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The rational use of drugs requires that patients receive
medications appropriate to their clinical needs, in doses that
meet their own individual requirements for an adequate period

of time, and at the lowest cost to them and their community.
WHO conference of experts Nairobi 1985

correct drug

appropriate indication

appropriate drug considering efficacy, safety, suitability for the
patient, and cost

appropriate dosage, administration, duration

no contraindications

correct dispensing, including appropriate information for patients
patient adherence to treatment



1. Site of infection

2. Type of infection
3.Severity of infection
4.Tsolate & its sensitivity
5.Source of infection

6.Patient factors

7.Drug-related factors




Untoward Effects of Antibiotics

e Antibiotic resistance

e Adverse drug events (ADEs)
— Hypersensitivity/allergy
— Drug side effects
— Clostridium difficile infection
— Antibiotic associated diarrhea/colitis

e Increased health-care costs



Frequency of ADEs due to
Antibiotics in Outpatient Setting

e 142,505 estimated emergency department visits/year
due to untoward effects of antibiotics
— Antibiotics account for 19.3% of drug related adverse
SIS

e 78.7% for allergic events
e 19.2% for adverse events (e.g. diarrhea, vomiting)

— Approximately 50% due to penicillin & cephalosporin
classes

— 6.1% required hospital admission




Consequences of Hospital
Antibiotic Use

e At one tertiary care center
/0% of Medicare patients
received an antibiotic A ——

e Approximately 50% of this use fes2& . . =
was unnecessary or s . TS
iInappropriate

o Untoward consequences of
antibiotic therapy identified in
this and other studies:

— Inadequate treatment of
infection

— Increased hospital readmissions
— ADES




Principles of rational antibiotic
therapy

e Presence of substantiated indications for prescription of
an antibiotic

e Choosing of the most effective and the least toxic drug,
In time administration

e Introduction of optimal doses with optimal frequency,
taking into consideration complexity of the disease

e Choosing of the optimal way of introduction

e Estimation of duration of treatment

e Control after treatment

e Monitoring and prophylaxis of negative side effects

e Decision on expediency of combined antibiotic therapy



Tazocin:

e 50-60% renal excretion

» Dose adjustment in patients with a CLcr <
40 ml/min

CLcr>40 3.375¢ g6h
Clcr 20-40 2.25¢ g6h

(3.375 g every 6 hours for nosocomial pneumonia)

Cler<20 2.25¢ g8h

(2.25 g g every 6 hours for nosocomial pneumonia)
 Also excrete In bile



Spectrum of Activity: FQS

Gram-positive bacteria: Gatifloxacin,
Moxifloxacin, and lesser degree Levofloxacin

Gram-negative bacteria (activity against
P.aeruginosa and other hospital g- bacteria) :
Cipro> Levo=Gati=Moxi=Oflo>>>Spar

Anaerobes: Trovafloxacin> Gatifloxacin,
Moxifloxacin

Chlamydia/Mycoplasma: Third generation and
ofloxacin

Legionella: Third generation and ciprofloxacin



Antibiotics for prevention of
Surgical site infection

Cefazolin

Before surgery at the time of anesthesia induction
In case of allergy:

Clindamycin

Vancomyecin (at least 1 hour infusion for 1g)

Skin infections

Cefalexin: Cloxacillin



Antibiotics
ADRs




ANTIBIOTIC CLASS ANTIBIOTIC CLASS MOST COMMON SIDE | ADDITIONAL CLINICAL

MEMBERS EFFECTS COMMENTS
Penicillins penicillin, amoxicillin, rash, diarrhea, bloody stools,
amoxicillin- abdominal pain, anaphylaxis, severe
clavulanate, nausea/vomiting, skin reaction, fever
ampicillin, piperacillin- drug fever, pseudomembranous
tazobactam, nafcillin,  hypersensitivity colitis
oxacillin (allergic) reactions
Cephalosporins cephalexin, cefaclor, rash, diarrhea, cross-hypersensitivity
cefuroxime, nausea/vomiting may occur in patients
ceftibuten, cefdinir, (rare), hypersensitivity with documented
cefixime, ceftriaxone (allergic) reactions, penicillin allergy

