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Abstract:

Ensuring that patients receive safe pharmaceuticals is largely dependent on pharmacovigilance, which is described by the World
Health Organization (WHO) as "the science and activities relating to the detection, assessment, understanding and prevention of
adverse effects or any other drug-related problem.” We can learn more about a drug's side effects by a variety of techniques, such
as database research, close observation, and unprompted reporting. The goal of increasing pharmacovigilance is being pursued
through the development of new scientific and regulatory procedures. Scientifically, transparency and greater patient engagement
are two key components; regulatory-wise, these include conditional approval and risk management strategies. An unpleasant and
hazardous response that follows medicine after an intervention is known as an ADR. The two main categories of adverse reaction
mechanisms are direct toxicity studies and hypersensitive responses brought on by changes in the pharmacokinetic and
pharmacodynamic properties of pharmaceutical drugs. Direct toxicity responses can be explained by the toxic effects of a
substance or its metabolites, which can manifest in different organ systems and cause physiological dysfunction, harmful chemical
reactions, damage to DNA, or harm to tissues and cellular structures. Diseases affecting the brain, spine, and the nerves that link
them are referred to as neurological illnesses. More than 600 disorders affect the neurological system, including less common
conditions like front temporal dementia and more common ones like brain tumors, epilepsy, Parkinson's disease, and stroke. The
World Health Organization (WHO) defines neurological disorders as those illnesses that impact the central and peripheral nervous
systems, or the nervous system as a whole. The brain, spinal cord, cranial nerves, peripheral nerves, nerve roots, autonomic
nervous system, neuromuscular junction, and muscles will all be affected by these diseases. Peripheral neuropathy and
chemotherapy-induced brain damage are examples of neurological side effects that impact the brain and nervous system. The term
"encephalopathy" refers to brain impairment.
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Abbrevation list

ADR: Adverse drug reaction
WHO: World Health Organization
AD: Alzheimer disease
Ach: Acetyl Choline
AchEls: Acetyl Choline esterase inhibitors
CNS: Central nervous system
ICD: Impulse control disorder
BBB: Blood brain barrier
SIADH: Syndrome of inappropriate antidiuretic hormone secretion
MS: Multiple sclerosis
TBZ: Tetrabenazine
PFC: Prefrontal cortex
DA: Dopamine
GO: Gingival overgrowth
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NMS: Neuroleptic malignant syndrome

SJS: Stevens Johnson syndrome
TEN: Toxic epidermal necrolysis
RSL: Restless legs syndrome

WED: Willis Ekbom disease

OPD: Out-patient department
MAO-B: Monoamine oxidase type B

Introduction:

The study of diseases and disorders affecting the nervous system, which includes the brain, spinal cord, and peripheral
nerves, is known as neurology. The word comes from the Greek word vedpov (neliron), which means "string, nerve," and the
suffix -logia, which means "study of."(Source:) Nervous system ailments, either central or peripheral, are referred to as
neurological disorders. Stated differently, they impact the neural-muscular junction, muscles, cranial nerves, peripheral nerves,

nerve roots, vegetative nervous system, and brain. [1] These conditions include nerve system infections, brain tumors, traumatic
nervous system disorders like head injuries, neurological disorders associated with malnutrition, epilepsy, Alzheimer's disease and
other dementias, cerebrovascular diseases like stroke, migraine and other headaches, multiple sclerosis, Parkinson's disease, and
other neurological disorders. Human voluntary daily movement is impacted as a result of these imbalances. The accomplishment
ofthe human voluntary movement is actually much more complicated than it appears. Due to its intricate mechanism, numerous
nerve structures are able to make ref lexive or decisionaldecisions. Then, using the nerve impulses meant for the musculoskeletal
system, this mechanism "defines" and "controls" the motion. Additionally, it is well known that neurological disorders are the

world's leading cause of disability and the second leading cause of death. [2-5]

