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Abstract: The nonsteroidal anti-inflammatory drugs (NSAIDs) are widely used for their anal-

gesic, anti-inflammatory and antipyretic actions. They are commonly taken in overdose in many 

areas of the world. The majority of patients with acute NSAID overdose will remain asymptom-

atic or develop minor self-limiting gastrointestinal symptoms. However, serious clinical sequelae 

have been reported in patients with acute NSAID overdose and these include convulsions, 

metabolic acidosis, coma and acute renal failure. There appear to be some differences between 

the NSAIDs in terms of the relative risk of these complications; in particular mefenamic acid is 

most commonly associated with convulsions. The management of these serious clinical features 

is largely supportive and there are no specific antidotes for acute NSAID toxicity.

Keywords: nonsteroidal anti-inflammatory drugs (NSAID), ibuprofen, toxicity, poisoning, 

overdose, management

Background
The nonsteroidal anti-inflammatory drugs (NSAIDs) are a structurally diverse group of 

drugs with a common mode of action (reversible inhibition of cyclooxygenase). They 

are extensively used for their analgesic, antipyretic and anti-inflammatory properties; 

are available both as prescription and over-the-counter medications; and are available 

in lone pharmaceutical preparations, compound analgesic products, and in cough and 

cold products. This review article will discuss the epidemiology, mechanisms of toxicity, 

patterns of clinical presentation and management of non-salicylate NSAID poisoning. 

An in-depth review of the toxicity by individual NSAID preparation is beyond the scope 

of this paper. Therefore, the focus of the article will be on the agents most commonly 

used therapeutically in most areas of the world, and therefore most commonly seen in 

overdose: ibuprofen, naproxen, diclofenac and mefenamic acid.

Epidemiology of acute NSAID poisoning
NSAIDs are commonly ingested in overdose in many areas of the world. The 

2009 Annual Report of the American Association of Poison Control Centers’ National 

Poison Data System (NPDS) showed that analgesics were the most common category 

of drug in acute overdose in adult patients (10%) and the second most common in 

pediatric patients (9%). Acetaminophen alone or in combination products was the 

most common analgesic in acute overdose (42%), with NSAIDs contributing to 33% 

of reported analgesic acute ingestions. Ibuprofen is the most common NSAID taken in 

overdose (81%), followed by naproxen (11%). This data has not changed significantly 

in the last decade.1
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The situation is similar in the UK – acetaminophen is 

the most common agent involved in poisoning enquiries to 

both the National Poisons Information Service telephone 

service (10.2% telephone calls) and accesses to the online 

 TOXBASE database (6.3% accesses). The second most 

common agent is the NSAID ibuprofen (4.7% telephone 

enquiries and 3.7% TOXBASE accesses).2

Pharmacology
The therapeutic, and many of the toxic, effects of the NSAIDs 

result from reversible inhibition of the enzymes in the 

cyclooxygenase (COX) group. This results in a decrease in 

the synthesis of prostaglandins and thromboxane A
2
, from 

the precursor arachidonic acid.3

Prostaglandins have a wide variety of effects within 

the body. They act on the thermoregulatory center within 

the hypothalamus to produce fever and are involved in the 

regulation of inflammatory mediators and the sensitization 

of pain fibers.4 Therefore NSAID inhibition of these effects 

is responsible for the therapeutic effects of NSAIDs as anti-

pyretic, anti-inflammatory and analgesic agents. However, 

prostaglandins also play an integral role in maintaining 

gastrointestinal mucosal integrity and renal blood flow and 

are also important in mediating platelet aggregation.4 These 

effects are responsible for many of the adverse effects seen 

with the therapeutic use of NSAIDs – in particular  dyspepsia, 

gastric/duodenal ulceration and renal impairment. The gas-

trointestinal adverse effects of NSAIDs arise because they 

inhibit formation of prostaglandins that are cytoprotective 

within the stomach.

