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Abstract

Antibiotics represent an important adjunctive method in the complex and effective periodontal therapy.
Moreover, beside the curative effects of antibiotics, antibiotic prophylaxis needs to be taken into account when
particular cases of infectious risk patients need to be correctly approached. An important criterion in the
antibiotic prohylaxis selection includes the physiopathological state of the patient: his general state of health, his
immune status, his medical-surgical history, his comorbidities and his current medications. All this in order not
to carry out contraindicated associations and to avoid the potentiation of undesirable effects. Compliance with
these selection criteria maximizes therapeutic efficacy while limiting individual risks (hypersensitivity, adverse
effects) but also collective risks with respect to the emergence of bacterial resistance. In summary, antibiotic
therapy must be justified with the best efficacy, the best possible tolerance and at a reasonable cost. In addition,
the methods of compliance and the duration of the treatment can direct towards preferred molecules.
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Introduction combination. Monotherapy is the rule and
Resistance to  antibiotics s the prescription of a dual therapy from the
increasingly important, it is therefore outset must remain exceptional [1, 2].
necessary to prescribe in a fairer and more The second criterion to take into
appropriate way to combat this account when prescribing an antibiotic is
phenomenon: it is a real public health the type of germs responsible for the
issue. Indeed, the implementation of anti- infectious phenomenon. Scientific
infectious therapy should not be done evidence shows that the majority of germs
systematically but on a case-by-case basis involved in dental infections are
and in line with current scientific data and streptococci and anaerobic bacteria [2]. In
the recommendations of learned societies. most cases, the antibiotic therapy
The first criterion for choosing an performed is probabilistic. An antibiogram
antibiotic prescription is determined by the can be performed in the event of failure or
type of infection and its intensity. Indeed, resistance to  probabilistic  antibiotic
the precise diagnosis of a pathology or the therapy and an antibiotic molecule with
assessment of an infectious risk will make specific action on the germ (s) in question
it possible to choose whether it is will thus be established [2].
necessary to institute antibiotic therapy in The prescription is also guided by
addition to the technical act. the pharmacological characteristics of the
The severity of the infection, for its antibiotic molecules. Their different
part, will direct towards a first-line characteristics make it possible to orient

monotherapy or a second-line
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the prescription of one specialty rather
than another.

It is necessary to take into account
the average spectrum of activity, the blood
and / or tissue diffusion, the availability
compared to the initial dose (in the blood
and the tissues depending on the desired
effect), the tolerance (prefer a molecule
which has the fewest side effects) and the
cost of treatment [2].

Finally, the physiological and
physiopathological peculiarities of the
patient should be taken into account: his
general state of health, his immune status,
his ~ medical-surgical history, his
comorbidities and his current medications.
All this in order not to carry out
contraindicated associations and to avoid
the potentiation of undesirable effects.
These  different  physiological  and
physiopathological  terrains  will  be
developed later [3].

Compliance with these selection
criteria  maximizes therapeutic efficacy
while limiting individual (hypersensitivity,
adverse effects) and also collective risks

Table 1. Antibiotic prophylaxis in adults

with respect to the emergence of bacterial
resistance [4]. In summary, antibiotic
therapy must be justified with the best
efficacy, the best possible tolerance and at
a reasonable cost. In addition, the methods
of compliance and the duration of the
treatment can direct towards preferred
molecules [1, 5].

Dental procedures can be non-
invasive or invasive. In the general
population, antibiotic prophylaxis is
recommended before performing certain
invasive procedures [6] (Tables 1 and 2):

- Impacted mandibular wisdom
tooth avulsion, impacted tooth avulsion,
disintegrated tooth, germectomy.

- Pre-orthodontic surgery of
impacted or enclosed teeth.

- Autotransplantation.

- Bone surgery (excluding
maxillofacial and ENT surgery).

- Sinus floor elevation with or
without filling material.

- Bone graft in onlay.

- Placement of a bone
regeneration membrane or filling material.

Antibiotic Dosage
Amoxicillin 29 — 1h before intervention
Clindamycin 600mg — 1h before intervention

Table 2. Antibiotic prophylaxis in children

Antibiotic Dosage
Amoxicillin 50mg/kg — 1h before intervention
Clindamycin 20mg/kg — 1h before intervention (child > 6years old)

Azithromycin

20mg/kg — 1h before intervention (child < 6years old)

Clarithromycin

15mg/kg — 1h before intervention (child < 6years old)

The immunocompromised patient
is at risk of local and/or systemic infection
regardless of the origin of their
immunosuppression, whether acquired or
congenital [2].