Materials and Methods

1. Alzheimer Disease:

Dementia is a clinical condition characterized by a gradual decline in cognitive function, making it difficult for the

affected individual to perform daily tasks. (6] Predominantly occurring dementias include Alzheimer's disease. 7] The
development of AD is linked to a number of modifiable and non-modifiable risk factors. AD is a progressive multifactorial

neurodegenerative brain condition without a recognized cause. Without a doubt, the biggest non-genetic risk factor is age. (8,9]
The nerve cells in the brain are disrupted both structurally and functionally. The communication within brain circuits, which is
crucial for memory and other cognitive functions, is impacted by early illness processes that also lead to synaptic
Malfunctioning’s of nerve cell.
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Fig.No.1: Showing structure (a)Normal and (b) Alzheimer affected brain.[11]
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Adverse effect shown by Anti-Alzheimer agent: Acetylcholine esterase inhibitor:

Reduced levels of Ach in the brain are thought to be the cause of cognitive deficiencies associated with aging and
Alzheimer's disease.[12] The gastrointestinal tract is the site of most AChEI cholinergic adverse effects. About 20 % of

individuals using these drugs have been documented to experience these adverse effects, which are often moderate twelve. [13,14]
The package inserts of the "second-generation” AChEIs that are currently on the market list nausea (11 %-47 %), vomiting (10
%-31 %), diarrhea (5 %-19 %), and anorexia (4 %17 %) as side effects. Thirteen Clinicians are generally aware of these

gastrointestinal adverse effects, which can be reduced by using longer titration times and taking these drugs with food.[15]

Clinical professionals who treat older patients should be aware of lesser-known adverse effects of AChEls, which occur

in less than 5 % of patients. [16] Asthenia, myasthenia, tremor, dizziness, headaches, bradycardia, orthostatic hypotension,
syncope, gastrointestinal hemorrhage, seizures, extrapyramidal symptoms, rhinitis, fatigue, leg cramps, insomnia, abnormal

dreams, and, very rarely, liver dysfunction including hepatitis are some of the potentially fatal side effects.[17:18] A few cases of
agitation, aggressive conduct, and hallucinations have been reported; however, these symptoms have disappeared after therapy
was stopped or the dosage was reduced. Thirteen Additionally, rivastigmine use has been linked to severe vomiting and

esophageal rupture. [19]

2. PARKINSON’S DISEASE:

There are both motor and non-motor system symptoms associated with Parkinson's disease, an idiopathic disease of the
neurological system. Though it can manifest in much younger people, it is a chronic, progressive neurodegenerative illness that

primarily affects theelderly. This neurodegenerative illness is the second most prevalent one.[20]
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Fig.No.2: Pathophysiology of Parkinson Disease. [21]
Adverse effect shown by Anti-Parkionsons Agent

Levodopa:

Nausea, vertigo, headaches, and sleeplessness are typical side effects of levodopa therapy. If taking more carbidopa
doesn't assist with nausea, domperidone may be useful. Increasing carbidopa is advised. Elderly patients require extra vigilance
since they can be more vulnerable to the effects of the central nervous system (CNS). Confusion, hallucinations, delusions,

psychosis, and agitation are among the most frequent side effects seen by elderly levodopa users [22-24] Orthostatic hypotension
and other gastrointestinal problems including nausea and vomiting are significant side effects as well. Anxiety and delusions are

examples of neuropsychiatric traits that may arise from dopamine's "off-target" effects on extranigral brain areas. [25,26]
Dopamine Agonist:

Intense and impulsive behavioral disorders (impulse control disorder [ICD]) are a potential side effect of dopamine
agonists that should be taken seriously. Hypersexuality, compulsive gambling, binge eating, obsessive shopping, pounding, and
hoboism (compulsive Internet use, creative pursuits, and writing) are among the symptoms that may be present. [27-33] once
dopamine agonists are started, it is critical that clinicians remain watchful for these issues.

