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GMERS Medical College, Gandhinagar is an academic
institution of repute under The Gujarat Medical Education
and Research Society of Department of Health and Family
Welfare, Government of Gujarat and located in the city of
Gandhinagar, Capital of Gujarat State in Western India. It
is one of the fastest growing Medical College of Gujarat. Dr. Shobhana Gupta
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From Editorial Desk:

Lecanemab — A New Drug for Alzheimer's Treatment

Alzheimer’s disease (AD) is a type of neurodegenerative
disease. There is a progressive loss of neurons' structural
and functional integrity in neurodegenerative diseases.
Parkinson’s disease, Amylotrophic lateral sclerosis,
Multiple

neurodegenerative disease. Since there is no known way

sclerosis are some other examples of
to stop the progressive degeneration of neurons, these
diseases are regarded as incurable. Oxidative stress and
inflammation are the two major mechanisms which

usually lead to neurodegeneration.[1-3]

One of the most prevalent causes of dementia is
Alzheimer's disease (AD). The cause of 60-70% of
dementia cases is AD. Amnesia, a common early sign of
AD, is a diminished capacity to recall recent events. As
the illness worsens, individuals may experience
difficulties speaking (aphasia), confusion (delirium), a
lack of motivation (apathy), etc. In the US alone,
approximately 5.3 million Americans have AD, of which
5.1 million are aged 65 years or older and 200,000 have

younger-onset AD.[4]

The major histopathological characteristics of AD are
extracellular aggregates of AP plaques and intracellular
(NFTs).
Hyperphosphorylated microtubule-associated t makes

aggregations of neurofibrillary tangles
up NFTs. The brain's basal, temporal, and orbitofrontal
neocortex regions are where A{3 plaques first form. Later
on, they spread to the hippocampus, amygdala,
diencephalon, and basal ganglia. Clinical signs and
correlate with brain area
throughout  the

mesencephalon, lower brain stem, and cerebellar cortex

symptoms frequently

involvement. Ap is found

in critical cases.[5]

A major protein present on the plasma membrane is the
amyloid precursor protein (APP). The enzyme o-
secretase breaks down APP to produce soluble Af,
which participates in typical synaptic signalling. The a-
secretase enzyme also produces APPsa (secreted APP
a)- a fragment that is extracellularly released and
involved in both neuroprotection and cell-substrate
adhesion. (Figure-1) Learning, memory, emotional

behaviour, and neuronal survival, normal synaptic

signaling, sufficient synaptic plasticity are all associated
with the presence of APPsa.[6] Amyloid pathogenesis
starts with altered cleavage of amyloid precursor protein
(APP). It was primarily broken down by [-secretases
(BACEL) and y-secretases to create altered A fibrils. A
then undergoes oligomerization, diffuses into synaptic
clefts, and disrupts synaptic signalling. Consequently, it
polymerizes into insoluble amyloid fibrils that aggregate
into plaques. This polymerization leads to activation of
kinases, which leads to hyperphosphorylation of the
microtubule-associated t protein, and its polymerization
into insoluble NFTs. Following the formation of plaques

and tangles, the microglia around the plaques are

recruited. This contributes to neurotoxicity by
promoting microglial activation and a local
inflammatory response (Figure 1).[7]
Nonamyloidogenic pathway (non-diseased) Amyloidogenic pathway (diseased)
ysecretase a-secretase f-secretase y-secretase
AB aggregates

Figure 1: Amyloid pathway in normal and diseased

[Image reproduced from (Tiwari S, et al 2019)]

Lecanemab is approved by the United States (US) Food
and Drug Administration (FDA) for the treatment of
disease (AD), (mild
impairment (MCI) or mild dementia due to AD).

early Alzheimer’s cognitive

Lecanemab is a humanized immunoglobulin gamma 1
(IgG1) monoclonal antibody directed against aggregated
soluble and insoluble forms of amyloid beta. The
accumulation of amyloid beta plaques in the brain is a
defining pathophysiological feature of Alzheimer’s
disease. So, treatment candidates should have amyloid
pathology as demonstrated by amyloid positron
emission tomography (PET) or cerebrospinal fluid (CSF)
tests indicative of AD.



