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Abstract: The chronic autoimmune disease known as multiple sclerosis (MS) is characterized by
inflammation, demyelination, loss of neurons, and gliosis (scarring). Our object to review MS
pathophysiology, etiology, immunopathogenesis, symptoms and treatment the most prevalent autoimmune
disease affecting the central nervous system (CNS) is multiple sclerosis (MS). It is a debilitating, chronic,
demyelinating illness brought on by an attack by an inflammatory disease that causes the progressive loss
of the myelin sheath that envelops the axons of neurons. Epidemiology indicates that the average age at
onset is between 20 and 40 years old. MS is widespread in both Europe and America and is more common
among women. Pathological features include oligodendrocyte loss, axon demyelination, and areas of
inflammation (plaques). The incidence of MS is rising, especially in women, and there is a global latitude
gradient in its prevalence. Although the exact cause of multiple sclerosis is unknown, epidemiological
evidence suggests that both genetic and environmental factors play a significant role. There are four
clinical forms of MS, such as secondary progressive MS (SPMS), Primary progressive MS (PPMS), and
Progressive relapsing MS (PRMS), of which relapsing remitting (RRMS) type is the most common. An
essential component of treating multiple sclerosis is managing its symptoms. Identifying and treating the
various symptoms accurately results in increased quality of life for multiple sclerosis sufferers. The
symptoms of multiple sclerosis can be classified as primary, secondary or tertiary. The main symptoms,
which include ataxia, weakness, and sensory loss are directly associated with axonal loss and
demyelination. Secondary symptoms like infections of the urinary tract due to the retention of urine are
caused by the principal symptoms. The social and psychological repercussions of the illness lead to tertiary
symptoms as reactive depression or social isolation. Fatigue and weakness, diminished balance, stiffness,
and difficulties with gait as well as depression and cognitive deficits, are typical symptoms of multiple
sclerosis. Deficiencies in the bowel, bladder and sexual organs, loss of vision and semsation and
neuropathic pain. The most popular treatments for multiple sclerosis include disease-modifying
medications such fingolimod, dimethyl fumarate, natalizumab, and interferon- beta. Real-world studies are
required to demonstrate the effectiveness and safety of these drugs

Keywords: Multiple sclerosis, Demyelination, Inflammation, gliosis, myelin sheath

Abbreviations: MS =Multiple sclerosis, CNS =Central nervous system, SPMS=Secondary progressive MS,
PPMS=Primary progressive, PRMS=Progressive relapsing MS, RRMS= Relapsing remitting MS, MMPs=
matrix metalloproteinase, MHC= = Major histocompatibility complex, BBB=Blood brain barrier, MRI=
Magnetic resonance imaging, L A=alpha-linoleic acid, CBT=Cognitive behavioral therapy

L. INTRODUCTION
Multiple sclerosis is a progressive, inflammatory demyelinating disease of the central nervous system (CNS) of an
unknown etiology Multiple sclerosis (MS) is a chronic, autoimmune, inflammatory disease of the central nervous
system (CNS), that affects the brain and spinal cord.! Also known as encephalomyelitis disseminata, MS is a
myelinating disease in which the immune system, which normally protects the body, attacks the protective sheath
(myelin) that covers nerve fibers. The name multiple sclerosis refers to the numerous glial scars (or sclerae — essentially
plaques or lesions) that develop on the white matter of the brain and spinal cord. It is an unpredictable, often disabling
disease of the CNS. It is not contagious, the nerves send information from the brain and spinal cord to other nerves in
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between the brain and the rest of the body, affecting the brain and the spinal cord that make up the CNS. The condition
can be thought of as a stripped electrical wire and, as with damaged electrical wires, signals sent along damaged nerves
between the brain and the body can be slowed or blocked.” The disease results in injury to the myelin sheath, a
protective covering composed of lipids that insulate nerves and transmit electrical impulses down the length of an
axon.” Its prominent feature is the presence of disseminated foci of demyelination, mainly in the white matter, in most
cases, demyelination occurs periventricularly. The complex pathomechanism of the disease and its disseminated nature
make both the clinical picture and the course of MS exceptionally diverse. The symptoms include movement, visual
and sensory disturbances, cerebellar symptoms and sphincter control disturbances MS is one of the most common
neurological diseases in young adults and the leading cause of non-traumatic disability in young and middle-aged
adults.* About 2 million people are living with MS worldwide, with the number of cases expected to increase as
population growth continues.*”

Age: Mostly, MS is identified between the ages of 20 and 50 in addition, it shows that it can take place in youth and
elder people.

Gender: The study showed that a major role was played by hormones and MS was general in women more than 2 to 3
times.

Ethnicity: Amongst white people with northern European ancestry, MS is more common.

II. HISTORY

Any severe neurological condition characterized by motor disability is referred to as "paraplegia". The first record of
MS dates back to Saint Lidwina of Schiedam, who lived in the Netherlands at the end of the 14th century.*’ For
twenty-six years, Augustus d'Este chronicled in his journal how his symptoms which are now recognized as MS grew
worse over time. His first symptom was a transient vision impairment, probably optic
neuritis. 28-year-old with neuritis. At the age of 54, he passed away from lower extremity and motor symptoms that
made it difficult for him to walk.”® Charcot's nomenclature and structuring of MS offered a structure for classifying
previously incomprehensible finding new information and developing MS in the future. The process of consolidation
has persisted ever since. The Charcot Students made the connection between postmortem lesion histology and clinical
signs of the disease. Plaques in the brain and spinal cord were described in Joseph Babinski's 1885 master's thesis.
Pierre Marie emphasized autonomic impediments to gait and functioning in MS.” Ernst Leyden first proposed a genetic
component.'® of MS around the middle of the 1800s. That being said, Curtius and others in Germany didn't begin to
evaluating the genetics of MS and the way the disease was grouped in some families in a methodical manner.®'' MS
was distinguished and "framed" by Charcot, Von Frerichs, Vulpian, and others as a distinct, identifiable en'[ity.9 Before,
MS cases were categorized based on their prognosis, clinical presentation, and histology. physicians all across the
world are diagnosing.'' As knowledge about MS grew, so did theories about its genesis and attempts at therapy; 158
MS therapies were included in a 1935 study. Afterwards, "cures" included anticoagulants, desensitization to histamine,
different diets, vaccinations and anticancer medications'?> With the development of illness classification and
impairment indices in the decades that followed the 1960s, the definition of randomized clinical trials grew increasingly
precise. To explain immunological alterations, genetic influences, regional variations, infections, and environmental
factors, hypotheses were created. MS organizations improved general education and research, and changed perceptions
of the circumstance' Significant progress has been made in basic analysis in recent years to shed light on the
immunomodulatory drugs, as well as the causes and mechanisms of disease."
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2.1 Etiology of MS:

It is still unknown what causes MS specifically.'* There is however, one pathogenesis-related theory — that is
most frequently acknowledged in the literature. MS begins as an autoimmune illness that is
inflammatory and involves T cells that are reactive, myelin basic protein, and myelin glycoprotein found in
oligodendrocytes. Moreover, it has been proposed that persistent neurodegeneration predominates in MS because
triggering of microglia.'* Moreover, several environmental factors have shown that they increase the risk of developing
MS such as vitamin D deficiency, the Epstein-Barr virus, and sunlight.'* Multiple localized demyelination lesions in the
central nervous system or plaques are indicative of multiple sclerosis."