Common side effects include dry mouth, sleeplessness, peripheral edema, constipation, fainting, hallucinations, nausea,
vomiting, and sleepiness (which is caused by stimulation of the region postrema, which is located in the medulla at a place in

which the BBB is disturbed).[34.35]
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MAO-B inhibitors

MAO-B inhibitors are by and large very much endured, with gastrointestinal incidentaleffects being the most widely
recognized concern. Opposite aftereffects incorporate joint torment, sorrow, weakness, dry mouth, sleep deprivation,

wooziness, disarray, bad dreams, mind flights, influenza like side effects, heartburn, and migraine. [251.[35] Normal secondary
effects incorporate obscured vision, dry mouth, blockage, sluggishness, trouble peeing, urinary maintenance, disarray, mental
debilitation, mind flights, discombobulation, trouble gulping, dyskinetic developments, and memory weakness. Albeit dry mouth
is recorded as a result of anticholinergic medications, lessening salivation is a helpful impact in patients on anticholinergic

medications and can be utilized to treat this side effect. [35-37]

3.Epilepsy:

Epilepsy involves a disorder of the brain's neurons and circuits, resulting in an excessive amount of electrical activity
and synchronous discharges. These discharges can manifest in a variety of ways, including interictal electrical discharges that can
lead to prolonged or recurrent seizures, which are classified as a seizure disorder. Additionally, if a seizure occurs due to an acute
event, such as a brain injury, electrolyte imbalance, or co- occurrence of diseases, it is not considered epilepsy, but rather a
o [38,39]

provoked seizur

Epilepsy

Hotspot

[40]

Fig.No.3: Electrical impulse (Hotspot) in brain.

Adverse effect shown by Anti-Epilepsy Agents:

The most frequent side effects are incoordination, weariness, and poor balance. [41] Elderly people are disproportionately
affected by these phenobarbital side effects. Irritability, appetite loss, aches in the muscles, bones, or joints, depression, and liver
damage (though the latter is an uncommon outcome) are all known side effects that can occur when used long-term. Among them

are weakness, vertigo, and a decline in focus and attention. [42] |n example, falls and injuries can be caused by impaired
coordination in older adults. Impaired driving abilities and a higher likelihood of traffic accidents are two additional impacts. [43-

45] Diminished desire and problems with erection are common adverse effects. [46,47] |nself-control issues and anxietycould arise.
Hypotension and restricted breathing, sometimes known as hypoventilation, can happen during intravenous treatment. Vertigo,

hunger changes, depersonalization, exhilaration, disorientation, and impaired vision are less common side effects. [48] Using
valproic acid has been associated with a number of serious adverse reactions, including hepatotoxicity, psychosis, hallucinations,
suicidality, anaphylaxis, hyponatremia, SIADH, pancreatitis, thrombocytopenia, pancytopenia, bleeding, erythema multiforme,

polycystic ovarian syndrome, cerebral pseudoatrophy, encephalopathy, and coma. [49]

4. MULTIPLE SCLEROSIS:

MS is an inflammatory and autoimmune neurological illness that affects the central nervous system (CNS). MS assaults

on myelinated axons in the central nervous system result in varying degrees of myelin and axon loss. [49-52]
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Fig.No.4: Schematic diagram of pathogenesis of multiple sclerosis. [53]

Adverse effect shown by drugs used in Multiple Sclerosis:

Beta-1 interferon, side effects are most commonly associated with flu-like symptoms, including headaches, chills, fever,
muscle and joint pains, nausea, vomiting, lethargy, and diarrhea; they can also include mood changes, depression, difficulty
focusing, and disorientation. It is likely that you will have flu-like symptoms. Less often seen adverse effects include tinnitus, dry

lips, metallic taste, transient hair loss or thinning, pins and needlesin the hands and toes, and difficulty falling asleep. [54.55]
Overall, the majority of patients experience flu-like symptoms, which include fever, chills, sweating, muscle aches, and fatigue