Lecanemab was approved using the accelerated
pathway available to the FDA for drugs that were
developed to treat a serious or life-threatening illnesses
and have an effect on a biomarker considered reasonably
likely to predict a clinical response, taking into account
the prevalence of the condition and the availability or
lack of alternative treatments. In the accelerated
approval framework, a confirmatory trial is required to
demonstrate clinical benefit and the agent can be
withdrawn from the market if the confirmatory trial is

negative.

Important Fact Sheet

* Confirm the presence of amyloid beta pathology
prior to initiating treatment.

® The recommended dosage is 10 mg/kg that must be
diluted then administered as an intravenous infusion
over approximately one hour, once every two weeks.

¢ Obtain a recent (within one year) brain MRI prior to
initiating treatment to evaluate for pre-existing
Amyloid Related Imaging Abnormalities (ARIA).

e Dilution in 250 mL of 0.9% Sodium Chloride
Injection, USP, is required prior to administration.

* Administer as an intravenous infusion over

approximately one hour via a terminal low-protein

binding 0.2 micron in-line filter.

Adverse Drug Reactions
e Amyloid Related Imaging Abnormalities (ARIA): It is
characterized as ARIA with edema (ARIA-E) and
ARIA with hemosiderin deposition. Most common
adverse reactions (at approximately 10% and higher
incidence compared to placebo): infusion-related
reactions, headache, and ARIA-edema. Obtain an
MRI prior to the 5%, 7% and 14t infusions. If
radiographically observed ARIA occurs, treatment
recommendations are based on type, severity, and
presence of symptoms.
* Hypersensitivity reactions: Angioedema,
bronchospasm, and anaphylaxis, have occurred in
patients who were treated with Lecanemab.
Promptly discontinue the infusion upon the first
observation of any signs or symptoms consistent
and initiate

with a hypersensitivity reaction,

appropriate therapy.

* Infusion-related reactions: Fever and flu-like symptoms
(chills, generalized aches, feeling shaky, and joint
pain), nausea, vomiting, hypotension, hypertension,
and oxygen desaturation.

¢ Others: Headache, cough, diarrhoea, rash
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Professor & Head,
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Bedaquiline Resistance — A Big Concern for Future

Drug-resistant tuberculosis (DR-TB) is a public health
threat and is difficult to cure, requiring a lengthy
treatment with potent, potentially toxic drugs. The novel
antimicrobial agent bedaquiline has shown promising
results for patients with DR-TB, improving the rate of
culture conversion and reducing TB-related mortality.
However, increasing numbers of cases with acquired
bedaquiline resistance (ABR) have been reported in

recent years.

Since 2018 WHO has recommended using bedaquiline
as a core drug in patients with MDR/RR-TB. Naturally,
the widespread use of a new antibacterial drug comes
with the risk of emerging resistance. As of today, several
genetic mutations or resistance-associated variants
(RAVs) have been linked with bedaquiline resistance,
with Rv0678 and atpE being the most important ones.
Rv0678 codes for the MmpR transcriptional repressor of
the MmpS5-MmpL5 efflux system and its mutations are

usually associated with low-level bedaquiline resistance,
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also conferring cross-resistance to clofazimine and
azoles. The gene atpE encodes the ATP synthase subunit

C. Mutations confer high-level bedaquiline resistance.

Bedaquiline resistance can be confirmed through whole
genome sequencing which is a newer technology in
tuberculosis diagnostics and is scarcely available. There
is a need to scale up this technology across the country
so as to get exact estimate of bedaquiline resistance and
many genotypic studies can be done using the
technique. This leaves us with a conclusion that
although there is a significant development in TB
diagnostics and treatment, new challenges are rapidly
coming up in a high burden country like ours and a lot

needs to be done for TB elimination as these challenges

pile up.

Dr. Gunjan Upadhyay
Professor & Head,
Department of TB and Chest Diseases
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Concordia ‘23 — a 4-days medical integrated hand-on training workshops was organized by MBBS students of
GMERS Medical College, Gandhinagar for MBBS students of various colleges of India on July 24-27, 2023 with the
aim of learning about the clinical and research aspects in medical field.






