NON-STEROIDAL ANTI-
INFLAMMATORY
DRUGS
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At the end of the lecture the students should :

[« [ [ [ [ [ & [=]

Define NSAIDs

Specify the general mechanism of actions
Classify this group of drugs

Describe the general pharmacological actions
Enumerate the therapeutic uses

Describe the general adverse effects
Describe the general contraindications

Know the difference between the selective &
non-selective NSAIDs



Non-steroidal
anti-inflammatory Drugs

= NSAIDs are group of drugs that share in
common the capacity to induce:

= Analgesic etfect.
= Antipyretic etfect.
= Anti-inflammatory effect.



MECHANISM OF ACTION OF NSAIDS |

» NSAIDs inhibit
cyclooxygenase (COX) ’* |.
enzymes responsible for the
production of
prostaglandins (PGs) which
promote
necessary for healing,
and . Lipoxygenase

> As a consequence, ongoing
inflammation, pain and
fever are reduced by Leukotienes Prostaglandins | | Thromboxane || Prostacyclin

NSAIDs. e

Membrane phospholipids

Phospholipase

Arachidonic acid




- COX-1 produces PGs that support
the blood clotting function of PR
platelets; and protect the lining of G s
the stomach from the damaging
effects of acid. NSAIDs which
inhibit COX1 can cause ulcers in  [EglW¥
the stomach and promote bleeding. [JEaSS

(Glucocoricolds

Constitutive ic Cytokings L4
- COX-2 is expressed at sites of ﬂ Ihibton ﬂ
. . /|, undesirable . L, desinble
inflammation and produces PGs L
. . . Homeostatic functions Inflammation
that mediate inflammation and
pain. Gastinestna act
Renal tract
. . . Platelet Function
- COX3 is a new isozyme found in Macrophage dfferentiation

the brain , it is the target for
acetaminophen.



Selective COX-2

Inhibitors

Nopgelectlve COX-1/COX-2 Aspirin, Diclofenac
Inhibitors

Preferential 1\/[14|
COX2 inhibitors _ oxicam
Paracetamol

COX3 inhibitors

ﬂ



1-ANALGESIC NSAIDS

Prostaglandins
PGE2 PGF2

Factors

+ Bradykinin

Histamine
Nerve ending of

Pain ‘Block PGs production

Pain peripheral tissue




2-ANTIPYRETIC

Prostaglandins

|

Pyrogen
PGE2 i
NRYAYUDES
Thermoregulatory . Antipyretic Mechanism

center

Sites of action:

Set point 1 = e
= (< & :

Heat production 1 =12 I~
Heat dissipation | -

.
|
Fever




3-Anti-inflammatory NSAID
S

Prostaglandins

Inflammatory
PGE2, PGF2

factors
+ Bradykinin
Symptoms of Histamine
Inflammation 5-HT

Red, swelling,

Heat, pain  Sites of action:




Common cold

Rheumatoid arthritis /
myositis




ADRS

GIT upsets ( nausea, Vomitin
GIT ulceration & bleeding |

Bleeding |

ersensitivity reactions

Inhibition of uterine contraction

Salt & water retention |




RENAL ADRS

Vasodilator PGs

(PGE2 PGI_,) NSAIDs
I ’ COX-2 inhibitors

function

NSAIDs cause

hemodynamically-

mediated acute renal Reduced GFR
failure




MECHAISM

Sl Isalicylate (Aspirin
OF A@T[@N i Acetylsalicylate (Aspirin)

Aspirin
inhibits COX
iI'I' e V e r S ib 1 R Inactive Cyclooxygenase

Salicylate




PHARMACOKINETICS

Metabolized by
hydrolysis and

then conjugation

Conjugation Hydroxylation
with glycine 1

Gentisic acid

Higher dose of
aspirin has a long
lasma half- life

Salicyluric acid Salicylacyl
glucuronide

Conjugation with
glucuronic acid

Salicyl phenolic
glucuronide

The metabolism of aspirin.



