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Antimicrobial Stewardship Goals
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Eliminate redundant

therapy

Facilitate targeted therapy
e Peripheral goal

Reduce healthcare costs

Clin Infect Dis 2007;44:159-77.



CHA Program Components

e Collaborative: ID, Pharmacy, Laboratory

e Formulary management
Evidence
Internal susceptibility data
Structured decision-making tools
Antibiotic order form (required)
Restriction policies
e Process and outcomes monitoring
Internal and external economic benchmarking

Drug usage evaluations
Antimicrobial resistance tracking




Multi-Attribute Utility Theory (MAUT)

e Specify variables:
Antimicrobials of interest
Microorganisms of interest
Relevant adverse drug reactions
Cost

e Create utility scores for variables (consensus)
e Collect data

e Calculate outcomes

e Validate and choose




A D

Attribute Utility Score

Assigned Ampicillin /

Weight Ceftriaxone +  Ceftriaxone +  Sulbactam +

Attribute / Factor (%) Levofloxacin Moxifloxacin Azithromycin Doxycycline Doxycycline
Efficacy 61 58.5 58.3 58.6 59.1 56.7
S. pneumoniae 30 29.1 29.1 28.8 28.8 27.0
H. influenzae (B'ase -) 7 7.0 7.0 7.0 7.0 7.0
M. pneumoniae 4 4.0 4.0 4.0 4.0 4.0
C. pneumoniae 4 4.0 4.0 4.0 4.0 4.0
S. aureus (MSSA) 4 3.7 3.7 4.0 4.0 4.0
H. influenzae (B'ase +) 3 3.0 3.0 3.0 3.0 3.0
M. catarrhalis 3 3.0 3.0 3.0 3.0 3.0
Legionella 2 2.0 2.0 2.0 2.0 2.0
K. pneumoniae 2 1.8 1.6 1.8 1.8 1.6
S. aureus (MRSA) 1 0.0 0.0 0.0 0.5 0.5
E. coli 1 0.9 0.8 1.0 1.0 0.6




Example: MAUT for CAP (Contd)

Attribute / Factor

Assigned
Weight
(%)

Levofloxacin

Attribute Utility Score

Moxifloxacin

Ceftriaxone +
Azithromycin

Ceftriaxone
+

Doxycycline

Ampicillin /
Sulbactam +
Doxycycline

Pharmacokinetics
Dosing interval / # doses
Drug interactions

Renal dosing adjustment

11
6

8.0
6.0
2.0
0.0

9.0
6.0
2.0
1.0

8.8
4.8
3.0
1.0

7.6
3.6
3.0
1.0

3.0
0.0
3.0
0.0

Adverse Drug Reactions
Cardiovascular
C. difficile diarrhea
Central nervous system
Glucose dysregulation
Antibiotic associated diarrhea
Hypersensitivity
Phlebitis

9.0
3.0
15
1.0
15
0.5
0.8
0.8

8.8
3.0
15
1.0
15
0.5
0.8
0.5

11.0
4.0
2.3
15
2.0
0.5
0.8
0.0

10.8
3.0
2.3
15
2.0
0.5
0.8
0.8

11.0
4.0
15
2.0
2.0
0.5
0.5
0.5

Miscellaneous

Daily cost of drug therapy

10.5
10.5

14.0
14.0

7.0
7.0

7.0
7.0

(NLOTAL UTILITY SCORES

86.0

90.0




Clinical Pharmacist Role at CHA

e Pharmacist-managed antimicrobial protocols
(Intravenous vancomycin)

e Antimicrobial dose optimization and
streamlining (empiric = definitive therapy)

e Detection and reduction In medication errors
related to antimicrobial use

e Administration of antimicrobial restrictions
e Feedback to physicians




Elements of CHA Vancomycin Protocol

e Approved by Medical Executive Committee
e Vancomycin “per pharmacy protocol”

e Clinical pharmacist will:
Confirm appropriateness of use
Initiate vancomycin dose/frequency/infusion rate
Order serum concentration and BUN/Scr, if necessary
Adjust dose &/or frequency
Hold vancomycin dose, if necessary
Document all activities in patient-care record
Regular communication with the health-care team




Antimicrobial Streamlining

e Considerations for 1V to oral switch:

Clinical improvement in signs/symptoms of infection
(WBC normalizing, afebrile, stable vital signs)

Functional Gl tract (no vomiting, ileus, severe
diarrhea)

e Exceptions to Oral Transition Therapy
(or at least think twice before doing it...)

