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Week 14

NonSteroidal Anti-Inflammatory Drugs 
NSAIDs
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(Salicylate

 e.g. Aspirin, sodium salicylates (aspirin is more potent than sodium saicylate as analgesic antipyretic).

Mechanism of action:

1) Inhibition of prostaglandin synthesis through irreversible inhibition of cyclo-oxygenase enzymes (COX-1 & COX-2)

2) Interferes with the chemical mediators of the kalikrein system (interlukines, TNF also)

3) Stabilize lysosomes

4) Inhibit the migration of polymorphonuclear leukocytes to the site of inflammation

5) Anti-oxidant activity

Pharmacokinetics :

· Food doesn’t affect its oral bioavailability, but it is given after food to prevent GI upset

· After 15 min aspirin will be hydrolyzed by esterase into acetic acid & salicylate (which have the anti-inflammatory action

· They are weak acids, excretion in urine is increased by alkalinization of urine (by NaHCO3)

Pharmacological actions:

· Analgesic (in mild, dull aching pain through:
1) Inhibition of pain fibers in sub-cortical areas, 
2) Anti-inflammatory action)

· Antipyretic (through: 
1) inhibition of prostaglandin which leads to vasodilatation then sweating,
2) Inhibition of PGE2, 3. Inhibition of IL-1

· Anti-thrombotic (anti-platlate)

· Anti-inflammatory

· Uricosuric (increase excretion of uric acid when given in a dose of >4g/day)

Clinical uses:

· Analgesic e.g.
· headache 
·  migrane,
· dental pain, 
· joint pain,
·  muscloskeletal pain

· Antipyretic

· Anti-inflammatory e.g. 
· RA,
·  OA, 
· dysmenorrheal, 
· ankylosing spondylitis

· Anti thrombotic e.g.
·  IHD

· IBD

· Chronic gouty arthritis

· Cancer colon: 

            through: 

1) anti-oxidant action
2) .inhibition of COX enzymes)

(Adverse effect:

· Gastric upset (intolerance)

· Gastric & duodenal ulcers & bleeding

· Gouty arthritis (in low dose <2g/day)

· Asthma, rashes as hypersensitivity

· Reye syndrome (cerebral edema, encephalitis)

· Hepatotoxicity & renal toxicity are less frequent with salicylate

· High dose of aspirin may cause:

· Salicylism (tinnitus, vertigo, diminished hearing)

· Hyperapnea

· Respiratory alkalosis

· Metabolic acidosis

· Hyperthermia (in therapeutic dose anti-pyretic but in toxic dose hyperthermia)

(Contraindications:

· Pregnancy (may be used in preeclampsia or eclampsia)

· Haemophilic patient

· Hypersensitivity reaction to aspirin

· Viral infection mainly in children (may lead to Reye syndrome)

· Peptic ulcer

Drug interaction:

· Potentiate the gastric irritant effect of alcohol

· Potentiate the hypoglycemic effect of oral hypoglycemic drugs (through displacement from plasma proteins)

(Paracetamol
(acetaminophen()

· Is effective only as analgesic & antipyretic (inhibit only central COX enzymes)

· Has no anti-inflammatory effect

· Has no anti-platlate effect

· Can be used in patient with haemophilia or peptic ulcer or allergic to aspirin (coz has no peripheral action)

· Can be used during pregnancy

· In children with viral infection

(Adverse effect:
· Mainly on liver due to its active metabolite (N-acetyl-p-benzoquinone)

· At therapeutic dose increases hepatic enzymes
· At high doses causes hepatic & renal necrosis

· Treatment of paracetamol toxicity with N-acetylcystine (SH donor) is life saving ( combine with active form of paracetamol

· Maximum dose of paracetamol is 800-1000mg/day

(Propionic Acid Derivatives
Ibu profen.
(Motrin()
Pharmacokinetics:
· rapidely absorbed after oral ingestion.
· Half life 1-2 hours.

· Highly bound to   plasma protein.
· Excreted through kidney as metabolites.
Clinical uses:
· Analgesic 
·   headache, 
·   migraine, 
·   dental pain &
·    joint pain 

· Anti pyretic.
· Anti-inflammatory
·   ankyloising spondylitis ,
·    dysmenorrhea ,
·    osteoarthritis, 
·   RA
· Acute gouty arthritis (not uricosuric , as analgesic & anti-inflammatory)

· Patent ductus arteriosus (same as endomethacine with less AE)
Preparation of Ibuprofen:
· Oral preparation.

