CLINTCAL PHARMACOLOGY

Rational Use of Antibiotics
in Hospitals

* Mohan P Joshi

Overuse and misuse of antibiotics can unnecessarily increase bacterial
resistance, adverse reactions, and expense. Briefly discussed in this article
are problems in the use of antibiotics and policies that can help improve their
use in hospitals. Some facts that can help in safer prescribing of antibiotics

are also given.

1. INTRODUCTION

L1 Over the last half century or so,
antibiatics have probably saved mare lives than
any other group of drugs.! Many infectious
disenses that were potentially fatal in the past
can now be treated effectively with appropriate
use of these agents,

Lz Undoubtedly, antibiotics are one of the
most important groups of drugs available
today. However, they ave also one of the most,
widely misused groups of drugs.?

2. USL, MISUSE, AND PROBLEMS

21 Muany studies from different countries
show thal antibiotics are extensively used, b4
As a therapeutic group, they are the most
irequently preseribed drugs in many health
care settngs.

22 Expenditure on antibiotics is often
mare thar on any other group of drugs. They
usuaily make up 15 to 30% of the total drug
hillih sometimes they account tor up to 50% of
the total expenditure. 6
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23 A number of reports show that
antibiotics are often inappropriately used. 719

Problems in relation to treatment with

antibiotics are use;

for conditions in which they are ineffective;

of inappropriate doses;

for inappropriate duration;

of unnecessary combinationsg;

without bacteriological support even where this §
is possible and should be done;

of broad spectrum agents without necessity;

of parenteral preparations where oral
preparations could be used effectively;

of expensive agents were cheaper alternatives
could work equally well.

24 One-third to half of all the antibiotis
used in hospitals are for prophylaxis in
surgery.’! Use of antibiotics for this purpose §
has often been found to be inappropriate, [1? E

25 Many doctors overprescribe antibiutics_:‘
because of (i) the fear of possible bactel’iﬂ_J
infection which might have been undetected @
overlooked, and (il) pressure from patien
who aften expect medicines when il
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Az with the use of all drugs in general,
the use of antibiotics is governed not only by
the real need of putients but also by several
other factors that influence prescribing
behaviour of physicians. Such fuctors are

training standard, experience and autitude of

the physician, time constraint, investigative
facility, putient demnand, drug regulation, and
prometional activities of drug companies 811,14

26 Promotional activities of pharmaceution]
companies and encouragement of antibiotic use
by preseribers may create wrong expectations
for consumers. 1413 Many people today have
what can be called antibiotic mentality. They
think antibietics are sort of wonder drugs that
can cure a wide varicty of diseases 8

27 In most of the develuping countries
antiblotics can be obtained without
prescription.®!% Many times these agents are
sold and purchased in incomplete
courses.!®17 The pracrice of self
administration of antibiotics in insuficient
quantities can unnecessarily incrense the
probiem of bacterial resistance.

28  Antibiotics are used in targe quantities
not only in human beings but also in livestock
farming.*® Cuareless use of antibiotics in food
preduction and animal husbandry may also
increase the problem of bacterix resistance.

29 There is a big problem of bacterial
resistance, especially in developing
countries. 115 A number of bacteria that were
earlier susceptible to many useful and cheap
antibacterial agents have now acquired
resistance to these agents. The problem is
#xemplified by sulphonamide-resistant
meningococei, penicillin-resistant pPueumo-
toeel, multiresistant gonococel, streptococed,
staphylococei and Shigella, trimethoprim-
resistant enterobacteria, ampicillin-resistant
H Influenzae, chloramphenicol-resistant
Salmonellq iyphi, ampicillin- and
Sulphonamide-resistant E coli, tetracycline-
Feslstunt V. cholerae, and izoniazid- or
Streptomyein-resistant M.zuberculosis,1-6.16,18,19

The use of antibiotics inevitably jeads Lo

Itfeage in resistance development because of

selection pressure. But the problem has been
intensified by their excessive and
Indiseriminate use, 1820

2.10  Antibiotics are one of the common
causes of adverse reactions. ! H21 In five
different studies antibjotics were found to be
the cause of 9.3%, 10.0%, 16.1%, 21.2%, and
41.5% of all adverse drug reactions in
hospitalized patients 2

3. STRATEGIES FOR IMPROVING
ANTIBIOTIC USE IN HOSPITALS

3.1 An antimicrobial agents team having
representatives from multiple disciplines such
as general medicine, microbiclogy, clinical
pharmacy, ete, can be of great help in
improving antibiotic use in hospitals.” Ifsuch a
team cannot be formed, the 'drug and
therapeutics committee' or some other
pertinent committee can take up the task of
making and implementing antibiotic pelicies.

