
 

 

 

 

ISONIAZID OVERDOSE 

 

 

 

 

The two most important historical documents that shaped the history of the Twentieth 

Century. 

 

The above two documents are both little more than ruffled old pamphlets, one in German 

from the mid Nineteenth century, the other in Russian from the turn of the Twentieth 

century. Despite the seeming innocuousness of them both at an initial casual glance, the 

fact is that many historians have these listed among the most influential documents to 

have shaped recent world history. The document on the left in the eyes of some in fact is 

possibly the most influential political pamphlet of all time, while the lesser well known 

one on the right in the eyes of some, a source of one of the greatest evils of all time.  The 

document on the left was published in London in 1848, by an obscure Prussian academic 



who had died stateless and intestate and at whose funeral on 17th of March 1883, only 

eleven mourners turned up. One of these who gave a brief eulogy at the graveside made a 

dramatic, but seemingly theatrical at the time,  prediction to the small gathering, “...his 

name and work will endure through the ages”.  

 

The two surviving children of the deceased (four others had already died) would go on to 

live their lives in a sad state of bad fortune, pecuniary difficulty and obscurity. Both 

would end their lives by suicide. The funeral of the last surviving daughter in 1911 was 

attended by yet another relatively obscure personage, who had wished to attend the 

funeral and say a few words. He was a Russian political activist, blacklisted by the Tsar 

and living in permanent exile from his homeland, by the name of Vladimir Ilyich 

Ulyanov. At the funeral he paid his respects to the deceased woman , but also made a 

startling prediction that echoed the one that had been made twenty eight years previously 

at the funeral of the father of the woman. Ulyanov predicted that the “...ideas of your 

father will be triumphantly realized by the world, sooner than anyone can guess!” 

 

And just six years later in October 1917 Ulyanov’s prediction, as well as the one that was 

made in March of 1883 was proved entirely correct in the most explosive and spectacular 

way possible in the form of the Russian Revolution. 

 

The document on the left above is the “Manifest der Kommunistischen Partei” or in 

English, “The Communist Manifesto”. It was written by Karl Heinrich Marx. Marx’s 

eulogist in March 1883 was Friedrich Engels. Vladimir Ilyich Ulyanov, the eulogist at 

Marx’s daughter’s funeral, became better known by his nom de plume - Lenin. In 

October 1917 Lenin lead the Bolshevik revolution in Russia which overthrew 400 years 

of Romanov rule, and brought into being the world’s first communist state. The 

revolution in Russia electrified the rest of the world, and gave heart to all those who 

believed in a socialist society. The first World War provided a fertile ground for 

revolution. Russia proclaimed to the world the great “Communist Manifesto” and urged 

all “workers of the world to unite”  in its ideal. Countless millions would and by the end 

of the mid Twentieth century, by some estimates over half the world’s population would 

live in one form or another under the socialist banner of Marx’s manifesto. This 

Nineteenth century manifesto therefore in the following century became the basis of the 

greatest social experiment in history. The adherents of the cause would be brought into 

direct and almost inevitable conflict with the second great social legacy of the Nineteenth 

century - the child of the Industrial Revolution - capitalism. This clash of ideologies 

would manifest in the second half of the Twentieth century as the Cold War, as the two 

greatest adherents of either philosophy would be locked in a bitter battle by proxy across 

the face of the globe, that would culminate in the Cuban Missile Crisis of 1962, from 

which the world only narrowly managed to step back from the abyss of a global nuclear 

war. 

 

The great socialist experiment in Russia came to an end in 1991, and with it for all 

practical purposes the socialist experiment for the rest of the world. Yet were the ideals 

of the Communist manifesto so terribly wrong - or was the problem more of the way in 

which they were implemented? Many in the capitalist world of the Twentieth century had 

a great deal of sympathy for the ideals of socialism or “Marxism”. Many were prominent 



figures indeed, although they dared not openly express such views at the height of the 

Cold War. No less a figure than the “father of the atomic bomb”, J. Robert Oppenheimer 

described himself (to his great political detriment) as a “fellow traveler”, meaning a 

sympathizer. 