[56]. ; skin reactions, such as soreness, redness, pain, bruising, or swelling at the injection site [56] anxiety and depression; liver
problems; and blood problems, such as a potential drop in the patient's white blood cell, red blood cell, or clotting factor levels.
Severe decreases in levels have been demonstrated to cause patients to become less resilient to infections, feel lethargic or
sluggish, or bleed or bruise easily; thyroid problems, where patients' thyroid function may fluctuate; and allergic reactions, where
some patients developed rash, hives, skin bumps, or itching while taking Rebif. Additional individuals have reported experiencing

severe allergic responses, such as dyspnea or light-headedness. [56] It has been noted that an unusual adverse effect of taking
Rebif is retinal vascular problems, such as anaphylaxis. [56] g., cotton wool spots, blockage of the retinal vein or artery, and

retinopathy); [55-57] other risks include hepatobiliary diseases and rare instances of severe liver dysfunction, such as liver failure
requiring liver transplantation

5. Huntington’s Chorea:

As of right now, the first documented description of a patient with Huntington's choreais found in Waters's 1842 account.
Still, Huntington's chorea was not formally identified until 1872, after George Huntington gave a talk outlining the condition.
Here is a neurological disease that runs in families; symptoms include dementia, behavioral and mental abnormalities, and

undesired choreatic movements. It usually shows up in middle age. [58]
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Fig.No.5: Etiology of Huntington’s Disease. [59]

Adverse effect shown by Anti-Huntington’s Chorea Agents:

The common adverse effects of TBZ that can be managed include somnolence, acute akathisia, insomnia, tiredness, agitation,
depression, anxiety, nausea, diarrhea, and parkinsonism. Tyrosine titrationor dose decrease can be utilized totreat these side effects.

[60.61] Because of this, these adverse effects are known as dose-limiting adverse effects. [62] panic episodes, orthostatic
hypotension, psychological problems, problems with balance and gait, hallucinations, disorientation, "trance-like/zombie"-like
symptoms, blurred vision, headaches, paraesthesia , paranoia, pharyngeal spasm, and soreness are some other, less frequent adverse

effects.[63] Because it may induce depression or worsen pre-existing depression, TBZ is sold with a black box warning. [64]

6. Stroke:

The fast onset of clinical indications of localized or global disruption of cerebral function, which last for more than twenty-
four hours and/or culminate in death with no other evident cause of death than vascular brain origin, characterizes a stroke.[*%1 The
pathophysiology of stroke is further complicated by events such as complement activation, oxidative stress, loss of homeostasis,
inflammation, energy failure, acidosis, elevated intracellular calcium levels, excitotoxicity, cytokine-mediated cytotoxicity, free
radical- mediated toxicity, and disruption of the blood—brain barrier. -71
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Fig.No.6: Oxidative stress plays a crucial role in the pathophysiology of stroke (both ischemicand hemorrhagic), and it is linked to
diabetes, heart disease, hypertension, and hereditary factors. Stroke and related risk factors.[72]
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Adverse effect of Aspirin:

Numerous meta-analyses of aspirin data demonstrate that, although it may possibly contribute to a trend toward increased
rates of bleeding and gastrointestinal problems, aspirin lowers the risk of serious adverse cardiovascular events among diabetics

without cardiovascular disease. Bleeding from gastroenteritis is the most frequent adverse effect of aspirin. [73-77]

7. Psychosis:

Combining several psychiatric symptoms that lead to a detachment from reality is called psychosis. Currently accepted
theory states that a far greater, variable percentage of individuals may have at least one psychotic symptom in their lives, even

if only 1.5 % to 3.5 % of people will fit the diagnostic criteria for a psychotic disease. [78] A frequent characteristic of several
medical, neurologic, neurodevelopmental, psychiatric, and neuropsychiatric disorders is psychosis. It is the distinguishing

characteristic of psychotic illnesses such as schizophrenia spectrum, co-occurring with many mood and drug use disorders,[gl]
and a difficult symptom of several medical and neurological diseases. Medical practitioners now prioritize treating psychosis as it
may cause extreme anguish for both patients and their loved once [79,80]
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Fig.No.7: An initial model of psychosis that takes into account disease in the prefrontalbrain. PFC stands for prefrontal cortex;
DA stands for dopamine.[82]

Adverse effect of Anti-Psychosis:

When antipsychotics are administered or dosed increased, dystonia’s usually develop hours to days later, nearly
frequently in the first five days. [83] prevalence varies greatly depending on risk factors and certain medications. [84] The most
important risk factor, with a relative risk of almost six, is a history of extrapyramidal side effects [85]. Two more obvious risk
factors are male sex and young age. [85-87] laryngospasm, a very painful and agonizing tonicdeviation of the eyes that can become
recurring or chronic, and oculogyric crisis, a rare but potentially fatal condition, are the two most alarming presentations. [88-90]

Toxicity:

Gingival overgrowth

Includes all clinical conditions characterized by gingival hypertrophy. In the dental office, this type of enlargement is a
unigue complaint that can be attributed to a variety of factors. The antiepileptic medication phenytoin has been closely linked to

GO among medications that cause it. [91] 1t wasn't until 1939. [92] when GO was first linked to long-term phenytoin usage. In
addition to treating epilepsy, this drug is still often given to treat neuralgias and heart arrhythmias.[93] Considerable gingival

changes are thought to occur in between 30 % and 50 % of phenytoin-using individuals. [94] GO has also been linked to other
anticonvulsants. However, reports of gingival alterations in adult patients following long-term administration of valproic acid,

carbamazepine, phenobarbital, and vigabatrin have been extremely infrequent. [95-97] Gouty eyes can also be a serious side effect
of other medication families, including the immunosuppressant cyclosporine A and several calcium channel blockers

(dihydropyridines, diltiazem, and verapamil). (98]
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Fig.No.8: Drugs like phenytoin affect on mast cell and induced Gingival overgrowth.[gg]

Aplastic Anemia
Is a hematopoietic stem cell disease marked by hypocellular bone marrow and pancytopenia of the peripheral blood.

[100,101] ope unique side effect of the medication is aplastic anemia. The most popular and extensively utilized anticonvulsant
for treating and preventing partial seizures, generalized seizures, and status epileptics is phenytoin.[loz] phenytoin seldom causes

hematological issues, such as macrocytosis, agranulocytosis, granulocytopenia, leukopenia, and pancytopenia. [103,104]
phenytoin has a dose-dependent action. The exact cause of drug-induced aplastic anemia is yet unknown, but toxic, reactive
metabolites of many different substances may be important. Covalent attachment of the intermediates to cell macromolecules

produces an electrophilic metabolite, which can be harmful to bone marrow via a number of different routes. [105,106]
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Fig.No.9: The apoptotic process of hematopoietic stem or progenitor cells in the bone marrow of patients with aplastic anemia is

immunopathogenic.[107]
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Serotonin syndrome

The associated illness that is most frequently diagnosed is serotonin syndrome. [108-110] wjith a similar appearance to
NMS, this is typically brought on by the use of selective serotonin reuptake inhibitors.[110] Shivering, hyperreflexia, myoclonus,

and ataxia are typical symptoms of these individuals that are not frequently observed in NMS patients. [113,212] |y serotonin
syndrome, nausea, vomiting, and diarrhea are also often reported symptoms of the prodrome; they are infrequently reported in
NMS. When rigidity and hyperthermia do occur, they are notas severe as in NMS patients. Although serotonin syndrome

symptoms often develop more quickly than those of NMS, both disorders have varying and overlapping start times. [113] (See
""Serotonin syndrome (serotonin toxicity)".

Anti-Parkinson medication withdrawal
In addition, NMS has been observed in parkinsonian patients receiving dopamine agonist treatment or stopping L-Dopa,

as well as when switching between agents and reducing dosages.[114'118]P055ible precipitants include dehydration, surgery, and
infection.[118-119] This condition, frequently referred to as acute akinesia, neuroleptic malignant-like syndrome, parkinsonism
hyperpyrexia syndrome, or the malignant syndrome in Parkinson disease, may be distinguished from NMS.[119.120] There have
been reports of more severe instances and even fatalities in this illness. [119],[122,123], although some reporting a better prognosis
and milder clinical symptoms and laboratory results. [121] Thirty-one percent of a group of ninety-three patients failed to regain
their previous baseline. [118]