BBB damage could be the cause of this. These plaques appearing in MS patients. Because of lymphocytes may
infiltrate the central nervous system and detect this damage. Myelin antigens. Acute demyelinating could result from
this. irritation, leading to the development of lesions in the cerebral white matter.'® Although these lesions can occur
anywhere in the central nervous system, they primarily impact the brainstem, optic nerves, cerebellum, and
periventricular white matter areas.'” However, current pathology and imaging according to research, demyelinated
lesions are also frequently discovered in MS patients' cortical gray matter.'”'®

2.2 Pathology:

MS plaques are concentrated areas of demyelination found in the cerebral cortex as well as the white matter of the brain
and spinal cord. Deep grey matter and the cortex. Demyelination as well as White matter that appears normal might
potentially show signs of inflammation. Additionally, significant axonal damage, such as transection of the axon,
happens in lesions with current MS." The perivascular infiltration of T cells, monocytes and occasionally B cells and
plasma cells characterizes the inflammatory nature of MS lesions.'” Three Different forms of acute MS lesions have
been proposed. T lymphocytes predominate in type 1 lesions and macrophages lesions of type 2 possess extra
immunoglobulins' deposition and their activation complement elements as well as type 3 lesions demonstrate apoptosis
of oligodendroglia cells."’
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Figure 2. Pathological changes in the brain of a patient with secondary progressive multiple sclerosis (MS). Large
confluent focal demyelinated lesions are present in the white matter (A). In addition, there is extensive subpial cortical
demyelination, which can only be seen when sensitive immunocytochemistry for myelin proteins (e.g., proteolipid
protein) is used (B). In contrast to the normal pattern of myelin in the cerebral cortex, as shown in C, there is complete
loss of myelin in subpial lesions (D). Demyelinated plaques in the white matter may appear as inactive demyelinated
lesions ([DMs] in E), as early remyelinated lesions with a low density of thin myelin sheaths only visible by
immunocytochemistry for myelin proteins (ERM in F) or as remyelinated shadow plaques (G and H ).’

2.3 Pathophysiology of MS:

When we talk about MS, we're talking about CNS plaque development, inflammation, demyelination, axonal damage,
and axonal loss. The white matter surrounding the ventricles, optic nerves and tracts, corpus callosum, cerebellar
peduncles, long tracts, and subpial region of the brain and spinal cord are the primary locations of these plaques the
gray matter, brainstem, and spinal cord. They have shown up in every type of MS (primary, MS that is secondary and
relapsing-remitting. However, as time passes, their face changes, revealing a deep Variability in the
immunopathological patterns of oligodendrocyte and demyelination deterioration between the disease's progressive
manifestations and its relapsing-remitting history.”"** Autoimmune immune cells that cross the blood-brain barrier and
target the central nervous system are thought to be the cause of multiple sclerosis (MS). In the thymus or bone,
autoreactive immune cells are regularly deleted during development.”> Marrow via B lymphocytes with central
tolerance. While some might avoid this procedure and be allowed to most of the time, peripheral tolerance
mechanisms and circulation stop them from producing disease. Peripheral tolerance may fail through two mechanisms:
the resistance of autoreactive T cells to suppression and the decreased activity of regulatory T cells. A complex
interplay between genetic .Since these autoreactive cells activation and activity may be impacted by environmental risk
factors, assisting in the onset of illness.** Th17 cells, CD4+ Thl cells, and CD8+ T cells are the main subsets of T cells
linked to multiple sclerosis. Autoreactive T cells release cytokines called interferon-gamma, IL-17 and granulocyte-
macrophage colony-stimulating factors, which may be involved in the MS's pathophysiology.>*
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III. IMMUNOPATHOGENESIS

MS is an immune-mediated illness that affects the immune system's humoral and cellular components. The current body
of knowledge regarding MS immunopathogenesis comes from the experimental animal cases of autoimmune
encephalomyelitis (EAE) paradigm, where in peripheral vaccination using in the central nervous system, myelin
constituents cause inflammatory demyelination, which is mediated by T lymphocytes unique to myelin. This model has
made suggesting autoreactive T cell peripheral activation causes inflammatory brain disease (CNS).***" According to
the widely recognized theory of human MS immunopathogenesis, autoreactive T lymphocytes that are specific to
myelin and not allergic are activated in the peripheral immune system by a combination of between genetic
susceptibility and environmental causes.”® It is believed that a breakdown in self-tolerance against myelin and other
CNS antigens contributes to the immunopathogenesis of MS by causing autoreactive T lymphocy‘[es.29 Although the
exact processes by which autoreactive T cells are triggered are unknown, non- specific polyclonal activation brought on
by viral or bacterial antigens, or by similarities in structure between a self-protein and a harmful protein, also
known as molecular mimicry.

Despite the fact that CD4 has dominated most MS models Studies on histopathology have revealed increased T cells.
lately brought attention to the involvement of inflammatory CD8 T cells*® T lymphocytes have the ability to pass
through the blood-brain barrier (BBB) once they have been activated.”’ Cell surface expression is the driving force
behind this process. Integrins on inflammatory cells, such as VLA-4, that attach to the vascular cell adhesion by
mediation expressed on capillary endothelial cells (VCAM-1). T cells secrete matrix metalloproteinase (MMPs) to help
them pass through the extracellular matrix. MMPs have a role in the later breakdown of the components that make up
myelin.** T lymphocytes are reactivated upon entering the central nervous system (CNS) when they come into contact
with autoantigenic peptides relevant to the CNS in the presence of class 2 MHC molecules expressed by local antigen-
presenting cells. as well as dendritic cells.*’ New CNS antigens are released as a result of myelin breakdown brought on
by activated T cells. Pro-inflammatory cytokine cascades and the recruitment of extra inflammatory cells and particular
B cells that generate myelin antibodies to the location of inflammation further more causes tissue damage.**
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[Fig 4:] Multiple sclerosis immunopathogenesis
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Types of Multiple Sclerosis:
There are four clinical forms of MS
1. Relapsing remitting MS (RRMS)
2. Secondary progressive MS (SPMS)
3. Primary progressive MS (PPMS) [4]
4. Progressive relapsing MD (PRMS)
According to neurologists patients can be divided into four main groups according to how their disease is

progressing.*>

Relapsing-remitting MS:

