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ABSTRACT

Periodontitis is a multifactorial disease that have been associated with multiple etiological factors.These dis-
orders are as a result of accumulation of dental plaque & clinical signs are caused by resultant inflammatory
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response. However complete remouval of biofilm is not always possible by scaling & root planing alone. Reinfection of periodontal pockets
results from residual biofilm and penetration of bacteria in the connective tissue needs the combination of scaling and root planing &
antimicrobial therapy. The Knowledge about the biomechanism of advantage and disadvantage of antimicrobial agents is essential in suc-

cessful management & prevention of periodontal disease.

INTRODUCTION

During the past two decades, dentists and microbiologists
have embraced periodontal antibiotic therapy as a power-
ful adjunct to conventional mechanical debridement for
therapeutic management of the periodontal diseases,!'? as
the evidence for bacterial specificity in periodontitis has
accumulated and strengthened. Antibiotics, are defined as
naturally occurring or synthetic organic substances that , in
low concentrations, inhibit or kill selective microorganisms.
I The concept of antibiotic periodontal therapy centers
upon the pathogenic microbiota , the patient, and the drug.
B There are numerous antibiotics that could be employed
to treat periodontal infections, but it is often unclear which
antibiotic would provide the greatest benefit to a patient
with a specific periodontal infection, with minimal adverse
effects .The discussion below concerns with the rationale ,
proper selection, dosage and duration for antibiotic therapy
so as to optimize the usefulness of drug therapy.

RATIONALE OF ANTIBIOTIC THERAPY

Mechanical and surgical treatment combined with proper
oral hygiene measures can arrest or prevent further peri-
odontal attachment loss in most individuals by reducing
total supra-subgingival bacterial mass. ¥/ However, despite
diligent dental therapy, some individuals continue to ex-
perience periodontal breakdown , may be due to the abil-
ity of major periodontal pathogens like Porphyromonas
gingivalis, Aggregatibacteractinomycetemcomitans, Fusobacte-
rium nucleatum, Treponema denticola, bacteroids, to invade
periodontal tissues or to reside in furcations or other tooth
structures outside the reach of periodontal instruments, or
due to poor host defense mechanisms. ! In addition, the
putative periodontal pathogens (“red complex”) tend to re-
side in the section of the biofilm attached to the epithelial
surface of the periodontal pocket and the patient cannot
reach this site during the oral hygiene efforts. ! The prime
candidates for systemic antimicrobial therapy are those pa-
tients exhibiting attachment loss after seemingly adequate
conventional therapy or patients with aggressive forms of
periodontitis or associated with predisposing medical con-
ditions or refractory periodontitis.”! Patients with acute or
severe periodontal infections (periodontal abscess, acute
necrotizing gingivitis/periodontitis) may also benefit from
antibiotic therapy. !

Systemic periodontal antibiotic therapy aims to reinforce
mechanical periodontal treatment and

to support the host defense system in overcoming the in-
fection by killing subgingival pathogens that remain after
conventional mechanical periodontal therapy. ¥ The sus-
ceptibility of bacteria to antibiotics may be the key to the
efficacy of systemic antibiotics in the treatment of peri-
odontal diseases. Few chemotherapeutic agents can also re-
duce collagen and bone destruction through their ability to
inhibit the enzyme collagenase. Patients with gingivitis or
stable adult periodontitis usually respond well to mechani-
cal periodontal therapy and derive little or no additional
benefit from antibiotic therapy.

GUIDELINES FOR USE OF ANTIBIOTICS IN PERIO-
DONTAL DISEASE

1. The clinical diagnosis and situation dictate the need for
possible antibiotic therapy as an adjunct in controlling ac-
tive periodontal disease as the patient's diagnosis can
change overtime. 1!

2. Continuing disease activity is an indication for periodon-
tal intervention and possible microbial analysis through
plaque sampling. Also, cases of refractory or aggressive
periodontitis may indicate the need for antimicrobial ther-

apy.