CLINICAL USES

Acute rheumatic fever

Reducing the risk of myocardial
infarction

Prevention of pre-eclampsia |

Chronic use of small doses,
reduce the incidence of colon cancer



ADRS AT CLINICAL DOSES

Hypersensitivity bronchospasm, rhinitis,
conjunctivitis, urticaria

Acute gouty arthritis (low doses) | e s
Reye's syndrome |
Impaired haemostasis |

GIT side effects,
dyspepsia, N, V

Prostaglanding

NSAID-induced 3 Mucus production
gastiopathy [~ Acid secretiont

Mucosal blood flow *

Mucosal damage— hemorrhage |




Arachidonic acid { Leukotrienes

Bronchospasm in

aspirin- sensitive
asthmatics Prostaglandins




Salicylism ( ringing
of ear, vertigo

Gastric ulceration
& bleedin




CONTRAINDICATIONS

Peptic ulcer

Pregnancy

Hemophilic
patients

Patients taking
anticoagulants

Children with
viral infections

Blood

basolateral

Urate =— X

Renal Proximal
Tubular Cell

| secretion

Aspirin
(75 mg - 2 gm/day)

uric acid retention

Low dose aspirin: 81 mg
Regular strength: 325 mg

Urate —e—i

Misc Urate
Transporters
ABCG2

NPFT1

NPT4

MRP4

apical
tubular

Urate in
Glomerular Filtrate

Reabsorption u
1—9— X — Urate

Lower (typical) aspirin doses:

- block secretion (cause UA retention)

High aspirin doses:

- block reuptake (increase UA excretion)

Gout ( small doses

—

Aspirin
(>3 gm/day)

“uricosuric”




Paracetamol

1
-

Weak anti- e
inflammatory effect

Nontoxic
conjugated

Given orally , well » metabolites
absorbed. Neacetyts ‘

tl2=2-4 h P e
Metabolized by bndeg o St i w

conjugation at
therapeutic doses
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CLINICAL USES

Commonly used analgesic antipyretic
instead of aspirin in cases of:-

Tooth — 1

Pregnancy |

Preenanc



ADRS |

Mainly on liver due to Chrbric
its active metabolite

Therapeutic doses
elevate liver enzymes

In large doses it is metabolized into (@ nepato-  nephro-

toricity toxicity

N- acetyl-p-benzoquinone, which
causes liver damage

Treatment of toxicity of paracetamol is by N-
acetylcysteine to neutralize the toxic metabolite




CLINICAL USES

Analgesic
Antipvretic
Antiinflammator

Acute gouty arthritis
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PREPARATIONS

Diclofenac with misoprostol decreases upper
astrointestinal ulceration , but result in diarrhea.

Diclofenac with omeprazole to
revent recurrent bleedin

0.1% ophthalmic preparation for
ostoperative ophthalmic inflammation.

A topical gel 3% for solar keratoses.

Rectal suppository as analeesic

Oral mouth wash |
Intramuscular preparations |




SELECTIVE COX-2 INHIBITORS |

oPotent anti-inflammatory |

oAntipvyretic & analgesic

oLower incidence of gastric upset

oNo effect on platelet




GENERAL ADRS

Renal toxicity |

Dyspepsia & heartburn

Cardiovascular ( do
not offer the cardio-
protective effects of
non-selective group

Plotele Endothelidl Call

(1)

Nonpecic |
O 8 Notash ™\

cox2)

Thromboxane (TkA, Prostacycln (PGl

Vasoconsrictor Vosodilator
Promoes p!:ﬂ&lE=I_qu;;;gr&;;;-::nliu::nn Infibitr of platelet aggregfion

ﬂ'll.
Hemostasis Tﬁmmhnm.!.




GENERAL CLINICAL USES |

Short-term use in
ostoperative patients
Acute gouty arthritis [

Acute musculoskeletal pain |
Ankylosing spondylitis |

6. Typical posture of patient with ankylosing spondylitis.



_celecoxib

200 g

Half-life 11 hours

Food decrease its
absorption

Celecoxib

Highly bound to

plasma proteins
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