The majority of the NSAIDs (see Table 1) act nonspecifi-

cally on cyclooxygenase. In the early 1990s, two isoenzymes 

of cyclooxygenase (COX-1 and COX-2) were identified.5 

COX-1 is present in most tissues throughout the body, whilst 

COX-2 is induced by inflammatory mediators and is therefore 

predominantly present at sites of inflammation. In light of this, 

more recently developed NSAIDs have been produced to act 

more specifically on the COX-2 isoenzyme with the intention 

of maintaining the beneficial clinical effects, whilst reducing 

associated gastrointestinal and renal side-effects relating to 

COX-1 inhibition. However, recently a number of studies have 

shown that therapeutic use of the COX-2 selective NSAIDs 

(eg, rofecoxib, celecoxib) are associated with an increased risk 

of cardiovascular disease and a number of these agents have 

been withdrawn.6,7 However, the pattern of toxicity associated 

with COX-2 specific overdose appears to be similar to that seen 

with the standard non-COX specific NSAIDs.8

Pharmacokinetics
NSAIDs are rapidly absorbed following oral ingestion, with 

peak concentrations occurring within 2 hours of ingestion 

of nonsustained release preparations. Sustained release 

and enteric-coated preparations generally reach peak con-

centrations between 2–5 hours after ingestion.8 Ingestion 

of supratherapeutic doses has been recognized to alter the 

 kinetics of several NSAIDs, including naproxen and mefe-

namic acid, prolonging absorption and delaying attainment 

of peak concentrations.9,10

The NSAIDs are weakly acidic and extensively pro-

tein bound (.90%), with a low volume of distribution, of 

approximately 0.1–0.2 L/kg. Metabolism occurs mainly by 

oxidation and conjugation in the liver, with renal elimina-

tion of less than 10%–20% of parent NSAID.8 The half-life 

for individual drugs varies, being approximately 2 hours 

for ibuprofen, diclofenac and mefenamic acid, 4 hours for 

indomethacin and up to 15 hours for naproxen.3

Mechanisms of toxicity
The mechanism of toxicity of NSAIDs in overdose appears 

to predominantly be as a result of excessive inhibition of 

COX-1 and subsequent reduction in prostaglandin synthe-

sis. The metabolic acidosis seen in severe NSAID toxicity 

is not related to COX inhibition, but to the accumulation of 

acidic metabolites.11 The gastrointestinal, renal and central 

nervous systems (CNS) are predominantly affected, both in 

therapeutic use and in acute overdose.

Gastrointestinal (GI) adverse effects occur via two 

mechanisms.12 Prostaglandin inhibition results in reduced 

Table 1 Non-salicylate non-steroidal anti-inflammatory drugs

Fenamates Acetic acids Propionic acids Oxicams COX-2 specific inhibitors

Mefenamic acid Diclofenac ibuprofen Piroxicam Celecoxib
Meclofenamate indomethacin Flurbiprofen Meloxicam

Ketorolac Fenoprofen Rofecoxib
Ketoprofen valecoxib
Naproxen
Oxaprocin

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Open Access Emergency Medicine 2011:3 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

41

Toxicity and management of NSAID overdose

mucus and bicarbonate synthesis, decreased gastric blood 

flow and the promotion of acid production. The NSAIDs are 

also recognized to be directly cytotoxic to the gastric mucosa. 

In chronic use this results in gastrointestinal symptoms, rang-

ing from nausea and mild epigastric discomfort to gastric/

duodenal ulceration and gastrointestinal hemorrhage. These 

mechanisms are also responsible for the gastrointestinal 

features seen in acute overdose.

The nephrotoxicity seen both with therapeutic use of 

NSAIDs and in NSAID overdose is related to the vasodilatory 

effects of prostaglandins on renal arterioles. In patients with 

normal physiological control of renal blood flow, NSAID 

nephrotoxicity is unlikely to occur at therapeutic doses, 

as prostaglandins’ role in preservation of renal blood flow 

is negligible. However, in patients with low intravascular 

volume (eg, related to vomiting in overdose) or high levels 

of angiotensin (eg, patients with heart failure or cirrhosis), 

prostaglandin contribution to the maintenance of adequate 

renal blood flow is more significant. In such patients, prosta-

glandins are detrimental to maintaining glomerular filtration 

rates and inhibition may result in renal failure. Interstitial 

nephritis has also been reported in chronic use.13

High anion gap metabolic acidosis is recognized fol-

lowing large overdoses of NSAIDs and occurs due to the 

accumulation of acidic metabolites.45 Acidosis may also be 

exacerbated by vomiting and alcohol ingestion.