32 Existence of a formulary or an
antibiotic guidelines booklet can be of help
in making antibiotic selection, carrying out
educational activities, and reducing pharmacy
expenditure.” The formulary or booklet should
ve periodically updated. A good example of
antibiotic guideiines booklet is the one prepared
by Victorian Drug Usage Advisory Committee,
Australia 11

3.3 A system that helps in rational use of
antibiotics is their categorization into three
groups: unrestricted, restricted, and
controlied.?® Unrestricted antibiotics can be
made freely available for use by all doctors in
the hospital. Restricted antibiotics can be
made available for use only for specific
conditions or by selected doctars or after
consultation with and approval of an infectious
disease specialist / medical microbiotogist,
(There should, however, be a mechanism by
which all doctors can use such restricted
antibictics in emergency situations without
prior formalities.) Ceontrolled or excluded
antibiotics would not nermally be available in
the hospital pharmacy. Such controlied
antibiotics would be the ones which are usually
ineffective, very toxie, ar n ermally unnecessary
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hecause they offer no advantage over the ones
already held in the hospital pharmacy.
Provision should, however, bLe made for
making such items available under special
circumstances !

A WIHO Expert Committee (1989) has
proposed that some antibiotics such as the
guinolones, third generation cephalosporins,
and vancemyein be kept as reserve
antibiotics for restricted use,1# Keeping some
of the antibioties as 'reserve agents’ can helpin
lessening the risk of resistance development
and in reducing cost, 19

3.4 A system can be developed whereby
doctors are required to fill up antimicrobial
ovder form for preseribing antibioties.” In
such an erder furm, the treating physician
would be required to mention the aim of use
(prophyluctic or therapeutic), dose, roule,
frequency and duration of use, age of the
patient, history of allergy, and any impairment
in hepatic or venal function. A study in America
showed that use of an antibiotic order sheot lod
to a significant antibiotic
preseribing 2

decreanse in

3.5 The supply of an antibiotic by the
hospital pharmacy can be made to stop
automatically after certain period of time (for
example, after 48 hours if used for prophylaxis
and after 7 days if used for therapy) unless the
treating physiciun places o second order for
continued use of the antibiotic.”

3.8 Microbiology laboratory of the hospital
can periodicaily supply the clinicians with a list
of lvcally prevalent organisms responsible
for different infections nnd their current
sensitivity to relevant antinderobinds, 220 Thig
can be of much assistunce
treatnient with antimicrobials Lefore the results
ol bacteriological tests (if done) are available.

in empirical

To influence antimicrobiai prescribing
by clinicians, the microbiology lnboratory can
alzo dao
a) selective susceptibility testing wilh
only a limited number of relevant antibiotics
andfor
b sclective reporting of only a limited

b |

number of antibiotics to which the cu]turei )
microorganism is sensitive, 23 -

3.7 Periodic audit of antibiotic usage;, '8
hospitals ean be done and the reports presepi, #
befure the preseribing doctors. It can help o, B
doctors get fecdback on their prescribing habis, K
and compare their practices with those of ath
colleagues. It can also heip in getting ideas asty
which are the problent areas in prescribing thy§
need educational campuigns. 711 |

Specifie preseription audits can be I |
to tdentify specific probiems. Examples ¢
areas that might need specific audit arg
continuous use of an antibiotic for more thap Pl
days; use of more than & antibiotics in a patienf’
during « single hospitalization; use of morg
than 2 antibiotics together; surgical prop’ny]a)g",;
with antibiotics for more than 48 hours or fy.
procedures in which it is not an accepteg’
practice; and unjustified use of parenteraf
preparation of an antibiotic when its oral form,
could be effectively used.”

3.8 Different educational activitiesop
proper use of antibiotics can be carried out in;

hospituals. %

An sactivity that has been demeonstrated
to be effective in improving preseribing habif
of physicians is face-to face education .28

Journal clubs, group  discussions

. . ; !
semunars, symposia, conlerences, ete, can b
held on the proper use of antibiotics,

Clinical pharmacologists and/or medicl§
microbiologists can acconmpany treatinfg
physicians during ward rounds. 2527 This cng
help in sharing of ideas and working as a team.g

‘Aide-memoire’ giving antibiotics 8
choice and their dose for treating comn
infections can be displayed at appropridk
places in both in-patient and out-patighl
departments.