It affects around 85% of MS patients and is the most prevalent type. Flare-ups, also known as relapses or exacerbations,
are what define it. These relapses are then preceded by the symptom improvement or cessation (remission)’
characterized by isolated attacks that progress over a few days to weeks, followed by a few weeks to months of rest.”’
There is no decline in the patient's neurological function in between bouts.*

Secondary progressive MS:
Patients with relapsing-remitting illnesses may experience it characterized by early relapses and a slow decline in
neurological function that isn't connected to acute episodes. **

Primary progressive MS:

Approximately 10% of MS patients are impacted. It is characterized by symptoms that gradually get worse from the
beginning without any relapses or remissions, even though there are occasionally plateaus potential to happen.*
Marked by a progressive loss of function from the moment the illness first appeared. Never experienced a relapse.*’

Progressive-relapsing MS:

It is an uncommon kind that affects less than 5% of patients. From the beginning, it is progressive in nature, indicated
by the occurrence of flare-ups or along the journey, there are relapses but no times of remission.** marked by
progressive functional deterioration from the time the disease first appears and thereafter superimposed acute bouts.
Early on, it is impossible to distinguish between PRMS and PPMS until relapses happen.*’

Risk Factors of MS:

A chronic inflammatory illness of the central nervous system (CNS), multiple sclerosis (MS) is brought on by a
combination of genetic vulnerability and environmental factors.* The likelihood of having MS can be
influenced by a variety of demographic, genetic, disease- related, nutritional, and environmental risk factors.” Age,
gender, genetics, some viral infections, ethnicity, climate, vitamin D, other autoimmune illnesses, food, obesity, gut
microbiome, smoking, air pollution, migraine history, and parasite infections are some of these risk factors.*>*

Epidemiological Risk Factors for MS:

Age

Although MS can affect persons of any age, it is most frequently diagnosed in those between the ages of 15 and 50.%°
Sex

MS is more common in women than in men.***’ The relapsing-remitting form of multiple sclerosis is more likely to
strike women, particularly when they are younger. While men and women are more equally likely to have the primary
progressive form of MS, women are typically three times more likely to develop relapse forms of the disease.** Given
that estrogen influences immune system and central nervous system development, the risk of MS in women declines
with increasing age of menarche, indicating a role for sex hormones in MS development. A female's susceptibility to
MS may be increased by an early menarche, which may indicate an estrogen imbalance.*’

Et . z)
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White people, particularly those of Northern European heritage, are more likely to have multiple sclerosis. The least at
danger are those who are Asian, African, or Native American.”® The accuracy of prevalence data however, may be
impacted by variations in life expectancy, access to medical care, diagnostic criteria and magnetic resonance imaging
(MRI) availability across various groups.”'

Climate

It appears that living in a temperate climate raises the risk of MS. People who live outside of 40 degrees north or south
of the equator are more likely to have the condition, especially those in North America, Southern Australia, New
Zealand, Japan, and Europe.52

Genetic Risk Factors for MS:

People who are genetically predisposed must be the first to get multiple sclerosis. Genetic research has demonstrated
the significance of genetic variables in MS susceptibility. studies on epidemiology.> Risk assessment through family
studies to MS probands' relatives have shown a noticeable illness aggregation in families Compared to the
general population, first-degree relatives typically have a 10-25 times higher risk of acquiring MS. This risk is
associated with degree of kinship, with effects from the parent of origin and the magnitude of these hazards being
influenced by sex.**

Comorbidity Risk Factors for MS:

Autoimmune Diseases

MS may co-occur with autoimmune conditions such psoriasis, type 1 diabetes, thyroid illness, rheumatoid arthritis,
pernicious anemia, vitamin B12 deficiency anemia, inflammatory bowel disease, and systemic lupus erythematosus,
especially in women.’® It has been proposed that similar or shared immune pathways, environmental exposures, and
genetic variables may cause autoimmune illnesses to co-occur.>®

Migraines

An elevated chance of getting multiple sclerosis is associated with a favorable history of migraine headaches. It is yet
unknown what pathophysiology underlies this association. It's possible that migraines could increase the likelihood of
developing multiple sclerosis (MS), but it's also feasible that migraines could be brought on by MS.*’

Parasites

According to an intriguing discovery, parasites called helminths, which refer to a group of worms, have the ability to
suppress immune responses, which may lower the chance of developing multiple sclerosis.”™ As living conditions in
some countries become more hygienic and clean, there has been a trend toward an increase in the incidence of MS.

Environmental Risk Factors for MS:

Epstein-Barr virus

It has been discovered that almost all MS patients (>99%) have an EBV infection, compared to roughly 94% of age-
matched controls.*® Compared to people with low antiEBV antibody titres, those with high titres are more likely to
develop multiple sclerosis.”*

The development of MS was found to be positively correlated with genetic vulnerability to high anti-EBV nuclear
antigen-1 (EBNA-1) immunoglobulin G titers.**®' People who are EBV- seronegative have a very low probability of
developing MS. The incidence of MS rose 32-fold after EBV infection and seroconversion according to a study done on
young adults in the US military who were EBV-seronegative. The neurofilament light chain biomarker rose soon after

EBYV infection and seroconversion, indicating neuroaxonal damage, according to this study.®*®

Smoking
It has been discovered that smoking raises the risk of MS. Smokers are more likely to experience relapsing-remitting
multiple sclerosis following an initial episode of clinically isolated illness. Smoking and the gfsetp{ MS have a definite
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dose-response association.*® The risk of MS gradually decreases after stopping smoking, and ten years after quitting,
there is no rise in the risk of MS.**

Latitude:

The incidence and prevalence of MS rise with latitude in temperate climate regions’

based on genetic and ethnic characteristics, some of the regional distribution of MS can be explained.®® However, when
adjusting for ethnic background, latitude continues to be the most significant risk factor.®®

Dietary Risk Factors for MS:

Diet

While the exact relationship between food and MS risk is unclear, some research indicates that consuming more
polyunsaturated fatty acids, particularly alpha-linolenic acid (ALA), may lower the risk of MS.®’ Plant foods including
flaxseed, walnuts, pumpkin seeds, tofu, and vegetable oils are the main sources of ALA.

Vitamin D

The correlation between latitude and MS incidence may be explained by sunlight exposure and related vitamin D
levels.®® Previous exposure to sunshine has been discovered to have an inverse relationship with MS susceptibility.*’
Low vitamin D levels and little sun exposure may raise the risk of multiple sclerosis, according to research.”””" Given
that 1 billion people globally suffer from vitamin D deficiency or insufficiency as a result of insufficient vitamin D
consumption or decreased sun exposure vitamin D supplementation may be the most effective way to avoid multiple
sclerosis.