3. When used to treat periodontal disease, antibiotics are
selected based on the patient’s medical and dental status,
current medications, and results of microbial analysis, if
performed.

4. Microbial samples may be obtained from individual
pockets with recent disease activity or from pooled sub-
gingival sites. A pooled subgingival sample may provide a
good representation of the range of periodontal pathogens
to be targeted for antibiotic therapy. !

5. Plaque sampling can be performed at the initial examina-
tion, root planing, re-evaluation, or supportive periodontal
therapy appointment.

6. Antibiotics have also been shown to have value in re-
ducing the need for periodontal surgery in patients with
chronic periodontitis.

7. Systemic antibiotic therapy should be an adjunct to a
comprehensive periodontal treatment plan. An antibiotic
strength 500 times greater than the systemic therapeutic
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dose may be required to be effective against the bacteria ar-
ranged in the biofilms. Therefore, it is important to disrupt
this biofilm physically so that the antibiotic agents can have
access to the periodontal pathogens. !

8. Slots et al. "l described a series of steps using anti-infec-
tive agents for enhancing regenerative healing. They recom-
mend starting antibiotics 1-2 days before surgery and con-
tinuing for a total of atleast 8 days, however, the value of
this regimen has not been well documented.

9. Haffajee et al .l concluded that data support similar ef-
fects for most antibiotics. Risks and benefits concerning
antibiotics as adjuncts to periodontal therapy must be dis-
cussed with the patient before the antibiotics are used.

SELECTION OF ANTIBIOTIC

After having established the need for using an antibiotic in
a patient, it is often difficult to decide which one to choose
from the large number available. The factors governing the
decision for selection of antibiotics are: V!

1. Age of patient: It may affect pharmacokinetics of many
antibiotics e.g. tetracyclines accumulate in the developing
teeth and bone.

2. Renal and hepatic function: Cautious use and modifica-
tion of the dose of an antibiotic becomes necessary when
the organ of its disposal is defective.

3. Local factors: The conditions prevailing at the site of in-
fection greatly affect the action of antibiotics like the pres-
ence of pus and secretions, necrotic material and foreign
body, low pH.

4. Drug allergy: History of previous exposure to an antibi-
otic and any allergic reaction should be obtained.

5. Impaired host defense: In an individual with normal host
defense, a bacteriostatic antibiotic may achieve cure, while
intensive therapy with bactericidal drugs is imperative in
those with impaired host defense.

6. Pregnancy: All antibiotics should be avoided in the preg-
nancy because of risk to the developing foetus.

7. Organism related considerations: Though the therapy
is empirical most of the times, the likelihood of the most
probable pathogen must be considered.

8. Drug factors: This includes the specific properties of anti-
biotics like spectrum of activity (narrow/broad), type of ac-
tivity (bactericidal/ bacteristatic), sensitivity of the organism
(Minimal inhibitory concentration values), relative toxicity,
pharmacokinetic profile, route of administration, evidence
of clinical efficacy and cost of the drug.The microbial com-
position of subgingival plaque varies considerably from pa-
tient to patient.The description of the Gram stain reaction
and the anaerobic requirement of the infectious periodontal
microbiota provided the first guidelines for selection of an-
timicrobial therapy.

Delineation of the type of periodontal infection(exogenous/
endogenous) may be important in selecting a proper strat-
egy for antimicrobial therapy in periodontics. I

Two critical factors should be specifically considered in se-
lecting a systemic antibiotic in periodontal therapy: % Gin-
gival fluid concentration and Minimum inhibitory concen-
tration (MIC).
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1. The gingival fluid concentration (CGCF) provides infor-
mation on the peak levels achieved by systemic delivery at
the primary ecological niche for periodontal pathogens, the
periodontal pocket.

2.The 90% minimum inhibitory concentration (MIC90) is an
in vitro determination of the concentration that will inhibit
growth of 90% of the bacterial strains of a species that are
tested. Antimicrobial activity can be defined as a relation-
ship between CGCF and MIC90.

