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Antibiotic resistance

Drug-resistant strains of microbes are having a deadly impact on
the fight against tuberculosis, malaria, cholera, diarrhoea and
pneumania - major diseases which tagsther killed mare than 10
million people last year, Some bacteria are resistant to as many as 1. Infectious dissazes kill ousr
10 different drugs. 17 millin pecple 3 vear:
WHO warns of global erisis

Press release

"Disastrously, this is happening at a time when too few new drugs = reren tagest fillers
are being developed to replace those that have lost their TheTen Mest Common
effectiveness. In the race for supremacy, microbes are sprinting 4. Hes bisesses
shead. The gap between their ability to mutate into drug-resistant 5. Antibistic resistance
strains and man's ability to counter them is widening fast”, the & Why dissszas ars
report says, spreading

7. Epidernics of 1995

8. Infectious diseases and

Many of the most powerful antibiotics have been rendered

impatent, The two mast camman bacteria which are the major s
cause of death in children through scute respiratory infections,
particularly pneumania, are becarning mare and more resistant to

drugs

= for action

antibiotic resistance in hospitals worldwide threatens to leave medical and public health workers
wirtually helpless in the prevention or treatment of many infections. Antibiotic resistant hacteria are
responsible for up to 60% of hospital-acquired infections in the United Statss, for sxample. Resistance
means that peaple with infections are ill for longer periods, and are st greater risk of dying, and that
disease epidemnics are prolanged.

*&ll bacteria possess an inherent flexibility that enables them, sooner or later, to evolve genes that
render them resistant to any antimicrobial. The implications are awesome: drugs that cost tens of
millions of dollars to produce, and take perhaps 10 years ta reach the market, have only a limited life
span in which they are effective,” the report says, "As resistance spreads, that life span shrinks; as
fewer new drugs appear, the gulf widens between infection and control."

A major cause of the antibiotic resistance crisis is the uncontrolled and inappropriste use of antibiotics
globally. They are used by too many people to treat the wrong kind of infections at the wrong dosage
and for the wrong period of time.
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Learn about 1DSA's concerns about the

lack of new antibiotics to fight drug-resistant infections and proposed novel
measures to avert this looming crisis.

Advar Alert

Critical legislation was introduced in the Senate, on April 28, 2005, to
address the *Bad Bugs, Mo Drugs" problem. IDSA strongly endorses this

bill. (Learn more about the bill and IDSA's support for (L) We ask everyone
to sond lotbers or o- urging Congress to act, The hoelpful talking points
available at the link below makes it easy, and it only takes throe minutes,

Alart: Urge the Senate to Pass the "Project Bioshield IT Act®

Diana Olson (F03) 299-0201
rFadaral Policymakars: Robart 1. Guidas, 10 {70:3) 299-0200
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Evolution of antimicrobial resistance
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Antimicrobial stewardship & optimization program:
patient safety vs public health concern

Selective
pressure for
more MDROs
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Evolution of Drug Resistance in S. aureus

Pen{icillin I\/Ietiicillin
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S. aureus (MRSA)
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= intermediate- enterococci (VRE)
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GUIDELINES FOR PRESCRIBING VANCOMYCIN & TEICOPLANIN IN ADULTS
Adapted from 1995 CDC recommendations

From the Working Group on Rational Presctibing of Drugs, QMH

(A) Indications for using vancomycin/ teicoplanin

Therapy of infections attributed to B-lactam resistant Gram +ve organisms (mainly MRSA

& MRSE), viz:
a) R-lactam resistant Gram +ve organism confirmed by culture

b) suspected infective endocarditis (IE) affecting prosthetic device, awaiting microbiology

i) evidence of central line inflammation, or
il) Gram +ve coccirevealed by blood culture or smear
L from appropriate specimens” (until confirmed to
he R-lactam sensitive); otherwise consider cloxacillin

therapy **

2. Empiric treatment of fever in |
a) neutropenic patient with: -
b) ICU patient

Serious infections due to Gram +ve bacteria in patients with 'allergy’ to R-lactam antimicrobials.
4. Failure of antibiotic associated colitis to respond to metronidazole or if it is life-thre atening.

