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TOXIC OLO GY

Beyond the Label: A Literature Review on 
the Neurotoxic Effects of Everyday Medications
Abhishek Sharma1, Robertas Badaras2
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Introduction. Medications are crucial in healthcare but can inadvertently cause neurotoxic 
effects that impact neurological functions. This review highlights the neurotoxic effects of 
commonly prescribed drugs, aiming to raise awareness and promote safer prescribing practices 
among physicians.

Methods. A systematic literature review utilized databases like PubMed, Google Scholar, and 
ScienceDirect, focusing on studies from 2000 to 2024. We included research on the neurotoxic 
effects and mechanisms of various drug classes. The criteria emphasized studies on oxidative 
stress, mitochondrial dysfunction, neurotransmitter imbalance, neuroinflammation, ion channel 
disruption, and blood-brain barrier alterations. Relevant animal studies and grey literature were 
also considered.

Results. Statins and beta-blockers were linked to cognitive and neuropsychiatric issues. Proton 
pump inhibitors were associated with cognitive decline through mechanisms like vitamin B12 
deficiency and gut-brain axis interactions. Non-steroidal anti-inflammatory drugs were noted for 
causing neurotoxicity via chronic gut inflammation, nutrient malabsorption, and oxidative stress. 
Selective serotonin reuptake inhibitors and anti-epileptic drugs were connected to serotonin 
syndrome, movement disorders, and encephalopathy, while fluoroquinolones caused neuropathy 
and seizures through mitochondrial damage. Chemotherapy agents were implicated in long-
term effects such as peripheral neuropathy and cognitive impairment due to several mechanisms 
including mitochondrial toxicity and blood-brain barrier disruption.

Conclusions. Drug-induced neurotoxicity remains a significant, yet underrecognized clinical 
issue. Personalized prescribing and rigorous monitoring is crucial for reducing risks. Future 
research should focus on mechanistic studies and developing neuroprotective interventions to 
improve safety and efficacy in treatment outcomes.
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