100 (CGCF/MIC90) = antimicrobial activity expressed as a
percentage for each antibiotic and each organism. Antibiot-
ics that can achieve 90% inhibition of growth of an organ-
ism appear on the 100% line. The most effective antibiotics
for treatment of a particular periodontal pathogen are those
that equal or exceed the 100% value.

Periodontal diseases in which antibiotics can be used:

1. Chronic periodontitis: Antibiotic therapy is usually rec-
ommended for patients showing progressive periodontal
breakdown even after conventional mechanical treatment,
patients not responding to periodontal therapy (refractory
periodontitis) and patients with recurrent disease. '*l Re-
viewing pertinent literature®® use of following antibiotics
has been suggested:

Tetracycline, Doxycycline, Metronidazole, Clindamycin,
Amoxicillin + Clavulinic acid (Augmentin), Azithromycin,
Metronidazole +Amoxicillin, Spiramycin.

2. Aggressive periodontitis: Localized aggressive peri-
odontitis (LAP) mostly involving Aggregatibacteractinomy-
cetemcomitans can be controlled or eradicated by systemic
metronidazole-amoxicillin combination therapy. ™ Other
antibiotics recommended for both localized and general-
ized aggressive periodontitis are: 1>*° Tetracycline, Doxycy-
cline, Minocycline, Metronidazole, Amoxicillin + Clavulinic
acid (Augmentin), Metronidazole + Amoxicillin.

3. Necrotizing periodontal diseases: Patients with mod-
erate or severe NUG or necrotizing ulcerative peri-
odontitis (NUP), local lymphadenopathy and sys-
temic involvement need antibiotic therapy. Antibiotics
recommended are amoxicillin, metronidazole and combina-
tion of amoxicillintmetronidazole.!*!

4. Periodontal abscess: Antibiotic therapy is indicated for
periodontal abscesses with systemic manifestations (fever,
malaise, lymphadenopathy). Antibiotics for the treatment of
abscesses should be prescribed in conjunction with surgical
incision and drainage. !

Antibiotic regimens for adult patients with acute peri-
odontal abscesses®

1. Amoxicillin: Loading dose of 1.0 g followed by a main-
tenance dose of 500 mg/t.i.d. for 3 days, followed by a pa-
tient evaluation to determine whether further antibiotic
therapy or dosage adjustment is required.

2. With allergy to $-lactam drugs: Azithromycin: Loading
dose of 1.0 g on day 1, followed by 500 mg/q.d. for days 2
and 3; or Clindamycin: Loading dose of 600 mg on day 1,
followed by 300 mg/q.i.d. for 3 days.

PRINCIPLES OF ANTIBIOTIC DOSING™

1. Employ high doses for a short duration: Antibiotic suc-
cess depends on maintaining the blood and tissue concen-
trations above the minimal inhibitory concentration for the
target organism.
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High concentrations are more critical with aminoglyco-
sides, metronidazole and quinolones (concentration-de-
pendent antibiotics), whereas prolonged exposure of the or-
ganism to the antimicrobial agent is more critical with the
beta lactams (time-dependent antibiotics).

2. Use an oral antibiotic loading dose: Without a loading
dose, it takes 6-12 hours to achieve maximum therapeutic
blood and tissue levels via oral administration.

3. Achieve blood levels of the antibiotic at 2-8 times the
minimal inhibitory concentration: Such blood levels are
necessary to compensate for the tissue barriers that impede
antibiotic penetration to the site of the infection.

4. Use frequent dosing intervals: This is important with the
older beta-lactam antibiotics such as penicillin V and the
first generation cephalosporins (cephalexin, cephradine) so
as to maintain relatively constant blood levels.

5. Determine the duration of therapy by the remission of
disease: The antibiotic is terminated when the patient host
defenses have gained control of the infection and the in-
fection is reasonably certain to resolve or has resolved.
Systemically administered bacteriostatic antibiotics charac-
teristically require longer periods of administration to be
effective as compared with their bactericidal counterparts.