This immunosuppression can be
caused Dby drug immunosuppressive

treatment,  chemotherapy,  long-term
corticosteroid therapy or linked to a
pathology.
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Subjects  at risk of
endocarditis

Infectious endocarditis is defined
as a microbial graft on an injured or
prosthetic heart valve following the
performance of a remote procedure [6].
There are 1,500 cases / year in France, the
prognosis of which remains reserved since

20% of hospital mortality is observed

high
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following infectious endocarditis [3]. Note
that infectious endocarditis due to
Staphylococcus aureus can also develop in
a healthy valve after intravenous drug
injection [7].

It is essential to identify a patient at
high risk of endocarditis to avoid any risk
of infection during an operation, which
could have serious consequences at a
distance [3].

The medical questionnaire must
target these risky cardiac pathologies and
the information must be completed by
contact with the patient's attending
physician and / or -cardiologist. The
following are considered to be at risk of
infectious endocarditis:

- History of
endocarditis.

- Existence of a valve
prosthesis (mechanical or bioprosthesis) or
a prosthetic ring.

- Presence of a congenital
cyanogenic heart disease (eg: transposition
of the great vessels, tetralogy of Fallot,
Eisenmenger syndrome):

0 Not operated or with a
systemic pulmonary surgical bypass.

0 Operated with residual shunt.

0 Operated with prosthetic
equipment.

Some patients have an
infectious endocarditis prevention card
issued by their cardiologist, which is
personal and specifies the patient's heart
disease [8].

Certain invasive procedures are
formally contraindicated in patients at high
risk of infectious endocarditis [9]:

- Intraligamentary anesthesia.

- Root amputation.

- Transplantation.

- Relocation.

- Periapical surgery.

- Periodontal surgery.

- Installation of filling material.

- Pre-orthodontic surgery of
impacted or enclosed teeth.

infectious
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- Implant surgery and peri-
implantitis (absolute contraindication in
the event of a history of infectious
endocarditis).

However, in the event of peri-
implantitis, =~ AFSSAPS  recommends
performing  mechanical  debridement
combined with curative antibiotic therapy

[6].

Endodontic treatments can be
performed under very strict conditions
[10]:

- Verification of pulp vitality:
no endodontic retreatment.

- Establishment of an operating
field (dam).

- Carrying out the treatment in
one session provided that the canal lumen
is fully accessible.

These treatments can therefore be
applied to single-rooted teeth or even to
the first premolars if both canals are
accessible.  There is no  strict
contraindication for performing
endodontic treatment of a multi-rooted
tooth if all the conditions are met.
However, avulsion will be required if one
of these conditions cannot be met.

In these patients at high risk of
infectious endocarditis, it is necessary to
institute oral monitoring every 6 months as
well as good oral hygiene [8]. Indeed, it
has been shown that the risk of
bacteraemia is greater during daily
brushing or chewing than during an oral
procedure, which remains occasional [11-
13].

In terms of oral and dental
procedures, any invasive procedure that is
not contraindicated requires  the
implementation of antibiotic prophylaxis
[9]. By invasive procedure is meant all
procedures involving manipulation of the
gingiva, pulp or periapical region.

Also concerned are cases of
intrusion of the oral mucosa and the
installation of the dam (Habib et al., 2015).
In this way, non-invasive procedures,
which do not require the establishment of
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an antibiotic prophylaxis, will be opposed
to invasive procedures [15].

Recommendations have not always
been consistent across Europe. Indeed,
since March 2008, antibiotic prophylaxis
is no longer recommended in Great Britain
by decision of the National Institute for
health and Clinical Excellence (NICE)
[16]: a simple chlorhexidine mouthwash
was performed before dental procedures,
invasive or not [17].

A modification of the NICE
recommendations took place in 2015 due
to lack of evidence: Great Britain now
follows the European recommendations of
the European Society of Cardiology (ESC)
concerning the antibiotic prophylaxis of
patients at high risk of infectious
endocarditis [18].

Unbalanced diabetic patient

Diabetes is a metabolic disease
diagnosed by an increase in fasting blood
sugar (> 1.26 g / L twice) [19]. This
hyperglycaemia may be due to a defective
insulin secretion (type 1 diabetes or insulin
dependent) or a deficiency of the target
cells to insulin (type 2 diabetes or insulin-
resistant), or both at the same time [20].
Gestational ~ diabetes  occurs  during
pregnancy and is therefore transient: blood
sugar returns to normal postpartum [20].

