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ANTIMICROBIAL STEWARDSHIP

Definitions 00:01:25

AMS/Antimicrobiol 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 theropy g route ot
administration.

AMS programme : Orgmsaﬁmw%stewwide heolth care
strodeqy to promote appropriate use of antimicrobials through
the implementodion of evidence based interventions.

ultimate 9ooals :

* Promote optimal antibictic usage.

* Improve clinical outcomes.

¢ Decreased ontimicrobial resistance.
* Improve resource utilization.

Consequences of irrational antibiotic usage

* Antibiotic resistance.

e Adverse events related to antibictic usage (side eflects).

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

¢ Increased cost of care.

¢ Improper utilizotion of resources.

s - appropriate microbial selection. Not a]wags meons de-
escalotion/restriction.

SDs ot AMS ¢

D'ngnosis.

Orug

Dose

Duration (shortest), -

Active space



Medicine 00

De-escalation (review culture reports § change antibiotics to
a lower spectrum it permiﬂed)

LLADERSHE

COMMITME LT
. ACCOUNTABWITY

DRUG
EXPERTISE

Core elements :
' Leadership:commitment : Dedicaion of NECessary manpower,
o money, IT support for the couse. -
' Aecountability : Senior physicions § hospitol odministrators can
be appointed to manage the programre.
Drug expertise : clinical pharmacists Bu.\de resard'mg the
dosoge, dose adjustment etc.
Action : Prospective audits, intervention tracking ete used in
the programme.
Tracking : Measurement of actions is required.
Reporting : AMS team should have regular communicodion
with the ’crea&ins team.
E.ohco&iomnmscmalsobedﬂvenbgeduca&hg{hemrsms
staf§ along with doctors.

Stewardship program intervention . 00:14:37

. Persuasive :
s educotion,
Feedbock.

ooeds eAnoy
®

3. Restrictive :

* Preauthorization.

* Automadic stop orders.

* Selective wscepﬁb'\li’cg reporting - .0, o podient is -



infected § the organism is susceptible o low and high
doses of an antibictic both, The lab report can selectively
mention the lower dose antibiotics only § the physician
may be forced to use the drugs from them.
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Coftandims + sribactam

culture proven
3. Structural: interventions.
* Round the clock lab support.
e ROTs (for dengue, malaria ete)
* Avaiability of therapeutic drug dosage monitoring
(vancomycin, voriconazole, posiconazole etc.) -
Problems : poor patient outcome § antibiotic resistance.
4. Local guidelines.
ward rounds.
b Antibiograms (snapshot view of susceptibility profile § data.
$rom clinical samples needs +o be combined).
7. Tracking drug allergies § adverse events.

n

9 common areas for improvement :
e Overprescribing - eg antibiotics for URY diarrhea.
. Oveﬂauseo?broadsPectrwnanﬁbioﬁcs—e.sw
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community acquired pneumonia/CAP, Piptaz gets started.

*  Unnecessary combination treatment - Piptaz/corbapenem
+ metronidazole.

®  wrong choice - e.g daptomuyein for pneumonio. (nogtivated
on alveolar surface).

. wrmgdose—e.gmeropenemlsmm%menhg&is.

* wrong route - eg IV vanvomycin for C.difficie infection.

* Wrong dosing interval - e Beta-lactams given OD.

e Wrong duration - for CAP , post discharge oral antibiotics
given for 3 days for IV course in hospital.

* Delayed administration - eq we are not able to inject
antibiotics within | hour in a septic shock patient.

Cose scenario | : S e
wirggwuwgwdmmasmmﬁgs&cmﬁww
thot 4 cotheterized potients are being treated with antibiotics.
Orﬂgoneloemhadsamptomsa%eetweo?wheter
fssociated UTI (Fever with no other localization).

8oth the patients are being treated with Tab Nitrofurantoin
(5R) 100mg B based on the culture sensitivity report.

M=Wpahe!ﬂsneednotbekreo&ed.

In presence of $ever with UT), we suspect complicated uTV
Ascending tract infection where nitrofurartoin isn't the
correct freatment choice as it doesn't reach the therapeutic
concentrodion.

Quinclone / Co-trimoxazole would be a. better choice.

Case scenario 3.