COMMONLY USED ANTIBIOTICS IN PERIODONTOL-
OGY

Eight principle antibiotic groups have been extensively
evaluated for treatment of the periodontal diseases; tetracy-
cline, minocycline, doxycycline, erythromycin, clindamycin,
ampicillin, amoxicillin and metronidazole. " A brief re-
view of these drug groups is as follows:

Tetracycline

Pharmacology

1.Produced naturally from certain species of Streptomyces
or derived semisynthetically.

2.Bacteriostatic drugs, effective against rapidly multiplying
bacteria and gram positive bacteria than gram negative bac-
teria.

3.Concentration in the gingival crevice is 2-10 times that in
serum. !

4.Possess unique non-antibacterial characteristics colla-
genase inhibition, " inhibition of neutrophil chemotaxis,
anti-inflammatory effects,[10] inhibition of microbial attach-
ment ¥ and root surface conditioning. [

Mode of action
Act by inhibition of protein synthesis by binding to 30 S ri-
bosomes in the susceptible organism. !

Clinical use
1. Adjuncts in the treatment of localized aggressive peri-
odontitis (LAP).

2. Arrest bone loss and suppress A. actinomycetemcomitans
levels in conjunction with scaling and root planing. Tetracy-
cline, minocycline and doxycycline are semisynthetic mem-
bers of the tetracycline group that have been used in peri-
odontal therapy.

Tetracycline
Dosage regimen-250 mg four times daily, inexpensive, less-
er compliance.
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Minocycline
1.Effective against a broad spectrum of microorganisms.

2.Suppresses spirochetes and motile rods as effectively as
scaling and root planing, with suppression evident up to 3
months after therapy.

3.Can be given twice daily, thus facilitating compliance.

4.Although associated with less phototoxicity and renal
toxicity than tetracycline, may cause reversible vertigo.

5.Yields gingival fluid levels 5 times blood levels.[15]

6.Except for the effect of minocycline on actinomycetes,
none of the tetracyclines substantially inhibit the growth of
oral gram-positive organisms by systemic delivery.

Doxycycline
1. Same spectrum of activity as minocycline.

2.Compliance is favored since it has to be taken once daily,
absorption from gastrointestinal tract is only slightly al-
tered by calcium, metal ions, or antacids. !

3.The recommended dosage is 100 mg bid the first day,
then 100 mg o.d. To reduce gastrointestinal upset, 50 mg
can be taken bid.

Metronidazole

Pharmacology

1.A synthetic nitroimidazole compound with bactericidal
effects primarily exerted on obligate gram-positive and
gram-negative anaerobes. Campylobacterrectus is the only
facultative anaerobe and probable periodontal pathogen
that is susceptible to low concentrations of metronidazole.

2.Spectrum of activity-outstanding treatment for Fusobac-
terium and Selenomonas infections, the best candidate for
Peptostreptococcus infections, a reasonable candidate for P.
gingivalis, Pintermediaand C. rectus infections, a poor choice
for A. actinomycetemcomitansand E. corrodens infections, does
not substantially suppress growth beneficial species. "]

3.The concentrations measured in gingival fluid are gener-
ally slightly less than in plasma.

Mode of action

Metronidazole acts by inhibiting DNA synthesis.

Clinical use

1.For treating gingivitis, acute necrotizing ulcerative gingi-
vitis, chronic periodontitis, and aggressive periodontitis.

2.As monotherapy, metronidazole is inferior, should be
used in combination with root planing, surgery or with
other antibiotics. The most commonly prescribed regimen
is 250 mg tid for 7 days.

3.In a study by Haffajee et al., ! sites with initial pocket
depth 26 mm showed significantly greater pocket depth
reduction and greater attachment gain in subjects receiv-
ing metronidazole or azithromycin than in subjects who re-
ceived doxycycline.

Penicillin

Pharmacology

1.Natural and semi synthetic derivatives of broth cultures
of the penicilliummould.