Obesity
Studies have demonstrated a high correlation between childhood or adolescent obesity and the chance of acquiring
multiple sclerosis, particularly in women.”>”?

Gut Microbiota
An elevated risk of multiple sclerosis has been associated with microbial imbalance in the gut. It is believed that by
influencing the immune system, changed microbiota may raise the risk of MS. Diet, obesity, antibiotic usage, and
smoking are among the factors that alter gut flora.”*"
Symptoms of Multiple Sclerosis:

e Fatigue:

e  Spasticity and muscle spasms

e Bladder problems

e  Sexual dysfunction

e  Deprssion

e  Cognitive dysfunction

e  Muscle weakness

e Numbness and tingling:

e  Lhermitte’s sign.

e  Bowel problems

e Dizziness and vertigo

e  Tremor

e  Vision problems

e  Gait and mobility change

e Emotional changes and depression

e Learning and memory problems

e Pain L )
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Fatigue:

At least two-thirds of MS patients experience fatigue, which is the most prevalent symptom. Moreover, fatigue is cited
by about 50% of MS patients as the most incapacitating aspect of their disease. 65% or more of Fatigue is an everyday
occurrence for those with MS. typically in the afternoons. The definition of fatigue is a subjective physical and/or
mental energy that is felt by the individual or caregiver to interfere with routine or appealing activities.”® Although the
exact cause of weariness is unknown, it is most likely complex. A high lesion load may be linked to fatigue in damage
to the brain and central nervous system that results in in response to elevated energy expenditure, dysregulation of the
immunological system, sleeplessness, sadness, and a consequence to drugs (such as gabapentin, interferon, or others),
other conditions (such as hypothyroidism), or lifestyle behaviors.”” Both pharmaceutical and nonpharmacological
interventions are methods for managing fatigue

Fatigue
Therapy

[nergv_ Rehabilitation;
Conservation

Technigues Exercise

Fatigue management in multiple sclerosis

Spasticity and muscle spasms:

Damage to descending motor pathways in multiple sclerosis causes spasticity, which is a velocity-dependent increase in
muscle reflexes. stiffness and tone About 75% of MS patients experience spasticity.”® Rizzo et al. examined 315
patients on oral antispasticity drugs. from the Patient Registry database of the MS Research Committee of North
America The registrants' ability to carry out their daily tasks was impacted by 16% reporting no spasticity, 31% minor,
19% mild, 17% moderate, and 17% severe spasticity.”' Patients who are having more severity were individuals who
were older, male, and with a longer duration of MS. Scores for quality of life declined in direct proportion to severity.”

Rehabiitation;
Exércises,
Stretching, Physical
Therapy

Spasticit management in multiple sclerosis
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Bladder problems

Urge incontinence is the term for when a person has trouble emptying their bladder or needs to urinate frequently or
unexpectedly. Bladder control loss is a precursor to multiple sclerosis .96% of individuals with MS who have had the
disease for more than ten years have bladder issues, and about 80% of patients experience intermittent urine issues.*

Sexual dysfunction

Approximately 75 percent of MS patients experience sexual dysfunction. Erectile dysfunction, delayed ejaculation, and
decreased libido are some of the symptoms that males may experience, while women may experience decreased
diminished libido or anorgasmia, lubrication, and Vaginal feeling changes are rather prevalent.®' First, Sexual
dysfunction may result from secondary and tertiary symptoms.*> malfunction in multiple sclerosis. Erectile dysfunction
or diminished libido are the primary reasons, while secondary symptoms include exhaustion, cognitive impairments,
sensory sensations, pain, weakness, and spasticity problems with the bowels or bladder.** Among the tertiary
symptoms are withdrawal and reactive depression. The treatment of sexual dysfunction includes counseling, couples
therapy, sexual therapy and medical care.™

Counseling

Surgical Sexual Couple
Procedures Therapy

Sexual
Dysfunction

Oral

Use of Devices Medications

Management of sexual dysfunction in multiple sclerosis

Deprssion

It is predicted that 50% of MS sufferers may experience clinical depression at some point in their lives. The lifetime
prevalence of serious depression in MS patients varies from between 37% to 54%, indicating that significant One in
two MS patients experience sadness while during their lifetime.** MS patients are particularly vulnerable to suicidal
thoughts and attempts. The prevalence of suicidal intent throughout life is 28.6%.% Psychotherapy, cognitive behavioral
therapy (CBT), and medication are all part of the treatment for depression.

Copyright to IJARSCT DOI: 10.48175/IJARSCT-22888 f| 2580 2020 648
www.ijarsct.co.in )




IJARSCT ISSN (Online) 2581-9429

© International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

I J ARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

Impact Factor: 7.53 Volume 4, Issue 3, December 2024

Cognitive dysfunction

Over the course of their illness, over 50% of MS patients experience cognitive problems.*** MS primarily affects the
following cognitive domains: visual spatial ability (20%), short-term memory (40%), concentration and attention
(30%), problem-solving (20%),and speed of information processing (35%). and 10% verbal fluency.®®

Behavioral
Modification

A Cognitive
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Remediation

Program

Cognitive

Management
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Cognitive management in multiple sclerosis
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Treatment:**”°
Date Dru
Name MOA Indication Administration Efficacy Side effects -
approved interaction|
o : Tofacitinib.
oy - Injection reactions,
. SC injection Reduction in ARR " Smallpox
Anti-CD20  RMS (first ) nasopharyngitis, headache, ,
Ofatumumab 2020 mAb ine) every four compared with i o vaccine.
ine bowel ction, a )
weeks teriflunomide: 54% 67 Typhoid
hepatitis '
vaccine.
RMS: reduction in . ,
Infusion reactions, Smallpox
ARR compared to - :
s nasopharyngitis, headache, vaccine.
) RMSand IV infusion IFN Bla:47% b )
, Anti-CD20 ] ) oral herpes, colitis, Typhoid
Ocrelizumab 2017 PPMS every six PPMS: reduction o g N
mAb ) ) hypogammaglobulinemia,  vaccine.
(firstline)  months in twelve-week ; )
neutropenia, and increased  Influenza
CDP compared to . ,
cancer risk vaccine.
placebo: 24%
Headaches, rash, ' o s
, o Reducionin ARR oo o, NAUSER, g e i,
Anti-CD52  RMS (first IV infusion, pyrexia, thrombocytopenia,
Alemtuzumab 2014 ) ) compared to o Siponimod.
mAb line) once daily hypo- or hyperthyroidism, _
placebo: 49-69% N Ponesimod
and encephalitis
Reduction in ARR
compared fo
| :
ot RRMS  Nikson  Pacevo:6%k , _ N
) g Reduction in Fatigue and allergic Infliximab
Natalizumab 2004 integrin (second  every four T : =
Sl g sustained disease  reaction Tofacitinib.
inhibitor line) weeks ) :
progression
compared fo
placebo: 42%
Valspodar.
RMS, . , pode
DNA SPMS IV infusion Reduction in cardiomyopathy, Typhoid
Mitoxantrone 2000 ; every month or  relapse compared  hepatotoxicity, vaccine.
intercalator (second or ) )
B threemonths  toplacebo:61%  promyelocytic leukemia Influenza
third line) ;
vaccine.