Inhibition of COX-1 also affects platelet aggregation, due 

to reduced formation of thromboxane-A
2
. This has implica-

tions for patients who are receiving concurrent anticoagulant 

or antiplatelet therapies but also produces a theoretical risk 

of increased bleeding in acute overdose.8 Other hemato-

logical abnormalities have been reported in individual case 

reports following acute overdose, but are mostly regarded 

as idiosyncratic; these will be discussed in the next section 

of the paper.

Patterns of toxicity in acute  
NSAID overdose
Severe poisoning and death as a result of acute poisoning 

with NSAIDs is extremely uncommon. The majority of cases 

remain asymptomatic or develop only minor gastrointestinal 

symptoms.

Ibuprofen is the most widely used NSAID and following 

its introduction as an over-the-counter (OTC) medication in 

the 1980s it has, as discussed earlier, become one of the most 

commonly overdosed drugs in many countries.15 As a result 

of this, ibuprofen is the NSAID with the most  published data 

in acute overdose and a number of large series confirm that 

most patients with ibuprofen toxicity develop few significant 

clinical features.14–20 Likewise, most patients presenting 

with overdose of the other NSAIDs, are likely to experience 

only minor symptoms.14–20 However a number of reports of 

mefenamic acid overdose focus on the propensity of this drug 

to induce convulsions in acute overdose.10 In a  minority of 

patients with very large NSAID overdose, significant clini-

cal sequelae are reported including renal failure, acid/base 

disturbances and CNS toxicity.23–42 Fatalities subsequent 

to ingestion of NSAIDs are frequently complicated by 

coingestants, although fatalities in lone NSAID ingestions 

have been reported.43

Gastrointestinal toxicity in acute 
NSAID overdose
In acute NSAID overdose reports of nausea, vomiting and 

epigastric discomfort are common and are usually the most 

prominent symptoms.14–20 Hall et al published a case series of 

126 patients presenting with lone ibuprofen overdose: 19% 

patients developed symptoms of mild gastrointestinal distur-

bances including nausea, vomiting, diarrhea and abdominal 

pain.16 Subsequent case reports show that minor gastroin-

testinal symptoms are also associated with supratherapeutic 

ingestions of other NSAIDs, including naproxen,24,25,44 

diclofenac,14,26 indomethacin,17,26,45 and mefenamic acid.10,14,18 

Significant upper gastrointestinal hemorrhage following 

NSAID overdose is rare. There is one reported case in a 

50-year-old female who presented after an overdose of 

24–36 g of ibuprofen who developed upper GI bleeding but 

did not require blood transfusion.27 In another reported case, 

a 14-year-old developed upper gastrointestinal hemorrhage 

following ingestion of 50 g of ibuprofen.40 Perforation fol-

lowing NSAID overdose is also rare with only one report of 

duodenal perforation in a 17-year-old female who presented 

after an overdose of 14 g of ibuprofen.29

There are case reports of transient increase in liver func-

tion tests following overdose of mefenamic acid, diclofenac 

and naproxen.14,23,29–30 A 15-year-old female was noted to have 

deranged liver function tests (LFTs) which normalized within 

24 hours, following ingestion of 13–14 g of mefenamic acid.14 

A 48-year-old male developed liver dysfunction, with a rise 

in aspartate aminotransferase (AST) and alkaline phosphatase 

and prolongation of prothrombin time (PT) and activated 

partial thromboplastin time (APTT), following lone inges-

tion of approximately 2 g of ibuprofen.30 No case reports of 

derangement of LFT’s were found following acute diclofenac 

overdose, despite this being reported as a complication of 

therapeutic use.46

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Open Access Emergency Medicine 2011:3submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