serum sickness,
vaginal candidiasis



ANTIBIOTIC CLASS

ANTIBIOTIC CLASS

MEMBERS

MOST COMMON SIDE
EFFECTS

ADDITIONAL CLINICAL
COMMENTS

Aminoglycosides

Carbapenems

Antituberculosis
Agents

gentamicin,
tobramycin, amikacin

meropenem,
ertapenem,
doripenem,
imipenem-cilastatin

rifampin, rifabutin,
isoniazid,
pyrazinamide,
ethambutol, dapsone

renal (kidney) toxicity,
ototoxicity (hearing
loss), dizziness,
nausea/vomiting,
nystagmus

diarrhea,
nausea/vomiting,
headache, rash, liver
toxicity, eosinophilia
(elevated white blood
cells)

diarrhea,
nausea/vomiting,
anorexia, hemolytic
anemia, liver toxicity,
headache, peripheral
neuropathy, dizziness,
reddish-orange body
fluids (rifampin,
rifabutin only)

longer or multiple
treatment periods
may lead to greater
risk for ototoxicity,
renal (kidney) toxicity

Hypersensitivity
reactions reported
with meropenem,
imipenem in patients
with penicillin allergy

sides effects vary
among agents;
vitamin B6
(pyridoxine) may be
taken to help prevent
peripheral neuropathy
with isoniazid



ANTIBIOTIC CLASS

ANTIBIOTIC CLASS
MEMBERS

MOST COMMON SIDE

EFFECTS

ADDITIONAL CLINICAL
COMMENTS

Tetracyclines

Quinolones

tetracycline,
doxycycline,
minocycline

ciprofloxacin
levofloxacin,
moxifloxacin,
ofloxacin

nausea/vomiting,
diarrhea, anorexia,
abdominal pain, tooth
discoloration in
children < 8 years,
liver toxicity

nausea/vomiting,
diarrhea, abdominal
pain, headache,
lethargy, insomnia,
photosensitivity (can
be severe)

QT prolongation,
Siezure
Nephrotoxicity

with other potentially
nephrotoxic medicati
ons

Avoid prolonged
sunlight exposure; use
sunscreen, wear
protective clothing

Avoid prolonged
sunlight exposure; use
sunscreen, wear
protective clothing;
moxifloxacin
associated with higher
rates of side effects;
tendon rupture (rare)
more common in age
> 60, with
corticosteroid use, in
kidney, heart, lung
transplant recipients
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Limit Duration of Antibiotic Therapy
to the Appropriate Length

Ventilator-associated pneumonia: 8 days
Most community-acquired pneumonia: 5 days
Cystitis: 3 days

Intra-abdominal with source control: 4-7 days
Cellulitis: 5-7 days
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What is antimicrobial resistance?

* Antimicrobial resistance happens when microorganisms (such as

bacteria, fungi, viruses, and parasites) change when they are
exposed to antimicrobial drugs.

 As aresult, the medicines become ineffective and infections
persist in the body, increasing the risk of spread to others.



Why is antimicrobial resistance a global concern?
New resistance mechanisms are emerging and spreading globally

Without effective antimicrobials for prevention and treatment of
infections, medical procedures such as organ transplantation,
cancer chemotherapy, diabetes management and major surgery

become very high risk.
Cost

Prolonged illness
Lengthier stays in hospitals

Mortality



What accelerates the emergence and spread of
antimicrobial resistance?

Antimicrobial resistance occurs naturally over time, usually
through genetic changes.

However, the MISUSE and OVeruse of antimicrobials is
accelerating this process.



o Animals get

i antibiotics and
develop resistant

bactera in their guts.