2.Narrow spectrum and bactericidal in nature. Major activ-
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ity in the gram positive spectrum. Only the extended spec-
trum penicillins, such as ampicillin and amoxicillin, possess
substantial antibacterial antimicrobial activity for gram-
negative species. [1%

Mode of action
Interfere with the synthesis of bacterial cell wall, inhibit the
transpeptidases so that cross linking does not take place.

Clinical use

1.In the management of patients with aggressive periodon-
titis, in both localized and generalized forms. Recommend-
ed dosage is 500 mg tid for 8 days.

2.Exhibits high antimicrobial activity at levels that occur in
GCF for all periodontal pathogens except E. corrodens, S.
sputigena and Peptostreptococcus, inhibits the growth of the
gram positive facultative anaerobes. " Studies indicate that
more than 60% of adult periodontitis patients sampled har-
boured periodontal plaque that exhibited -lactamase activ-
ity. For this reason, administration of -lactamase sensitive
penicillins, including amoxicillin alone, is not generally rec-
ommended and, in some cases, may accelerate periodontal
destruction.

Amoxicillin-Clavulanate (Augmentin) — The generally ac-
cepted strategy is to administer amoxicillin with an in-
hibitor of beta-lactamase such as clavulanic acid. Beta-
lactamase-producing strains are generally sensitive to this
preparation. Augmentin may be useful in the management
of patients with refractory or localized aggressive periodon-
titis patients.

In guided tissue regeneration, systemic amoxicillin-
clavulanic acid therapy has been used to suppress peri-
odontal pathogens and increase the gain of clinical at-
tachment. P!

Cephalosporins

Pharmacology

1.Used for infections that might otherwise be treated with
penicillin.

2.Resistant to a number of P-lactamases normally active
against penicillin.

Mode of action

Same mode of action as penicillins, i.e., inhibition of bacte-
rial cell wall synthesis. However, they bind to different pro-
teins than those which bind penicillins. [

Clinical use
Cephalexin is a cephalosporin available for administration
in an oral dosage form.

1.Achieves high concentrations in GCF

2.Effectively inhibits growth of gram-negative obligate an-
aerobes, fails to inhibit the gram-negative facultative anaer-
obes. M

3.Newer cephalosporins with extended gram-negative ef-
fectiveness could be of value in treatment of periodontal
disease conditions.

Clindamycin

Pharmacology

Effective against anaerobic bacteria, and in patients allergic
to penicillin.
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Mode of action
Inhibition of protein synthesis by binding to 50 S ribosome.

Clinical use
1.Clindamycin achieves higher levels of antimicrobial activ-
ity than other antibiotics.

2.Gordon et al .l observed a mean gain of clinical attach-
ment of 1.5 mm and a decrease of disease activity in pa-
tients 24 months after adjunctive clindamycin therapy.

3.Walker et al. "8l showed that clindamycin assisted in sta-
bilizing refractory patients. Dosage was 150 mg qid for 10
days.

4 Jorgensen and Slots ! recommended a regime of 300 mg
bid for 8 days.

Ciprofloxacin

Pharmacology

1.A fluorinated 4-quinolone antibiotic available for oral ad-
ministration.

2.A potent inhibitor of gram negative bacteria (all faculta-
tive and some anaerobic putative periodontal pathogens),
including Pseudomonas aeruginosa, with MIC90 values rang-
ing from 0.2 to 2 g/ml. (%

Mode of action

Inhibition of bacterial DNA replication and transcription by
inhibiting the enzyme DNA gyrase, an enzyme unique to
prokaryotic cells. ©!

Clinical use

1.Facilitates the establishment of a microflora associated
with periodontal health, minimal effects on streptococcus
species, which are associated with periodontal health.

2.At present, ciprofloxacin is the only antibiotic in perio-
dontal therapy to which all strains of A. actinomycetemcomi-
tans are susceptible.

3.Also used in combination with Nitroimidazoles (metroni-
dazole and tinidazole).

Macrolides

Pharmacology

1.Contain a poly-lactone ring to which one or more deoxy
sugars are attached.