3.9 There should be some control OY.
advertising done by medical representaliig
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of pharmaceutical companies. A policy can be
developed whereby the representatives have to
register themseves with the hospital pharmuacy
for advertising their products and also hiave to
make appointiments for visiting the phy<icians.
The time and place for drug detaiting can be
speciﬂed.7

4. SOME USEFUIL FACTS ABOQUT
THE USE OF ANTIBACTERIALS

41 In Table Tis given the suggested
empirical trealment with antibaeterial
agentis! based on the site of infection. V49 The
empirical therapy can be continued, modified,
or changed depending on the results of
bacteriological investizations ard clinical
response of the patient.

42 In Table Il ave given situuiions ‘both
surgical  and  non-surgical) in  which
antibacterial prophylaxis is of value 112620

43 In Table lII are given clinically more
important interactions between antibacterial
agents and other drugs =5 30 52

44 Antibacterials that nesd to be avoided in
new-born babies are sulphonamides,
trimethoprim, and co-trimoxazole .28
Cnlorampheanicol should be used with great
caution in neonates.

Antibacterials that need to be avoided in
fmall children are tetracyelines and 4-

cuinolones.t!

i H PR - . ] )
5 Antibacterials that need to be aveided or

139

cautiously used in pregnuancy are
amineglycosides, tetracyclines,
chloramphenicol, sulphonamides, trimetho-
prim, co-trimoxazole, 4-guinolones,
nitrofurantein, metronidazole, rifampicin, and
depsone <8 41

4.6 Antibaterizals that need to be cautiously
used in elderly patients are aminoglycosides,
tetracyelines, co-trimoxazole, and
nitrofurantoin Bt

4.7 Antibacterials that need to be avaided or
used cautiously in patients with liver disease
are tetracyelines, chloramphenicol, rifampicin,
pyrazinamide, erythromycin,
elindamycin, and fusidie aeid 2831

1soniazid,

4.8 Antbacterials that need to be avoided or
used cautiously in patients with renal
impairment are aminoglycosides,
cephaloridine, cephalothin, cephazolin,
ceftazidime, cefuroxime, tetracyciines (except

doxycycline and minoceycline), colistin,
vancomycin, lincomycin, nitrofurantoin,
ethambutel, c¢ycloserine, capreomycin,

sulphonamides, cephalexin, and 4-

guinolones 2841

4.2  Gastreintestinal  absorption of
phenoxymethylpenicillin  (penicillin V),
ampiciiiin, cloxacillin, isoniazid, and rifampicin
is reduced by food: so they are best taken at
least 30 iinutes before food. Absorption of all
tetracyclines (except doxycyeline and
minoeycline) is reduced by milk; so they should
be taken separately from dniry products 819

Table 1 Suggested empivical treatment with andiacterial igrent(s) based on the site of infection.

——

Infeciion

Anbbasterialis) suggested

ENT & RESPIRATORY SYSTEM

Acuwe bacterial otitis medi
Dental infections

Tuimallivis

Anpevuillin or dosyeyeline vr triniethoprim
Phenoymethy penteillin or erythromycin or metronidazole or tetracycline

Phenoxemetlylpeuicillin or erythramyein

JEOIA, Apr-Jun, 18925 36
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Fable ToAcontinue)

Ty
Avute epiplotiinls Chluramphenicol or coftriaxone or celtaxime
Acute bronehitis Armoxyeillin or erythromycin or doxycychine
Fxacerbations of chiranie broachitis Amoxyelllin or irimethoprim or erythromyein or doxyeycline
Pricumonia i previowsly healthy Jeneylpeniciliin or amoxyollin
persens (cloxacillin to be added if staphylococcal infection suspected, og, in meagly

or influenza; erythromycin Lo be added il Legionella infection suspected)

Prewmonia in persons with Cloxaerthin + (amoxycillin or trimethoprim or erythromycein)
previously unhealthy chest

Prncumenia in hospitahized (Benzylpenicillin + gentamicing or cefotaxime or ceftriaxone
or innmuno-compromised paticnts

CARDIOVASCULAR SYSTEM

Endocarditis jenzylpenicillin + eloxacillin + gentamicin
¥l 3

{In penicillin-allergic pationts, vancomycin + gentamicin

GASTROINTESTINAL SYSTEM

Avute choloeystitis {Amoaxyeillin + pentamicin) or cophalothin or cephazolin
Poritonitis Amoxycillin + gentamicin + (metroridazale or clindamycin)
Twphoid / paratyphoid fever Chloramphenicol or amoxyaillin or co-trimoxazole or eiprofiuxacin
Chilera Doxyeyeline or eo-lrimoxazole

Shigelfa dysentery Ampiciflin or trimethoprim or norilexacin

Invasive Salmonella entoeritis Amoxycillin or trimethoprim or ciprofloxacin

Compylohacter onteritis Lrythromycin

CENTRAL NERVOLIS SYSTEM

Moeningitis Benzylpenicillin + (chleramphenicol or cefotaxime or ceftriaxone)

