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January 25, 2000

Pharmacology

Pain I - Analgesics

Use of analgesics - #1 prescribed by dentists

Chap 20 & 24 reading assignments (background); chap 31 NSAIDs

Pharm basis for selection of an analgesic; Pts take then for arthritis, migraine headaches, etc.

I. White HO 1 - Pharmacological management of pain:

· when speaking of analgesia, not speaking of anesthetics, not local anesthesia

· local anesthetics are not analgesic;

· analgesic - calm pain, obtund or attenuate pain

1. Classification 

a. Neuropathic - facial pain injury, severed nerve, post-herpetic

b. Inflammatory - most common; non-steroidal, anti-inflammatory analgesics

c. Traumatic - trauma to tooth or mouth

d. Mild, moderate; severe - narcotics class; important distinction; not across the board; choose drug best indicated for degree of pain 

· How access mild, moderate to severe? Clinical judgement; haven’t staged pain 

· Like HTN or Cancer - various algorithms for accessing pain 

· Clinician must access if pt holding hand on jaw vs. mild toothache

e. Acute - onset, some drugs best suited for this

f. Chronic - facial or dental pain; distinction in choice of analgesic based on clinical tx, diagnostic of tx

g. Psychosomatic - rarely dealt w/in dentistry; in medicine used to be fashionable as a catch-all phrase for describing pain not characteristically described by normal injury; does exist

h. Central origin - toughest one; syndromes of spinal & central NS;  thalamic pain; distinctive pain, nothing to do w/peripheral injury; based up in thalamus, difficult to manage; neural surgeons interrupt thalamic tracts

i. Peripheral origin - common in dentistry; peripheral-acting analgesics, act peripherally to block pain signal perceived by CNS

j. Vascular origin - migraine headaches, distinguish this pain from chronic sinusitis or maxillary pain

k. Myogenic - related to muscle: myalgias; myocytitis - inflammation of muscle

· arthralgias - joint only, rhematologist; particularly rheumatoid arthritis

· visceral origins - gut pain, association w/organs; very common

l. Referred pain - classic ones: angina pectoris, even though heart ischemia, pt senses pain radiating down arm or neck

2. Evaluating analgesics vs. placebo effects

· Most studies, in order to be approved by FDA as analgesic, drug must be superior to placebo

· Placebo effect: 30-50% when dealing w/pain; 

· New analgesic probably has to beat at least 30% which is attributable to placebo effect

· Placebo, Latin “to please”

· Alternative complimentary medicines are NOT ADA regulated; all kind of claims are made w/regard to pain relief but peer review literature says they’re no better than placebo

3. Chemical mediators of pain & drug targeting

· Prostaglandin’s (PG) - premiere mediators of pain and inflammation

· Bradykinins (BK)

· Substance P (SP)

· A lot of other mediators which are targets for drug design

4. CNS pathways

· reviewed in chap on CNS

5. “Emotional” Components of pain

· Limbic system - Lots of pain managed by anti-depressants, not analgesics, adjuncts

· Prozac, Tri-Cyclic

· Prescribed to Manage emotional components of pain

· Resides in Limbic system - interpretation pain

· Analgesics don’t work there

6. prescription vs. OTC Analgesics

· Myriad of good drugs that pt can take w/o prescription; almost all of drugs mentioned except narcotics are available OTC in lower doses

· when should Dr. write a prescription for drug as opposed to telling pt to take OTC

· 4 fold difference in potency; OTC generally ¼ prescription form

· Tell pt to take Advil, get 200 mg tablets; write prescription for Motrin/ibuprofen 800 mg; full analgesic prescription dose

· Depends on kind of pain & whatever you except dose response at 200 mg

7. DEA scheduled analgesics

· If going to prescribe narcotics including all controlled substances & fixed combos: Vicodin; Tylenol 3 - need DEA license

· Why are they controlled? (abuse potential)

· Many dentists choose not to get DEA license (DEA oversight scrutiny)

8. Therapeutic decision making

a. Nature of pain 

b. severity of pain - most of dental pain mild to moderate; therefore use agents mostly of peripheral acting class (e.g. NSAIDs, acetaminophen)

c. central vs. peripheral acting

d. best indicated class of analgesics for mild - moderate pain = NSAIDs

e. contraindications - examples

· Ex. Nasal Polyps is an absolute contra for use of any non-steroidal anti-inflammatory agent; pts w/nasal polyps are extraordinarily hypersensitive to all non-steroidals (aspirin, ibuprofen, etc); pts can have anaphylactic rxn w/these agents