During your weekly ward rounds os on AMS phﬂsscm\, You

find that a. case of probable IPA is on day b of voriconazole
(talslet, 300mg BD). He i on 0a by facemask (e-Biit/min) and
has poor oral h’mKe.Onre\fsewhSchar’(s!ﬂw“nd’c\'\o&m
lbading dose was given.

Comments : CHeck i TDM is available.
I¥ yes, u. can check therapeutic levels.
¥ sub therapeutic levels present - Switch to v § give loading



dose (lomg/Ks a doses followed by maintenance dose of

4m3/|<.3 a daily o).
Deswable voriconazole {herapeuﬁc drus level : I-t.

Cose scenario 3

You are reviewing the charts of patient in the 1CU who has
developed VAP, §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
suspected to have VAR Today is doy 4 of reatment and on
reviewing you discover o. culture report that was updoted a4
hours 090 which shows Kebsiella.

pneumoniae sensitive to Meropenem/imipenem/Pip-Taz2/Ce?
Sul

Comment : (Right approach) De-escalation

Case scenoric 4 ¢

On the same day, you find another patient with VAP due to
Pseudomonas aeruginosa. On this occasion also, potient was
empirically started on Polynuxin ©. However, after timely
review of culture reports, freatment was de-escaloted to
Pip-Taz. However, the patient has failed to show significant
clinical response despite S days of therapy.

Pseudomonas susceptibility profile - Pip-Taz, Cet-Sul,
meropenem, imipenem

Comments : Pseudomonas are inducibienmp(‘,prodmers
(resistant to third generation cephalosporing). Susceptibility
ean Se’c converted-to resistance while on treadment. -

Clinical scenario S

A 1yr old boy presented to the emergency with right upper
limb cellulitis, secondarg 10 trauma. He is also running with
high grade fever. He was empirically started on Ceftrioxone
and vancomycin in the emergency, Blood was sent for culture
sensitivity before starting the antibiotics.

Blood culture grew Saureus sensitive to vancomycin,

Active space
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teicoplanin, linezolid, cefoxitin (MSSA).
Pr'mar5 teom insists on cmtiming the inttial treatment.

Comments : In cases of MSSA, vancomucin § Teicoplanin
theropy is nferior to lower generation cephalosporins.

cose scenario b -
Wo\dmlepresemstoenmersencgw&hcw\p\&mso?
cough § shortness of breath along with fever for 3 days.
He was recently admitted for a. similar comploint around a
months bagk § required ICU care with IV drugs.

He has been started on Cefitriaxone § azithromycin.

Comments : H'gher_end antibiotics_should be started. review
is required.

Cose scenario 7:

you. are reviewing a case of hospital acquired meningtis

- (post evi). the drain Suid has grown pseudomonas
aemsinosasens&ive{on'\eropmnihnpmem
TreaﬁnstemnhasstaﬁedmempenemlszDSbwcm&hm
significant improvement.

Canner*s=Doseo¥meropenem¥ormen'n3Ris=asNTDS.

Case scenario 8:

Syr old TaDm presertted with diabetic foot. A fissue culture
was sent § as per culture reports patient was started on
LevoSloxacin T50ma OD. during hospital stay, he developed
HAP § sepsis with renal dysfunction.

Potient had o cordiioe arrest § died.

cowmentsme\rewd'\arksdailgasdosemd‘&cahon%r
levoSioxacin wasn't done. it has cardiag toxicity (torsades
de pontes) § the patient might have had cardiac arrest.

OPD scenorios
¢ OSoxacin~omidazole combination For viral sash’o»-



enteritis.

e Amoxicillin/ Azithromycin for URL

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

nssessnnsthempo.c'c

- measures?lormns
sy Foarca
indicators Antimicrobial indicaors

indicators  sonsumption indicators
Outcome measures/indicators for AMS programmes :
Used in AMS activities to capture quantitative change in e.g
~ potient/ economic outcomes, antibiotic use. ete.

Process measures/indicators for AMS programmes :
it aimns o codure informadion abw’ckhekegprocesses&\a&
contribute to achie\fng the desired outcomes.

Process indicators :

* Percentage of cases where therapy is appropriate.

¢ Frequency at which de-escalation occurs.

