¢ Degraded antibiotic € Antibiotic degrading enzyme
¥ EMux pump  +f+ Modified antiblotic b Antiblotic modifying enzyme
@ rorin & Modified porin @ Modified target

Alteration in structure of cell membrane (oinding site) :
Exomp|e=
Colistin (positively charged) attracted towards the negatively
charged pokysaccharide ->Change in composition of cell
membrane ~>will not bind,
\nhleisseriasor\orrhea’&misakeratimh&\eshuch;reo&!
penicillin binding protein .
mmwmmmdmsm%hsngmas
uel\asaﬂemﬁonm’d'\es{mcmreoh’sbhdinss&e.
Degradation of antibiotics : the most important.
akgp&so#enzng

Degmdhgenzgm=

Like &eta. lactamases.

Mﬁbioticdegmdhsenzﬂme =7come in contact with the
antibiotics ->

leave the antibiotic useless .

M%r\ger\zgnas

Like Aminogjucosides modifying eneymes (Re).

i
§
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H:mba acetgla&ion/ / - oava Foedbac

in cass of giycopeptids antiblotics :
Over production of the targets.

It increases the thickness of the cell wall or altered cell wall
conmv\s-ﬂalmo#duahemp&

i
3
:

oeota Lastamases (L)
Spits the amide bond of the 8-lactam ring
ofeL:
Penicilinase (e.q Tem-D
* Cephalosporinase (Tem-3a, SHv-D |
£56L (e, CTX-M, PeR~), Ves-, Tem/SHV derived /OxA)
AmpC.

Ambler classification of BL 00:18:58

LS 1im AT
mm hl.x‘nmam
e L ! offue g arnegte b
Eqdorinm Substies of broed-1DeCuN phe n Entessbacteriacese TEM dorived, SHV dotived,
$-hamue CTCM cerveat PER-), VEB-1, VER-2, GES-1,
[~ e GRS-2. WC-3 1 Preucomands Jeruginos)
AT S Sutetanes of ecended-Secyum pha PC.Y, KFC-L. KPC-3 in I midecrmonie’ NMCAMI,
CEITTO M) LD M tavdy
[} L ] Cabapenemanes SuTRIM Of ecnded-1pNCTum B NOM-1 in Erteroactenacess, VP VIM, GiML, SPM,
an™ cephumyord and CrbapeeT M riget 1 B aergeot AceMaducie 0.
C Serre of Fetarded- e I b Ampi-type enoyTe © AR R
cophamyo, Aiwtabaonw ¥p
[ Some Quaclinases
Foad-gecTun Oty 1 P perpinosy
Lﬂam“n
Gutended-gpectnm Suntrates of teoed-specirom, Sha OXA-Gmived In R senginoms
onyrEna-HXIITS brd monobacti
g Al of ersTEieAOR T R Oty 1) A Ptitun ter D
rphaTyons 3 CRRRET
mmcmummmmmmm o B etegonb A g
7K WO, Mo N pot (A, cxaci, 1T,
mmrﬂmmmmmmwmmmm #raniag [ M o
L8 VIR Vieirin o VM Weiona misgronn e Ineds o i

13



Based on structure/aminoacids constituents of enzymes.
EDTR § Aztreonam : eftective against Metallo 6L but better

%o preter combination {hemp&
extended AmpC
spectrum (eseL)
Inhibition by &1 (older) S R
Cefoxitin/Cefotetan S R
CeMriaxone (3rdgen € [R R
Cefepime s/e S
Cefoxitin rather than clinical use, it is more significant in
indicoding eSeL..

Older &L : Clavulanic Acid , Sulbactam, Tazobactam.
Newer BL| : Avibactam, Relebactam,
These work against AmpC.
Combination of Ceftazidime + Avibactam + Aztreonam
efective against many organisms :
Avibactam : ESBL, AmpC, KPC, OXR48 type of carbopenam.

Rztreonam : covers NDM.

Inducible AmpC Organisms
(Chromosomal)

S Sematia

P Pseudomonas
Proteus

Providencla
A Acinetobacter
Citrobacter freundii
E Enterobacter spp
inducible AmpC

Chromosomally mediated resistance (not plasma. acquired).
isoloted organisms ma5be ini’c‘\al\g sensitive but on stomking
this > podient Fails to respond.

