Summary

This update reviews the principles underlying the choice of an
antibiotic and its use in prophylaxis and urinary tract infections.
Some new antibacterial antiviral and antifungal agents are

discussed briefly.

here must be few of us who can con-
celve of practising medicine without
the avallability of the antimicroblal drugs.,

While it & true that countless lives have
been saved by these “‘wonder drugs’, on the
ather hand, deaths from infection have nat
decreased, despite newer and befter anti.
biotics,

The wearld population ks growing and
peaple are living longer but we have altered
the microbiological ecology to our cost.

The spectrum of organisms causing in-
fection has changed with resistant strains
developing. Opportunistic infections are
rampant in an ever-increasing hoard of im-
muralogically bankrupt patienits.

The Immune-Comprised host
I'ypical causes are:

® [Defect in white cells - congenital, ac
quired,

® Defect in immunoglobulin production
ongenital, scquired.

& Malignancies

& Malnutriticn

# Disbetes mellitus (uncontralled)

& Akoholism

® Azplenia

® latrogenic - antibiotics; corticosteroids;
immunosuppressives; cytoborics.
Let us not forget that antibiotics may

have dangerous side-effects.

Dangers of antibiotic usage

These may be life-threatening for ex-
arviple:
& Anaphylaxis - penicillin;
# Blood dyscrasa - chloramphenical;
#® Supra-infection - bacterial or fungal,
Also resistance may become a prob-
lem, in the individwal or the community.
Resistance has ccourred with the staphy-
lpcocous, mMEeningocooous,  @OnNCooCoUs,
preumococous and salmonella typhi, to
renthan but & few, and disasters have oc-
curred world-wide as a result,
The old adage “to know an organism s
to know s sensitivity™ no longer applies,

J

Four questions

Before prescribing an antibictic, thers
are four questions 1o be answered:

{1} ls infection present? (Fyrexia is not only
caused by inbection)

{2) What s the mast likely organism??

(3) What is the appropriate treatment?

{4} |s the treatment more dangerous than
the disease?

We shoukd aim at identifying the
organism wherever possible. | do not wish
to. imply that every infection must be
specifically identified and that the choice of
treatment must be dependent on better
labomatony tests for diagnosis.

Using our chnical judgement we can in-
fer what organism is likely to be re-
sporsible. We should choose an effective
narrow-spectrum  agent and not  in
discriminately use the broadest-spectrum
antibiatic we can find.

Koprowsky, the pionesr virchogist, has
said, “If a universal antibictic is found, im-
mediately organise societes to prevent its
use. It should be dealt with as we should
have treated, and did not treat, the atomic
bomb!™

Mode of action of Antibiotics
Antibictics may act n several ways at
different sites om the organism (Fig. 1):
Cell weall synthesis - penkcilling, cephalos.
paring Membrane permeability - ampho.
tericin B, nystating Metabolic processes
- sulphanamides, trimethoprim; Genetic
processes: OMA, BMA - rfampin, idoxuri-
dine, adenine arabinoside; Protein symn-

thesis: ribosomes -  aminoglycosides,
tetracycline,  chlaramphenical,  ervthro.
mycin, clindamcydin.

Resistance

Resistance may be a natural
phenomencn or it may be acouired and
even transferred by & genetic mutation. |t
may be due to lack of target site; poor
permeability; production of drug-miodify-
ing Cnzymes

Antibiotic

Transfer of resistance

Resistance may be transferred via the
processes of conjugation, transduction,
an transformation.

This coding & emploved in genetic
engineerng but the phenomenon has oc.
curred in nature, particularly with gram
megative  organisms, resulting In the
development of multiple drug resistant
strains. [t B conceivabde that resistance
may be transferred from nonpathogenic
bacteria to virulent organisms whose sen-
sitivity is thereby totally altered.

Clavulanic Acid

A recent interesting development has
been the intreduction of davulanic acid
which possesses minimal antibacteral acti-
vity but is a potent inhibitar of b-lsctamase,

It has been combined with amoxycllin
(Augmentin) o produce an enhanced
gpectrum of activity but it & still early days
o appreciate just how effective it really is,

It does mot inhibit the rarer chramo-
somally-coded (as opposed to plasmid-
coded) blactamase and kB ineffective
against  penicillin-resistant  prieumococe
and gonoooos as well as cloxadillin. resis.
tant staphylocood.

Lack of response
Failure of the temperature to sette or

ather features indicating a lack of response

should ot be handled simply by ringing

the changes, by adding or substhsting

drugs. We have to consider the following

IS5LIES:

® |5 the diagnosis cormect?

# |5 the choice of drug comed®

# ls the dosage adequate?

& |5 the route of administration appro-
priate

® s there a barrier preventing access of
the anti-microbial agent to the
organism#

® |5 the organism resistant?

® Are mare than ane Qrganesms respon.
sible for the infection?

