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Nonsteroidal Anti-Inflammatory
Drugs (NSAIDs)

Overview:

Definition: NSAIDs are a chemically diverse class of
drugs that have anti-inflammatory, analgesic, and
antipyretic, anti-aggregant properties

KINETICS — Oral absorption of NSAIDs approaches 100 percent and peak serum levels 
usually occur within one to two hours. Large toxic ingestions or concomitant food 
consumption can delay peak levels up to three to four hours. NSAIDS are weak acids 
that are extensively (up to 99 percent) protein bound, with a small volume of
distribution (0.1 to 0.2 L/kg). Diseases causing low protein levels or large NSAID 
ingestions can decrease plasma protein binding, resulting in an increased volume of 
distribution and greater penetration into body tissues, including the central nervous 
system.
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NSAIDs

❖ Among the most frequently prescribed 
drugs worldwide:

• 70 million people/day prescribed NSAIDs

• 230 million people/day take OTC NSAIDs

• USA: 80 billion aspirin tablets consumed/year
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USES
1. Anti-inflammation

2. Analgesic

3. Anti-pyretic

4. Treatment of gout, arthritis

5. Prophylaxis of heart disease (myocardial 
infarction and stroke)

6. Prophylaxis of colorectal cancer



Properties of Prostaglandins
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NSAID Mechanism

a) NSAIDs inhibit cyclooxygenase (COX)

b) Three types of cyclooxygenase:

- COX-1 is constitutively expressed

- COX-2 is induced at sites of inflammation by

inflammatory mediators

- COX-3 recently identified
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COX-2 Hypothesis (1990s)
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Side Effects of NSAIDs

• GI: N, V, abdominal pain, GI hemorrhage from local irritation
hemorrhage resulted from impaired platelet• Hematologic:

aggregation
• Renal: Na and water retention. Nephrotoxicity is due, in part, 

to interference with the autoregulation of renal blood flow
• Cardiac: worsening of congestive heart failure due to water and 

sodium retention
• Obstetric: delay in the onset of labor, prolonged labor,

increased risk of hemorrhage and may close ductus arteriosum
by inhibition of PG

minor CNS disturbances….drowsiness, blurred• Neurologic: 
vision

• Hypersensitivity reactions
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COX-2 Specific Inhibitors

• The newest generation of NSAIDs, (rofecoxib [Vioxx],
celecoxib [Celebrex], valdecoxib [Bextra]), selectively inhibits
the COX-2 isoform at therapeutic doses

• The likelihood of GI bleeding is less with these drugs than
with conventional NSAIDs

• There is limited information regarding overdoses of COX-2
inhibitors……hypertension, acute renal failure, respiratory
depression, and coma may occur in overdose

• Rofecoxib and valdecoxib have been removed from the market
because increased risk for CV events (including MI & stroke)
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NSAIDs Classification

NSAIDs are subdivided into six groups based on their 
chemical structure

1. Salicylates

2. Pyrazolones: phenylbutazone

3. Indoleacetic acid (pyroles): diclofenac, 
indomethacin

4. Phenylpropionic acids: ibuprofen, ketoprofen, 
naproxen

5. Anthranilic acids: mefenamic acid

6. Oxicam: piroxicam
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alteration 
ulcerations

of COX include gastrointestinal (GI) 
& bleeding, interference with platelet

adherence, & a variety of metabolic & organ-specific 
effects.

▪ Salicylate is rapidly absorbed from aspirin tablets in
the stomach. The pK a of aspirin is 3.5, & the majority
of salicylate is nonionized in the acidic stomach.

Salicylate poisoning

▪ Adverse effects of aspirin & some NSAIDs related to
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▪ Ingesting high doses of salicylate results in switching salicylate
metabolism from first-order to zero-order kinetics.

▪ Toxic doses — An adult ingesting 10 to 30 g aspirin or a child ingesting
as little as 3 g is potentially lethal. The ingested dose, to some extent,
determines the clinical manifestations of salicylate toxicity. In general,
the aspirin dose ingested produces the following severity of toxicity:

▪ <150 mg/kg: No symptoms or minimal symptoms

▪ 150 to 300 mg/kg: Mild to moderate toxicity

▪ 301 to 500 mg/kg: Severe toxicity

▪ >500 mg/kg: Potentially lethal
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Aid–base disturbance caused by salicylate poisoning:

▪ Salicylate stimulates the respiratory center in the brainstem, leading 
to hyperventilation & respiratory alkalosis.

▪ Salicylates in toxic concentrations titrate approximately 2 to 3 mEq/L 
of plasma bicarbonate.

▪ Salicylate interferes with the Krebs cycle, which limits production of 
adenosine triphosphate (ATP).