¢ Timely cessation of antibiotics given for surgjicol
prophyjoocs.

* Antibiotics not prescribed to treat asgrrpfonn&ic bocteria

e Appropriote cultures obtained before starting antibiotics.

¢ PAdherence %o hospital-specific guidelines.

¢ feceptance of ASP recommendations.

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

* Timely administration of appropriate antibiotics.

Outcome indicators 00:40:29

bength of s{a%
Cure of infection.
Risk adjusted mortality,

Active space
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Hospital readmissions For select infections.

Hospital onset C.ditSicile infections.

Rotes of HAlS,

Adverse drug reactions(rumber/percentage/rote).

Bntimicrobial consm\pt‘\on indicators :

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

Defined daily dose/ DOO - Assumed avg maintainence dose/
day for o. medicine used for its main indication in adults as
establlished bﬂ UHO collaboradin Centre for da‘us sttodistics §
methoddogy

e.q for meropenem - ATC/ODD on WHO site is 3g,
x hospital used 13000 g of meropenem = 4000 DOD = 300,000
potient daus

4000\300000 X 1000 = 13,3300,

similar values $or difterent wards /hospitals can be

No patient level data. is needed,
DisadVantaaamb’cbasedonprescﬁbeddos&s.

Niot useful in pediadric § neonatol ward/hospital
underestimated in renally mpaired, overestimates in
indications thot require higher doses.

Standardized antimicrobial administration rotio/ SARR - 1t is
a ratio comparing observed/reported, antimicrobiol use to
the antimicrobial use predicted by a. referent, or baseline, _.

population.

Antibiotic | Day i Doayad |Day3 |Day4 |DaySs |OOT
Cettricone | x (@ x @ x {0 3
doses) [dosed) |dose)
celuime x @ x @ x @ 3
dose) |dose®) |doses)
Totol b

Length of therdpy/LOT : S days.



DOT

i allows paﬁenk population comnparison.
Can help in identifying antibiotics for stewardship (Pre/Post
design).

Favors those who use broad spectrum mono therapy over
those who use narrow spectrum combinadion therapy, -

DOT $or patients that recieve a. dosing interval > a4 hrs
doesn’t reflect patient exposure (onlg reflects antibiotic
administrotion).

Overestimation with | ime doses (e.q surgical proph}jlw(uS).

Reported redundant
anaerobic coveroge
durins I8 months.

S0 Shapil i 7 901} BSenl? 0Bl Sl G018 DM 1)
Wipris SV @A IS BILT Biegil sip-M OIS oNorL8 WO

Mean blood CS per month § blood culture positivity rates.

lll.l

Mean Blood CS per month Totsl Positive
[} oH 22018

axsssIEBEEE

&marw%istheneedo?ﬂ»ehom
it is a team effort.
6e{-terpatien'ccare>persomlego.
Lobour, cost § resource intensive activity.
s&-\or'c’cerm‘ilongkennresul’cs.
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ANTIMICROBIAL RESISTANCE

lnsompaﬁenceevenons’carﬁng’merghtdmﬂmtherght
concentradion, the outcome mish’cbe poor because the phor-
macokineties and pharmacodynamics in the padient of the
droft changes.

Definition 00:02:36

UIHO defnition
Microorganisms that are not inhibited b5 ochievable
systemic concentration of the antimicrobial agent.
The micro organism mogjbe sensitive 1o o drus ot ahisher_
concentration but that mawy not be ochievoble in the blood
'Seading to resistance {0 the antibiotic,

Classificadion of drug resistance :
Multiple drug resistant (MOR) :

Non—-susceptible to 21 agenk in >3 antimicrobial co&egones.
extreme drug resistant (XOR) :

Non-susceptible to 21 aaerrt in oll but $a categories.
Pan drug resistant (PORD :

Non-susceptible to all antimicrobial aaenks.
I¥ s0 employ experimental therapy lie fast therapy (ot
currently used).

