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Analgesic drugs

Use in dentistry

Pulpitis/Pericoronitis/Periodontal abscess

Post operative pain control

Trigeminal neuralgia

Migraine & migrainous neuralgia

Muscle spasm (TMJDS)

Atypical facial pain

Aspirin

Mode of action 

Inhibition of cyclo-oxygenase (COX-1)

Membrane lipids


Arachidonic acid

cyclo-oxygenase
      Cyclic endoperoxides


Prostaglandins
 Prostacyclin
Thromboxane
Antipyretic

· Fever occurs due to disturbance of hypothalamic thermostat in response to release of interleukin-1 at a site of inflammation (increases hypothalamic E-type prostaglandins)

· Aspirin returns normal set-point by inhibition of prostaglandin synthesis 

Adverse effects

Peptic ulceration

Prostaglandin inhibition renders GIT lining vulnerable to

acid attack





6% patients taking drug

Aspirin burn


Direct effect on oral mucosa due to acidic properties

Bleeding


Irreversible acetylation thromboxane A2 causes

Decreased platelet aggregation





Once platelets exposed effect lasts until platelets

replaced





30% Patients attending for emergency treatment taken

aspirin





Incidence haemorrhage low

Hypersensitivity

Resembles anaphylaxis but not immunologically

mediated

Asthma


10% asthmatics sensitive to aspirin

Nephropathy


Follows heavy prolonged aspirin consumption






Chronic interstitial nephritis





Papillary necrosis

Tinnitus


Dose related raised labyrinthine pressure






Individual susceptibility 3-29g






Stop drug/decrease dose resolves

Uricosuric


High dose ( urate excretion






Low dose (1-2g) ( urate excretion 






May precipitate acute gout

Reye’s syndrome

Acute encephalopathy & fatty degeneration of liver






Aetiology ?






Epidemiological link with aspirin






All paediatric preparations withdrawn

Overdose


10-30g may be fatal

Metabolic acidosis









Hyperthermia









Dehydration









Coma









Death

Non steroidal anti-inflammatory drugs

Three major effects

· Anti-inflammatory


COX-1 constitutive

COX-2 induced

· Analgesic


Prostaglandins sensitise nociceptors

· Antipyretic


Hypothalamic prostaglandin inhibition

Most commonly used

· Ibuprofen

· Naproxen

· Fenbufen

· Diclofenac

· Indomethacin

· Meloxicam

Ibuprofen

· Propionic acid derivative

· Fewer side effects than other NSAIDs

· Weaker anti-inflammatory properties

Paracetamol

Mode of action


· Antipyretic

· Analgesic-central action

· NOT Anti-inflammatory

Adverse effects

· Uncommon at therapeutic dose ?Asthmatics              

· Hepatotoxic in overdose

Compound analgesic preparations

Examples
Co-codamol
Coproxamol 

· Usually paracetamol or aspirin plus low dose opioid

· Advantages not substantiated

· Dose of opioid may cause side effects

· Caffeine acting as a weak stimulant is claimed to enhance the analgesic effect

Post operative pain management - The analgesia ladder

Try to determine the severity of the pain

· Paracetamol/NSAIDs

· Oral opioids eg codeine PRN

· Regular oral opioids

· IM opioids PRN

· Patient controlled analgesia

· Background infusion & controlled “top ups”
Requires regular review
Opioid analgesics

· Effective for severe pain especially of visceral or skeletal origin and postoperatively

· Emotional response to pain also lessened (many patients exhibit euphoria)

· Rapidly develop dependence

Morphine

Pethidine

Codeine

Dextropropoxyphene

Dihydrocodeine
Mode of action

· Bind to specific receptors


Brain analgesia, respirarory 




depression, euphoria, dependence



Spinal analgesia, sedation



Dysphoria, hallucinations

· Each drug has a different selectivity for these receptors


eg Morphine affinity 

Adverse effects

All the drugs share many side effects but quantitative and qualitative differences

exist
· Nausea and vomiting

· Constipation

· Drowsiness

· Respiratory depression

· Hypotension

The use of antibiotics in dentistry

Indications for antibiotic use

· Severe dental infections unresponsive to local intervention

· Prophylaxis in elective maxillofacial surgery and trauma

· Prophylaxis of infective endocarditits

· Herpetiform recurrent aphthous stomatitis

· Acute necrotising ulcerative gingivitis

· Periodontal therapy (topical application)

Benzyl & Phenoxymethyl Penicillin

· Bactericidal

· Prevent the cross-linkage of mucopeptides in bacterial cell walls rendering it vulnerable to osmotic damage

· Inactivated by -lactamase produced by many bacteria especially Staphylococcus aureus