2.Can be bacteriostatic or bactericidal, depending on the
concentration of the drug and the nature of microorganism.

3.The macrolide antibiotics used for periodontal treatment
include erythromycin, spiramycin, and azithromycin.

4 Principle limitation of erythromycin is its poor tissue
absorption. Preparations for systemic administration are
available as pro-drugs (erythromycin estolate, erythromycin
stearate or erythromycin ethylsuccinate) to facilitate absorp-
tion. The pro-drug has little antibacterial activity until hy-
drolyzed by serum esterases. !

Mode of action
Inhibit protein synthesis by binding to the 50 S ribosomal subu-
nits of sensitive microorganisms and interfere with translation.

Erythromycin
Clinical use
1.An extremely safe drug that has often been recommended
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as an alternative to penicillin for allergic patients.

2.Gingival fluid levels suggest that only a small portion
reaches the periodontal pocket by oral route.

Spiramycin

It is excreted in high concentrations in saliva. ! The re-
sults of various clinical trials have revealed good efficacy
of spiramycin in the treatment of periodontitis and meta-
analysis of these studies revealed high levels of evidence
supporting its efficacy. **8 It has been shown to reduce
gingival crevicular fluid volume, pocket depth and subgin-
gival spirochete levels. ' Herrera et al. 1! in a meta analysis
evaluating spiramycin, amoxicillin plus metronidazole, and
metronidazole showed a statistically significant additional
effect of spiramycin in comparison to other antibiotics with
regard to probing pocket depth reduction for sites with ini-
tial probing depth of more than 6 mm.

Clinical use
Effective against gram positive organisms, has minimal ef-
fect on increasing attachment levels. Azithromycin

Clinical use
1.Effective against anaerobes and gram negative bacilli.

2. After an oral dosage of 500 mg o.d for 3 days, significant
levels of azithromycin can be detected in most tissues for
7-10 days.

3.t has been proposed that azithromycin penetrates fi-
broblasts and phagocytes in concentrations 100-200 times
greater than that of extracellular compartment. The azithro-
mycin is actively transported to sites of inflammation by
phagocytes, then directly released into the sites of inflam-
mation as phagocytes rupture during phagocytosis. ¥

4.Therapeutic use requires a single dose of 250 mg/day for
5 days after initial loading dose of 500 mg.

Aminoglycosides
1.Inhibit protein synthesis by binding irreversible to a par-
ticular protein or proteins of the 30 S ribosomal subunit.

2.Are inactive under anaerobic conditions because intracel-
lular transport is severely impaired in the absence of oxy-
gen. Therefore, all anaerobic bacteria are markedly resistant
even though they contain ribosomes that are sensitive to
these antibiotics. **!

There are five daunting problems that have slowed pro-
gress of antibiotic therapy are:

1. Periodontal diseases are heterogeneous;

2. Clinical diagnoses are made on the basis of clinical signs,
not molecular pathology;

3. The actual causal factor(s) have not been definitively
identified;

4. No microbiological sampling.

5. There are many different antibiotic protocols but few

well designed, randomized controlled trials that test the ef-
ficacy of these protocols.

Periodontal infections may be considered as mixed infec-
tions, in which a variety of aerobic, microaerophilic, and
anaerobic bacteria, both gram negative and gram positive,
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sensitive to different

drugs are involved. Therefore, it seems better to use more
than one antibiotic to cover all the periodontal pathogens
in some clinical situations.

Combination of antibiotics may help
1.To broaden the antimicrobial range of the therapeutic reg-
imen beyond that attained by any

single antibiotic.

2.To prevent or forestall the emergence of bacterial resist-
ance by using agents with overlapping antimicrobial spec-
tra.

3.To lower the dose of individual antibiotics by exploiting
possible synergy between two drugs against targeted or-
ganisms.

The disadvantages of combining antibiotics are: !
1.Increased adverse reactions

2.Antagonistic drug interactions with improperly selected
antibiotics.