Table 1: Highly effective disease-modifying therapies for MS

ARR: annualized relapse rate, CDP: confirmed disability progression, IFN p-1a: interferon beta 1a, IV: intravenous, SC: subcutaneous, mAb: monoclonal
antibody, PPMS: primary progressive multiple sclerosis, RMS: relapsing forms of multiple sclerosis, SPMS: secondary progressive multiple sclerosis.
MOA: mechanism of action
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Date Drug
Name MOA Indication Administration Efficacy Side effects
approved interaction
Reduction in
Sphingosine 1- ARR
. CIS, RMS, Abiraterone.
. phosphate $ ~ compared  Headache, hypotension, 7
Ozanimod 2020 ) active Oral, once daily Duloxetine.
receptor with and herpes zoster
SPMS Fluconazole.
modulator placebo:
48%
Reduction in
Sphingosine 1-  CIS, RMS, CDP ;
‘ Headache, nasopharyngitis,  Alfuzosin.
Seomod 2019 Doovoe ke oncedaly ™ ey tatinecion,and iz
iponim e SPMS ral, once daily with urinary tract infection, a zapine.
; falls Labetalol.
modulator (first line) placebo:
21%
Reduction in Smallpox
RMS Oral, 4-5days  ARR Headache, vaccine.
overtwo-week compared  lymphocytopenia, Typhoid
Cladribine 2019 Not fully known  (second or g " i pe yp'
third line) treatment with nasopharyngitis, vaccine.
ird li
courses placebo: 55- neurotoxicity, and nausea Influenza
58% vaccine.
Nuclear factor Reduction in  Flushing, diarrhea, nausea,
erythroid- ARR upper abdominal pain,
Dimethyl ( f‘ﬁ ' RMS (first ) i P Diroximel
2013 derived 2)- like Oral, twice daily comparedto decreased lymphocyte
fumarate line) ) . » ; fumarate.
two pathway placebo: 48- counts, and elevated liver
inhibitor 53% aminotransferase.

Reduction in Bradycardia, atrioventricular

Sphingosine- 1- RMS ARR conduction block, macular  Aripiprazole.
Fingolimod 2010 phosphate (second  Oral, once daily comparedto edema, elevated liver Esmolol.
inhibitor line) placebo: 48- enzyme levels, and mild Sulpiride.
60% hypertension

TABLE 2: Moderately effective disease-modifying therapies for MS
ARR: annualized relapse rate, CDP: confirmed disability progression, CIS: clinically isolated syndrome, RMS:
relapsing forms of multiple sclerosis, SPMS: secondary progressive multiple sclerosis, MOA: mechanism of action.

II. CONCLUSION
Myelinated axons in the central nervous system are attacked by MS, an immune-mediated inflammatory illness that
damages them to varying degrees. The review discusses the pathophysiology of MS and looks at current treatment
approaches, highlighting developments in symptomatic and disease-modifying drugs. This thorough examination
improves comprehension of MS and emphasizes the continuous requirement for research to create more efficient
therapies. Genetics, smoking, illness, and low blood vitamin D levels have all been connected to the onset of multiple
sclerosis. . Disease-modifying drugs such fingolimod, siponimod, interferon beta, rituximab, natalizumab, and dimethyl

fumarate are frequently used to treat multiple sclerosis. Despite their effectiveness, these dres hawd\certain drawbacks.
ISSN

| 2581-9429 |3
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Despite research suggesting that More clinical and real-world assessments are needed to gather proof of these drugs'
long-term efficacy and safety, even if the disease's long-term course has significantly improved with therapeutic age

REFERENCES

[1]. Phillips JT. Consensus statements from a panel of U.S. managed care pharmacists and physicians for
management  of  multiple  sclerosis  agents. J Manag Care  Pharm. 2012;18(3).
doi:10.18553/jmep.2012.18.3.277

[2]. Res AFJNP, 2023 undefined. Multiple sclerosis: 1. Symptomatology and etiology. Res Fymat]J Neurol
Psychol Res, 2023eresearchnovelty.com. 2023;4(1):2023.
https://researchnovelty.com/management research/article pdf/1684580323Updated Article CS050523.pdf

[3]. Sturm D, Gurevitz SL, Turner A. Multiple sclerosis: A review of the disease and treatment options. Consult
Pharm. 2014;29(7):469-479. doi:10.4140/TCP.n.2014.469

[4]. Padilla TB. Medicine Cabinet. BusinessWorld. 2018;173(December):398-402.
https://www.bworldonline.com/davao-city-focuses-on-access-to-comprehensive-quality- health-services-for-
all/

[S]. Weinshenker BG. Epidemiology of multiple sclerosis. Neurol Clin. 1996;14(2):291-308.
doi:10.1016/S0733-8619(05)70257-7

[6]. Murray TJ. The history of multiple sclerosis: the changing frame of the disease over the centuries. J Neurol
Sci. 2009;277(SUPPL. 1):S3-S8. doi:10.1016/S0022-510X(09)70003- 6

[7]. Marshall V. Multiple Sclerosis is a chronic central nervous system infection by a spirochetal agent. Med
Hypotheses. 1988;25(2):89-92. doi:10.1016/0306-9877(88)90023- 0

[8]. Talley CL. Multiple Sclerosis ,. 2019;48(3):383-395.

[9]. Storthe G. Hypothesis IS MULTIPLE SCLEROSIS CAUSED BY AN ORAL SPIROCHAETE? DEREK
GAY. Published online 1954:75-77.

[10]. Parhad MB, Devhate VR, Gabhane KB. Quantification assay of methoxsalen from bulk dosage form and it’s
alkaline stress condition by UV- Spectometry method. World J Pharm Res. 2016;5(5):1207-1215.

[11]. Ebers GC, Sadovnick AD RN et. al. A genetic basis for familial aggregation in MS. Published online
1995:Nature, Vol. 377, pp. 150-151.

[12]. Jacques FH. Defining the clinical course of multiple sclerosis: The 2013 revisions.