Source of resistance :
L. Natural/intrinsic resistance : 8y virtue of its composition
&xample :
Gtmm-‘nesativa organism are not Killed b5 vaneomycin,
&rom—positive are resistant o Colistin.
Both are due to structuol mheo¥theor3mism

Intrinsic resistance examples *
¢ Pseudomonas aeruginosa. !
Amoxicillin
Cefoxitin
T‘gecgc\ine
m'\noeadine

Active space
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2 Infectious 00

| ™ Disease

. grtopenem

' ¢ Acinetoboacter baumonnii ¢
= ‘ Penicillin

' Cephalosporins

O Chioramphenicol
- Fos#omach
Aztreonam :

A popular combination of polymuin sparing regimen
P ; (cettazidime + Avibactam + Azireonam is used nowadays.
: But this combination will not work Sor Acinetobacter becouse
as Rztreonam does not work against acinetobacte .

Er’capenem
Trime&\oprm
Ceftran m‘ogbe sensitive 1o Acinetobogcter.
—_— _Onganism Intrinsic resistasoe — ——

Bacteroides (anscrobes) aminoglycosides, many f-factams, quinolonss

All gram positives atreousm

Listeria monacytogenes scphalosporins

All gram scgatives gyvopeptides, lipopeptides

Klebstella spp. ampicillin

Serratia marcescens macrolides

Preudomanas aeruginosa sulfosamides, smpiciflin, 1 sod 2% g

Sienotroph biophilia inoghycasides, PHlactams, carb

PP amprcithn. plycopepirde

In enterocoecal infection, combination of aminoglycoside +
cephalosporins is efHective.
a. Aequired resistance

Due o :

mutation of genes :
Like point mutadion, deletions, insertions.
Aequisition of foreign resistance genes *

in 4he Sorm bacterwplfnges/plasmm/ naked ONA.

For the organism it has a. ftness cost or maintenance cost.
Oer*tainorganismﬂw&was resistont earlier turns sensitive
loker because :

Under pressure the organism gains a. component making

it resistant -> over time the organism loses that component
making it sensitive.

example : Chioramphenicol, Colistin

A sinsle mechanism is seldom responsible for Antimicrobial-

oords eAnoy



Resistance (AMR) n o, bacteria.

The outcome is based on o multiple complex processes
andi’cmogm’tbealmasmss'\b\eko interpret resistance
mechanism by microbiobsg/udkure report,

mechanisms of AMR ¢

Gram negative bacteria Gram positive bacteria

# Antiblotic € Degraded antibiotic @€ Antiblotic degrading enzyme
Y Efux pump - Modified antibiotic ¢ Antibiotic modifying enzyme
@ Porin i Modified porin W Modified target

Atteration in structure of cell membrane (binding site) :
example
Colistin (pos&weU charsed) ottracted towards the negodively
charged poBsacdnride =?Change in composition of cell
membrane ->will not bind,
In Neisseria. gonorrhea. there is alteration in the structure of
penicillin b‘\nd'ng protein .
mmnmggcosid&s&xerecocndbedmsmodﬁghgenzamesas
well as alteration in the structure of its binding site.
Desradationb‘}antibioﬁcs=ﬂmemsthwporm. -
a types of enzymes :
Degradns enzymes :

Like Beta lactomases.

Antibiotic degradng enzyme ->come in contact with the
antibiotics ~->

leave the antibiotic useless .
modi%dhs enzymes :

Like Aminoglycosides modifying enzymes (Ree). )

Active space
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K works by acetylotion /o.dengla&ion / phosphorylation.
n case o?g&gcopepﬁde ontibiotics :

overprocuchono?"che'mrse&s.
tt increases the thickness of the cell wall or altered cell wall

componewts -> Sailure of drug ’chempg.

km
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3 "3 . - . -

Mdewrd " " . icionticey
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o
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major mechanisms of resistance to eetnwstam antibictics :
* enzymatic degradation T

o &fflux pumps

¢ Decreased permeability

e Attered binding site

deta Loctamases BL):
Spiits the amide bond of the 8-lactam ring
Types ofeL:
o fenicilinase (e.g, Tem-)
' Cephalosporinase (Tem-a, SHv-D
o esaL (eg, CTX-M, PER-, VEB-|, TEM/SHV derived /OxA)
. nnpc
¢ Carbapenemases (e.q KPC, MeLs, OXA)