SEQUENTIAL SYSTEMIC ANTIBIOTICS

Antibiotics that are bacteriostatic (e.g., tetracycline) general-
ly require rapidly dividing microorganisms to be effective.
They do not function well if a bactericidal antibiotic (e.g.,
amoxicillin or metronidazole) is given concurrently. When
both types of drug are required, they are best given seri-
ally, not in combination, to avoid unfavourable interaction
yet derive the benefit of both. I*

In one such study, six patients with recurrent progressive
periodontitis were given the usual adult dosage of doxy-
cycline for 4 days followed by amoxicillin with clavulanate
for 5 days. Five similar patients were given doxycycline
alone for 10 days.

After 25 weeks, patients receiving the sequential combina-
tion had significantly greater pocket depth reduction than
those receiving doxycycline alone.

In another study, all patients with recurrent periodontitis
received regular bimonthly scaling and sequential dose of
doxycycline and metronidazole. In the combined antibiotic
group, 9% were observed to have recurrent periodontitis,
whereas 42% of the placebo group showed signs of recur-
rent disease. Although these differences appear statistically
significant, by 7 months after metronidazole, no difference
in microbiota between groups could be detected.

COMBINATION THERAPY

A combination of metronidazole and amoxicillin (MA) has
shown to be an effective antibiotic regime to combat Ag-
gregatibacter actinomycetemcomitans and Porphyromonas
gingivalis-associated periodontal infections. 1!

One important clinical finding in a study by Winkel et
al, P was the observation that patients with subgin-
gival P. gingivalis at baseline who were treated with
metronidazole+amoxicillin showed approximately half the
number of >5 mm pockets after therapy compared with P.
gingivalis positive patients treated with placebo.

Guerreo et al.”? used a comparable treatment protocol in
patients with aggressive periodontitis and showed signifi-
cantly better improvement of all periodontal parameters in
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the antibiotic treated patients compared to placebo treated
subjects 6 months post-treatment.

These studies have revealed that, in chronic as well as in
aggressive periodontitis, the antibiotics result in better
resolution of the periodontal inflammation, better probing
depths, and attachment loss reduction.

Metronidazole and clindamycin appear to be more efficient
in eradicating the anaerobic periodontopathic bacteria than
doxycycline or mechanical therapy alone.

Metronidazole ciprofloxacin combination is effective
against A. actinomycetemcomitans. Metronidazole targets ob-
ligate anaerobes, and ciprofloxacin targets facultative anaer-
obes. This is a powerful combination against mixed infec-
tions. Studies of this drug combination in the treatment of
refractory periodontitis have documented marked clinical
improvement. 2

MEDICAL CONDITIONS THAT NEED PRE-OPERA-
TIVE ANTIBIOTIC USE

Patients having uncontrolled diabetes, organ transplan-
tation, bone marrow transplantation, prosthetic joint re-
placement, leukemia, neutropenia, thrombocytopenia are
at greater risk of developing infection after dental proce-
dures due to immunosuppression or decreased number
of immune cells.”>*! Chronic renal disease patients also
need antibiotic prophylaxis to prevent endarteritis of the
arteriovenous fistula or shunt. ! To prevent infective en-
docarditis in patients having previous history of infective
endocarditis, prosthetic cardiac valves, major congenital
heart disease (tetralogy of Fallot, transposition of great ar-
teries, surgically constructed systemic pulmonary shunts
or conduits), acquired valvular function (e.g., rheumatic
heart disease), hypertrophic cardiomyopathy, mitral valve
prolapsed with valvular regurgitation, thickened leaflets or
both,antibiotic prophylaxis is recommended. 1!