However, developing gestational diabetes
increases the risk of developing long-term
insulin-resistant diabetes [19].

In the long term, a diabetic patient
presents an alteration of the vascular walls
by microangiopathy. This can cause
delayed healing due to poor blood
circulation [19]. Diabetes is a risk factor
for developing periodontal  disease.
Likewise, periodontal disease disrupts
blood sugar balance, so treatment
improves blood sugar balance [21].

Before any act, it is essential to
know if the diabetes is balanced or not.
For this, we must refer to the value of
glycated haemoglobin HbAlc which
represents the glycaemic balance of the
last 3 months [20]. The diabetes is
balanced if the HbAlc is < 7%, beyond 7,
the patient presents a risk of infection.

If the diabetes is balanced, then the
patient belongs to the healthy patient
population:  there are no  special
precautions. On the other hand, in the case
of unbalanced diabetes, a distinction must
be made between non-invasive and
invasive acts as presented in Table 3.
There is, to date, no consensus among
learned  societies  concerning  the
management of the unbalanced diabetic
patient.

Table 3. Recommendations regarding the use of antibiotics in unbalanced diabetic patients

Society Non-invasive
intervention

Minimal
intervention

invasive | Major invasive intervention

AFSSAPS No
(2011) prophylaxis needed

antibiotic | Antibiotic prophylaxis 1h before intervention

ADF (2013)

Antibiotic prophylaxis | Antibiotic  prophylaxis 1h
1h before intervention | before

intervention  plus
antibiotic until cicatrisation
(minimum 7 days)

SFCO (2012)

Antibiotic prophylaxis 1h before intervention plus
antibiotic until cicatrisation (minimum 7 days)

It is preferable to carry out the care
in the morning for a patient with insulin-
dependent diabetes and to avoid stress.

This is because stress can cause
acute  decompensation, i.e. diabetic
ketoacidosis or hyperosmolar
hyperglycaemia syndrome. In the event of
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hypoglycaemia, the patient should be re-
sugared [19].

Patient with renal failure

Renal failure is an impairment of
the excretory and endocrine functions of
the Kidney. It can be acute and transient or
chronic and irreversible [3]. The latter
results in a progressive and gradual loss of
glomerular filtration rate [22] as well as an
increase in serum creatinine and uraemia.

The glomerular filtration rate is
calculated using the Cockroft and Gault
formula, based on the determination of
serum creatinine [23].

In the event of mild chronic renal
failure, drug treatment, of which the
following is a non-exhaustive list [3], may
be sufficient:

- Epoetin B (NeoRecormon®)
in case of anaemia.

- Calcium (Cacit®) and
sevelam (Renagel®) for the treatment of
phosphocalcic abnormalities.

- Allopurinol (Zyloric®) +/-
colchicine (Colchimax®) for the treatment
of hyperuricaemia.

For severe or terminal chronic
renal insufficiency, the main treatment
consists of artificial filtration: dialysis, or
recourse to a transplant. Dialysis follows a
schedule of three sessions per week with
heparin injection during each session. For
a patient transplanted or whose transplant
is scheduled, an immunosuppressive

treatment is set up to minimize the risk of
rejection.

The oral repercussions are
numerous and it seems that 90% of
patients with chronic renal failure present
oral symptoms which can take the
following forms: gingival bleeding,
premature loss of teeth, periodontal
involvement or xerostomia [24]. To this
can be added halitosis due to increased
urea levels in saliva, which urea turns into
ammonia [25].

Before any treatment for a patient
with chronic renal insufficiency, it is
essential to contact his or her attending
physician or nephrologist to know the
nature and severity of the insufficiency,
the treatments followed and to discuss the
precautions to be taken [7]. For a patient
awaiting a transplant, it is necessary to
carry out a clinical and radiological oral
assessment to highlight the infectious foci
to be eliminated [26]. When performing
non-invasive procedures, no antibiotic
therapy is necessary.

For invasive procedures, antibiotic
prophylaxis should be put in place one
hour before the operation at a rate of 2g of
amoxicillin or 600mg of clindamycin in
case of penicillin allergy [24]. Due to the
heparin injection during the dialysis
session, bloody surgical procedures should
preferably be performed the day after this
session.

