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Nonsteroidal Anti- Inflammatoery: Drugs
Non — narcotic / Non —opioid analgesics

¢ Pain - Two components

(i — Nociceptive afferent neurons
stimulated by noxious stimuli

(i) — Afferent inputs generate a pain
sensation

Two types

Integumental pain

Visceral pain

NSAIDS

1. Not a steroid

Analgesic, Antipyretic, Anti-inflammatory
No CNS, RS depression

No Drug dependence

Act by inhibiting cyclo-oxygenase enzyme E>
decrease in PG Synthesis
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¢ Classification of NSAIDS

1  Nonselective irreversible inhibitor of cox
AspIrin

2. Nonselective reversible inhibitor of cox
Ibuprofen, Elubriprofen, Indomethacin,
Mefenamic acid, Piroxicam, Ketorolac

3. Preferential Cox-2 Inhibitors
Nimesulide, Meloxicam), Diclofenac, Acelofenac

4., Selective Cox-2 Innibiters
Etoricoxib, Celecoxib, Parecoxin

5.COX3 Inhibiter
Paracetamol



Cyclo-oxygenase enzyme

¢ COX1-Constitutive form

¢ COX2-Inducible




Tissue injury=—PG release —

1) mediators of inflammation,
sensitize pain receptors at nerve
endings.

2) Potentate action of other mediators
at pain receptors — 5 HT, histamine,
bradykinin, INEalfa I .

InIbIt synthesis of PGS firom
arachidonic acid
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Actions and Uses
o Oldest NSAID
» Converted in body to Salicylic acid

¢ Irreversible inhibitor of coxl, cox2 by acetylation of:
COX enzyme.

¢ Return off cox activity: depends on synthesis: off firesh
enzyme

¢ PG synthesis

}
< Alction O OthEr inflammatory, medIators

— 600 mg QID
Headache, Backache, Migraine, Ioothache,
Myalgia, DySmenerrea



Fever d/t infection or inflammation-

¢ Bacterial endotoxins release
IL1, TNFAlpha from macrophages-
stimulates PGE, generation -t temp.

¢ Inhibit COX1, 2 - | PG synthesis In
AVpothalamus -reset the hypothalamic
thermostat.

¢ Aspirin doesn‘t inhibit heat production

¢ [ncrease heat less-peripheral
Vasoediiatationtanad sweating

UsSe-Nireatment ol ievVer ol any*origin



1 Cox- 2 - P(fs vaIsodiIatation, oedema
— |

2. Stabilizes leukocyte, lysosomal membrane

3. Leucocyte infiltration

l

45 @Quenchingefifree radicals

— [DESE -75-100:mg/kg/aday.
@Steeanthntis
Rheumatord antnntis
RhEEUmauc ever,



-Irreversibly inhibits Cox-1 of platelets
-Acetylates Cox-1 of platelets in portal
circulation before aspirin is
deacetylated in liver
SmallldeSe IS SUficientias antithilemiBeLIC
- The enzyme Is inhibited for life-time of platelets
- Decrease IIXA2 production
IS Primany and secondany: prevention offivil
2.SITOKE
S A
Low —Dose -795-829 rrie)/clzy



¢ level of PGFa -- uterine contraction —
pterlne ISchemia — uterine cramps

¢ Normalizes excess flow
— DPysmenorrhea

Kept patent in fetal life by PGE,, 1,

»  Synthesis switched off at birth- ductus
closes

»  Small dose aspirin , endomethacin
=RERALOIVLIGE



Gastric mucosal damage
1. Inhibition of cox 1 - PG synthesis -
lgastro-protective effect of PGs
S/E — dyspepsia, gastric Ulceration, gastric
bleeding
2. Back diffusion of H+ ions
3. |Secretions of HCO3-

4.Local back diffusion of acid- focal hecrosis of
mucosal cells and capillaries

Mainly with anti-inflammatory dose



-Increase In bleeding tendency
- prolongs bleeding time
-Aspirin to be stopped one week before surgery

Inhibition of cox — diversion of arachidonic acid to 5-
Lipoxyagenase pathway --- formation of leukotrienes

¢ | UrIC acid excretion by | uric acid secretion

o [Impairment off renal bid flow

o COXZ2 dependent innibition: off Na+ and Water retention
¢ Papillary NECreSIS



- Reye’s syndrome
- Rare
- Aspirin given to children suffering form febrile
viral infection
- Liver damage, encephalopathy

Aspirin taken at term
delays onset of labour
Premature closure of ductus arteriosus:

Druginteractions
WitRrWalfiafne propencias suieonyirtzea

WIth methotrexate



¢ Non - selective reversible

Ibuprofen

Safest NSAID

Weak anti-inflammatory.

Not suitable for acute conditions

400 mg TDS

Elurbiprofen
Eye = drops, gel

INAPLOXEN

More efiiicacious as anticinflammatory.

etter tolerated




Fenamates
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Enolic acidideriva
Plroxicam
- Lowers PG concentration in synovial fluid
-Decreases production of IgM rheumatoid factor
- Long acting.
-GIT S/E more common
Us= - OA ,RA ,gout ,dentistry

- 20 mg OD /’/"
gyl



analgesia = opioid
post operative pain
Musculoskeletal pain
Oral-10-20mg QID, parenteral

- More potent than Aspirin

= More GIiIF upset ,Pancreatitis,

- CNS S/E-Headache, confusion, dizzIness
- Reserve drug

= AnKYIGSING SpenAVIItS, RAT EEVER FElractony, to
Other antipyreticsi -25mga B

—Mest commonradrtigrused o Closure ol PIDA

—Eyerdrops), Mouthrrnse-gingivaltinfiammation



¢

-Forms active metabolite

-|_ower incidence of gastric Irritation
500-1000 mg/day.