The periodontal procedures considered as high risk proce-
dures in these patients are probing, scaling, root planing,
subgingival placement of antibiotic fibers or strip, intraliga-
mentary local anesthetic injections, prophylactic cleaning
of teeth or implants with anticipated bleeding, periodontal
surgery, dental implant placement. ! Amoxicillin is used
most commonly used for antibiotic prophylaxis. The recom-
mended dosage is 2 g in adults and 50 mg/kg in children,
orally one hour before procedure. For the patients who
cannot use oral medication, ampicillin is given intramuscu-
larly or intravenously at dose of 2.0 gm in adults and 50
mg/kg in children within 30 minutes before procedure. In
patients allergic to penicillin, the antibiotics preferred are
clindamycin (adults, 600 mg; children, 20 mg/kg orally one
hour before procedure), Cephalexin or cefadroxil (adults,
2.0 g; children, 50 mg/kg orally one hour before procedure),
Azithromycin or clarithromycin (adults, 500 mg; children,
15 mg/kg orally one hour before procedure). The patients
allergic to penicillin and unable to take oral medications
are given clindamycin (adults, 600 mg; children, 15 mg/kg
IV one hour before procedure) or cefazolin (adults, 1.0 g;
children, 25 mg/kg IM or IV within 30 minutes before pro-
cedure). ¥

CLINICAL REASONS FOR ANTIBIOTIC FAILURE
The clinical reasons for antibiotic failure are as follows: ['!]

1. Inappropriate choice of antibiotic

2. Emergence of antibiotic-resistant microorganisms
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3. Too low a blood concentration of the antibiotic
4. Slow growth rate of microorganisms

5. Impaired host defences

6. Patient noncompliance

7. Antibiotic antagonism

8. Inability of the antibiotic to penetrate to the site of the
infection

9. Limited vascularity or decreased blood flow

10. Unfavorable local factors (decreased tissue pH or oxy-
gen tension)

11. Failure to eradicate the source of the infection (lack of
incision and drainage)

SUMMARY

It has been established that systemic antibiotics can signifi-
cantly enhance the effects of mechanical periodontal thera-
py in conjunction with measures that improve the oral hy-
giene. As suggested by Herrera et al. ! and Haffajee et al.l¥!
the mean”‘gain” in attachment of 0.3-0.4 mm may appear
small, but it was based on change throughout the mouth
including sites with shallow probing depths whose post-
therapy improvement would be expected to be modest. As
a bench mark, periodontitis subjects monitored after treat-
ment and on supportive periodontal therapy for about 12
years only experienced an average annual full mouth mean
attachment loss of 0.042 mm (normal susceptibility sub-
jects) to 0.067 mm (high susceptibility subjects). I Thus,
attachment level “gain” of 0.3 mm would be equivalent to
reversing 4-7 years of disease progression in a treated and
maintained population. @

All the antibiotics used in periodontal therapy, inhibit
growth of the major periodontal pathogens P. gingivalis, C.
rectus and Capnocytophaga. In direct contrast, none are par-
ticularly effective in the inhibition of E. corrodens (minocy-
cline and doxycycline being best). Minocycline appears to
be the most effective antibiotic, which achieves levels that
should be completely inhibitory (antibiotic activity = 600%)
to most of the periodontal pathogens but may inhibit the
growth of beneficial species as well. " Amoxicillin ap-
pears almost as effective as minocycline. Tetracycline, the
most commonly used antibiotic, but appears to be a rela-
tively poor choice for A. actinomycetemcomitans infections,
for which it has been used most commonly. Erythromycin
appears to be a poor choice for any pathogenic oral infec-
tion. Metronidazole is uniquely effective in treating Seleno-
monassputigena and Peptostreptococcus infections and equal
to minocycline in treating Fusobacterium infections.

CONCLUSION

Periodontal infections can involve a variety of pathogens
with different antimicrobial sensitivities and resistance
patterns. In periodontal infections, tissue barriers and bio-
films should be removed, by mechanical debridement prior
to or with antibiotics. The periodontal disease status and
the antimicrobial regimen must be determined carefully
to succeed with antimicrobial periodontal therapy. Unless
antimicrobial agents against periodontal disease are used
intelligently, we may soon face a new breed of oral micro-
organisms with heightened defenses that will ensure the
survival of the species, allows for greater pathogenicity and
transfer genetic material coding for increased virulence and
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antibiotic resistance to other oral and non oral microorgan-
isms.
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