[13]. Neurology. 2015;84(9):963. doi:10.1212/01.wnl.0000462309.76486.c5

[14]. UmmahMS. Title. Sustain. 2019;11(1):1-14.
http://scioteca.caf.com/bitstream/handle/123456789/1091/RED2017-
Eng8ene.pdf?sequence=12&isAllowed=y%0Ahttp://dx.doi.org/10.1016/j.regsciurbeco.2008.0
6.005%0Ahttps://www.researchgate.net/publication/305320484 SISTEM_PEMBETUNG
AN _TERPUSAT STRATEGI MELESTARI

[15]. Peedicayil J. Epigenetic Drugs for Multiple Sclerosis. Curr Neuropharmacol. 2016;14(1):3-9.
doi:10.2174/1570159x13666150211001600

[16]. Ontaneda D, Hyland M, Cohen JA. Multiple sclerosis: New insights in pathogenesis and novel therapeutics.
Annu Rev Med. 2012;63:389-404. doi:10.1146/annurev-med-042910- 135833

[17]. Frohman EM, Racke MK, Raine CS. Multiple Sclerosis — The Plaque and Its Pathogenesis. N Engl ] Med.
2006;354(9):942-955. doi:10.1056/nejmra052130

[18]. Calabrese M, Filippi M, Gallo P. Cortical lesions in multiple sclerosis. Nat Rev Neurol. 2010;6(8):438-444.
doi:10.1038/nrneurol.2010.93

[19]. Pirko I, Lucchinetti CF, Sriram S, Bakshi R. Gray matter involvement in multiple sclerosis. Neurology.
2007;68(9):634-642. doi:10.1212/01.wnl.0000250267.85698.7a

[20]. Trapp BD, Peterson J, Ransohoff RM, Rudick R, Mork S, B6 L. Axonal Transection in the Lesions of
Multiple Sclerosis. N Engl J Med. 1998;338(5):278-285. doi:10.1056/nejm199801293380502

[21]. Lassmann H. Multiple sclerosis pathology. Cold Spring Harb Perspggiig
doi:10.1101/cshperspect.a028936 '§ ISSN

Copyright to IJARSCT DOI: 10.48175/IJARSCT-22888 i 2o 9
www.ijarsct.co.in R

652



(/ IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.53 Volume 4, Issue 3, December 2024

[22]. Huang WJ, Chen WW, Zhang X. Multiple sclerosis: Pathology, diagnosis and treatments (review). Exp Ther
Med. 2017;13(6):3163-3166. doi:10.3892/etm.2017.4410

[23]. Zéphir H. Progress in understanding the pathophysiology of multiple sclerosis. Rev Neurol (Paris).
2018;174(6):358-363. doi:10.1016/j.neurol.2018.03.006

[24]. Ghadge RN, Parhad MB, Sanap GS. Review: Niosomal Drug Delivery Systems. 2023;12(5):680-691.
doi:10.20959/wjpr20235-27583

[25]. Gold R, Wolinsky JS. Pathophysiology of multiple sclerosis and the place of teriflunomide. Acta Neurol
Scand. 2011;124(2):75-84. doi:10.1111/j.1600- 0404.2010.01444.x

[26]. Krementsov DN, Thornton TM, Teuscher C, Rincon M. The Emerging Role of p38 Mitogen-Activated
Protein Kinase in Multiple Sclerosis and Its Models. Mol Cell Biol. 2013;33(19):3728-3734.
doi:10.1128/mcb.00688-13

[27]. Gold R, Linington C, Lassmann H. Understanding pathogenesis and therapy of multiple sclerosis via animal
models: 70 Years of merits and culprits in experimental autoimmune encephalomyelitis research. Brain.
2006;129(8):1953-1971. doi:10.1093/brain/awl075

[28]. Ben[INun A, Wekerle H, Cohen IR. The rapid isolation of clonable antigen[Ispecific T lymphocyte lines
capable of mediating autoimmune encephalomyelitis. Eur J Immunol. 1981;11(3):195-199.
doi:10.1002/¢ji.1830110307

[29]. Koriem KMM. Multiple sclerosis: New insights and trends. Asian Pac J Trop Biomed. 2016;6(5):429-440.
doi:10.1016/j.ap;jtb.2016.03.009

[30]. Hemmer B, Selter. Update on immunopathogenesis and immunotherapy in multiple sclerosis.
ImmunoTargets Ther. Published online 2013:21. doi:10.2147/itt.s31813

[31]. Tzartos JS, Friese MA, Craner MJ, et al. Interleukin-17 production in central nervous system-infiltrating T
cells and glial cells is associated with active disease in multiple sclerosis. Am J Pathol. 2008;172(1):146-
155. doi:10.2353/ajpath.2008.070690

[32]. Korn T, Mitsdoerffer M, Kuchroo VK. Immunological basis for the development of tissue inflammation and
organ-specific autoimmunity in animal models of multiple sclerosis. Results Probl Cell Differ. 2010;51:43-
74. doi:10.1007/400_2008_17

[33]. Sciences H. Transdermal Drug Delivery System : a. 2017;9(December 2013):35-43.
doi:10.20959/wjpr20237-27955

[34]. Hemmer B, Archelos JJ, Hartung HP. New concepts in the immunopathogenesis of multiple sclerosis. Nat
Rev Neurosci. 2002;3(4):291-301. doi:10.1038/nrn784

[35]. Dhruvi Kasvala*, Priyanshi Monpara PPP and DUU. World Journal of Pharmaceutical Sciences. World J
Pharm Life Sci. 2020;6(4):72-80. doi:10.20959/wjpr20241-30902

[36]. Weiner HL. A shift from adaptive to innate immunity: A potential mechanism of disease progression in
multiple sclerosis. J Neurol. 2008;255(SUPPL. 1):3-11. doi:10.1007/s00415-008-1002-8

[37]. Thomas FP. Multiple Sclerosis. Pathy’s Princ Pract Geriatr Med Fifth Ed. 2012;1(3):823- 833.
doi:10.1002/9781119952930.ch70

[38]. Udaya Kumari Tula, S. Dharmaraj santhosam, Selvakumar S, Jeevanandham Somasundaram, N Sriram. A
Review on Liposomes as a Drug Delivery System. Ijpar J. 2023;12(3):346-357.
doi:10.61096/ijpar.v12.iss3.2023.346-357

[39]. Dinter H, Stock G, Perez HD. Multiple sclerosis: pathogenesis and models. J Mol Med (Berl).
1997;75(3):164. doi:10.1007/s001090050100

[40]. Ismaeel Gholam A., Aied Alosaimi F., Dham Aldhafeeri M., Saad Alahmari A., Hussein A Bohassan R.,
Abdullah Homadi 1. Gastroenteritis Diagnosis and Management in Children: Asimple Literature Review.
Arch Pharm Pract. 2019;10(3):43-46.