Preferential COX-2 Inhibitors

Most extensively used NSAID

High concentration in synovial fluid, good tissue
penetrability

-Gastric ulceration —less common ,more hepatotoxic
and renotoexic

50 mg TDS, eye-drops, gel, inj
use --RA ,0A, ankylesing spondylitis: ,renal colic
Jdysmenorrhea

-ERnhancement o glycosoaminegly.can: Synthesis-
ChONGrOPrOtECLIVE PLROPELLY.

-llongl acting-100mg BiD

=-|ess toXIC than pIkeXicam



-Sulfonamide compound

-Weak inhibitor of PG synthesis

- Reduced superoxide generation
- Free radical scavenging action

- Inhibition off PAE synthesis

~ WicnielrzlWel Frone sonmle eollptrias-

~Prafarrac ln) astneetles, [rtolarz)p)t
CENOLHEIRNSATIDS



Selective Cox-2 inhibitors

- Less GIT side effects
- Rofecoxib, Valdecoxib — Withdrawn from
market - Increase CVS, cerebro-vascular risk

Reduce whole bedy PGI; preduction without
affiecting XA, contents inf platelets(COX-2
absent in platelets)-prothrombotic effect

S Eelecoxipl00FZ00NMANEIDINECHICEXI=60~C0MJ
Q)P

= Preferred iR patients —at risk off peptic Ulcer;
PErfioration’ d.t./ow tUlceEregenic potencial



Analgesics
Antipyretic

- Very less anti —inflammatory action-Inability to
Inhibit COX in presence of peroxides at
Inflammatory: sites

- Cox -3 New cox iIsoenzyme
AbURdant i CErenral. Cortex:

IRVeIVEed iR paln: PELCEPLION, eVEer, Mot in
IR ampation

S Paracetamoll = Selective Cox= Siinhibitor

- No gastric mucosal damage ,no

stimulation of respiration, no platelet
action



— N acetyl- P Benzoquinoneimine

Paracetamol metabolized by glucoronide
conjugation. Small amount of toxic metabolite is
formed by cytochrome P- 450 enzymatic system .
It gets detoxified by glutathione conjugation.

Toxic dose- large amount of toxic metabolite is
formed - Can’t detoxified through glutathione
conjugation.
Form covalent bond with hepatic proteins

- Necrosis cell death

Treatment

— has SH group like glutathione -
Replenish stores of glutathione and themselves
conjugate with toxic metabolite.

150mg/kg I v infusion in 200mli ofi 5% dextrose
over 15 mins., repeated for next 20 hrs.



¢ CI- Premature infants-risk of
hepatotoxicity

¢ Use---common OTC drug
¢ Best Antipyretic, Analgesic

,Choice of NSAIDS

,Combinations-additive



Gout - acute arthritis




H
yperuricemia

pm%cﬂoﬂ/




Hyperuricemia - mechanisms

excessive Inadequate
production excretion
- @




Uric acid metabolism

dietary intake |

xanthine
oxidase
catalyzes
hypoxanthine to
xanthine &
xanthine to uric
acid

j‘> purine bases

hypoxanthine

. 1

xanthine

: 1

uric acid

-

cell
breakdown



Uric acid- poorly soluble - precipitated-deposited in
cartilage of joints-inflammatery respense to sodium
urate crystals - Infiltrations of granulecytes-
phagocytose - release glycoproetein - cartilage
destruction



Drugs used to treat gout

colchicine allopurinol

NSAID’s




Colchicine - plant alkaloid

colchicum autumnale

(autumn crocus or
meadow saffron)




Colchicine

¢ only effective in gouty arthritis™

¢ Not an analgesic

¢ doe

es not affect renal
e

SXCretion), production; ol Urc acid




¢

¢ Inhibits migration of granulocytes to
Inflamed area and release of
glycoprotein

¢ Binds to microtubules:, arrest division
INFMEtaphase




Adverse effects

¢ gastrointestinal -nausea, vomiting,
cramps, diarrhea, abdominal pain

¢ hematologic -agranulocytosis,
aplastic anemia, thrombocytopenia

¢ muscular weakness

¢ Doese 0.5-1.5mg/aay.



& - relieve acute attack
¢ Indomethacin

+ Piroxicam

¢ Diclofenac

& Naproxen

Preferred over colchicine —better
tolerated

Intra-articuliar injection
Not responding te: NSATIDS



Allopurinol

R



purine bases

D alloxanthine
hypoxanthine ﬁ
allopurinol |
T xanthine l allopurinol

xanthine

oxidase




Chronic gout-First choice
100-300ma/day.

To be given with NSAIDS to
prevent the acute attacks of
gouty arthrus



Uricosuric drug

Blocks tubular reabsorption of uric acid

Large amount ofiwater —to be given

A/E- DysSpepsia

Sulphinpyrazone---- Not used




Febuxostat
Newer xanthine oxidase

J}BJm g /day