Deep-seated infections — acute osteomyelitis,
septic arthritis, endocarditis, meningitis

Septic patients with hemodynamic instability
Necrotizing soft tissue infections
Severe infections in immunocompromised patients




Elements of the Antibiotic Order Form

e Mandatory
e Page 1 — Standard Empiric Therapy

e Page 2 — Customized Therapy
Definitive therapy (culture-driven)

Oral therapy
Empiric therapy for a condition not listed on Page 1
Any therapy (empiric or definitive) requiring renal dose
adjustment
Patients with allergies to suggested standard empiric therapy
Antibiotics / infections requiring Infectious Disease approval
o Treatment of any healthcare-associated pneumonia
o Use of non-formulary antibiotics

» Use of restricted antimicrobials: tigecycline, linezolid, oral
vancomycin, intravenous fluconazole




Decision Support

Clinical pearls

Aminoglycoside dosing
nomogram

ransition therapy
enal dosing adjustment
reatinine clearance

ancomycin dosing
nomogram

Oral drug absorption info
Risks for MRSA

Page 3 of 3 — Antibiotic Decision Support

1. Chinlcal Pearls

For patiznits with aliergies to recommended antibloscs, ancior
hose patients with reral dysfunction, contact the Clinical
Fharmacy serdce andiar D for recommendstions.
Flucraquinoianss:

Awol 15E I matients with Enowr prokegation of te GTc mterval,
urcomssted Fypoksiemia, ihose rEcening class 1A {2.0., quinding,
procainamide) or clazs |1l {e.g., amlodarcre, sotakal)
arsamnythmic spents.

uTe:

Add ampkilin Furice gram stain shows gram positive cocel
(Enterocaccus). In bela-actar allerglc pafients, add wancomycin
# rire gram ssain shows gram posHve coced.

2. Esflmatad Crasfinine Clearance {mLimin}
CrCl{men) = 12 ! L
7ixder
ezl {women) = Crli men x 085

‘Use actsal body welght In caiculstng estimases CrCl Exception, If
patient s chese [=30% 2] uze Ideal body weight (IS8

Ideal Eody Welght {IBW, kgi:
WOmEn = 45 + (23 % 2inches =5 1)
men = 50+ (2.3 % 2 Rches =51
If paient s < £ % fall, subtract 2.3 for ewery Inch under & 11
o Zcr < 1 mgidL and pt = €5 years oid, wse 1 mpidL for Scr

3. Aminaglyoceids Extanded ibansal Dosing Nomogram
el guadsling on Statr Med)

iR AL VT T Ci
§ g
ua
wa F Trnddnsl
Wi —= —
— win —

AW W @ bW
Famn e e ke
-Oraw random gentamizin serum corcentration 6-12 hr after
firt dose:
-FiCt SETUM CONCERANC Of ROMOOTan.
-Fer amikacin, diside serum concentradon by 4 & pict on nemogram.
-Agjust dazing frecuercy fo Sooroprate Intenesl based on
whare the platizd serum concenirason Tals on nomogram
-For contirued monkoring, If anticipated durasion of therapy Is
= 3 days, CRACK 3 SErum STUQH canTarTation appravimalsly
marry oiher oy, Goal irough i £ 1 megiml
-Feak monkoring b UnnecTIsary win s fype of dozsing

4. Vancomycin Dosing Homogram
(Tusl guidsling on 2tarr Mat)

Fourd all ¢ocss to ihe nearsst 260 my Insremsnt

EEE N 3065 15-29 =15

(miLimin} :lul-

\ urs

e =

<E0 TEmgkg [ 1Emakg | Emgka [ 15 makg
qizhr qaanr qdghr g3-5 dmys |

;m-TE | g 12 g 12
qizhr q24nr qdghr 935

>78 IEmgky | 1Emakg | Emgkg | 15Ty
gizhr gzanr dghr o3-S days |

-Initiad dose sap bs 2 g IV @120, Higher doses may be

ordered H appropriabely cramm ssrum concendraiions Indicate

the need.

-General goal for senem Tough corcenirafion |s approdmalely

15 megimL. Higher trowgh conceniradons (up fo 20 moaimil}

are necessary In cesialn infections (MR EA preumonia,
Endocanditis, meningss .

-Feak concerfradion meniiorng Is not recommended In mosi cases.

5.1V = PO Route of Adminlelration Change Criferla
immunceompetent Hoste:
- Clinical Imprevement In signs'sympioms of Infection
'WEBC normailtzing, temp < 100.5 x 24 hrs, stadle vEal signs
AND

- ptient ks & functicnal G4 fract snd is sl & tase aral
megicaiion (na vomiing, lleus or severe dlamhea)

Exalusions for IV & PO Change:

- Msningitlz, Endocandits, Neutropernia

“immunosuperessed patienis should be evaluzied on a case-
Ey-case basls.

in the absence of posithre culure data fo direct therapy,

consider ine falowing ianstions fom [V i ol therapy:

Cefiraxene/Azithromycin v < Moxtlicxadn FO

Eriapenem IV % Amcaiclin/Ciavulanaie PO or Moxtliceadn PO

CefiriamoneMetronidazale I'V - Amoxicllin/Clavulanaie RO or

CephabexinMsionidazcie PO

€. Oral Doas Absorpilon Chart

Bloavallabliity | IV drug ‘aral arusg
%) oosdiday e
Amoxciin >50 524 1
(ampicling
Azihromycin 38 58 k13
Sactrim™ =50 $8 §030
Cephalexin EN i §050
(cefazaing
Ciprcfoaacin B 36 020
Slindamycin 1 §33 220
Seomyoyciine 285 37 SC1E
Lin=zcid 100 § 175 §135
Meafronicazole =55 55 § 030
Blouiouacin 50 512 [FI]