42

Hunter et al

Renal toxicity in acute  
NSAID overdose
In acute overdose, renal impairment has been reported in 

patients with underlying renal and cardiovascular disease, 

but also in previously healthy individuals following large 

ingestions of ibuprofen,31 diclofenac,14 naproxen23 and 

mefenamic acid.10,31 Although this is partly due to the role 

of prostaglandins in maintaining renal blood flow, it may 

however be exacerbated by hypovolemia secondary to 

vomiting or concurrent alcohol ingestion. In a poisons center 

case-series of 311 cases, renal impairment was reported in 

two patients.17 These were a 70-year-old man with ingestion 

of .9 g of ibuprofen and a patient with ingestion of 12–15 g 

of mefenamic acid. In a prospective study, of 61 cases of 

ibuprofen overdose, there was only one report of renal 

 failure in a 64-year-old male with ingestion of 407 mg/kg of 

ibuprofen.14 This patient subsequently died and is included 

in the table of fatalities (Table 2).

In the majority of cases, renal impairment is reversible 

and responsive to supportive care and intravenous fluids.14,16,17 

However, there are reports of patients with acute NSAID 

toxicity requiring renal replacement therapy.14,24,25,32,33 

 Hemodialysis and hemofiltration may be used to manage 

metabolic acidosis and acute renal failure, refractory to fluid 

resuscitation and standard supportive care. Renal replacement 

therapy has no role in increasing drug elimination.

In the first of these reports, a 41-year-old male intrave-

nous drug user ingested 36 g of ibuprofen over 3–4 days. He 

was admitted to the Emergency Department with dyspnea, 

hypotension, bradycardia and agitation associated with pul-

monary edema. He had severe acute renal failure (potassium 

7.7 mmol/L, creatinine 1149 µmol/L, urea 53.5 mmol/L) 

and metabolic acidosis (pH 7.01 on arterial blood gas). 

 Hemodialysis was commenced and was required throughout 

his 2-week hospital stay. His renal function failed to improve 

and the patient was discharged on maintenance hemodialysis 

which was required for 2 months. At this point his creati-

nine was normal. The patient was subsequently lost from 

follow-up. The authors identified that there were several con-

tributing factors that made this patient high-risk to develop 

acute renal failure including: (i) he was an intravenous drug 

user; (ii) he was HIV-positive; and (iii) he had hypertension. 

An ultrasound scan showed enlarged kidneys with increased 

echogenicity, which was suggestive of underlying renal 

disease, but the patient refused a renal biopsy.33

There are two reports of acute renal failure in patients 

with diclofenac toxicity. In the first of these, a 20-year-old 

man developed acute renal failure (blood results not given) 

 following ingestion of 2.5 g of diclofenac. This resolved 

within 2 days without renal replacement therapy.  Coingestants 

in this case were not documented.14 The second report is of a 

29-year-old male who ingested 2 g diclofenac with alcohol. 

He remained asymptomatic until day 2, when he developed 

epigastric and lumbar pain. On day 4 his creatinine was 

180 µmol/L, with creatinine clearance of 47 mL/minute. His 

creatinine peaked on day 6 at 228 µmol/L but then declined 

to 199 µmol/L on day 8 when the patient self-discharged 

against medical advice.24

There are also two reports of nephrotoxicity in patients 

with naproxen toxicity. A 22-year-old male presented at 

day 3 after overdose of 5 g of naproxen with vomiting and 

epigastric and lumbar pain. Serum creatinine on arrival was 

211 µmol/L. Urinalysis showed proteinuria and microscopic 

hematuria. Serum creatinine peaked at 227 µmol/L on day 

4 and returned to normal at 2 weeks.25 A 19-year-old male 

presented 2 days after ingestion of 3.75 g of naproxen with 

malaise, vomiting and lumbar pain. Serum creatinine was 

330 µmol/L with creatinine clearance of 25 mL/minute. 

Urinalysis showed proteinuria and microscopic hematuria. 

