NSAIDs provide analgesic (low doses) and anti-inflammatory effects by blocking the COX enzymes and preventing formation of Prostaglandins.
NSAIDs are nonspecific or COX-2 specific (only celebrex remains a COX-2 in US)
For Arthritis
NSAIDs are necessary in Osteoarthritis to treat pain(acetaminohphen, as well as COX-2 and Nonspecifics) whereas in Rheumatoid Arthritis NSAIDs (COX-2 and Nonspecifics) can treat the inflammation accompying RA.  
ACR-# stands for the % improvement after pharmacotherapy in the following areas: number of tender/painful joints, number of swollen joints, and 3 of the following: global assessment of RA (physician or pt), pt’s assessment of pain, level of C-reactive protein.  ACR-70 is a better drug than ACR-20.
Hoffman made the first NSAID as aspirin in 1860.
COX-2 specifics were introduced in 99 and withdrawn (except celebrex) in 2004.  
In 2008 all NSAIDs were considered CV toxic by the FDA.

	COX-1 
	COX-2

	Produces PG’s that Mediate Homeostatic functions (gastric integrity, renal/platelet function)
	Produces PG’s that Mediate Inflammation, pain, fever

	Constituitive
	Induced at inflammatory sites

	Role in: gastric mucosa, kidney, platelets, endothelium
	Constituitive in: brain, kidney

	Stimulates mucus and bicarb secretion, decreases pH gradient, and maintains mucosal blood flow (NO mechanisms)
	




NSAIDs
Absorbed orally, and are highly protein bound
They can enter the gut be circulated to the bile, reintroduced in the gut and reabsorbed in a process known as enterohepatic circulation leading to GI toxicity.
NSAIDs can inhibit COX-1 COX-2 or both.  
They should be avoided in fractures as they reduce the number of osteoblasts at the fracture which slows the union of the fracture site.

Aspirin is a salicylate type of nonselective COX inhibitor (an NSAID)
Aspirin is an irreversible inhibitor of COX.  
Its effects are analgesic, antipyretic, anti-inflammatory (high dose needed), antiplatelet (low dose only)
As with other NSAIDs it can lead to peptic ulceration with bleeding (due to COX-1 suppression (COX-1 produces protective mucosal enzymes in the gut)).
You can be hypersensitive to aspirin which should contraindicate you for any other NSAIDs.  The recommended treatment in this case would be selective COX-2 inhibitors (celecoxoib)
Aspirin should be used therapeutically as a prophylaxis of cardiovascular diseases in low doses.  It can be indicated also in acute MI, which will decrease mortality by 23 %, and 50% decrease in reinfarction.  REMEMBER LOW DOSES FOR CARDIOPROTECTIVE EFFECTS 75-81 mg.
This works through selective inhibition of COX-1 at low doses leading to low levels of thromboxane a2, but retains the normal levels of prostacyclin which is made through a COX-2 mechanism.  
Thromboxane A2 increases platelet to platelet aggregation and vasoconstriction while Prostacyclin resists platelet aggregation to endothelial linings and vasodilates.  So with aspirin, there is less platelet to platelet aggregation and the same resistance to platelet endothelial interaction.
Aspirin will also prevent colon cancer by regulating apoptosis within polyps thereby decreasing the number of polyps. (Celebrex, another NSAID is FDA approved to treat FAP which usually leads to colon cancer).
It seems that there is some sort of Aspirin resistance that is not well characterized but is possible due to SNPs at the COX-1 or straight up noncompliance with the drug.
ASA should be taken in the morning (w/out ibuprofen, due to interactions).  The ASA will have a half life of 20 min in circulation but after that the platelet will have COX-1 irreversibly inhibited for the duration of its life (7-10 days)
Overall, ASA has 23% reduction of vascular events but may cause GI problems such as GI bleed or peptic ulcers.

Acetaminophen (Tylenol)
Weak Cox-1/2 inhibitor.  Blocker of both COX. 
Strictly an analgesic or antipyretic NOT used for anti-inflamation.
Can be hepatotoxic with LARGE doses.
No GI/anti-platelet/anti-inflammatory action.
No greater than 4 g in normals or 2 g/dag in alcoholics

COX-1 Selective drugs are more GI toxic, but more CV protective.  COX-2 drugs are less GI toxic but more CV harmful.
Ketorolac or Toradol is very GI toxic but can be used in ERs as an IM then given as a 5 day oral prescript.

Increased GI Bleed Risk in these people:  prior history of GI, age >60, high dosage of NSAIDs, concurrent use of glucocorticoids, concurrent anticoags (warfarin), concurrent SSRI use, concurrent use of H2 antagonists (Histamine is an acid production stimulant) or antacids
16,500 deaths due to GI complications (risk from high to low: ASA > Ibuprofen >Acetaminophen > Naproxen)
Most patients are asymptomatic prior to GI events.
H. pylori
Antihistamine also tries to reduce acid.  Drugs are Zantac, Pepsid, Tagamet (cimetidine)
Reduce Peptic ulcer risk by using PPI’s (proton pump inhibitors) like prilosec or nexium
Misoprostol is a synthetic prostaglandin with low usage due to GI intolerance.

NSAIDs increase BP mainly the systolic BP.
Bradykinin/PG’s will increase GFR but NSAIDs reverse this.
Angiotensin 2 will increase GFR, but ACE-I and ARBs will reverse that.
COX-1 is responsible for the afferent arteriole tone, inhibiting COX-1 will vasoconstrict this arteriole decreasing renal blood flow.
COX-2 controls fine tuning of sodium and water balance, inhibition leads to edema.