® |5 there pus which reguires to be drain.
ed?

® Are there assocated diseases contri
buting to patient failure?

® |z drug fever causing the pyrexia?
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The world of Cephalosporins

The last few years have been
characterized by the explosion of
cephalosporin derivatives. Just what Is
their role today?

Certain facts have emerged,

They are rarely the drug of dhalce, Oral
administration is seldom mecessary, They
are expensive agents, The seep commer.
cial competition results in more products
and mone confusiarn.

There are differences between each suc.
ceeding generation. The injections have
become less painful; hak-life has increasesd

choice for gmm negative bacterdal men:
ingitis dwe to a susceptible organism. It
should mot be used for gram positive
arganisms such as in  preumocoocal
mizningitis.

Cefotasimne (Claforan) has similar perse-
trative properties into the oerebrospinal
flukd but has perhaps not been written
about as extensively,

Itz advantage over Moxolactam is that it
does have considerable activity against
cpran paasitive Cooci such as strep. pneumo-
miae and penicillinase-producing  staph.
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Before prescribing antibiotics, there are four
questions lo be answered:

1) Is infection present (Pyrexia is not
only caused by infection

2) What is the most likely organism?

3) What is the appropriate treatment?

4) Is the treatment more dangerous
than the disease?
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amd higher blood levek are attained. The
disadvantage is that they have become less
effective against gram positive organisms
bt this is countered by increased potency
agalmst gram negative straing. Hopefully,
the fourth generation cephalosporins will
demonstrate mare activity against pseudo
mmonas.

A warming shoukd be given that the
cephalosporing do not cross the  blood
brain barrer and should not be used to
treat meningitis. The exceplion & Moxo
lactam which diffuses readily into the
cerebrospinal fluid and may be the drug of

Prophylaxis
What is the place of antibiatics in the
presention of infection?

Chemaprophylasis s only likely to suec
ceed if yvou know whal organism you are
Iryirsg bo protect against - a single, identi-
fiable and treatable microbe,

The propindactic agent should be given
just before the event which is liable to intro-
duce the organism into the blood stream
and need not be continued for long after-
wards.

Another aspect of prophylaxis waorth
menticning is the use of vaccines. We are
familiar with immunisation against small.
pox, yellow fever, poliormyelitis, diphtheria,
tetanus, whooping cough, measles,
rubella, hepatitis and others, Recenty the
pneumacoccal vaccine has been added o
the list.

Why should prophylaxis be necessary
with all the antibacterial agents that are
availabde?

In the US4 more than ane million cases
of preumococsal pReumonia ooour an-
nually, and the hospital montality has not
been significantly reduced - over the age of
50 years, it remains at about 30% . Mast of
the deaths coour in the first five days from
earty imeversible physiclogic injury which is
unaffected by antimicrobial drags.

The morality of preumococcal men-
ingitis is still 40%. Otts media has an
appreciable morbidity. Hecently multdrug
resistant strains of the pneumocoocus
caused virulent epidemics among children.

For these reasons, a real need for pneu-
mocoocal vacdne has ansen. Significanthy,
the initial traks were conducted in South
African mineworkers who are particularly
susceptible to pneurmonia. Patiemts  in
whorm its use should be considered incude
the elderly with cardiac or pulmonary
disease, patients with malignancies, - the
nephrotic syndrome, haemoglo-
binopathiss, aplastic ansemia, asplenia,
immuncdeficlency  states,  Immunasup-
pressive therapy and transplants,

A) Good Chance of Success

B Variable Success

Mot Indicated

1 Rheurnatic levar

2 Infective andocardilis

3 Tub=rculosis

4 Meningococcal
menimnikls

5 Palvic and colonic
surgery

3 Burns

1 Chronic bronchils
2 Lardiac and neurcsurgery

4 Prolonged labour with
ruptured membranes

1 ‘Chean’ surgery

2 Cardiac catheterisation

3 Bladder calhalarisation

4 Vus infections

5 Coma

& Patient on corticostercids
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Antibiotic Update

Urinary Tract Infections

Infections of the urinary tract wamant a
special mention as there have recently
been some changing concepts in their
management, Bacleriological examination
of the urine & essential to the diagnosis of
wrinary infection and the asssssment of the
efficacy of treatment.

Irfections may be asymptomatic while
SYMPLaME sy ooour in the absence of in
fection, The presence of infection is parti.
cularly imnportant in the pre-school child, in
pregrancy, and in the male.

The ‘wrethral syndrome or the
‘frequency-buming syndrome’ is comman
in young females. It may be related to
sexual activity, is often sefflimiting, s
troublescame, but rarely leads to renal
darmage.

Infection in the various groups merit
separale consideration.

Hun-pregnant Women

About B0% of acute infections are
caused by E. Coli Proteus mimbilis
accounts for another 10% and staphylo-
coorus saprophayticus B a recently recog-
nized pathogen, In symptomatic sterile

wurla one should also consider the
possibility of chlamydia infection.