 

Some historians have wondered whether the Soviet experiment was ever really given a 

proper chance to work. Lenin took power amidst the chaos of the Great War, and 

immediately following this Russia was gripped by four years of vicious civil war, not only 

against elements of the old Tsarist regime but also against rival socialist revolutionary 

groups. The great experiment may perhaps have had a happier outcome if it were not for 

the fact that the socialist cause was hijacked by the Bolsheviks in 1902. The document on 

the right above is a political pamphlet written by Lenin in 1902, entitled “What is to be 

Done?” Essentially Lenin believed that the proletariat would never on their own be able 

to achieve a full socialist state. He believed that only he as strong and inspirational 

leader of the Bolshevik revolutionaries could lead the proletariat to Marx’s ultimate 

“utopia”. “What is to be Done”, thrust Lenin’s name before the attention of all Marxists 

within the Russian Empire. This was largely because it created huge controversy among 

Marxists, as to the best way to proceed along the revolutionary path. Lenin had no 

compunction about armed violence as the way to go, nor did he believe in consensus with 

differing viewpoints. The Bolshevik revolution was bloody and violent in the extreme, not 

only against the “bourgeoisie”, but also against any fellow socialist who disagreed with 

the Bolshevik view.  

 

The ideal of Marxism was one thing - but just how to implement it amidst the carnage of 

the Great War was quite another. It was the document Lenin had written in 1902, which 

became the blueprint for the Bolshevik implementation of Marxism. Socialism in its strict 

sense was not a viable system  in the context of the chaos of the Russian Civil War. Lenin 

was quite willing to compromise strict socialist principles during the civil war and 

afterwards to achieve a higher aim, total personal control of the revolution and Soviet 

State. His expedient and pragmatic philosophies became known to history as “Marxist-

Leninism”. Russia would be Marxist, but by a Lenin methodology  and the legacy of this 

type of philosophy would be a disaster for Marxism - a disaster in the form of Lenin’s 

successor, Joseph Stalin and “Marxism-Stalinism”. Perhaps history has unfairly judged 

Marxism. It would be fascinating to know what Marx and Engels would have made of 

Lenin or Stalin and if they would have even recognized the socialism of the USSR, as it 

was practiced by the Soviets. Perhaps Marxism yet awaits some distant future time to be 

attempted again when the circumstances are right! 

 

When we read of the ideal of treating patients with isoniazid poisoning, we are left 

somewhat confused! The literature happily states that we must give 5 grams of 

intravenous pyridoxine, yet in practical and real terms this means giving 100 ampoules of 

current preparations! The ideal does not always correlate with the real world. “What is 

to be done?”. We must aim as best as we can towards this ideal given the circumstances. 

Pragmatically speaking seizures may be controlled with lesser amounts of pyridoxine, but 

if they are not then the antidote is not necessarily at fault - simply its implementation!       

 

 



ISONIAZID OVERDOSE 

 

Introduction 

 

Isoniazid is one of the primary agents used for the chemotherapy of tuberculosis. 

 

In overdose it is potentially lethal. The main features of toxicity in overdose include: 

 

● Coma  

 

● Seizures  

 

● Metabolic acidosis. 

 

The possibility of isoniazid overdose should be considered in any patient who 

presents with seizures and who has access to isoniazid. 

 

Pyridoxine is the specific antidote.  

 

See also separate document on Pyridoxine (in Drugs folder). 

 

History 

 

Isoniazid was introduced into clinical practice in 1952. This marked one of the most a 

significant landmarks in the history of medicine - for the first time it seemed that a cure 

for  tuberculosis was possible.  

 

Isoniazid was first tested at “Many Farms”, an American Indian Navajo community. 