7. Renal Dose Aglusiment Guidance*
40-38

CaCl (mLimine 20-33 10 - 19"

Amikacind Same doss | Bame cose Uze tradhicnal
Gentamicin Q35 o Sashr dasing
Ampicilin Mochange | Zgaahr 2gaizhr
Azfromycin Ko chanpe. Use caufion i SnCl < 40 mLimin

Cetazniin Mochange [1gciZhr  [igaianr

Cetenime Wochange [ZgoZd4nr | ipgasnr
Catrianne Mo chanpe | Mo crange | Mo changs
Eranee o change. Grol = Somlimin, 500 mg o2dkr
Meionkcazole Ko chanpe | Mo change Mo change
lexttiosacin o changes | Mo charge No changs

L TRl Mo change | 3375 g aehr | 2.25 g qnr
“vancomycin See above coaing char

*Concull a pharmaclst Tor dose adjuciments in ESRD

8. Conglder MRSA coverage with IV Vancomycin In
the Tollowing aituationfs):

Eror ristory af MR3SA

Fzcent surgical procedures

Fromnged hospRaltzason (= S days)

Braad-snzctrum antimicrobls therssy n the preceding

3 months

Hzmodalysls patents

Crweniz, non-nesing weunds

Admizsian to e 1SU for community-soouined praumenia

N

Mmn

Cersidzr nasal survellance cultures for MRSA. I oulture resut 1f
negative ard cfher cutures ars negative for MRZA, consider
dlszontinuing wanooryon terany.




Surgical Prophylaxis Order Set

Cambridge Health Alliance

Pre-Operative Surgical Prophylaxis
Antibiotic Order Set

{erm rast Be stampad]
Allergies: Fatant Wegnt: J

Step I - Procedure Standard | Alernative
Skt (1) peocadire b Gnbie Sele ol pole e Regimem | Reginen

o Brerd with Inglast o Casdlae o (epiddpmb) O 1 A
o Pl = Tharwde o Vascolar
=] Tiast o Gagrodusdenal PEG
= Head and Heck 3 b i
[= Gonbsubuiry (sele prustheds bretion, el v
o Genheurinary (brensiectal prodaie Biopey)
[=] alsitiodn - o induiial)
(= Gorrsinie dinal {Bparscopic saperecbaim, apgengociony ]
o Ceberetal ]

Step I = Standard Regmens®
Order () standard replives i aoler secbiv debw o atermathe repives o Sieg T2
O Celazedin L gm 0¥ vaithin B mintes piied b2 nckdon (Ptkear 88T « 287 3
o Celazslin 2 gm [V within 60 it prier be nckdon (Ralleor 887 25 - 307 OR
o Colarslin 3 gm 0V within 60 mifiutess rker be nckdon [Rafdear ST > 300
O Gentaimica 1.5 mglig TV within £0 minines pior o incskan.

[Spechy et dome: g R te newest 50 gl PLUS
= Celarslin 1 pm [V within 6 mifnotes prier be nckdon (Raflsar 88T « 257 R
= Celarslin 2 gm [V within 6 mifnotes prier be nckdon (Patleor BWF 25 - 300 OR
= Celarslin 3 gm IV within 6 mfnotes prer be nckdon [Raflsar ST o 500
= Ciprofoxachn 420 g IV within 60 minife pibsr b nckdsn.
= Deayoycline 100 mg I within 60 mirste pier te preceduie. OR

AL e PO wlthilin B0 ivdvadiess pbsr bo

o
o Cefotetan 2 gn T viifie 61 mingies prier o inckien.
o Ertapenem 1 gm IV within 50 minutes. An indskan

Step IIL - Altemative Regimem*
W nacemiay, arder (1) e iy cocke sl bk ¥ ptend b & dacten abeyy o & cpmfianacn net desad
= Vanosrpoin 15 mgfy IV within 80 - 130 mindies prior ba incklon.
[Specky et dowe: g Round te nearesk 250 mg )
o Vanosmrpcin Esm I within &0 = 130 minuies prior o inckdon.
(Spechy et W Round % neeest 250 mg) PLUS
Genlardcin i anl'kﬂ T valthin 640 et prer i Incklon,
[Specky exact duse: g, Found e neaed 59 mgl.
O Hetronidaole 500 g I wkbin 63 minobes pilod 1o ndgon,.  PLUS
Gentamicin 1.5 mgfy IV within 6 mirate g o inckion,
et i ing. Raiind e niaresd 50
acnunmﬂuamﬂwmaummmm.
Gentamdein 1.5 mgfhg IV within 60 it prier o Inckise.
[Sperky eswct dous: g, Rl %e nesviesd 50 mgl.
Snen IV ~ Methiclllin Resblant Staphnkcsscms Awmt"ﬂ‘ﬁﬂ Pbﬂ.luﬁ Hlltdh Fisirreen
Add (X1 WREA maggiren dn orcker seciiirs b i et iy MRS frawiion or bt Sitory L A :
n'h'lu.mrd- EEII.II] IV weithin £0 mrrmumbrmmm
Bl




Questions / Answers