Stevens-Johnson Syndrome (SJS)

Is an inflammatory mucocutaneous medication response that can be fatal [124-126]
Erythema multiforme major, or SJS, is a condition that falls between toxic epidermal necrolysis and erythema multiforme minor. The
former is characterized by targetoid cutaneous lesions that cover less than 10 % of the body surface area, while the latter affects 30

% to 100 % of the skin surface[127].AIthough skin biopsies and direct immunofluorescence tests of the skin are necessary to

rule out other disorders such autoimmune bullous disease, the initial diagnosis ofSJS is based on clinical presentation. [128,129]

Drug implicated No. of cases Drug implicated No. of cases
Anticonvulsant Paracetamol 1
Carbamazepine 18| Diclofenac sodium 1
Phenytoin 3| Antibiotic

Phenobarbitone 1| Aminoglycosides 1
NASIDS Ampicillin 1
Ibuprofen 1| Cotrimoxazole 1
Mefenamic acid 1 Ofloxacin 1

Table No.1: Drugs that have been linked to SIS/TEN. [130]

Reye syndrome

Reye syndrome is an uncommon juvenile condition that can be deadly. It is characterized by fatty liver failure and abrupt
noninflammatory encephalopathy. This conditionwas initially characterized in 1963 by Australian pathologist R.D.K. Reye. In the
early 1970s, the US launched a nationwide monitoring program for Reye syndrome, which resulted in stringent guidelines for
children's aspirin usage. In children, Reye syndrome usually begins with vomiting and bewilderment and progresses quickly to
coma and death. This condition frequently manifests in the days after recuperating from a viral infection that required aspirin
treatment. Reye syndrome may also be predisposed to or develop as a result of inborn errors of metabolism, particularly those
involving the metabolism of fatty acids, drug responses, and toxins. Both laboratory tests and clinical indicators support this

diagnosis. There isn't a Reye syndrome-specific test, though. [131,137]
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Fig.No.10: Bar graph displaying the age-specific percentage of cases of Reye syndromereported. Age-Specific Share of
Recorded Reye Syndrome Cases. [133].[134]

Restless legs syndrome (RLS):
Sleep disturbances are common in neurological sensory-motor disorders such as restless legs syndrome (RLS) and Willis-

Ekbom disease (WED).[135] Patients describe it as a painful compulsion to move their legs when they are immobile.[13%] A
painful feeling frequentlyfollows the want to move. Moving the patient can temporarily alleviate both symptoms, but ifthey stop

moving, the patient may experience relapses.[136] Prolonged durations of exercise may give little to no relief from symptoms in
really severe cases of RLS.[137] Functional impairmentis therefore often experienced by patients in their daily life if RLS is
not well managed.[138] Numerous studies have highlighted primary-care physicians’ lack of awareness to adequately diagnose the

disorder. [139-141] aq 4 result, this leads to a patients” symptoms beingattributed to other medical conditions, such as peripheral
neuropathy, leg cramps, and anxiety. [142]
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Fig.No.11: Pharmacology behind the restless leg syndrome.[143]
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Hirsutism:
Hirsutism is defined as the presence of terminal coarse hairs in females in a male-like distribution. It affects around 5-10

% of women [1441.[145] and is a common presenting complaintin the dermatological outpatient department (OPD) for cosmetic
reasons. It is not only imperative to identify the cause of hirsutism but also important to know how to recommend the right
treatment based on the main causative factor. The most important determinant in making the diagnosis is a change in the form and

rate of hair growth. A technique has been developed to assess hirsutism with video equipment and computer software.[146] Digital
imagingof hair development is recorded, which demonstrates a significant difference in hair form and growth rate between hirsute
and non-hirsute women.
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CONCLUSION:

Neurological disorder included epilepsy, Alzheimer disease, multiple sclerosis, Parkinson disease also stroke We provide
the summary of neurological disorders and some drugs with their adverse effect. Some drugs cause serious effect.
Pharmacovigilance plays important role to report toxicity and adverse effect. So it will help to reduce toxicity of drug and
increases safety of medicine.
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