▪ It also uncouples oxidative phosphorylation, causing accumulation of 
pyruvic & lactic acids .
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▪ Salicylate-induced increased fatty acid metabolism generates ketone
bodies, including β-hydroxybutyric acid, acetoacetic acid, & acetone.

▪ A marked elevation in temperature resulting from the uncoupling of
oxidative phosphorylation caused by salicylate poisoning is one indication
of severe toxicity.

▪ An acute respiratory acidosis is rare in the early stages but may develop
in the later stages of profound toxicity.

▪ The net result of all of these metabolic processes is an anion gap
metabolic acidosis.
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Clinical manifestations of salicylate poisoning:

Acute salicylate toxicity:

▪ The earliest signs & symptoms of salicylate toxicity, which
include nausea, vomiting, diaphoresis, & tinnitus, typically
develop within 1 to 2 hours of acute exposure.

▪ Other early CNS effects may include vertigo & hyperventilation
manifested as hyperpnea or tachypnea, hyperactivity,
agitation, delirium, hallucinations, convulsions, lethargy, &
stupor.

▪ Coma is rare & generally occurs only with severe acute
poisoning.
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Clinical manifestations results of salicylate toxicity:
▪ Acid–Base disturbances caused by salicylate poisoning
▪ Central nervous system effects
▪ Coagulation abnormalities
▪ Gastrointestinal effects
▪ Hepatic effects
▪ Metabolic effects
▪ Pulmonary effects
▪ Renal effects
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Acid–Base disturbances caused by salicylate poisoning:
▪ Respiratory alkalosis (predominates early)
▪ Metabolic acidosis.
▪ Respiratory acidosis.
▪ Hypokalemia

Metabolic:
▪ Diaphoresis
▪ Hyperthermia
▪ Hypoglycemia
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Central nervous system:
▪

▪

▪

▪

▪

▪

▪

▪

Tinnitus
Diminished auditory acuity 
Vertigo
Hallucinations 
Agitation 
Coma 
Lethargy 
Convulsions



Coagulation Abnormalities:
▪

▪

▪

Hypoprothrombinemia 
Inhibition of factors V, VII, and X 
Platelet dysfunction

Gastrointestinal
Nausea 
Vomiting
Hemorrhagic gastritis

▪

▪

▪

▪

Hepatic
▪

▪

Abnormal liver enzymes 
Altered glucose metabolism



Pulmonary:
▪

▪

▪

Tachypnea 
Respiratory alkalosis
Respiratory acidosis- in profound toxicity

Renal:
▪

▪

▪

Tubular damage 
Proteinuria
NaCl & water retention
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Chronic salicylate toxicity:
▪ Chronic salicylate poisoning most typically occurs in elderly individuals

as a result of unintentional overdosing on salicylates used to treat
chronic conditions such as rheumatoid arthritis & osteoarthritis.

▪ as compared with acute toxicity, symptoms in chronic toxicity can be
milder, often go unrecognized or attributed to another condition, and
occur at lower serum salicylate concentrations. Some patients with
chronic toxicity may even have a salicylate concentration within the
therapeutic range. تراكيز التسمم ما تكون 
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Diagnostic testing:
▪ Careful observation of the patient,
▪ correlation of the serum salicylate concentrations with

blood pH
▪ repeat determinations of serum salicylate

concentrations every 2 to 4 hours are essential until the
patient is clinically improving and has a low serum
salicylate concentration in the presence of a normal or
high blood pH.



oral ingestions of large quantities
Management of poisoning:
▪ Salicylate poisoning from acute 

requires prompt medical attention.

▪ For a salicylate-poisoned patient who presents severely ill & requires
mechanical ventilation for airway stabilization, maintenance of
hyperventilation requires an extremely careful approach if death is to be
avoided.

▪ Gastric decontamination: The general sequence for managing salicylate
toxicity should begin with gastric decontamination through gastric
lavage & activated charcoal.
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▪ The use of Multiple dose activated charcoal (MDAC) to
decrease GI absorption of salicylate overdoses is warranted,
particularly if an extended-release preparation is suspected.

▪ Theoretical support may be found for the use of whole-bowel
irrigation (WBI) consisting of polyethylene glycol electrolyte
lavage solution (PEG-ELS) in addition to AC to reduce systemic
absorption.

▪ Fluid replacement: the patient’s volume status must be
adequately assessed & corrected if necessary, along with any
glucose & electrolyte abnormalities. اف جفمعهيصيرحكينالانه
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▪ Alkalinization of the serum through intravenously administered
sodium bicarbonate reduces the fraction of salicylate in the
nonionized form (Figure 1).