Due to presence of beta. lactam antibiotics - induction of
AmpC production ~> organisms will become resistant.
Hence only option will become carbapenem.

extended spectrum AmpC :

New enzame class.

Qesisinnce’tomrbapenem

14
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more ditSicult +o treat. [ LooveFocdback

Onceﬂwiseadendedspec{mmm\pcbecommreinpoﬂan’c
clinical\gleads{'ocarbapenem

eush—Jacoba/Funchmal classu&\cahon ot eu

57 mmmnmln

e

1 14
-] A 2 o3 o |, Smelptococon aves B
» rosd pecrum A 16 SHY-1 (B), TO-1 (P
M Cxntad pocmen A " Oudaisls aywoc K) (€). TE2 (A SN2 ()
e Irdviutoropmstany A 1 T30 G2} M)
X Cateniciines L A ] AER-) (Q) PSE-) L CANDD )
M Clonaoinase Yo DaA 0 Sirepicayres cacacy (CL OXA-1
» oyt Yos A ] oz wipad €3, AC-1 )
r Cardapantinase s A ] -1 {C), NWIC-A (CL, KIC (7). Sme-1 (C)
3 Catipenenme No [ ] ] Smsosuphomones mafphlis L1 () NDM-1 (A BN OB
4 Penxiinae No 7 Buriktholdents capacia (), SAR-2 (M
R Soth; C cvomasomat £ plasenidl.
mmmmmnmammammmumum WIT MOk SR
xua-m 1995, 39.0211-123).
Asromonst, CARR cathorac@in, FFC, molsted Srom ey, B imspenem ipdolyring. AR ML, KA K i
umm:mwwmmurAmwwmm PIUORONESSONCIC eR2yme: SAR
Wulheen AMca-retsted srdyme. SHY. sullparyl vanabie;, THW imonera

Carbapenemases 00:32:33

Carbapenemases :

Class A - Hiebsiella. pneumoniae carbopenemase (KPC) ¢
inhibited by newer éLis (avibactam/relebactam /
vaborbactam

Class O - OXA :
OXA-48 is nhibited b}j ovibactoam
Does not act c\gounst non OXA-48,
Non OXR-48 Carbapenemase (OXA-a3, OXA-SD more
important in Acinetobaster.

Class 8 OR metallo-beta-lactamase :
New Delhi metalio-beta. lac%;nase o -1 in
enterobacteriaceae. C
Others : IMP, vim, Sim, §im, SPm,
Inhibited b}j eOTR, Aztreonam.

methods for detecting carbapenemases
Disc potentiation test, Double disc synergy test,
modified Hodge's test, Carba. NP, eCim, mCim.

eoeds eAROY

Carbo.R :
Like gene expert, Clostridium ditticile toxin detection
cartridge, nucleic acid amplification tests.

15



00 Antimicrobial
Resistance

hdico&e’tgpeoﬂfbetalac{nm

Eaz

cl'nical\3 isolated organism is a. carbapenem resistant with

resstonce due 4o :

* KPC -> Cettazidime + Avibactam.

® KPC + NDM -> Ceftazidime + Avibactam + Azireonam.
&ecouse NDM neutralised b5 Aztreonam.

* KPC + Oxa 48 -> Ceftazidime + Avibactam.

e Oxo d3:

Ceftozidime + fvibactam + Aztreonam not efSective.

Poluymuxin best therapy will be helpful

examples of other mechanisms :

Opr Porin loss
imipenem resistance in enterobocter aerogenes, Hiebsiella
preumoniae and Pseudomonas aeruginosa.

eflux pumps
mea@b—Oprmasahsl-meropenethseudoms.
Rerfd multidrug efSiux pump in €. coli for penicillin,

Atered PePa (Pen A 3ene) :
Penicilin and oephalosPOm resistance in r\Lsonorrhoeae.

Q. What determines the resistance +o any beta-loctom
antibiotic in addition to presence of the enzymes?

L. Rote of production of enzyme

3. Rate of hgdrol}jsis

3. Rate of dittusion into periplasm

4, M!Q‘n'rtg for the antibiotic

S. Al

Interpret the resistance mechanism in an isolate (6ng) based

on the sensitivity profiles : g
Artlbiotic | Sensitivity | | sensitivity & Sensitivity 3 §
CeMriaxone |R R S
CeMozidime | S R S
Ciprofloxacin | R R S
Amikagin R S S

16