GENTTOURINARY SYSTEM

A e e

Paovwer wrinary tract infoction Amuxyeillin or trimethoprim or nitrofurantoin or cephalexin
Acutle pyelonephritis Trimethoprim or gentamicin or eephalosporin or ciprofloxacin
Gonneoceal urethrits (Amaxycillin with probenccid) or spectinomycin or ciprefloxacin or

coflriaxone
{Better Lo give doxyeycline also because non-gonococeal urethritis
frequently coexists)

Non-gonococeal urathrilis Desyeyeline

Poelvic inflammatory disease Browyeydline + {metronidazole or timdazole)

JNMA, Apr-Jun, 1992; 30




Jushi: Rational Use of Antibiotices 141

Table L (continucd}

= —
Syphids Procaine peaicillin or dexyeycdine or erythremyein
Acule prosbitil: Amoxnyeillin + gentanicin
Chrome prostatitis Trimethoprim or norfloxadin or eiprofloxacin
RLOOD
Soepticacmia tAmoxyeillin « gentamicing or cetolaxime or celtriaxone

(vctronidazole to be added il anacrobic infeetion suspeeted; cloxaallin o
vancumyeln i be added 17 gram positiveinfecnion suspit

LETAL SYSTEM
Osteomyelitis / septic arthritss in adulls Cloxaeillin or clindamyvin

Osteomyelitis £ septic arthnts in childien clunacillin + Jamoxycillin or cefutaxine ar cefiriaxone)
< 5 vears of age

SKIN

Cellubivs M erysipelus Benzylpenicillin (eloxacillin i Stop coceirs aureus suspected)

Bini 4 carbuanele Clexaallin

fmpetigo Topieal povidone-iodine or chlovhexidine or ehlortetracydine

feloxacillin or enyvthromyein if systemic toxicity prescut)

L

Note: Wherever amaoxyeillin is suggested in Table 1, ampicillin can be vsed.

Tuble L. Situations in which antibacterinl prophyluxis is of benefit (or in common use).

SURGICAL
" dvac valve replacement;
crial surpgery (involving abdomiznal aotta or groin incision);
! Armputalion (especially of an ischaemic leg);
] Ineision throagh nasal oral, or pharyngeal mavo:
! Ousophagus, stomach, ducdenum, eolun, rectum, appendix, ar biliary tract surgery;
Ruptared viscus;
Cavsarean scetion;
1 Hysterectorny Jvspocially vaginaly,
Ahortion;
seint replacement
Open fractures
Severe soft Ussue traum:
Traama with CEY leakupe:
Cranictomy involving prosthetic matenal implantation.
NONSURCICAL
For prevention of infeetion in contacts of meni dUs causcd by Noomendngitidis or TLinflucnzce typety
For prevention of recurrence of rheamatic fever;
For preventios of tuberculusis in suscepbible ciose contacts,
For prevention of cadocarditis in patients {with cardiac valve digscuse, prosthetie valve, suptal defect, cr patent ductus)
who are undergoing procedurcs thal might cuuse bacleraemia,
..-—'—-_
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Table 11 Clinieally morc impor tant intersetions of antibacterials with other drugs,

Dag A

Lrug I3

Result ofintoraction

Aminoglycosides

Cephaluridine
Cephalothin

Chioramphenicol

Criprofloxacin
Norfloxan

Doxycyehne

Evythromycin

Matronidazole

Penicillins
Cuphalosporing

Wilumpicin

Tetracyelines

Loog divretivs

Clsplistin
Amphoterecin
Vancomycin
Cephalothin
NSATS

Aminoglycosides
Loup diureties
{large doses)
Vanconyein

Phenyloin
Sulphoenylureas
Alvohol

Antagids
Oval iren
Sucraifute

Phenytomn
Carbamazepine
Phenobarbitong
Primidane

Theophylline

Aleohd]

Oral anticongulants

Prolieneeid

Anlacids
Oral conlvaceptives

Oral anticongulants
Quinidine
Theophylline
Propranctol
Sulphonylureas
Corticosteronds

Antlacids
Sucrailate
Oral iron
Calcium
Bismuth

T risk of slotoxicity

T risk of nephrotoxicity

T sk of nephrotoxicity, especially in old I

T plasma concentration of 13

1 pastointesting absorplion of A

A

b plasima concentration of

T plasma concentration of 1B
Disulfiram-like reaction

L metsbolism of B

T plasma concentration of A

1 pastroiatestina absorplion ol A
T metabolisn of 13 (risk of pregnancy)

T metabolism of I3

L gastivintestinal absurplion of A

Notr T o= inereused;

1 = deorcased.
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