He was discharged on day 10 post ingestion with creatinine of 

140 hemorrhage mol/L; 2 months later his renal function had 

returned to normal.25 Vomiting and hypovolemia are likely 

to have at least partially contributed to the development of 

renal toxicity in these cases.

Turnbull et al reported a 30-year-old male who presented 

with collapse following ingestion of approximately 12.5 g of 

mefenamic acid.32 He developed convulsions and required 

intubation and ventilation. At presentation, serum biochem-

istry was normal and paracetamol and salicylate screening 

was negative. Twenty-four hours following admission he 

developed abdominal pain, vomiting and bloody diarrhea. 

Despite adequate hydration he developed acute renal failure 

with peak creatinine (804 µmol/L) on day 5. This responded 

to conservative treatment. Renal ultrasound and intravenous 

urogram, performed during admission, were normal. In con-

trast, a case series of patients presenting following mefenamic 

acid overdose, published by Balali et al, did not report renal 

impairment in any of their 54 patients.10

Neurological toxicity in acute 
NSAID overdose
Drowsiness, confusion, nystagmus, blurred vision, diplopia, 

headache and tinnitus have been reported following over-

dose of ibuprofen, diclofenac and naproxen and mefenamic 

acid.10,15,16,18,29 These features are generally associated with 

larger ingestions.10,15 Auditory hallucinations have been 
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reported following diclofenac overdose14,17 and dyskinesias 

(tongue spasms, facial grimacing, intermittent torticollis 

and dyskinetic limb movements) were reported in a mixed 

overdose of alcohol, diazepam and mefenamic acid.21

Neurological features, ranging from drowsiness to coma 

following ibuprofen overdose, occurred in 30% of a cohort 

of 329 patients in one case series,19 while other series suggest 

a lower frequency of less than 10%.16,20 Significant drowsi-

ness and reduction in the Glasgow Coma Score (GCS) in 

patients with NSAID poisoning is generally associated with 

metabolic acidosis, and significant ingestions. In ibuprofen 

overdose this predominantly occurs following ingestion 

of greater than 400 mg/kg.14,24,27,30,34,40,52 Ingestion of other 

pharmaceutical agents, including alcohol, may exacerbate 

neurological toxicity.38,47

A 19-year-old male presented following an overdose of 

200–300 ibuprofen tablets in combination with some pow-

dered cocaine and alprazolam, 5 hours prior to attendance. 

Examination was unremarkable and urine screen at that time 

was negative for benzodiazepines and cocaine. As he was 

asymptomatic he was discharged to a psychiatric facility. 

He was subsequently returned to the Emergency Department 

when he became more drowsy. Arterial blood gas showed 

metabolic acidosis (pH 7.24). Intubation was not required 

and he made a full recovery over the following 24 hours.34 

It is possible that ingestion of alprazolam contributed to the 

CNS depression in this case.

Generalized convulsions occurring as a result of acute 

overdose of NSAIDs are predominantly associated with 

mefenamic acid overdose, but have also been reported 

following acute supratherapeutic doses of ibuprofen in 

children.16,35

Several case reports/series are available which demon-

strate the association between mefenamic acid overdose 

and convulsions. In a case series of patients presenting with 

self-poisoning in Edinburgh over a 12-year period, 1% (207 

admissions) of all the self-poisoning admissions to their 

hospitals, were as a result of mefenamic acid ingestion.10 

The same group subsequently published a prospective 

study of 54 patients presenting following acute ingestion of 

mefenamic acid recording both plasma concentrations and 

clinical features. Of 29 patients with plasma mefenamic 

acid levels exceeding the therapeutic range, 48% remained 

asymptomatic. Symptomatic patients reported vomiting 

(14%) and muscle twitching (14%) and 38% proceeded to 

develop grand-mal convulsions. The mean time to convulsion 

following ingestion was 4.4 hours (range 2–7 hours). Plasma 

concentrations were measured at admission and absorption 

appeared to be variable with no good correlation between 

mefenamic acid concentration and the occurrence of con-

vulsions. Five patients had continued absorption following 

admission, with peak values occurring as late as 12 hours 

in some patients.