* *
Ambler classification of BL 00:18:58
A ACTIVESITE  ECYMETYME  SUBSTRATES T T =
A Serre Pencliinases -
B PCH in Staphyocouys mnsess
Gterypenclins, uredoperiaing, TEM-1, SKV-1 in Escherionia cod.
AITEALPECIrizn (PIKOTPOTNS prtumonias, olhet gram-negatie baterid
Bxenacd spectnm Susstrates of brood specurum phes In Emerobacieriacese, TEM doshrd, SHV.
$ lactamasty aymunoP-actams {cefotinme, CT:M-Gerved; PER1, VEB.1, VEB-2, GES.,
i and GE5-2, RC-2 i Porugomonas denuginoss
C of extended: KPC-§, KPC-2, KPC-3 in K, peumoniae NMCANK,
‘Cephamycing ang LIRS SME fareily
B Retzio-f-tactes (¢ of extended-spectrum pius HOM-1 in Entercbacienacear, IMP VIM, GIN, SPM,
an'y caphamycing and cartipenens M eI 19 R Jerupinsa, AGnetobacier Spp.
3 Sernw Cephalosporoases Substrates of exterded-spectrum phus Ampl-type enzymes i Enterobacieriaceds,
cepharmens Avinetobactst spp
[} Serne Oxaclingses:
Broad-spectrum Aminopenciins, ureidopeniciiny, OXALamdy i £ denupesy
Soxaciien, methiatin, gracitin, 3
Some nangAectium cephatosponTs
Extenced-spectium Suostrates of broad-spectrum plus OXA-desived m P, atrugnoss
200 mOnOBCtITs
Catbuaproscnane Susitrates of mwuw s OXA-etived 0y Acsélobac ber 33
cophamycing ant CbaenKs:
AmpC, Armpnailin C, CTXCM, cofotaamedd, GES, Guyana exiended-spectnem f-lxtamase, GIM. German smiper . 19C ntepron-bomn RO i penem
hydsnyning. AME snpenem, KAC, K precmanae catbapenemase, NOM, New Detw melatofi-tartamae, MK. Mmmnmmuww QXA omackn; AC),
penk&n 1; PER, sriende resstance, SHY suthyiiry! vatiable, SIA Saoud smpenernais, SAME, Serfalia marcescans extended-spectrm pHactarass, SAM, Sao

vmmmmm 1PN, lemorsr, VI, Vistnam: ectended-spectrum flictamass, V4 Verona mbsomn-sacoded melalo-Plutanae

13



Based on structure/amincacids constituents of enzymes.
EDTR § Aztreonam : effective against Metallo BL but better
%o prefer combination ’(hempg.

extended AmpC
spectrum (ESeL)

inhibition by &L (older) S R

CeSoxitin/CeSotetan 5 R

CeMtriaxone (3rdgen €9 |R 2

Cefepime s/R S
Cefoxitin rather than clinical use, it is more significant in
ndicoting ES6L.

Older 8L} : Clawlanic Acid , Sulbactam, Tazobactom.
Newer 8L : Avibactam, Relebactom.
Combination of CeMazidime + Aviboctam + fzireonam
e?%ectiveo.sahskmnﬂorgonisrny
Mbactam“éseL,Pmpc,!‘PC,GxMB{yecﬂlmrboperwn

fzdreonom : covers NDm,

inducible AmpC Organisms

(Chromosomal)

S Serratia

P Pseudomonas
Proteus

Providencia
A Acinetobacter
Citrobacter freundii
E Enterobacter spp
inducible AmpC :

Chromosomally mediated resistance (not plasma. acquired).
isoloted organisms mgbe iniﬁal\g sensittive but on stou"hng
this -> patient Fails to respond.

Due to presence of beta. lactam antibiotics -7 induction of
AmpC production ~> orgonisms will become resistant.
Hence onl5 option will become carbapenem.

extended spectrum AmpC. ©
Mewenzgmeclass.