Heart failure can occur, with the greatest risk during intiation of the NSAIDs.  More likely in Hypertension, Aged, Renally impaird, Dehydrated, Diuretic treated, or Diabetic. (HARDDD)
ACE-I/ARB + NSAIDs will constrict the afferent arteriole and dilate the efferent arteriole, which will significantly lower the GFR.  This is BAD, don’t’ combine they are a risk for HF.

CV toxicity of NSAIDs.
Rofecoxib (Vioxx) and Diclofenac were shown to increase the risk of an acute MI in several studies.  Vioxx was taken off shelves in 2004, but diclofenac remains (be careful of CV problems, several studies showed increased risk of CV events).  “there are serious questions about the safety of diclofenac”.
COX-2 specific drugs inhibit prostacyclin, which could be the key to why there was increased CV problems with this class of drugs.  The imbalance between prostacyclin and thromboxane a2 would lead to thromboxane promoting platelet aggregation, vasoconstriction and endothelial aggregation (due to lack of prostacyclin).
Know thromboxane vs prostacyclin VERY well.

Celecoxib was never pulled form the shelf.

Drug interactions with NSAIDs
Lithium which is excreted renally might become toxic during NSAID treatment (NSAIDs decrease GFR)
NSAIDs cause retention of water and sodium thereby reducing natriuretic effect of furosemide and thiazides
NSAIDs dimich the antihypertensive effect of ACE-I
Warfarin or other anti-coagulates and NSAIDs increase bleed risk through NSAID mediated platelet function alteration.  SSRI’s may also have increased bleed risk when combined with NSAIDs.
Ibuprofen will block ASA from finding the enzyme site thereby reducing its anti-platelet effect and cardioprotective effect.  Take ibuprofen 4 hours prior or 2 hours after low dose ASA for cardioprotective effect.  Brown says don’t combine period. (75% increase in CV disease mortality with combination) “Ibuprofen can interfere with antiplatelet effect of low dose aspirin (81 mg/day)” FDA caution
Naproxen may also have this interaction with ASA.
Combining NSAIDs should be done only with PPI’s so as to protect against GI bleed.

IMPORTANT SLIDES FOLLOW:
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— promotes vascular vasoconstriction and platelet to
platelet aggregation

— has COX | dependent synthesis
— selectively inhibited by low dose ASA

— promotes vascular vasodilation and inhibits platelet to
arterial endothelial aggregation

— has COX Il dependent synthesis
— selectively spared by low dose ASA
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NSAID Renal Effects Summary
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Is an NSAID needed ?
Inflammation ?

Use non-pharmacologic Is there a contraindication to NSAID ?
or other pharmacologic Rx - Renal insufficiency ( CrCl < 30)
- Allergic reaction
- Concurrent Gl injury

Use classical NSAID

Is patient at increased risk for CV events ?
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* People at high CV risk

— Those with established
CVD

Those taking CV
medication, especially
aspirin and clopidogrel

Older men
Smokers
People with diabetes

Some risk factors
increase both CV and
Gl risk — people with
these need particular
attention

* People at high Gl risk

Age >65 years

History of Gl bleeding, ulcer or
perforation

Those taking medicines that
increase risk of upper-Gl AEs
(e.g. warfarin, SSRI, aspirin and
corticosteroids)

Serious comorbidity, e.g. CV
disease, renal or hepatic
impairment, diabetes, or
hypertension

Prolonged duration or maximum
doses of NSAID

Excessive alcohol use

Heavy smoking
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Don’t use them unless you have to
The only way to avoid NSAID side-effects is not to use them
Acetaminophen works for many especially pts with osteoarthritis
Employ non-drug interventions routinely
Consider short-term course (1-2 weeks) of topical NSAID
Consider glucosamine and chondroitin

If you have to use them, use them wisely

The balance of benefits and risks needs to be carefully assessed; think about
CV, Gl and renal issues routinely

Use a safer drug (ibuprofen or naproxen) in the lowest effective dose for the
shortest period

NSAID users should be a high priority for medication review: Are NSAIDs
effective/needed? Drug holidays? Don’t issue repeat prescriptions without review.

Consider gastroprotection in those at high risk
— Options are PPIs, double-dose H2RAs, misoprostol

— A *“Coxib” should be considered only in those at high Gl risk, but consider also
the cardiovascular risks

All of this particularly applies to those aged over 65
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NSAID Practical Pearls

Ketololac can only be used for consecutive days in any
dose or combination

Diclofenac is disproportionally hepatotoxic and possibly
cardiotoxic as well

Salsalate lacks antiplatelet action @ usual doses due to
lack of acetyl group in structure (salicylisalicylic acid)

Indomethacin often causes headache and Gl tox

Piroxicam is the only once daily NSAID (44hr half life)
and has higher incidence of Gl intolerance

Ibuprofen interacts with ASA to block CV protection

Low dose NSAID’s agument narcotic pain control in
bone metastasis and breast cancer
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NSAID Practical Pearls

NSAID’s in combination with any SSRI, steroids, warfarin
or alcohol increases Gl bleeding risk significantly

All NSAID'’s potentially interact with lithium and diuretics
NSAID’s should be avoided in CHF
Indomethacin’s most important use is acute gout

Naproxen may offer low CV risk and in low dose reduces
tumor fever

Diclofenac now available in topical patch which may
prove safer from a Gl standpoint

Pain target doses are generally much lower than doses
required for anti-inflammatory action

Oxaprozin and high doses of ASA have urocosuric
action
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COX-2 Inhibitors : COX-Selectivity

Rofecoxib Diclofenac ||

Celecoxib
Etoricoxib

|| ASA
| Naproxen

Lumiracoxib