Table 4. Antibiotic dosage depending on creatinine clearance

Antibiotic Creatinine clearance
Superficial renal Moderate renal Severe renal
insufficiency insufficiency insufficiency
(>30ml/min) (10-30ml/min) (<10ml/min)
Amoxicillin 1g in the morning 1qg initially followed by 1qg initially followed
1g in the evening 500mg every 12h by 500mg every 24h
Clavulanic 125mg in the 125mg initially followed 125mg initially
acid morning by 62.5mg every 12h followed by 62.5mg
125mg in the every 24h
evening
Spiramycin 31U in the morning
31U in the noon
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31U in the evening
Clindamycin 600mg in the morning
600mg in the evening

Metronidazole 500mg in the 500mg in the morning

morning 500mg in the evening

500mg in the noon
500mg in the

evening
Doxycycline 200mg in the Contraindication

morning

A blood test can be prescribed
before an operation to find out the latest
values for platelets, serum creatinine,
uraemia and polymorphonuclear cells in
order to prevent a risk of infection and / or
haemorrhage [26]. If there is a need to
prescribe curative antibiotic therapy,
certain molecules with renal elimination
should have their dosage adjusted
according to the creatinine clearance as
presented in Table 4. As a reminder,
macrolides are contraindicated in the event
of treatment. colchicine and penicillins are
not recommended in combination with
allopurinol [3].

Patient with hepatic insufficiency

Hepatic failure (HI) results in
decreased liver metabolism with decreased
enzyme synthesis and plasma protein
synthesis [23]. The evaluation of this
metabolism is based on the assay of ASAT
and ALAT transaminases, y-GT as well as
on the clearance of antipyrine. Table 5
shows the current accepted values for liver
enzymes and Table 6 shows the stages of
hepatic insufficiency according to the
clearance of antipyrine.

Table 5. Accepted common values of liver enzymes [3]

Hepatic enzyme Common value
ASAT 4-40 IU/L
ALAT 4-40 1U/L
v-GT 8-35 IU/L

Table 6. Stage of hepatic insufficiency according to antipyrine clearance [23]

Antipyrine clearance Hepatic insufficiency (HI) stage
37ml/min Healthy

24ml/min Superficial HI

20ml/min Moderate HI

14ml/min Severe HI

The aetiology of this hepatic
insufficiency can be viral, implicating
hepatitis viruses such as HBV and HCV, it
can also be induced by taking drugs or
consuming alcohol. These liver
pathologies can progress to a terminal
stage called cirrhosis [27]. Before any
procedure, it is necessary to contact the
attending physician or the hepatologist to

know the aetiology of this hepatic failure,
its stage, the treatments followed and to
discuss the precautions to be taken.

The complications of this hepatic
insufficiency are diverse, we can cite
immunosuppression caused by cirrhosis,
thrombocytopenia caused by portal
hypertension and splenomegaly [28]. At
the oral level, gingivorrhagia, purpura,
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petechiae or lymphocytic sialadenitis can
be observed. Thus, the prescription of a
haemostasis assessment to know the PT
and the platelet count will make it possible
to measure the haemorrhagic risk [27].

For procedures without risk of
haemorrhage, the hepatologist should be
contacted for the possible implementation
of an antibiotic prophylaxis. Regarding
acts with a moderate risk of bleeding and
high risk, the choice of antibiotic therapy
will be made with the hepatologist, as well
as the performance of the procedure in the
dental office or in a hospital environment

[3].

In the event of cirrhosis associated
with PT <50%, management will be
carried out exclusively in a hospital
setting, regardless of the procedure to be
performed [27].

In a patient candidate for
transplantation, a clinical oral and
radiological examination must be carried

out in order to highlight the known or
potential infectious foci. These should be
removed before the transplant [28].

In general, in the event of liver
failure, the prescription of a molecule
should best meet the following criteria:

- Single administration.

- Predominant renal excretion
in unchanged form.

- Low binding to plasma
proteins.

- No metabolism or
hepatic metabolism.

- High therapeutic margin.

