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Antibiotics: “Take these just in case”

DR DANIEL FLYNN explains how prescribing antibiotics
when they’re not truly necessary can potentially create
dangerous, unintended consequences...

NTIBIQTICS are, without a doubt,
Atzhe miracle drugs of the 20th and
ist Century, On reflection, Itis a
testament to human ingenuity, curiosity and
endeavor lhat such effective drugs are avail-
able for our patients.

These “magic bullets” can be selected to
target palhogenic bacteria without damag-
ing human cells. The effectiveness of such
drugs is fruly remarkable and has resulted in
countless millions of lives belng saved. Prior
to this pharmaceutical revolution, infections
were treated surgically or with substances
from folklore and myth.

The great Alexander Flerning is credited
with discovering penicillin. Like a lot of great
discoveries, it cccurred by accident. Fleming
had ieft a petri dish, containing Staphyiococ-
cus species, open overnight. The following
morning it was found to be contaminated by
a mould.

The interesting finding was that the mould
had caused an inhibition of growth of the
bacterial cells directly around it. When the
mould was Isolated, it was found to be the
fungus, Penlcillium. But, he was not the first
to notice this phenomenon. In fact, thou-
sands of years ago, in ancient Greek and
Indian societles, moulds and other plants
were used to treat infections. Since the ac-
tive substrate of the mould ~ penicillin -~ was
isolated, the drug has been placed in mass
produclion,

Penicillin was incredibly effective at treating
infections during the Second World War,
during which it saved countless fives, not to
mention all the limbs that would otherwise
have been amputated. It had a high excre-
tion rate and was so prized at ihe Ume that
urine was coliected so that the penicillin
could be recycled and reused.

Antibiotics and dentistry

However, misuse of the drug over fime has
conlributed to the development of resistant
strains of bacteria forming. Frighteningly,
{hers are now organisms that are resistant

to all approved antibictics and can only be
lreated by experimental antimicrobials, which
may potenlially be extremely toxic.

Antibiotics should be given the respect
they deserve, otherwise infeclions which
were amenable to treatment by antibiotics
may become unlreatable. We all have a duty
as clinicians to only prescribe antibiotics
when lhey are truly indicated, Prescribing
antibiollcs Instead of inftialing treatrment on
“difficult” patients or due to time constraints
should be minimised to exceptional situa-
lions.

Patients have now grown accustomed to
taking antibiotics following lreaiment or, in
s0me cases, instead of treatment, and will
often pressurise a clinician into prescribing
an antibiotic. As clinicians, we feel better
when we prescribe the drugs as it seems we
are doing everything in our power to assist
the patient and prevent future problems.
These noble intentions have very serious,
unintended consequences.

In an ideal world, antibiotics should have a
very minor role in modern day dentisiry. We
are all aculely aware that everyday practice
can be chaflenging to manage, espscially
if there are numerous ermergency appoint-
ments added to a full-day list. In specialist
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practice, ihers is more time to assess and
treat patients, and, as a result, it is extremely
rare to prescribe an'antiblotic.

In the last year, we wrote two scripts for
antibiolics, which is certainty much less than
what | used fo prescribe when 1 worked in
general practice, but Ihis Is also due to a
better understanding of the biclogical inter-
actions of odontogenic infections and pain.

Amoxycillin and metronidazole
The antiblotics predominantly prescribed by
dentlsts are amoxycillin and metronidazole.
Penicillin {amoxycillin) works by Inhibiting the
final transpeptidation reaction necessary for
the formation of a rigid bacterial call wall.
This means the cell must be dividing for the
antibiotics to work and results in a cell that
has a porous cell wall and {hat ullimately
dies. Importantly, human cells do not have
cell walls and therefore are cornpletely unaf-
fected by this process.

Amoxycillin is used as it is resistant to
gastric acid and can achieve a higher serum
concentration than other penicilins. Some
bacteria are capable of degrading the B-
lactamase structure of the antibiotic, and,
{herefore, clavulanic acid can be added to
amexycillin to increase the bacteria that is
susceptible to ihe antibiotic. The acld works
as a “suicide Inhibitor” by binding ireversibly
and competitively to the bacterial enzymes
that break down the antibiotic.

Metronidazole is an antibiclic used prima-
rily for anaerobic Infections. It diffuses into
these cells and is subsequenily reduced into
the active metaboiite. This is then incorpo-
rated into the DNA and disrupts the helical
structure. This inhibits nucleic acid synlhesis,
resulting in cell death. The reason metroni-
dazole is not toxic to human or aercobic cells
is because the drug is not reduced Into the
active metabolite in these cells

Demeclocycline Is present in ledermix. |t
acts as a bacteriostalic agent and therefore
does not kill bacteria. Like metronidazole, it
diffuses Into the celt and inhibits cell growth
by inhibiting translation {protein synthesis).

| only use ledermix in trauma cases or in
cases where lhere is a hot pulp. Ledermix
is used as an interappointment drassing to
decrease the chances of external resorption
in trauma cases' and to decrease the inflam-
mation in the pulp In "hot pulp” cases. Itis
the sterold rather than Lhe antiblollc Lhat is
effective In bolh these cases.

Studies have shown that 70 per cent of the
steroid is released In the first 24 hours, with
the remainder released over the following
days.? Ledenmix, contrary to popular belief,
does not reduce the risk of flare-up following
first stage RCT. However, it may reduce the
post-operative pain In cases of acute apical
periodontitis.?