There was a high incidence of tuberculosis amoung the tribe. Additionally none had been 

previously treated with streptomycin, which was the principle tuberculosis treatment at 

that time.     

 

Chemistry 

 

Isoniazid is structurally related to pyridoxine, nicotinic acid and NAD.   

 

Preparation 

 

Isoniazid as 

 

Tablets: 

 

● 25 mg 

 

● 100 mg  

 



Toxicology 

 

The two major mechanisms responsible for acute isoniazid toxicity are: 

 

1. Reduced pyridoxine (vitamin B6) activity leading to decreased GABA levels and 

seizures. 

 

Isoniazid interferes with the enzyme responsible for the conversion of pyridoxine 

to active form of pyridoxine, pyridoxine-5-phosphate. 

 

Pyridoxine-5-phosphate is an essential co-factor for the conversion of glutamic 

acid to GABA in the CNS. GABA deficiency leads to seizures.   

 

2. Blocking the activity of NAD, a cofactor for the conversion of lactate to pyruvate, 

with a consequent development of lactic acidosis. 

 

Pharmacokinetics 

 

Absorption: 

 

● Absorption is rapid and complete following oral administration. 

 

● Peak serum levels occur within 1-2 hours. 

 

Distribution: 

 

● Isoniazid is distributed into all tissues and fluids. CSF concentrations of the drug 

 are reported to be up to 90 - 100% of concurrent plasma concentrations. 

 

● The volume of distribution is 0.6 L/kg. 

 

● Protein binding is variable at 4 - 30 % 

 

● Isoniazid can cross the human placenta. 

 

● Small amounts are excreted in human breast milk. 

 

Metabolism and elimination: 

 

● Isoniazid undergoes hepatic metabolism by: 

 

 ♥ Acetylation → acetyl - isoniazid. 

 

  Or  

 

 ♥ Hydrolysis by cytochrome P450 → hydrazine derivatives.  

 



● Some of the drug is excreted unchanged in the urine. 

 

● There are fast and slow acetylators so that elimination half lives may vary from 

1- 4 hours. 

 

The rate of acetylation does not significantly alter the effectiveness of 

isoniazid. However, slow acetylation may lead to higher blood levels of the 

drug, and are more susceptible to toxic reactions. 

 

Risk Assessment 

 

The dose related risk assessment is as follows: 

 

 

Dose 

 

 

Clinical effects 

 

Ingestion of 1.5 gms (20 mg/kg) - 3 gms 

 

 

Symptoms may occur 

 

Ingestion of 3 gms (40 mg/kg) - 10 gms  

 

 

Likely to cause seizures, coma and metabolic acidosis. 

 

 

Ingestion of > 10 gms (130 mg/kg) 

 

 

Likely to be fatal without aggressive management. 

 

 

Clinical features  

 

The onset of toxic symptoms is rapid, usually within 30 minutes to 2 hours. 

 

The possibility of isoniazid overdose should be considered in any patient who 

presents with seizures and who has access to isoniazid. 

 

Clinical features include: 

 

1. GIT: 

 

● Nausea and vomiting are often the first symptoms of toxicity.  

 

2. CNS: 

 

● Confusion 

 

● Hyper-reflexia 

 

● Decreased conscious state, progressing to coma. 

 



● Seizures: 

 

 ♥ These may resolve spontaneously, but are highly likely to recur. 

 

 ♥ Status epilepticus may occur.  

 

3. Metabolic: 

 

● Lactic acidosis 

 

● Rhabdomyolysis with its attendant metabolic disturbances due to repeated 

seizure activity. 

 

4. Eventual death with cardiovascular collapse. 

 

Investigations 

 

Blood tests: 

 

1. FBE 

 

2. U&Es/ glucose 

 

3. ABGs/ VBGs / lactate level. 

 

 ● Severe high anion gap metabolic acidosis with high serum lactate levels 

 are characteristic. 

  

4. Consider possible coingestion:  

 

 ● Blood alcohol levels. 