· Pt w/Active duodenal ulcer, uncontrolled,  contra for aspirin class

f. doses & dose regimens - you shouldn’t have to refer to booklet for common agents; as professional you should know dose for acetaminophen & max dose; should know the elements as well as the dose

g. drug interactions - tremendous problem, separate lecture

h. Prescribing analgesics to former or current substance abusers; many different opinions, guidelines & algorithms

i. Alternatives to drug management of pain

· Alternative meds not regulated by FDA; acupuncture, hypnosis

· Are alternatives to pts who refuse to accept prescription or recommendation for drugs

j. Unique problems in managing orofacial & dental pain

II. Dental Pain Syndromes HO 2

A. Alveolar Osteitis

· Maxillary Sinusitis

· Sinus pain referred to maxilla & vice versa, pain in maxillary referred to sinuses

· Neuropathic pain

B. Causalgia - burning mouth or burning lip syndrome

· Associated to injury of peripheral nerve

· high sympathetic component to it, some of best drugs for this pain use symp drugs

C. TMJ Pain - arthralgia, might consider muscular relaxer

D. Cancer - unique (may require narcotics)

E. Fracture Pain

F. Heterotopic pain - referred pain; difficult to locate

· Still block central perception, important alternative

G. Lancinating Pain - sharp, darting pain

H. Terebrating Pain - dull, boring type pain; like drilling a hole in skull or jaw; pt say “sore jaw”

III. HO 3 - Mediators

· Whatever stimulus: extraction, fracture tooth; working on mucosa or gingiva

· Produce tissue injury/inflammation or /heat/pressure; all noxious stimuli

· Regardless of nature of insult/stimuli; various mediators released from tissue which are:

· Pro-inflammatory; cause exaggeration of insult 

· PGs -  most important, lipid mediators

· BK

· Hist - even though histamine a component, Anti-histamines don’t work as analgesics

· Endorphins - peptides, endogenous opiates in body; body produces ( endorphins which has power to act on opiate receptors; natural opiate analgesic system that body has; we do not use endorphins therapeutically 

· LT - leukotrienes - more involved in inflammation of bronchiole tree; drugs used in asthma - LT antagonists

· Substance P - very important P for pain; peptide, certain nerve endings release substance P act on SP receptor for distinct pain; now have drug strategies which specifically block substance P

· Of these: PGs & substance P, we will be using to discuss peripheral analgesics

IV. HO 4 Peripheral Analgesics

· Whatever you’ve done to cause tissue injury

· Peripheral acting agent acts to Block synthesis & release particularly of PGs

· Hallmark: of non-steroidal, anti-inflammatory drugs

· In ’72, aspirin was figured out, powerful inhibitor of PG synthesis & pharmacology

· Turn of production of PGs, Turns off inflammation & pain

· Why these agents are so important/prominent in dental therapeutics

· Kind of Pain?  Mild to moderate pain 

V. HO 5 Centrally Acting Analgesics

· Acting in Higher centers in sensory cortex

· Not modifying tissue injury or release of mediators

· Various nerves endings activated, peripheral nerves conduct impulse to CNS through spinal cord

· Central acting agents act on receptors high in CNS or spinal cord

· Central acting: Codeine, Narcotic, morphine class for moderate to severe pain 

· Not to be used for trivial, peripheral mild pain

· Central acting agents refers to narcotics most often

VI. HO 6 PG

· COX-1 & COX-2 (cyclooxygenase)

· Peripheral acting analgesics

· Arachadonic acid is converted to PGs via COX; discovery of 2 isoforms COX 1 & 2 

· COX 1; very important; constitutive, they're in gut, kidney; role in homeostasis; essential to regulate platelet fxn via thromboxane or proxicyclin which regulates endothelium & PG E2 - which plays a protective role in kidney & gastric mucosa

· Deficiency or knock out: compromise platelet fxn, endothelial fxn, kidney fxn, & gut fxn

· Want to leave COX 1 pathway in tact

· COX 2 isoform - inducible; occurs as result activation of macrophages in vascular wall caused by  noxious stimuli like inflammatory stimulus

· COX 2 enzyme is activated which turns on various PGs esp. those that cause inflammation & pain

· This pathway: (developed in last 5 yrs) focus turned from aspirin which inhibits both COX 1 &@  

· & develop Drugs that only inhibit COX 2; COX 2 inhibitors

VII. HO 7 Comparisons COX 1 & 2

· COX 1 - PGs “housekeeping” normative for homeostasis in gut & kidney; don’t want to knock them out when trying to knock out pain associated w/PGs assoc. w/inflammatory cascade

· Aspirin - non-selective, inhibits both COX 1 & 2

· Disadvantage that can Insult stomach & kidney & Affect platelet fxn

· Don’t want to do this when managing pain 

· New agents (“coxib”) COX 2 selective compounds

VIII. Yellow HO

A. Celebrex (celecoxib)

· selective COX 2 inhibitor

· “coxib” ending

· only 2 FDA uses: osteo & rheumatoid arthritis - #1 prescribed drug for these

· (will probably eventually be approved for dental use, but not yet)

· relatively selective compound for inhibition of COX 2

B. Viox (rofecoxib)

· Only COX 2 inhibitor approved by FDA as analgesic

· specific dental analgesics - study? yes

· focus

· approved for:

1. dental analgesic (acute pain in adults)

2. osteoarthritis

3. 1o dysmenorrhea - premenstrual uterine cramping; excruciating visceral pain

IX. Georgetown study (Cooper)

· Manage Pain w/molar extraction

· Compared Placebo vs. Codeine - Codeine no better in his placebo controlled studies

· Evidence does not support that Codeine above is beneficial for extraction pain

· Acetaminophen, peripheral analgesic, not PG inhibitor (Tylenol) 600 mg

· A + C (additive) = Tylenol 3

· Acetaminophen lower dose + Codeine 30 mg

· Different effect when it comes to molar extraction pain

· Different study (2nd)

· Compares a non-steroidal agent Naproxen/Naprosyn ® (OTC Aleve)

· Compares it w/placebo vs. acetaminophen at 1000 mg, mega dose

· Placebo effect - not much

· Acetaminophen at 1000 mg works well, prescription dose; pt better not exceed 4 tablets in one day & not more than 10 days at that limit - dose limit FDA; pharmacist will not dispense more; bit hazard if use longer than reccommended: hepatic injury

· How does it compare to Non-steroidal?  Non-steroidal superior in terms of Maximum effect as well as duration of effect

· In dentistry this class is important in management of pain 

X. Chap 24 - pg. 320

· Substance believed to play a role in CNS as neurotransmitter:

A. Among Amino acids: Glutamate - in CNS as target for analgesic; important for drug design, culprit in CNS provoking pain syndrome

B. Peptides:

1. BK - 1 of most potent agents producing burning pain

· No specific BK antagonists available for prescription or OTC

· > 50 yrs known as pro-inflammation

2. Dynorphin  - special peptide of endorphin class

3. ( endorphin - peptide, 

· Important in spontaneous endogenous opiate receptor class

4. Substance P - peripheral pain

· Only a few of these end up as targets for drug design

XI. 24-1 pg. 335

· Aspirin - nonsteroidal class

· Target? COX 1 & 2

· Motrin - inhibits COX 1 & 2 - nonselective

· COX target which produces pro-inflammatory PGs

· Inhibit COX turns off production of PGs not leukotrienes (aspirin, ibuprofen, etc.)

· Causalgia - hi sympathetic component; burning mouth/lip; adrenergic drugs developed for HTN including 

· Clonidine - many neurologists use it because (2 presynaptic agonist - turns off production of sympathetic traffic; relieves that sympathetic component

· not analgesic; approved as anti-HTN agent

· pharmacist will think you’re treating pt for HTN

· Anti-histamines do not work as analgesics even though block histamine receptors

· Caffeine - adjunct in many analgesic preparations

· Aspirin + 30-60 mg caffeine & analgesic goes up 40%; 1.4 analgesic units

· Caffeine synergistic w/aspirin as well as acetaminophen 

· Many fixed combo product to control dental pain contain caffeine

· act on adenosine receptors; but probably have synergistic adjunctive effect esp when combined w/aspirin 

· for migraine pts

· SSRI - Prozac, Tricyclics

· Have a role in Management of pain that carries a depression component

· Chronic oral/facial pain: pts become depressed over pain

· Tri-cyclic anti-depressants which acts via norepinephrine; 

· Be careful you’re dealing w/depressive component of pain

· NOT analgesics - adjuncts; supplement other pain strategy

XII. Chap 20, pg. 249 - Prostaglandin’s

· Autocoid

· PG - not hormones or neurotransmitters

· Released after synthesized, do their job & Very rapidly dissipated - Autocoid proper term

· PGs & Leukotrienes LT 

· Aspirin type drugs, non-steroidal - do not effect LT pathway, effect synthesis of PGs via inhibition of COX

XIII. Box 20-1

· PG Role in physio

· If pt is High risk, stoke or MI or peripheral clot

· Assoc. w/Platelet aggregation, white thrombus, platelet aggregatability

· Give drug that blocks platelet aggregation

· Lo dose aspirin - very good inhibitor of platelet thromboxane formation

· By inhibiting platelet thromboxane, inhibit platelet aggregation & reduce risk of thrombosis

· Many pts take aspirin everyday to lower risk of MI or stroke

· Take 81-325 mg; 81 mg is baby aspirin

· PTs could be taking 3 or 4 g of aspirin for arthritis or myalgia or arthralgia

· Not anti-platelet dose; anti-inflammatory dose (but big effect on platelets also)

· PG - involved in uterine fxn; some NSAIDs approved for dysmenorrhea, diminishes effect of PGs that cause uterine contraction; 

· pain relief: inhibits stimulus of uterine smooth muscle; diminish visceral pain

· LT - Broncho/constriction

· Inflammation

· Gastric ulcers - one of major side-effects of non-steroidals (inhibit gut PGE1, E2)

· Because knocking out COX 1 which is involved in formation of PGs in stomach; 

· Can induce duodenal/gastric ulcers

· Major class warning for non-steroidals