Prophylaxis in patients vulnerable to IE and at high risk - during potentially bacteraemic

procedures/episodes; i.e. those with

a) recent exposure or hypersensitivity to penicillin or
b) prosthetic heart valves, vascular shunts or other devices or past history of |IE.

s

6. Prophylaxis against wound infection during major surgery for insertion of prosthetic device (e.g.
artificial heart valve, hip).

7. As an additional antibiotic in the empiric treatment of presumed pneumococcal meningitis.



GUIDELINES FOR PRESCRIBING VANCOMYCIN & TEICOPLANIN IN ADULTS

Adapted from 1995 CDC recommendations

From the Working Group on Rational Presctibing of Drugs, QMH

B)

Situations/conditions in which vancomycin is_not advised

Initial empiric treatment of febrile neutropenia, except with central 'IV line' inflammation, or Gram
+ve cocciincriminated (see A2).

Only one (of at least two blood cultures taken around the same time from 2 distinct sites) is +ve for
Coagulase negative Staph (e.g. S. epidermidis), Bacillus species or diphtheroids.

Continued empiric treatment for 'sepsis'/fever, if cultures yield no R-lactam-resistant Gram +ve
microhe (after 48 h).

Treatment of R-lactam-sensitive microbial infections in renal failure patients.

Routine prophylaxis against infection/colonisation: a) of central or peripheral lines (via IV route) and
locally (e.g. heparin lock); b) during surgery; ¢) for gut decontamination; d) for CAPD, haemodialysis
or changing Tenckhoffs; e) for low birth weight infants.

Eradication of MRSA from colonised surfaces and/or any other form of topical application/-
irrigation.

Primary treatment (orally) of antibiotic associated colitis; metronidazole preferred, except if life-
threatening.



Defined daily doses/month
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Overall prevalence of ESBL for K.pneumoniae and
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Big-Gun antibiotic audit (2002)
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'‘Big Gun’ Antibiotics in General Wards

Appropriate Reason for Preference

‘Big Gun’ Invasive Infection Rx
Antibiotic (Known /Suspected Empirical Rx
Pathogen)
Atypical Mycobacteria* 1. Neutropenic fever
Imipenem e.g. M. chelonae (Quant’ & Qual’)
2. Fever in Transplant
ESBL (or AmpC B- recipient on immuno-
Meropenem Iactamase)producmg supression + +
Cefepime organisms 3. Severe sepsis
o 1. P.aeruginosa' 4. Deteriorating or fever
Ceftazidime 2 Melioidosis persisting >72h
Tazocin P.aeruginosa’

Preferably with:- other drugs™ ; an aminoglycosideT; a macrolide or doxycyline

1




Use of broad-spectrum antibiotics in ALL Specialties
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B Ceftazidime 8.7 7.6
O Cefepime 22 51
O Tienam 59 6.5
3 Meropenem 4.1 8
O Tazocin 17.9 56.1
O Sulperazon 7.1 6.2

Data from Clinical Pharmacy, QMH
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8= SE— . Chemo (4/08)
140 40° Fever
R - Admit: 4 Jul 08
> Tazocin
120 % _ _ 4 Jul 08 Range Units
9.80 44—-10.10 107M9/L
10.9 11.7 -14.8 107M12/L
100 38° 44 170 -380 107M9/L
2.2 —-6.7 10M9/L
1.2-34 10M9/L
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HOSPITAL AUTHORITY
Queen Mary Hospital
Infection Control Unit

Working Group on Rational Prescribing of Drugs, Queen Mary Hospital
2855-3553
Fax: 2855-3805

Date : 7@3% Sl

Dear Dr/ Prof H‘D \

According to an ongoing audit o'f antibiotic therapy in the Department of Medicine, Queen

Mary Hospital, your patient (name) | |
in Ward/bed no £t - » was prescribed 'ﬂ[_t””fiW-—— on H'T [cX"  and the

records suggest / indicate the following;

. Treatment of colonization and no genuine evidence of infection,
Treatment of a non-severe community-acquired infection.
Treatment of a non-severe nosocomial infection.
Treatment of an infection that is already responding to antibiotic with a narrow
spectrum.