· Topical cream for osteoarthritis.

· A liquid gel (400 mg) for rapid relief of post-surgical dental pain.

· IV as in PDA. (could be orally) 

(Adverse effects:
· Gastric upset (less frequent than aspirin) (taken on full stomach)

· Fluid retention.
· Hypersensitivity reaction. ( # in pts. Allergic to aspirin bcz of cross resistance)

· Ocular disturbance. (opacity, cataract, decreased visual acuity)
· Rare haematological effects (agranulocytosis & aplastic anemia) (not recommended to be given with aspirin)

(Contraindications:

· Peptic ulcer.
· Allergic patients to aspirin.
· Kidney impairment.
· Liver disease.
· Pregnancy.
· Haemophilic patients.
((The concomitant administration of ibuprofen antagonizes the irreversible platelet inhibition of aspirin (limit cardio protective effects of aspirin)
(Oxicam Derivatives
· Piroxicam 

· Teroxicam 

Piroxicam

(Feldene()
Mechanism of actions:
1) Non-selective inhibitors to cox1 & cox2

2) Traps free radicals. (anti-oxidants)

3) Inhibits polymorphonuclear leukocytes migration.

4) Inhibits lymphocytes function.

Pharmacokinetics:

· well absorbed orally.

· Half life 45 hours.

· Given once daily.

(Adverse effects:
· less frequent gastric upset (20%) (even if it's less, most of them when they noticed gastric upset they had sever gastric ulceration & bleeding unlike aspirin which starts as nausea, abdominal pain, heart burn & less patients devlope PUD )
· Dizziness.
· Tinnitus.
· Headache.
· Allergy.
(Acetic acid derivatives:
 (reversible).
Diclofenac (Voltaren().
Mechanism of  action:
1) Non-selective inhibition of COX1 & COX2.

2) More potent as anti-inflammatory than analgesic & antipyretic.(imp)

clinical uses:
· Any inflammatory condition.

· Muscloskeletal pain.

· Dysmenorrhea.

· Acute gouty arthiritis.

· Locally to prevent post ophthalmic inflammation.

· Topical gel for solar keratoses.

(Side effects:

· Gastric upset.
· Renal impairment (common).

· oedema (may be given with diuretics).

· Elevation of serum aminotransferase.(imp)

Preparations:

· Diclofenac with Misoprostol ( ( upper gastrointestinal ulceration, but result in diarrhea.

· Diclofenac with Omeprazole to( prevent recurrent bleeding.

· 0.01% ophthalmic preparation for( postoperative ophthalmic inflammation.

· Topical gel 3% for ( solar keratoses.

· Rectal suppository as ( analgesic or for( postoperative nausea.

· Oral mouth wash for dental pain.
· Intramuscular preparation.

· Very effective in ankle & knee pain because it accumulates in synovial fluids.    

(Selective (COX2)inhibitors:
Advantages and disadvantages :

1) Highly selective inhibitors to (COX2)enzyme 
2) Potent anti-inflammatory .

3) Analgesic and antipyretic.

4) Highly bound to plasma proteins .

5) Lower in cadence of gastric upset.

6) No effect on platelet aggregation (COX1)
7) Renal toxicities –they r not recommended for patient with severe renal insufficiency 

8) High incidence of CVS thrombotic events with some of them as rofecoxib 

9) They are recommended in postoperative patients undergoing bone repair.

10) Also ,indicated in primary familial adenomatens polyposis , dysmenorrea,

11) Acute gouty arthritis ,acute musculoskeletal pain , ankylosing spondylitis 

Celecoxib

(Celebrex()
· Absorption is decrease by food .

· T½ (11 hr .

· Highly bound to plasma proteins.

· No effect on platelet aggregation .

· Metabolized in liver by CYP2C4 to in active metabolite.

· Its clearance is ( in liver impairment.

· Given twice daily .

Clinical uses:

· Rheumatoid arthritis 
· Osteoarthritis.

Side effects:

· Dyspepsia, heart burn .

· Odema and renal adverse effects.

· Allergy (skin rashes)

Drug interaction :
( With warfarin potentiate it, through interfering with its metabolism ,action .

Meloxicam.
· Relatively selective COX2 inhibitors.

· Safer than piroxicam

Pharmacokinetics :

· Orally, rectally ,IM,IV.