▪ Urine pH should be maintained at 7.5 to 8.0.

▪ Enhanced salicylate elimination by urine alkalization: salicylic
acid is a weak acid (pK a 3.5),& alkalinization of the urine
(defined as pH ≥7.5) with sodium bicarbonate results in
enhanced excretion of the ionized salicylate ion.
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Figure 1. Rationale for alkalinization. Alkalinization of the plasma
with respect to the tissues and alkalinization of the urine with
respect to plasma shifts the equilibrium to the plasma and urine
and away from the tissues, including the brain.
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▪ Extracorporeal removal: Extracorporeal measures are
indicated if the patient has severe signs or symptoms, a
very high serum salicylate concentration regardless of
clinical findings, severe fluid or electrolyte disturbances,
or is unable to eliminate the salicylates.

In most In most instances of severe salicylate poisoning, 
HD is the extracorporeal technique of choice



Pyrazolones

• Phenylbutazone; oxyphenbutazone: available for 
veterinary use, may present in some herbal preparation 
(withdrawn from the market)

• Aplastic anemia and agranulocytosis have been associated 
with the use of phenylbutazone
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Indoleacetic acid (pyroles)
diclofenac, indomethacin

• Management:

1. Gastric lavage should be performed in cases of 
serious overdose

2. Activated charcoal should be given and 
repeated every 4 hrs

3. Supportive and symptomatic treatment
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Phenylpropionic acids

• Ibuprofen, fenoprofen, flurboprofen, ketoprofen,
naproxen

• In general, overdose with “propionic acids” do not result
in significant morbidity or mortality, although death after
overdoses of ibuprofen & fenoprofen have occurred

• Ibuprofen: the most widely used and rapidly absorbed
from GI
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Ibuprofen

• Therapeutic range: adult 400-2400 mg/day

children 20-50 mg/kg/day

• Poisoning is usually manifested by mild GI symptoms: N, V, 
abdominal pain, anorexia, GI hemorrhage (rare)

• CNS depression

• Nystagmus, tinnitus

• Respiratory depression

• Metabolic acidosis

• Headache, seizures

• Hypotension, bradycardia, hypothermia هايبر السالسليت

كان



Ibuprofen
Treatment…..GI decontamination

1. Ingestion less than 100mg/kg: dilute with water to 
reduce gastric irritation

2. More than 100mg/kg:

• Gastric lavage

• After gastric emptying, activated charcoal and a saline
cathartics should be administered زيه زي 

الاسبرين



Ibuprofen

4. Hypotension: treated with i.v. fluids , if it persist 

dopamine or NE may be required

5. Seizures: treated with diazepam

6. Bradycardia may respond to atropine

7. Metabolic acidosis (PH < 7.1) may require 

administration of sodium bicarbonate

8. Ibuprofen weak acid….urine alkalinization?
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Anthranilic acids
Mefenamic acid & maclofenamate

• Is well absorbed, more than 50% excreted 
unchanged in urine, the reminder as conjugate

Toxicity:

1. May produce no symptoms

2. Muscle twitching either focal or generalized has 
been reported

3. Seizures are common following overdose

4. Diarrhea, rash, elevated BUN and coma
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Management of Toxicity

• Supportive management.
• Administer activated charcoal. Gastric emptying is

not necessary for most ingestions if activated 
charcoal can be given promptly. Perform gastric 
lavage for massive overdoses.

• Antacids may be used for mild GI upset.
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Clinical aspects of NSAIDs poisoning
Organ Manifestation Management

Gastrointestinal Anorexia, nausea,
vomiting abdominal pain, gastric
mucosalirritation

Nonabsorbable antacids
e.g. aluminium and magnesium
antacids
H2-receptor antagonists, proton 
pump inhibitors,misoprostol

Hepatobiliary
Hepatic dysfunction

Respiratory
Hyperventilation Respiratory depression Mechanical ventilation

Cardiovascular Sinus tachycardia
Hypotension Cardiovascular collapse 
Cardiac arrest

IV fluids, vasopressors, 
haemodynamic monitoring

Renal
Haematuria, proteinuria
Acute renal failure

Haemodialysis

Haematological
Hypoprothrombinaemia
agranulocytosis, leucopenia, 
thrombocytopenia Vitamin K

Metabolic Hyper-and hypothermia
Electrolyte abnormalities

Correct imbalance

Neuromuscular Confusion, disorientation, 
drowsiness, headache,tinnitus, 
dizziness,
blurred vision, nystagmus,diplopia, 
ataxia, hypertonia, hyper-reflexia, 
muscle twitching, convulsions, coma

Anticonvulsants(e.g. 
diazepam) for convulsions
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