
All drugs are toxic 
All drugs are toxic and they all have side effects, that all depends on how strong and how weak the 
toxicity is. Drug toxicity happens due to overly taken of medication and having large amount of 
medication in the body at once. This usually happens when the dose of the drug exceeds the limit of 
directed dose. But some drugs can also have adverse drug reaction (ADR), where therapeutic dose 
was given but it cause unwanted side effects and harm. But this can be determined by calculating 
the ED50 and LD50. 

So what are ED50 and LD50 and how do we determine them? 
ED50 (median effective dose) requires 50% of the dose to reach the wanted effect in 50% of the 
population, whereas LD50 (median lethal dose) required 50% to achieve death to a population of 
tested animals from drug toxicity.2 This test is usually made to test the therapeutic result to the 
amount of death in animal or toxicity in human.3 

If the drugs are used for therapeutic reasons, it is crucial to understand the margin of safety 
between the wanted effect and the unwanted side effects due to some drug having a very narrow 
therapeutic index and some have a very large therapeutic index (TI). This can be measured by the 
ratio of therapeutic index.3 

How do we measure the safety of the therapeutic index! 
To measure the safety of the drug TI=  𝑳𝑫𝟓𝟎

𝑬𝑫𝟓𝟎
 which will give us the therapeutic index of how safe a 

drug is by giving us the safety margin of the drug for a population to be tested.3 

If the result is greater than 1.0 it is therapeutic but it the result is <2.0 the drug is most likely to be 
toxic.4 The more narrow therapeutic index (TI), the more toxic the chemical will be and the larger the 
TI the safer the drug.3 
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LD50 is the amount of dose 
that is required to kill 50% 
of the tested populations 

The narrower the therapeutic 
index the more toxic the 
drugs will be3 

ED50 is the maximum 
amount of drug needed 
to treat 50% of the tested 
population 

The wider the therapeutic 
window the safer the drug 
will be3 
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Most commonly used drug with low therapeutic index  
Paracetamol (acetaminophen) is one of the low therapeutic index drugs which needed to be 
monitored and it is a widely used drug that can relieve pain and reduce fever that we can easily get 
from our local pharmacy without any prescription. This makes it to be one of the most commonly 
used medications for self-harming which the toxin can even lead to hepatotoxicity (liver damage). 
Taking 16 tablets of this drug within a short period of time will lead to overdose and taking 20-30 
tablets will lead to hepatotoxicity.6 

Limit the risk of toxicity 
Paracetamol can be highly toxic, the minimum dose of it is 500mg per tablet to 1gram for two 
tablets, you should not take 8 tablets or more within 24hrs because maximum dose for a healthy 
adult is 4gram and if you take 4grams or higher dose, it can lead to toxicity.5 

To limit the toxicity of the drug, a clear instruction should be labelled on the package; it should also 
have a warning for the safe use, make sure to read the label properly before taking any medication 
according to the package. It is best to stay away from any unknown medications unless 
recommended by your doctor and it is very important to let your doctor know of any drug overdose 
you have had before. Most importantly to keep all the drugs away from reach children.7 

 

 

 

 

 

 

 

 

 

How can you recover from the toxicity? 
It is very important to find out how long have the patient taken the drug for. Then there will be a 
number of tests related to toxicity such as blood test to investigate the concentration of the drug in 
the body5 and psychological study to find out the patient’s psychology status. 

When a patient is toxicated, activated charcoal is usually given because it binds to the drug so that it 
cannot pass through the liver and absorbed by in the bloodstream. An antidote for e.g. Naloxone 
Hydrochroride (Narcan) and N-acetylcysteine (NAC) is given to counteract the toxic agent. It is very 
rare for the patients to die due to toxicity when these antidotes are given within 8 hours of toxicity. 1 
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