· Metabolized in liver to inactive metabolites

· Excreted in urine 50% and 50 % bile (feces).
· T½ ( 20hr .

· Once daily.

Clinical uses :
· Analgesic –RA 

· Osteoarthritis.

(Adverse effectes :
· Rash 

· GIT disturbance
·  headache 

· Renal adverse effect .

Drug interaction :
 ( With cholestyramine (( the clearance of the drug ( (effect of the drug .
Nabumetene

(Relafen()
· Prodrug .

· Well absorbed orally .

· Metabolized in liver to active metabolites (the only 1) –weak acid –

· T½ ( 26hr 

· Once daily .

Clinical uses :
· Osteoarthritis .

(Adverse effects : -2 imp ps 
· Pseudoporphyria 

· Photosensitivity.

· Gorgy.
· Headache .

· Tinnitus.

(Slow acting anti –inflammatory drugs 

( disease modifying drugs)

· Used as 2nd line in treating arthritis (1st line NSAIDs)
· When the disease is progressing and causing deformities .

· Can not repair existing damage but prevent further injury .

· Have no analgesic effects. 

· Need weeks or months to act (to give the response)

(Hydroxyl chloroquine 

Mechanism of action :

· Suppress T lymphocytes .

· ( leukocytes action 
· Stabilize lysosomal activity .

· Inhibite DNA and RNA synthesis .

· Traps free radicals . (anti-oxidant activity)

Clinical uses :
· Arthritis used in a large doses and long duration .-mainly in RA and OA ,but could be in ankl spond.

(Adverse effects : 
· N ,V 

· Cinchonism(tinnitus ,vertigo) 

· Irreversible retinal damage .

· Ototoxicity .

· Corneal deposts.

· Allergic skin reaction.

· Hepatitis. (dose related)
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(Methotrexate
Mechanism of action: 
· Dihydrofolate reductase inhibitor

· Immunosuppressive 

(Adverse effects: 
· Nausea.

· Mucosal ulcer

· BM depression which can be reversed by leucovorin(once weekly before dose 24hrs or give folic acid daily -to ( its said effects- ).
· Hepatotoxicity (is dose related).

(Anti- TNf- alpha drugs 
Infliximab

1) Is a chimeric -25% mouse and 75% human 

2) Binds with high affinity to human TNF-alpha.

3) Given as I.V infusion ( slowly – at least 2hrs to avoid infusion reaction -)
4) T ½ ( 8-12 days .

5) Given at 0,2,6 weeks followed by intervals of rest 4-6 weeks . (to prevent formation of Ab against drug and to ( AE esp URTI .)

· Improvement reaches up to 60% .

· Can be used incombination with methotrexate (or alone).

(Adverse effects :
· URTI 

· Cough 

· Nausea .

· Headache 

· Rash

(Sulphasalazine 
Mechanism of actions :
· Through its active metabolite sulfa pyridine and the parent drug it self .

· Suppression of T cells. 

· Inhibition  of B cell proliferation .

Pharmacokinetics :
· Only 20% of orally administered sulfa is absorbed .

· Fraction under goes entero-hepatic circulation into the bowel .

· Reduced by intestinal bacteria to liberate 5-amino salicylic acid (5ASA)

· And sulfa pyridine which  is well absorbed while 5ASA remains unabsorbed .

· Excreted partly unchanged as sulfasalazine in urine 

· Sulfapyridine metabolized in liver by acetylation and hydroxylation .

· T½ ( 6-17hrs.

Clinical uses :
1) RA reduce the rate  of appearance of new joint damage .

2) Juvenile chronic arthritis.

3) Ankylosing spondylitis .

Adverse effects:

· N,V,D. 

· Headache .

· Reash.

· Hemolytic anemia .

· Met-hemoglobinemia .

· Reversible infertility in men (but not in women ).

· Netropenia and thrombocytopenia (rare). 

There Is  Only One Thing That Makes a Dream
Impossible To Achieve :

The Fear Of  Failure .
Done by : 
حنان شنقيطي , اشجان حجي , دانة العيسى , نرمين العثيمين , بدور الشلوي 

بسمه الحسن , الدانة آل سعد 
(مابين الاقواس : نوتاتنا مع الدكتورة [image: image2.png]



(Note : hydroxyl chloroquine :


is less toxic than chloroquine 


Higher dose and for longer duration than for malaria 


Accumulate in tissue containing melanin esp retina .








Mainly with RA
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