5. Continued treatment against pathogen(s) known to be susceptible to antibiotic with a

narrower spectrum,

. Continued treatment with a big gun antibiotic when the clinical course and
subsequent finding indicate a viral infection or a non-infectious problem.

Further comments: Pb

(’C’thaJ( M M_t MLU“Y’PI,/_,\/\C__ ‘}wau “é‘(‘{qu_,
A Lkmmb%?& q/h«dx.j.ln.{ ‘K AMM% _rﬁ\v\_i—\;f—ﬂ/\_l

As such, treatment for your patient did not appear to conform to any of the special indications for
such prescribing (see attached guidelines).
PLEASE CONSIDER USING AN ALTERNATIVE AGENT OR DISCONTINUING IT.

Yours sincerely

D*‘ qr Tﬁv\lb-)




M/7'7

Past health :
IHD
PTB
Bronchiectasis
BPH

fever for 2 days
chills and rigor

dysuria, hematuria
nausea and vomiting

T 38 C, BP 130/80, P 79/min

Chest clear

Abd mild loin tenderness on
L side

WCC 15.4
Cr 123

Septic workup done



Antibiotic stewardship program




Physician Immediate Concurrent Feedback




Overview of the ASP in a 3-year study period (2005 — 2007)
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The Antibiotic Stewardship Program
Hospital Authority
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The Implementation Committee on
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ESBL-positive E. coli bacteraemia in Hong Kong, 2000-2010
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Cumulative incidence & incidence density

Changes in the rate, cumulative incidence and incidence density of MDR-AB
according to definition: resistance to carbapenems class (imipenem, meropenem)
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Antibiotic stewardship program in Queen Mary Hospital

Meropenem consumption in QMH & HA Piperacillin / tazobactam consumption in QMH & HA
DDD per 1000 Acute BDO
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Data from CDARS, HAHO
Data from CDARS, HAHO

Observation:

1 consumption of meropenem & piperacillin / tazobactam in QMH > HA hospitals

Recommendation:
Empirical regimen of “AT & I” or “AT & T”

Stable patients: Amoxicillin / clavulanate (Augmentin®) as first line therapy

Not responding to first line therapy: Ticarcillin / clavulanate (Timentin®)

Critically ill patients: Imipenem / cilastatin (Tienam®)
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Big Gun antibiotics consumption (6 Big Gun & Van / Lin) in QMH
(MED / SUR /ORT/ONC/ICU & HDU) (DDD per acute 1000 BDO)

80.32 (in 2009)

| 18% 67.99 (2011)
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2009-1Q 2009-2Q  2009-3Q 2009-40. 2010-10. 2010-20. 2010-3Q 2010-4Q 2011-1Q 2011-2Q 2011-3Q 2011-4Q

M Specialty Antibiotic M All selected specialties CEFEPIME - Parenteral
M All selected specialties CEFTAZIDIME - Parenteral B All selected specialties LINEZOLID - Oral
m All selected specialties LINEZOLID - Parenteral m All selected specialties MEROPENEM - Parenteral

1 All selected specialties PIPERACILLIN + TAZOBACTAM - Parenteral m All selected specialties SULPERAZON (OR EQUIV) - Parenteral
= All selected specialties TIENAM (OR EQUIV) IV - Parenteral m All selected specialties VANCOMYCIN - Parenteral

Data from CDARS, HAHO
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Big Gun antibiotics consumption (6 Big Gun & Van / Lin) in HKWC
(MED / SUR/ORT/ONC /ICU & HDU) (DDD per 1000 BDO)

73.09 (in 2009)

[

| ‘ ‘ 59.73 (in 2010) | 18% 60.9 (2011)