In a more recent poisons center case series, 54 cases 

of mefenamic acid overdose were recorded over a 2-year 

period. Eighty-nine percent of patients were under the age of 

30, and 83% of patients were female. Convulsions occurred 

in 41% of all mefenamic acid overdoses in this series, with 

time to onset of convulsive activity varying from 30 minutes 

to 12 hours post ingestion, suggesting that a longer period 

of observation is required in these patients. Relatively low 

doses of mefenamic acid were associated with convulsions: 

2.5 g caused convulsions in a 12-year-old patient, and four 

patients suffered convulsions following ingestion of 5 g of 

mefenamic acid or less.17

Additionally, as discussed below, there are reports of 

convulsions in massive overdoses of other NSAIDs includ-

ing ibuprofen and naproxen. No case reports of convulsion 

following overdose with diclofenac were identified in the 

literature.

A male patient, who had ingested 35 g of naproxen, was 

found having a convulsion. This terminated with the admin-

istration of intravenous diazepam. He recovered well with no 

lasting neurological sequelae.17 Metabolic acidosis and con-

vulsions were reported in a 15-year-old female who ingested 

approximately 13–14 g of naproxen. She was responsive to 

pain at presentation, but developed focal convulsions which 

progressed to generalized convulsions. Seizure activity was 

not controlled with diazepam. She subsequently developed 

apnea, required intubation and ventilation and was com-

menced on a phenytoin infusion.14 Convulsions have also 

been reported in an adult male, following ingestion of 35 g 

Naproxen.17

Generalized convulsions have been reported following 

ibuprofen overdose in children. In a case series, 126 patients 

(38 adults, 88 children) with ibuprofen overdose, three 

children developed serious CNS toxicity, but there were no 

reports of convulsions in the adult patients.16 A 16-month-

old child believed to have ingested 469 mg/kg, developed 

apneic episodes, accompanied by generalized convulsions 

4 hours following ingestion. The child developed aspiration 

pneumonia and subsequent sepsis; he failed to respond to 

supportive care and died on day 7.16 There are several subse-

quent case reports of apnea secondary to ibuprofen overdose 

in pediatric patients, associated with metabolic acidosis and 

CNS depression.35,36
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Hematological abnormalities  
in acute NSAID overdose
Prolongation of prothrombin time has been reported follow-

ing acute overdose of naproxen,44 indometacin,37 mefenamic 

acid17 and ibuprofen.38 Thrombocytopenia has also been 

reported in a patient who ingested 20 g of ibuprofen.30

Biochemical abnormalities in acute 
NSAID overdose
Hypokalemia, hyperkalemia and acid-base disturbances have 

been reported following NSAID overdose.53

Raised anion gap metabolic acidosis is recognized in acute 

NSAID overdose, and this occurs as a result of accumulation 

of acidic metabolites.30,31 Acidosis is frequently exacerbated 

by seizure activity, tissue hypoperfusion and hypovolemia 

secondary to vomiting.14,16,17,31,35 Acidosis has been reported 

following overdose of ibuprofen,11,14,16,30,31,39 diclofenac,29 

mefenamic acid,21,22 and naproxen.14,23,24  Acidosis is generally 

associated with massive overdose, and as mentioned previ-

ously is often associated with CNS toxicity, as demonstrated 

by the following case reports.

A 48-year-old man was admitted to hospital with leg 

pain and anemia of unknown origin. On the fifth day of his 

admission he was found unresponsive with severe metabolic 

acidosis (pH 7.06). Search of the patient’s locker produced 

two empty bottles of nonprescription ibuprofen 200 mg, 

equivalent to a total of 100 tablets. Toxicology screens of 

serum and urine were positive for ibuprofen and its metabo-

lites, but negative for paracetamol, salicylates, ethanol and 

toxic alcohols.30

A previously healthy 2-year-old boy attended the Emer-

gency Department 4 hours after accidental ingestion of 

approximately forty, 200 mg ibuprofen tablets (640 mg/kg). 