Endodontic procedures
In conjunctlon with endodontic iherapy, In
order to alleviate dental paln, several surveys
have shown a tendency among denlists to
prescribe antibiotics. Despite advances in
our understanding of the causes of pain and
the risks associated with the prescription of
antibiotics, there Is slill an alarming armount
of preseriplions “just in case”.

Although ihis is dane for all the right rea-
sons, we must seriously question ourselves

every time we reach for the prescription pad,
and wonder if it is in the patient’s (and soci-
ety's) best interests, or whether we are dolng
this to make everyone feel good.

Antibiotic resistance

Antibiotics tend to be misused in three major
ways,

1. They are used for too long a duration.

2. When used as a substitute for definitive
treatment ie. incision and drainage, root
canal treatment or exiraction.

3. When used prophylactically or “just in
case”. When you hear yourself uttering thase
three words put your pen down, or at least
instruct the palient not to get the drugs un-
less there Is a problem, and they have taken
appropriate analgesics and consulted with
you on the telephone.

There is no need to continue taking anti-
biotics for seven to 10 days if after three to
five days all syrmptoms have disappeared.
Remember, it has been estimated {hat there
are 10 times Lhe number of bacterial cells
in our bodies than human cells. All of these
cells are exposed 1o the antibiolic despite
the vast majority of the bacterial cells provid-
ing a protective function in our system.

When antibiotic resistance develops, it may
be passed on to olher species of bacteria
and these spedies can then, in tum, be
passed on to other people. Bacleria have
proven to be incredibly successful at adapt-
Ing to all environments and have acquired
ingenious ways of developing resigtance to
antibiotics:

» They can produce substances that
inactivate or breakdown the antibiotic eq. B-
lactamase enzymes which inhibit penicillin.

* Pump ihe antibiolic out of the cell.

* Alter the struclure of the antibiotic target
site.

¢ Alter iheir metabolic pathway and find
another way of making the essentlal material
that the antibiotic inhibits.

Treating pulpitis and abscesses
Antiblotics are frequently prescribed to
patients presenting with pulpilis. If a patient
has a vital pulp or gives a history consistent
wilh pulpitis, then do not prescribe antiblol-
ics. Pulpitis may be reversible or Ireversibla.
The cause of the pain is an inflammatory
response within the pulp chamber. In sum-
mary, the inflarnmatory response is initiated
by microbial iritation, chemlcal, thermal or
mechanical trauma. The inflammatory me-
diators {such as substance p, cytokines and
bradykinin) that are released, cause nerve
sprouting and decrease the lhreshold that
needs to be reached for the nerve o fire,

This explains why a cold or hot stimulus
causes pain in an inflamed tooth and not in
a healthy pulp. The analogy Is that the pulp,
just ke sunburned skin, Is extremely sensi-
{ive to touch, whereas healthy skin reacts
nomally to these stimuli.

Antibiotics are not appropriate to treat pul-
pitis. [firreversible, pulpitis Is diagnosed, then
a pulpotomy will reduce 80 per cent of the
symptoms and allow analgesics to0 be more
effective. If you decide to enter the canals
following a pulpctomy, it is better to fully
chernomechanically debride the whole canal
systern, rather than partially removing part of
the pulp tissue within the canals.

Definite treatment is the gold standard.
However, in emergencies where it is nol pos-
sible to initiate treatment, analgesics and an-
fi-inflammatories are the reatment of choice.
[ would prescribe 400mg of ibuprofen (max
dose 3200mg/day) and 500mg paracetamol
{max 4,000mg/day) to be taken every four fo
six hours, and plan to start treatment at the
first avallable opportunity.

In necrotic cases and cases with periradic-
ular abscesses, once definitive treatment
{rook canal debridement or extraction) has
been completed, then antibiotics are not
necessary. Studies from our oral surgery col-
leagues show that antibiotics can reach the
pulp space in a matter of hours in vital teeth,
however, in necrotic pulps, It takes days to
be detected. .

As there is no blood supply, the antibiotics
presumnably diffuse into the empty space.
The source of infection in apical pericdon-
tilis is almost always a bacterial blofilm 1hat
Is present within Lhe root canal system,
Antibiotics will have little effect on this
biofilm. In acute cases, bacteria may leave
ihe root canal system and can be found in
the periapical tissues. Again, if the source
of infection is removed by extraction or root
canal treatment, then the immune system
will adequately deal with the remaining bac-
teria, In cases where there is a draining sinus
present, antibiotlcs should not be prescribed
in fieu of treatment. If a sinus is present, lhen
it is unlikely that there will be significant pain
following treatment. But, some patients may
notice an increase in discharge in the days
immediately following treatment.

Spread of infection

One of the few legltimate reasons for using
an antiblotic in endodontics is if there is a
spreading infection and there is systemic in-
volvement. The basic measures of removing
the source is essential, however, in this sce-
nario, the bacteria are distant to the source
of infection and continue to spread.

These bagcteria are virulent enough to
invade and ihrive in tissues and may cause
significant morbidity, or, in extreme situa-
tions, even mortality. Systemn involvement
is indicated by extra-oral swelling, fever,
malaise and lymphadenopathy.

Patients with systernic involvement may be
managed by a general dentist or a specialist
endodoniist, but severe cases may need to
be referred to an oral surgeon or a maxil-
lofacial surgeon for extensive drainage and
hospitalisation. In this instance, empirical
antiblotics are prescribed before culture and
sensitivity tests are carried out to ascertain
what aniibiotics are the most sffective to
control the infection. |
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