Spectrum of activity

· Gram-positive cocci
 - 
some staphylococci






Strep pyogenes






Viridans streptococci
· Gram-negative cocci
Neisseria species

· Gram-positive bacilli

· Anaerobes


Clostridia sp






Bacteroides sp
· Spirochaetes

T pallidum
· Actinomyces

Amoxycillin

· Absorption unaffected by presence of food in the stomach

· Gives high prolonged bactericidal plasma levels after oral administration

· Broader spectrum of activity than benzyl penicillin

· Increasing Gram-negative resistance

Flucloxacillin

-lactamase resistant penicillin

· Used for skin infections likely to be the result of staphylococcal infection

· MRSA now a significant nosocomial infection which may only respond to vancomycin & teicoplanin

Penicillin hypersensitivity

· Rash & fever occur most commonly

· Acute anaphylaxis is life threatening and may occur after oral administration

· Serum sickness is rare (oedema, joint effusions etc)

· 10% of subjects allergic to penicillin are also are allergic to cephalosporins

Adverse effects of penicillins on the oral mucosa

· Broad spectrum antibiotics may cause an acute psedomembranous candidosis

· Erythema multiforme

Metronidazole

· Only acts against obligate anaerobes including some protozoa

· Inhibits an anaerobic reductase which blocks  energy production from carbohydrates

· Inhibits the anaerobic electron transfer chain

· Used in ANUG and other dental infections in which anaerobes play a significant role

Adverse effects

· Metallic taste

· Furred tongue

· Flushing, sweating, palpitations & nausea with alcohol

· Rashes, urticaria & angioedema

Infective endocarditis

Sources of organisms
· Possibly dental

19%

· GIT



4%

· GUT



4%

· Respiratory tract

3%

· Skin



3%

· Drugs


1%

· Unknown


60%

Patients at risk 

· Congenital heart disease

· Prosthetic valves

· Previous IE

· Degenerative aortic valve disease

· HOCM

· Mitral valve prolapse with murmur

· Rheumatic heart disease

· Indwelling cardiac pacemakers

Procedures requiring prophylaxis

· Extraction

· Periodontal surgery

· Subgingival procedures

· Reimplantation of avulsed tooth

· Repositioning of teeth following trauma

BSAC recommendations based on assessment of risk
· Local or general anaesthesia

· Special risk

Previous IE

· Penicillin allergic

· Previous antibiotic exposure
Low risk procedure under LA
Penicillin non allergic

· Amoxicillin 3g orally 1 hour preoperatively

Penicillin allergic or Rx in last 2/52
· Clindamycin 600mg 1 hour preoperatively

High risk procedure under LA
Penicillin non allergic
· IM/IV amoxycillin 1g & gentamicin 120mg


Amoxycillin 500mg 6 hours later
Penicillin allergic or Rx in last 2/52
· IV vancomycin 1g over 100 minutes then IV gentamicin 120mg or 

· IV teicoplanin 400mg & IV gentamicin 120mg
Clindamycin

· Inhibits translocation on bacterial ribosomes

· Well absorbed when given orally

· Similar spectrum of activity to amoxycillin

· Prolonged therapy associated with diarrhoea and pseudomembranous colitis

Gentamicin

· Aminoglycoside

· Inhibits bacterial protein production by binding to the ribosomal 30S subunit and also misreading ribosomal mRNA

· Not absorbed significantly from the gastrointestinal tract (given by injection)

· Used in combination with amoxycillin in the prophylaxis of infective endocarditits

· Ototoxic

Vancomycin & Teicoplanin

· Block bacterial wall synthesis by inhibiting peptidoglycan formation

· Bactericidal to many Gram-positive bacteria

· Vancomycin is irritant and is therefore given in dilute solution IV (over 100 minutes)

· Both are used in special risk patients requiring antibiotic prohylaxis under GA

Anti-microbial resistance

· Inherent (Natural)

· Acquired

Vertical evolution
· Spontaneous mutation in the bacterial chromosome imparts resistance 

· In the selective environment of antibiotic wild type killed and resistant mutant is allowed to grow

Horizontal evolution

· exchange of genes between strains and species  

Genetic exchange mechanism in bacteria

Conjugation

· Cell-to-cell contact  DNA crosses a sex pilus

Transduction 

· Virus transfers genes between mating bacteria

Transformation
· DNA acquired directly from environment

Antibiotic resistance and the dentist

· Evidence some resistance genes S.pneumoniae N.gonorrhoeae derived from oral streptococci

· Antibiotic prescription costs in dentistry £4.5 million annually

· ?Appropriate

· Majority uncomplicated dental infections can be treated surgically
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