On arrival he was lethargic but irritable. He was tachycardic, 

but had an otherwise normal physical examination. Venous 

blood gas demonstrated a metabolic acidosis (pH 7.25, 

HCO
3
 17). He had normal renal function at presentation. 

Within 12 hours he had developed acute renal failure (urea 

12.1 mmol/L, creatinine 181 µmol/L) with microscopic 

hematuria, in the absence of any casts or proteinuria. Urine 

output remained satisfactory throughout the admission 

5 mL/kg/hr and renal function had returned to normal within 

72 hours, with no subsequent complications.43

In 2007, a 14-year-old boy was admitted following the 

nonaccidental ingestion of approximately 50 g of ibuprofen.40 

He was found to have raised anion gap metabolic acidosis, 

and hypotension refractory to inotropic support. He was 

placed on extracorporeal membrane oxygenation (ECMO) 
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for cardiovascular support. He subsequently developed 

renal failure, pulmonary hemorrhage and gastric bleeding; 

it is not clear whether these complications were related to 

ECMO or the ibuprofen toxicity. The patient had clinically 

improved by day 4 and ECMO was terminated. Inotropic 

support was not required and he was extubated on day 5. 

He was medically fit for discharge 9 days after admission. 

There are several other reports of hypotension following 

large ingestions of ibuprofen, which are all associated with 

metabolic acidosis.27,41,46,54

Fatalities in acute NSAID overdose
There have been 14 published case reports of fatalities in 

patients with acute NSAID overdose, listed in Table 2; 

these include cases in both adults and children. As noted 

in the table, a significant proportion of these cases either 

had coingested significant quantities of other pharmaceuti-

cal agents that are likely to have contributed to death; had 

secondary complications (eg, infection) that contributed 

to death; or had significant comorbidities. However there 

have been five reports in which it appears that NSAID 

overdose was the primary cause of death: this includes four 

cases of ibuprofen overdose and one case of indomethacin 

overdose.14,20,43,51,52

Management of acute NSAID 
overdose
Ingestion of small amounts of NSAIDs in children and adults 

are unlikely to require treatment as most patients develop 

self-limiting, mild gastrointestinal effects only. Serious 

toxicity following NSAID overdose is rare, however identi-

fication and treatment of patients with massive ingestions at 

risk of significant effects such as neurological toxicity, renal 

impairment, and metabolic acidosis is important.

Symptoms of toxicity following overdose of standard 

release preparations will usually occur within 4 hours of 

ingestion. Sustained release preparations may result in 

delayed onset of toxic symptoms and as noted earlier, mefe-

namic acid overdose can also be associated with delayed-

onset convulsions. Treatment in symptomatic patients is 

supportive, as no antidote is available.

Most data is available for ibuprofen. Several case series 

have demonstrated that patients who have ingested less than 

100 mg/kg of ibuprofen are likely to remain asymptomatic, 

and that severe toxicity is generally associated with ingestions 

of greater than 400 mg/kg.14,16,20 Available data on serious tox-

icity as a consequence of acute ingestions of other NSAIDs 

are less robust. Following ingestion of standard release 

 preparations we would recommend a  minimum  observation 

time of 4 hours; this should be increased to 8 hours for 

those who have ingested a sustained release preparation. 

Acute ingestions of mefenamic acid will require 12 hours 

of observation because of the potential for delayed-onset 

convulsions.10

There are a number of OTC combination products 

containing ibuprofen and paracetamol (acetaminophen). It 

is therefore important that if there is any doubt as to what 

product the patient has ingested, that a plasma paracetamol 

concentration is checked. In patients presenting with meta-

bolic acidosis, a plasma salicylate concentration should also 

be requested as there are also NSAID-salicylate combination 

products. There is the potential for opioid toxicity in patients 

who ingest an NSAID-opioid combination product – this will 

present with classical opioid toxicity. Paracetamol, salicylate 

and opioid toxicity should be managed appropriately if there 

is clinical or biochemical evidence of toxicity.