Drug-resistant
bacteria can
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History of Antibiotics

* Penicillin, the first commercialized antibiotic, was
discovered in 1928 by Alexander Fleming.

 While it wasn’t distributed among the general public until
1945, it was widely used in World War Il for surgical and
wound infections among the Allied Forces.



History of Antibiotics

_—

 When Fleming won the Nobel Prize for his discovery, he warned of
bacteria becoming resistant to penicillin in his acceptance speech.
(1945)



NATIONAL
SUMMARY DATA

Estimated minimum number of illnesses and
deaths caused by antibiotic resistance™:

R
At least 2RSS 4 aa illnesses,
23 “00 deaths
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Estimated minimum number of illnesses and
death due to Clostrnidium difficile (C. difficile),

a unique bacterial infection that, although

not significantly resistant to the drugs used to
treat it, is directly related to antibiotic use and

resistance:

At least 25“ y nnn illnesses,
'la 000 deaths
y




Four Core Actions to Fight Resistance

PREVENTING INFECTIONS,
PREVENTING THE SPREAD OF RESISTANGE

Avoiding infections in the first place reduces the amount of
antibiotics that have to be used and reduces the likelihood that
resistance will develop during therapy. There are many ways that
drug-resistant infections can be prevented: immunization, safe
food preparation, handwashing, and using antibiotics as directed
and only when necessary. In addition, preventing infections also
prevents the spread of resistant bacteria.




Four Core Actions to Fight Resistance

TRACKING

CDC gathers data on antibiotic-resistant infections, causes of
infections and whether there are particular reasons (risk factors)
that caused some people to get a resistant infection. With that
information, experts can develop specific strategies to prevent
those infections and prevent the resistant bacteria from spreading.



Four Core Actions to Fight Resistance

IMPROVING ANTIBIOTIC PRESCRIBING/STEWARDSHIP

Perhaps the single most important action needed to greatly slow
down the development and spread of antibiotic-resistant infections
is to change the way antibiotics are used. Up to half of antibiotic
use in humans and much of antibiotic use in animals is unnecessary
and inappropriate and makes everyone less safe. Stopping even
some of the inappropriate and unnecessary use of antibiotics in
people and animals would help greatly in slowing down the spread
of resistant bacteria. This commitment to always use antibiotics
appropriately and safely—only when they are needed to treat
disease, and to choose the right antibiotics and to administer them
in the right way in every case—is known as antibiotic stewardship.




Four Core Actions to Fight Resistance

DEVELOPING NEW DRUGS AND DIAGNOSTIC TESTS

Because antibiotic resistance occurs as part of a natural process in
which bacteria evolve, it can be slowed but not stopped. Therefore,
we will always need new antibiotics to keep up with resistant
bacteria as well as new diagnostic tests to track the development

of resistance.



Awareness and Education

* Raising awareness about the threat of resistance and the need to
improve use is critical to tackling the issue.

* Almost two thirds (64%) of some 10,000 people surveyed by the
World Health Organization (WHO) across 12 countries say they
know antibiotic resistance is an issue that could affect them and
their families, but how it affects them and what they can do to
address it are not well understood.

* For example, 64% of respondents believe antibiotics can be used
to treat colds and flu, despite the fact that antibiotics have no
impact on viruses.



Risk factors for HA-MRSA infection

Antibiotic use (particularly cephalosporin and fluoroquinolone use) strongly
correlates with the risk for MRSA colonization and infection.

Prolonged hospitalization
Intensive care
Hemodialysis

HIV infection

Long-term care facilities
IDU






RISK FACTORS

Previous antimicrobial therapy
Hospitalization longer than 72 hours
Exposure to contaminated surfaces

Residence in long-term care facilities



Previous antimicrobial therapy

The most consistently observed risk factor for hospital acquisition
of VRE is previous treatment with antimicrobials, particularly
vancomycin and cephalosporins.

Carbapenems

Metronidazole, Piperacillin-tazobactam, and Quinolones
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