 

 ● Paracetamol levels 

 

5. Blood isoniazid levels  

 

 Blood isoniazid levels can be done, but are not routinely available.  

 

They are however difficult to interpret and do not assist in initial management.  

 

They may be useful to retrospectively confirm diagnosis. 

 

CT scan:  

 

A cerebral CT Scan should be considered as for any patient with seizures and depressed 

conscious state. 

 



It may be necessary to rule out other causes of seizures. 

 

Management 

 

1. Immediate attention to any ABC issues.  

 

● Patients with seizures or who are comatose require intubation and 

 mechanical ventilation.  

 

2. Initial control of seizures: 

 

 Benzodiazepines: 

 

● Seizures are initially controlled with IV benzodiazepines while supplies of 

pyridoxine are secured and administered. 

 

● In addition to the control of seizures, benzodiazepines have a beneficial 

synergistic effect with pyridoxine. 

 

● Benzodiazepines are especially useful where isoniazid stocks fall short of 

optimal dosing. They should be given concurrently with pyridoxine. 

 

 Propofol infusions: 

 

● Propofol infusions are a further option.  

 

3. Muscle paralysis: 

 

● Non-depolarizing paralysis is best avoided if possible, as this will mask 

seizure activity and hence make the need for specific therapy more 

difficult to assess. 

 

● It may be necessary however to prevent the severe complications of 

recurrent seizures. 

 

4. Charcoal: 

 

● This should not be given to unintubated patients due to the high risk of 

seizures and depression of the conscious state. 

 

● It may be given after protection of the airway by intubation. 

 

5. Pyridoxine: 

 

This is the specific antidote for comatose or seizing patients. 

 



Pyridoxine is mainly used to control seizures but may also be used for prolonged 

coma.  

 

 Dosing: 

 

● The dose is 1 gm IV for every 1 gm of isoniazid ingested, up to 5 grams. 

 

● The recommended empirical dose is 5 gms pyridoxine IV, at 0.5 gms 

/min until seizures stop.  

 

● The remainder of the dose may then be infused more slowly over the next 

4 hours. 

 

Supplies: 

 

Currently pyridoxine is only available in 1 ml ampoules of 50 mg. 

 

Therefore 100 ampoules of the standard 50 mg in 1 ml ampoules will be needed 

to provide the ideal empirical dose of 5 gms! 

 

There are now higher dose ampoules - however these are not widely available. 

 

 ● Pyridoxine 100 mg in 1 ml ampoules (so 50 ampoules needed for 5 grams)  

  

 ● Pyridoxine 250 mg in 5 ml ampoules (so 20 ampoules needed for 5 grams)   

 

If less than 5 gms is available, give this (as 1-2 gms may be sufficient to 

temporarily control seizures), but then every effort must be made to secure further 

ampoules from sources outside the ED. 

 

NG pyridoxine (in the form of crushed tablets) has been suggested as an 

alternative method, but the efficacy of this route of administration has not been 

established. 

 

See also separate Document of Pyridoxine, (in Drugs folder). 

 

6. EEG monitoring: 

 

● If available is very useful for monitoring intubated patients for ongoing 

seizure activity. 

 

7. Sodium bicarbonate: 

 

● The metabolic acidosis should resolve with supportive care and pyridoxine 

but sodium bicarbonate may be considered if the acidosis is severe (pH < 

7.0). 

 



8. Hemodialysis: 

 

● Isoniazid is effectively removed by hemodialysis and this may be 

considered in a patient who has persistent seizures or acidosis 

unresponsive to bicarbonate and ventilation and in particular where 

adequate doses of pyridoxine are unavailable. 

 

Disposition 

 

Patients who remain asymptomatic after 6 hours may be medically cleared. 

 

 

 

 

 

 

 

 

 

 

 



 

Grim faced Bolshevik soldiers at the Smolny Institute October 1917. The  building was 

used by Lenin as Bolshevik headquarters during the October Revolution. 
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