Resistance 1o carbapenems. -

mnemonic : ‘space’

Active space
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more ditSicult 4o treat.
Once this exdended spectrum AmpC becomes more ‘mpor'can’c
clinical\}j leads to carbapenem

eush-mbymneﬁoml classification of eL:

HAMNTIONSY  MOLEORAR  NO.OF

1 Cephaiospornise No [4 5! Ensarobacter cloocae P99 K, MRS 3
2} Peniiciinase Yes A 0 803 coreus &, Sofylocoocus usevs (6)
» Broad spectrem Yes. A 1€ SHv-1 ), TEM-1L (P}
He Faaansindapacttsm Yo A n iroeka caytors K (05 TEMLY (P, SHWL? (P
e Irhhtorenstant Dengsohed A I TM-30 (A7) (P
x Carvemciirase e A 15 AER-1 {C), PSE-1 (). CARB-2 @)
.| Lknaciinse Yo DA n Swptomyces cacam (L1, OXA- (7
2 Ceshalosporinise ves A " Proteus wigarts (3, FEC-1 8t
ar Cadspencmase Yes A 3 NG 1 (T, NBSC-A (), (P %, Sme | {C)
3 Carbapenemase N [] 1% Sttnotrophomanas mancpila L1 (L HDM-1 (F), #AP-3 ()
4 Per iclinate Ne 7 Burkhoidens pepaca X\ SAR-Z (P
“R. Bow. € cwenosomat, # plasmed.
"New 0rouds. dermves o Bush K, Jacoby GA, Medeiros AL A luncoonal ion scheme tor B nd ior wizh mokeruar structure. Antinkros
Agunts Chermiiher, 1995, 39.%211-123).
AFR, Amomonas, CARR, camtwoecin, FEC, aolated trom feres, B3 imipendo hydzniysing, MR avpiomr, tare TP, XPC, K han
MR, M Hospssat, NOM, i metatiof-k NMCA ot A, OXA oxacir; PSE, enzyme. SAR
enzyre, SHY. sulthyant vanabie, TEAL lemfieed
Carbapenemases— - 00:32:33

Carbapenennses 3
Class A - Kiebsiella. preumoniae carbapenemase (KPC) :
inhibited by newer eLis (avibactam/relebactam /

voborbactam)

Class D - OXA:
OXA-48 is inhibited bﬂ oviboctom
Does not act asains’c non OXA-48,
Non OXR-48 Carbapenemase (OXA-a3, OXA-SD more
important in Acinetobacter.

Class & OR metalio-beta-lactomase :
New Delhi W\o—beta W (NOIYY -1 in
enterocbacterioceae.
Others : IMP, vim, SIm, &im, SPm,
inhibited by e0TR, Aztreonam.

methods for detecting carbopenemases :
Disc potentiotion test, Double dise synergy test,
modified Hodge's test; Carba. NP, eCim, mCim.

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

15



indicote {Bpe ot beta loctam.,

Eﬂ :

clinical\g isoloted organism is o carbapenem resistant with

resistonce due to ¢

s HPC > CeMazidime + Avibactam.

s  KPC + NDM -> CeMtozidime + Avibactam + Aztreonam,
Becouse NDM neutralised bg Aztreonom.

¢ KPC + Oxa 48 -7 CeMtozidime + Avibactom.

s Oxp. 83

CceMozidime + Avibactam + Aztreonam not efSective.

Polyrmipdn best therapy will be helpful.

&tmnp\eso&’—o’chermechon‘xsms=
OprDPorinloss=

Imipenem resistance in nterobacter aerogenes, Kiebsiella S

pneumonioe and Pseudomonas aeruginosa.
may retain meropenem sens’rW&H.

£tlux pumnps :
rt\eﬂ\e;—o‘xmagahstmeropenemhpseudomms.

A«P&wﬂﬁdrugeﬁhxpw\ph&coh%penicﬂ\m

Aitered PePa (Pen A gene) :
Penicillin and cephalosporin resistance in Ngonorrhoeae.

Q. Whot determines the resistance o ony beto-loctam
antibiotic n addition to presence of the enz5mes?

.. Rote of production of emzyme

3. Rate of hydrolysis

3. Rofe of diffusion into periplasm

4, M’-‘Zh&g for the antibiotic

S. Al -

Interpret the resistance mechanism in an isclate (ene) bosed

on the sensitivity profles : g
fotibiotic | Sensitivity | | Sensitivity & Sensitivity 3 £
CeMrioxone |R 2 ) S - )
CeMozidime | S R S
Ciprofloxacin | R R s
Amikocin R s S
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