Faced with  these  criteria,
amoxicillin appears to be the antibiotic of
choice to prescribe in cases of hepatic
insufficiency [23]. Indeed, it can be
prescribed without any modification of its
dosage. Table 7 shows the dosage of
administration of the different antibiotic
molecules according to the stage of hepatic
insufficiency.

poor

Table 7. Prescription dosage of antibiotics according to the stage of hepatic insufficiency

[29]
Antibiotic Hepatic insufficiency (HI) stage
Superficial HI Moderate HI | Severe HI
Amoxicillin 1g in the morning
1g in the evening
Clavulanic acid 125mg in the morning
125mg in the evening
Spiramycin Contraindication
Clindamycin 300mg in the morning 500mg in the
300mg in the noon morning

300mg in the evening

500mg in the evening

Metronidazole 250mg in the morning
250mg in the noon

250mg in the evening

250mg in the
morning
250mg in the evening

Contraindication

Doxycycline 200mg in the morning

200mg in the
morning

200mg in the
morning

In summary, in the event of liver
failure, the risk of infection depends on the
presence or absence of associated
immunosuppression. On the other hand,
the risk of haemorrhage is predominant
and local haemostasis means should be

implemented in the event of surgery after
checking the following values [30, 31]:
- TP> 50%.

-INR <4.

- Platelet count> 50,000 / mm3.
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HIV positive patient or AIDS
phase

The first cases of Acquired
Immunodeficiency  Syndrome  (AIDS)
were reported in the 1980s. This syndrome
is caused by a specific virus: the Human
Immunodeficiency Virus (HIV) [32]. HIV
infection goes through several stages of
development and ends up in the most
advanced stage: AIDS. A clinical-immune
classification was developed by the
Atlanta Centres for Disease Control
(CDC) in 1993.

The virus binds to CD4 receptors
in immune cells (macrophages and T4

lymphocytes), thus leading to an immune
deficiency [4]. The measurement of the
LT-CD4 level makes it possible to define
the patient's immune status.

The treatment is based on a
combination of antiretrovirals composed
of two nucleoside analogues of reverse
transcriptase and a third molecule: this is
the triple therapy. These antiretrovirals
have different modes of action and are
presented in Table 8. The treatment
objectives are to obtain a LT-CD4 level>
500 / mm3 and to lower the viral load to a
threshold <50 copies / mL: the load viral is
then said to be undetectable [33].

Table 8. Antiretrovirals used as triple therapy to treat HIV infection

Action

Examples

Nucleoside analogues of reverse transcriptase

Kivexa®, Truvada®

Protease inhibitors

Reyataz®, Prezista®, Viracept®

Nucleoside reverse transcriptase inhibitors

Emtriva®, Epivir®, Retrovir®

Non-nucleoside reverse transcriptase
inhibitors

Sustiva®, Viramune®, Edurant®

Integrase inhibitors

Tivicay®, Isentress®, Stribild®

Associations

Atripla®, Eviplera®, Combivir®

Others

Fuzeon®, Celsentri®

The complications encountered are
those of immunosuppression and the many
repercussions in the mouth attest to this:

- Bacterial infections:
candidiasis,  ulceronecrotic  gingivitis
(GUN),  ulceronecrotic  periodontitis
(PUN).

- Viral infections: shingles,
recurrent herpes, oral hairy leukoplakia,
Kaposi's sarcoma.

Before any procedure, it is
necessary to contact the referring
physician to find out the patient's history,
current treatments, viral load, last CBC
and last LT-CD4 count. Due to the many
oral manifestations, the initiation of an
oral assessment every 6 months is
desirable. All procedures can be performed
as soon as the LT-CD4 level is greater
than 200 / mm3 and in the absence of
thrombocytopenia and agranulocytosis [3].

Antibiotic prophylaxis may be
considered after contact with the referring
physician in the event of invasive
procedures if the patient has a LT-CD4
level greater than 200 / mm3 associated
with thrombocytopenia (platelets <100,000
/ mm3) and / or agranulocytosis (PMN
<500 / mm3). For patients whose LT-CD4
count is less than 200 / mm3 or in the
AIDS stage, the patient is treated with
Bactrim® to prevent the occurrence of an
opportunistic infection [3]. All procedures
can be performed in the dental office in
consultation with the referring doctor to
agree on a treatment protocol.

The indications for antibiotic
therapy depend on the infection, the
patient's comorbidities and any
medications. As such, three categories of
patients arise:
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- The general population:
healthy subjects, children, the elderly,
pregnant and lactating women.

- The  immunosuppressed
subject.

- The patient at high risk of
infectious endocarditis.

Conclusions

Many pathologies and medications
define the patient as presenting an
infectious risk. It is essential to carry out a
rigorous medical questionnaire and to
contact the treating / referring doctor for
any additional information. This is to

prescribe, if necessary, an antibiotic
prophylaxis before performing an act.
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