2009-1Q  2009-2Q  2008-3Q 2009-4Q  2010-1Q 2010-2Q 2010-3Q 2010-4Q 2011-1Q 2011-2Q 2011-3Q 2011-4Q

M Specialty Antibiotic M All selected specialties CEFEPIME - Parenteral
m All selected specialties CEFTAZIDIME - Parenteral B All selected specialties LINEZOLID - Oral
m All selected specialties LINEZOLID - Parenteral m All selected specialties MEROPENEM - Parenteral

1 All selected specialties PIPERACILLIN + TAZOBACTAM - Parenteral m All selected specialties SULPERAZON (OR EQUIV) - Parenteral
= All selected specialties TIENAM (OR EQUIV) IV - Parenteral W All selected specialties VANCOMYCIN - Parenteral

Data from CDARS, HAHO



Antibiotic Stewardship Program (AT&T in 2010-2011)

i Daily cost: $ 222.6 I WI_ ¢

Daily cost: $ 318 i E

Daily cost: $ 222 | —




Antibiotic Stewardship Program vs Cost-Effective Usage

i Daily cost: $ 66.6

N
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Daily cost: $ 90 ; %

P07

Daily cost: $ 189 e




Usage density (divided daily dose per 1000 bed-day-occupancy)

Consumption of Big Gun Antibiotics in All Specialties at 7 Hospitals of HA (2012)
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[Cefepime, Ceftazidime, Linezolid (oral & intravenous), Meropenem, Piperacillin/tazobactam,
Cefoperazone/sulbactam, Impenem/cilastatin, Vancomycin]

mihn

HA overaII

Data from CDARS



Consumption of ALL Broad Spectrum Antibiotics with potential for selecting MDROs in All
Key Specialties (ICU & HDU / MED / ONC / ORT / SUR) at 7 Hospitals of HA (2008 - 2013)

Usage density (divided daily dose per 1000 bed-day-occupancy)
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[Cefepime, Ceftazidime, Cefoperazone/sulbactam, Piperacillin/tazobactam, Meropenem,
Impenem/cilastatin, Vancomycin, Linezolid (iv/po), Cefotaxime, Ceftriaxone, Ciprofloxacin (iv/po),
Levofloxacin (iv/po), Moxifloxacin (iv/po), Ofloxacin (iv/po), Piperacillin, Ticarcillin/clavulanate]

2008 2009 2010 2011 2012 2013
A == B s C == D =m QMH ms E == F — HA consumption
Data from CDARS



Microbiology & Infectious Disease Consultation
between 1 Jan and 31 Jul 2014 (Queen Mary Hospital)

On “Big Gun”

antibiotics
antibiotics 46%

87% (1208/1383) : '

Integration of ASP into daily clinical consultation



IMPACT Guidelines (Third Edition) qp
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Antibiotic resistance

Antibiotic stewardship program
Selected antimicrobial use
Empirical Rx of common infections
Known-pathogen therapy

Surgical prophylaxis

Cost & dosage of antimicrobials

Click here to view full guidelines
http://ha.nome/ho/ps/impact.pdf




I\ to oral switch

Ciprofloxacin

[ Bioavailability ~70-80% J

4 N
IV to PO regimen

200mg IV q12h - 250mg PO g12h

400mg 1V g12h - 500mg PO g12h

400mg IV g8h = 750mg PO g12h

- /

Fluoroquinolones

Levofloxacin

Ba

=5 o =

= v [CinmTE

r# -

X p—_—
# g, T
e e e

{ Bioavailability ~99% ]

I
a N
IV to PO regimen

The Oral and 1V route
of administration is

\

Moxifloxacin

=
& £ Il:.' .T".-f"‘-h'_-‘-.

& .-(_- L

4

{ Bioavailability ~90% ]

4 )
IV to PO regimen
400mg IV g24h = 400mg PO g24h

interchangeable

- )

\_ J




After IV to oral switch...

Rectified ?

PN

HH Ongoing ICF

Not Rectified ?



Trust and collaboration
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