Laboratory quantification of plasma NSAID concentra-

tions do not add significantly to patient management: there is 

a poor correlation between plasma concentrations and clini-

cal parameters of toxicity.20,43 Patients who are symptomatic 

and/or those with large ingestions should have blood taken 

to check their full blood count, clotting, electrolytes, renal 

function, liver function tests and acid-base status. It is par-

ticularly important that patients with significant drowsiness 

and/or other neurological features should have an arterial 

blood gas to check for metabolic acidosis.

There are no studies which have assessed the impact of 

activated charcoal (or other gut decontamination methods) in 

the management of patients with NSAID overdose. However, 

the current Joint Position Statement of the American Acad-

emy of Clinical Toxicology and the European Association 

of Poisons Centers and Clinical Toxicologists, recommends 

that activated charcoal should be administered to patients who 

present within 1 hour of ingestion of a significant overdose, 

in an attempt to reduce absorption.55

Patients with significant vomiting and/or who are clini-

cally dehydrated should have oral and/or intravenous fluid 

rehydration to maintain renal perfusion and good urine 

output. Those with established renal impairment and/or 

hypotension should initially be managed with fluid challenge 

and monitoring of fluid balance. Patients with deteriorating 

renal function despite supportive medical treatment may 

require renal replacement therapy with hemodialysis or 

hemofiltration, using conventional indications.

Metabolic acidosis will often respond to fluid  resuscitation. 

However, patients with persistent metabolic acidosis despite 
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fluid resuscitation may require treatment with  intravenous 

sodium bicarbonate. We would recommend 1 mL/kg 8.4% 

sodium bicarbonate solution in patients with a significant 

metabolic acidosis. It is important to ensure that patients have 

sufficient respiratory effort to be able to prevent a respira-

tory acidosis developing from carbon dioxide accumulation. 

Hemodialysis and hemofiltration have also been used to man-

age persistent acidosis and deteriorating renal function, in 

patients unresponsive to fluid resuscitation. These techniques 

do not increase total body removal of NSAIDs significantly 

due to the high level of protein binding.

Convulsions associated with acute NSAID overdose that 

are not self-terminating within 1–2 minutes should initially 

be managed with intravenous benzodiazepines (diazepam: 

10–20 mg in adults, 0.1–0.3 mg/kg body weight in children; 

lorazepam: 4 mg in adults, 0.1 mg/kg in children). If convul-

sion control is not achieved, phenobarbital sodium is gener-

ally recommended as second-line therapy although there is 

limited data to be able to compare the use of phenobarbital 

with phenytoin. Paralysis, intubation and ventilation may 

be required for airway protection due to coma or prolonged, 

uncontrolled convulsion activity: in these circumstances 

thiopentone is the drug of choice. It is advisable to consider 

continuous EEG monitoring in such cases to ensure that 

convulsion activity is controlled as there will be no outward 

convulsions present.

The role of gastric protection medication in acute toxicity 

is not clear. Significant gastrointestinal hemorrhage second-

ary to acute overdose is likely to be uncommon. It is thought 

that upper gastrointestinal symptoms are self-limiting; how-

ever antiemetics may be required for those with persistent or 

severe nausea and vomiting. No studies have investigated the 

role of prophylactic use of antacid or acid-suppressants such 

as proton pump inhibitors/histamine-2 receptor antagonists. 

Our current practice is to use a short (7-day course) of a 

proton pump inhibitor such as omeprazole or lansoprazole 

in patients with acute NSAID overdose who have persistent 

upper gastrointestinal symptoms which do not settle within 

a few hours of ingestion, at the stage that they are otherwise 

medically fit for discharge.

Conclusion
Presentation to the Emergency Department following 

overdose of NSAID preparations is common. Although the 

majority of patients will remain asymptomatic or develop 

only minor self-limiting symptoms, a minority of patients 

may develop serious clinical sequelae including renal failure, 

metabolic acidosis, convulsions and drowsiness progressing 

to coma. Prompt identification and initiation of supportive 

care in these individuals to allow institution of appropriate 

supportive therapy is important.
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