[41]. Young CA. Factors predisposing to the development of multiple sclerosis. QJIM An Int J Med.
2011;104(5):383-386. doi:10.1093/gqjmed/hcr012

[42]. Orton SM, Herrera BM, Yee IM, et al. Sex ratio of multiple sclerosis in Canada; 2
Neurol. 2006;5(11):932-936. doi:10.1016/S1474- 4422(06)70581-6 ‘ 4 )

Copyright to IJARSCT DOI: 10.48175/IJARSCT-22888 i 2o e 653
www.ijarsct.co.in Z




(/ IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.53 Volume 4, Issue 3, December 2024

[43]. Assay Q, Methoxsalen OF, Bulk F, Form D, Method S. DOSAGE FORM AND IT * S ALKALINE
STRESS CONDITION BY UV-. 2016;5(5):1207-1215. doi:10.20959/wjpr20165-6160

[44]. Alonso A, Hernan MA. Temporal trends in the incidence of multiple sclerosis: A systematic review.
Neurology. 2008;71(2):129-135. doi:10.1212/01.wnl.0000316802.35974.34

[45]. Azimi A, Hanaei S, Sahraian MA, Mohammadifar M, Ramagopalan S V., Ghajarzadeh M. Age at menarche
and risk of multiple sclerosis (MS): a systematic review and meta- analysis. BMC Neurol. 2019;19(1):1-5.
doi:10.1186/s12883-019-1473-5

[46]. Hedstrom AK. Risk factors for multiple sclerosis in the context of Epstein-Barr virus infection. Front
Immunol. 2023;14(July):1-13. doi:10.3389/fimmu.2023.1212676

[47]. O’Gorman C, Lucas R, Taylor B. Environmental risk factors for multiple sclerosis: A review with a focus on
molecular mechanisms. Int J Mol Sci. 2012;13(9):11718-11752. doi:10.3390/ijms130911718

[48]. Sintzel MB, Rametta M, Reder AT. Vitamin D and Multiple Sclerosis: A Comprehensive Review. Neurol
Ther. 2018;7(1):59-85. doi:10.1007/s40120-017-0086-4

[49]. Gaidhani, K. A., Harwalkar, M., Bhambere, D., & Nirgude PS. World Journal of Pharmaceutical research
FORMULATION. SJIF J. 2021;2(5):1685-1703. doi:10.20959/wjpr202317-29690

[S0]. Christensen T, Muchardt C. The epigenetics of multiple sclerosis. Chromatin Signal Neurol Disord.
2019;3(February):97-118. doi:10.1016/B978-0-12-813796-3.00005-5

[51]. Robertson NP, Fraser M, Deans J, Clayton D, Walker N, Compston DAS. Age-adjusted recurrence risks for
relatives of patients with multiple sclerosis. Brain. 1996;119(2):449-455. doi:10.1093/brain/119.2.449

[52]. Ebers GC, Sadovnick AD, Dyment DA, Yee IML, Willer CJ, Risch N. Parent-of-origin effect in multiple
sclerosis: Observations in half-siblings. Lancet. 2004;363(9423):1773- 1774. doi:10.1016/S0140-
6736(04)16304-6

[53]. Ershadinia N, Mortazavinia N, Babaniamansour S, Najafi-Nesheli M, Babaniamansour P,
Aliniagerdroudbari E. The prevalence of autoimmune diseases in patients with multiple sclerosis: A cross-
sectional study in Qom, Iran, in 2018. Curr J Neurol. 2020;19(3):98-102. doi:10.18502/cjn.v19i3.5421

[S4]. Deleva NS. Multiple Sclerosis Associated With Anaemic Syndrome: a Retrospective Analysis and
Literature Review. J IMAB - Annu Proceeding (Scientific Pap. 2012;18(1):203-205.
doi:10.5272/jimab.2012181.203

[55]. Taan M, Al Ahmad F, Ercksousi MK, Hamza G. Risk Factors Associated with Multiple Sclerosis: A Case-
Control Study in Damascus, Syria. Mult Scler Int. 2021;2021:1-5.doi:10.1155/2021/8147451

[56]. Ascherio A, Munger KL. Environmental risk factors for multiple sclerosis. Part I: The role of infection. Ann
Neurol. 2007;61(4):288-299. doi:10.1002/ana.21117

[57]. Sundstrom P, Juto P, Wadell G, et al. An altered immune response to Epstein-Barr virus in multiple
sclerosis: A prospective study. Neurology. 2004;62(12):2277-2282.
doi:10.1212/01.WNL.0000130496.51156.D7

[58]. Levin LI, Munger KL, Rubertone M V., et al. Temporal relationship between elevation of Epstein-Barr virus
antibody titers and initial onset of neurological symptoms in multiple sclerosis. Jama. 2005;293(20):2496-
2500. doi:10.1001/jama.293.20.2496

[59]. Alfredsson L, Olsson T. Lifestyle and environmental factors in multiple sclerosis. Cold Spring Harb
Perspect Med. 2019;9(4). doi:10.1101/cshperspect.a028944

[60]. Zhou Y, Zhu G, Charlesworth JC, et al. Genetic loci for Epstein-Barr virus nuclear antigen-1 are associated
with risk of multiple sclerosis. Mult Scler. 2016;22(13):1655- 1664. doi:10.1177/1352458515626598

[61]. Bjornevik K, Cortese M, Healy BC, et al. Longitudinal analysis reveals high prevalence of Epstein-Barr
virus  associated  with  multiple  sclerosis.  Science  (80- ).  2022;375(6578):296-301.
doi:10.1126/science.abj8222

[62]. Hedstrom AK, Hillert J, Olsson T, Alfredsson L. Smoking and multiple sclerosis susceptibility. Eur J
Epidemiol. 2013;28(11):867-874. doi:10.1007/s10654-013-9853-4

[63]. Kurtzke JF. Geographic distribution of multiple sclerosis: An update with specigieragsgence to Europe and
the Mediterranean region. Acta Neurol Scand. 1980;62(2):65-80. doi:10.1111/ ' 60@3 )

Copyright to IJARSCT DOI: 10.48175/IJARSCT-22888 el
www.ijarsct.co.in Z




(/ IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.53 Volume 4, Issue 3, December 2024

[64]. Weinstock-Guttman B, Jacobs LD, Brownscheidle CM, et al. Multiple sclerosis characteristics in African
American patients in the New York State Multiple Sclerosis Consortium. Mult Scler. 2003;9(3):293-298.
doi:10.1191/1352458503ms9090a

[65]. Wallin MT, Page WF, Kurtzke JF. Multiple Sclerosis in US Veterans of the Vietnam Era and Later Military
Service: Race, Sex, and Geography. Ann Neurol. 2004;55(1):65-71. doi:10.1002/ana.10788

[66]. Acheson ED, Bachrach CA, Wright FM, et al. O F T H E DISTRIBUTION OF MULTIPLE SCLEROSIS
TO LATITUDE , SOLAR RADIATION , AND OTHER

[67]. VARIABLES There is abundant evidence that in general multiple sclerosis is more prevalent 3 , 4, 5).
Although the evidence is at present meager , a similar relationsh. (9).