A gingle organism i the culprt in the
megorty of acute infections.

Most of the crganlsms are sersitive to
sulphanamides and ampicillin and a 7-10
day course & usually given. A single dose
afl 3G Ampicillin or a cephalosporin has
resulted in cures; this may simply have
been an aid to nature. At any rate, a three
day course is as effective as ten days. A
relapse refers to a recrudescence of infec-
tion shortly after treatment and the
organism & identical

Redinfection is dwe to a diferent
arganism and is managed by retreatment
appropriately. Relapse implies a parsistent
arganism with the risk of renal comph
cations if it is not eradicated. It is not always
possibde 1o distinguish upper and lower
remal tract Infection. Treatment of the re.
lapse Is by & two week course of an anti-
biatic 1o which the organkm i senaltive.

Supportive measures which apply 1o all
are a good flukd intake and freguent com:
plete micturition especially on refiing to
bed when the last dose of the antibiotic
should be taken. With another relapse,
radiography  should be pedormed 1o
establish whether a remediable abmar
mality is present. This alse applies o the
patient who has frequent re-infections,

Long-term treatment

Long-term therapy has three distinct
purposes: cure: suppression: prophylasis.

A mumber of agents have besn used
- mandelamine, nitrofurantoin (as  ant
septics), sulphonamides, timetheprim and
cotrimoxazole, Once contral has  been
achieved, the dose can be reduced to

nightly or alternate nightly, Toxicity and
super-infection are rane,

Pregnancy

Soreening s important in pregrancy.
About 5% of pregnant patients may have
asymptomatic bacteriurla, OF these
patients, about 30% may develop clinical
pyelonephritis with the risk of abortion,
premature labour and still births. One must
remember to avold tresting with a tetra-
oydine.  Sulphadimidine, amgpiclin and
nitrofurantain may be wsed throughout, al-
though sulphonamides are best avoided in
thee last timester as they displace bilirubin
fromn their protein: bound sites.

Children

The risk is of damage to the kidney with
resultant scaming and chronic pyelone.
phritis. A search must be made for an ab-
narmality especially cystoureteric reflux,
The: principles of treatment are the sarme as
ir tFee adult

Adult male

IF an wnusual organism or & mixed infec-
tion are found of re-infection oocurs inan
adult male, an IVF should be pedormed. If
no organism & found, chlamydia may be
the cause and this can be treated with
enthromycin or tetracycline. In some
patients the source may be the prostate
and trimethopnm concentrates well in this
tissiee arel may be used alone or in com:

bination with a
mixxazalke),

sulphonamide  [cofr

Interaction of Antimicrobials

While the effects of drug interaction with
the antimicrobiaks do not constitute a major
problem, it may be worth bearing the
following in mimd:

Anti-viral agents

Selective anti-viral action is a difficult ab-
joctive to achieve. The organism & intra
cellular and the agent i likely to be taxic 1o
both the human cell as well as the inveding
microbe.

Furtharmaore, the cell has already besn
damaged by the time the diagnosis of a
viml infection 8 made and therefore
therapy is not lkely to be successful,

Interferon  has been somewhat dis.
appointing but Adenine Arabinoside
(Ara-A), criginally used as an anti-cancer
agent, has had some sucoess in treating
disseminated herpes simplex and zoster
infections, particularly in the compromised
nost,  Acyclovir (Zovirax) shorens the
course of genital herpes but does not
prevent recurrences, [t i avallable as a
cream but is undergoing triaks i oral and
intravenous farms.

Anti-fungal drugs

Dirugs for treating mycotic infections in-
clude amphotericin B, flucytosine, grise-
ofulvin, nystatin and miconazaole.
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Antimicrobial Interacting Drug Effect
Aminogheoside Ethacrynic acid i T Obodoxicity
Ethacrymic acid ¥
Musche relaxants Maeuromascular
blockads
Some cephalosporins £ Mephroboxiciy
Tetracyclines A acids ] + Absorption of
Ferrows sulphate i tetracycling
Anticoagulants 4 Prothrombin indesx
Sulphonamides Cirad by lycaemics ) L Rlaod sugar
Anticoaqulants + PL
Mathoirexate I axicity al
t methotresale
Chloamphenicol Orral hypoglycaermics + Blood sunar
Anticnagulants P
Phenytoin t Tomicily of Phenyboin
A pricillin Cantraceptive pill Preqnancy
Rifampicin Anilicoagulant + P
Corlicostercids t Diose of corticosterald
Feguired
Contraceptive pill Pregnancy
Metronidazake Abcohol Ardabuse effect
Anteoagulkan 4 Ful
Amphstencin B Dragaxin Diigitadis. bondcity
{hypokalaemia)
1 = deoeased = = increased
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