[68]. Van Der Mei IAF, Dwyer t., Blizzard 1., et al. Past exposure to sun, skin phenotype, and risk of multiple
sclerosis: Case-control study. Bmj. 2003;327(7410):316. doi:10.1136/bmj.327.7410.316

[69]. de Boer IH. Vitamin D deficiency. Chronic Kidney Dis Dial Transplant A Companion to Brenner Rector’s
Kidney - Expert Consult Online Print. Published online 2010:115-127. doi:10.1016/B978-1-4377-0987-

2.00009-1
[70]. Langer-Gould A, Brara SM, Beaber BE, Koebnick C. Childhood obesity and risk of pediatric multiple
sclerosis and clinically isolated syndrome. Neurology. 2013;80(6):548-552.

doi:10.1212/WNL.0b013e31828154f3

[71]. Brandi L. Cantarel, Emmanuelle Waubant, Christel Chehoud, Justin Kuczynski, Todd Z. DeSantis, Janet
Warrington, Arun Venkatesan, Claire M. Fraser EMM. Gut microbiota in MS: possible influence of
immunomodulators. J Investig Med. 2015;63(5):729-734. doi:10.1097/JIM.0000000000000192.Gut

[72]. Christophi GP, Rengarajan A, Ciorba MA. Rectal budesonide and mesalamine formulations in active
ulcerative proctosigmoiditis: Efficacy, tolerance, and treatment approach. Clin Exp Gastroenterol.
2016;9(12):125-130. doi:10.2147/CEG.S80237

[73]. Kalita S, Kumar G, Karthik L, Rao KVB. A review on medicinal properties of lantana camara linn. Res J
Pharm Technol. 2012;5(6):711-715.

[74]. Charvet L, Serafin D, Krupp LB. Fatigue in multiple sclerosis. Fatigue Biomed Heal Behav. 2014;2(1):3-13.
doi:10.1080/21641846.2013.843812

[75]. Kos D, Kerckhofs E, Nagels G, D’hooghe MB, Ilsbroukx S. Review article: Origin of fatigue in multiple
sclerosis:  Review of the literature. = Neurorehabil = Neural Repair.  2008;22(1):91-100.
doi:10.1177/1545968306298934

[76]. Boissy AR, Cohen JA. Multiple sclerosis symptom management. Expert Rev Neurother. 2007;7(9):1213-
1222. doi:10.1586/14737175.7.9.1213

[77]. Rizzo MA, Hadjimichael OC, Preiningerova J, Vollmer TL. Prevalence and treatment of spasticity reported
by multiple sclerosis patients. Mult Scler. 2004;10(5):589-595. doi:10.1191/1352458504ms10850a

[78]. Nicholas R, Young C, Friede T. Bladder symptoms in multiple sclerosis: A review of pathophysiology and
management. Expert Opin Drug Saf. 2010;9(6):905-915. doi:10.1517/14740338.2010.501793

[79]. Maier S, Balasa R, Buruian M, Maier A, Bajko Z. Depression in multiple sclerosis — Review. Rom J Neurol
Rev Rom Neurol. 2015;14(1):22-29. doi:10.37897/1jn.2015.1.4

[80]. Chaudhari RD, Girase PR, Suryawanshi HP, Pawar SP. A Review on Tridax procumbens Linn . Asian J
Pharm Technol. 2018;8(3):158. doi:10.5958/2231-5713.2018.00025.9

[81]. Schiffer RB, Caine ED, Bamford KA, Levy S. Depressive episodes in patients with multiple sclerosis. Am J
Psychiatry. 1983;140(11):1498-1500. doi:10.1176/ajp.140.11.1498

[82]. Feinstein A. An examination of suicidal intent in patients with multiple sclerosis.

[83]. Neurology. 2002;59(5):674-678. doi:10.1212/WNL.59.5.674

[84]. Hatwar P, Pathan IB, Chishti NAH, Ambekar W. Pellets containing quercetin amino acid co-amorphous
mixture for the treatment of pain: Formulation, optimization, in-vitro and in-vivo study. J Drug Deliv Sci
Technol. 2021;62. doi:10.1016/j.jddst.2021.102350

[85]. Jagetia GC. A review on the role of jamun, syzygium cumini skeels in the P ian

qt of diabetes. Int J

Copyright to IJARSCT DOI: 10.48175/IJARSCT-22888
www.ijarsct.co.in

655



(O3
IJARSCT

Impact Factor: 7.53

[86].

[87].

IJARSCT ISSN (Online) 2581-9429

International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

Volume 4, Issue 3, December 2024

Thakur R, Sharma A, Verma P, Devi A. A Review on Pharmaceutical Emulsion. Asian J Pharm Res Dev.
2023;11(3):168-172. doi:10.22270/ajprd.v11i3.1181

Benedict RHB, Bobholz JH. Multiple sclerosis. Semin Neurol. 2007;27(1):78-85. doi:10.1055/s-2006-
956758

[88]. Hauser SL, Bar-Or A, Cohen JA, et al. Ofatumumab versus Teriflunomide in Multiple Sclerosis. N Engl J
Med. 2020;383(6):546-557. doi:10.1056/nejmoal 917246

[89]. Girtner J, Hauser SL, Bar-Or A, et al. Efficacy and safety of ofatumumab in recently diagnosed, treatment-
naive patients with multiple sclerosis: Results from ASCLEPIOS I and II. Mult Scler J. 2022;28(10):1562-
1575. doi:10.1177/13524585221078825

[90]. Kang C, Blair HA. Ofatumumab: A Review in Relapsing Forms of Multiple Sclerosis.

[91]. Drugs. 2022;82(1):55-62. doi:10.1007/s40265-021-01650-7

[92]. Author C, Bansod BB, Goukonde R, Sanap G. A Review On Acacia Arabica And It’s Medicinal Uses. Int J
Pharm Sci. 2024;01(12):1-1. doi:10.5281/zenodo.10443939

[93]. Dighriri IM, Aldalbahi AA, Albeladi F, et al. An Overview of the History, Pathophysiology, and
Pharmacological Interventions of Multiple Sclerosis. Cureus. 2023;15(1):1-12. doi:10.7759/cureus.33242

[94]. Gaikwad A, Parhad M and, Sana G. Review: Herbal Antidiabetic Drug. World J Pharm Res. 2023;Volume
12(Issue 5, 1920-1931.):1920-1931. doi:10.20959/wjpr20235-27701.

Copyright to IJARSCT DOI: 10.48175/IJARSCT-22888 i 2o e 656

www.ijarsct.co.in




