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Creating quality,
Caring community.

ZAGROS Darou Pharmaceutical Co.

Zagros Building, No.19, 24th Eastern Aly,

@ South Allameh St, Saadat Abad, Tehran,Iran.
zagrosdarou +98 (21) 43 0000 70
info@zagrosdarou.com

www.zagrosdarou.com
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Integrated Structure in the Health

Tourism Industry

> Despite criticisms and neglects
to the country)s healthcare sector,
it must be fairly stated that our
healthcare system is of higher
efficiency and quality compared to
many countries in the region and
worldwide.

This quality has drawn attention
to the issue of «health tourismy in
our country. There is significant
potential in this area that,
unfortunately, has not yet been
fully realized. However, even in the
current situation, we are witnessing
an increase in health tourism in
some sectors.

Our health tourism benefits from
relatively good strengths and
potential, such as low prices for
certain specialized services like
surgery, cosmetic procedures,
dentistry, the skill and expertise
of Iranian doctors, and the high
quality of equipment. These
factors have led to the satisfaction
of health tourists.

>lIran, with its brilliant history in
traditional and modern medicine,
cost-effective  services, diverse
tourist attractions, and suitable
infrastructure, is becoming an ideal
destination for medical tourism.
Below, we examine some of the
advantages of choosing Iran for
medical tourism:

High Quality Medical Services

Iran has a long history of medical
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education and an impressive
record in medical research. Many
Iranian physicians have studied at
prestigious universities worldwide
and possess high levels of skill
and experience in various medical
specialties.  Moreover, Iranian
hospitals and medical centers are
equipped with the most modern
medical equipment and cutting-
edge technologies, competing
qualitatively with the best medical
centers globally.

Cost-Effective Prices

The costs of medical and healthcare
services in Iran are significantly lower
than in other developed countries
and even regional countries. This is
due to government subsidies and
the absence of private insurance
companies in Iran. For example, the
cost of heart surgery in Iran is about
one-tenth of the similar cost in the
United States.

Variety of Services

Iran offers a wide range of medical
and healthcare services to health
tourists, including cosmetic
surgeries, organ transplants, infertility
treatments, dentistry, ophthalmology,
and orthopedics. Additionally, Iranian
traditional medicine, with its several-
thousand-year history, is effective
in treating many diseases, including
neurological, gastrointestinal, and
respiratory disorders.

Tourist Attractions

Iran is a country with diverse tourist
attractions. These include historical
buildings, religious sites, museums,
bazaars, natural landscapes, and
more. Health tourists can take
advantage of their trip to Iran to visit
these attractions as well.

Suitable Infrastructure

Iran has suitable infrastructure for
medical tourism. This includes
modern hotels, diverse restaurants,
efficient transportation systems, and
more. Moreover, many hospitals and
medical centers in Iran are equipped
with interpreters and guides who
speak various languages and can
assist health tourists in different
areas.

Safety

Iran is a safe country for travel. The
crime rate in Iran is very low, and
tourists can travel in this country
with peace of mind.

Rich Culture

Iran has a rich culture and hospitable
people. Health tourists can familiarize
themselves with the culture and
customs of this country during
their trip to Iran and gain a unique
experience.

In conclusion, given the advantages
mentioned, Iran can be an ideal
destination for medical tourism.
We aim to discuss strategies for
facilitating the presence of foreign
patients in Iran in future issues of our
publication «Ganjine».
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in the density of the breast tissue.

The tips of the fingers are used to palpate the texture of the breast tissue
within the four quadrants and nipple-areola complex in the superficial, and
deep planes. Benign masses generally cause no skin changes and are often
smooth, mobile, and welldemarcated. However, fibroadenoma and tense cysts
are fim.

To palpate the axillary nodes, the four borders of the axilla, and the deep axillary
nodes are palpated. Finally, the supraclavicular nodes are palpated bilaterally.
Investigations

Patients with invasive cancer and evidence of lymph node involvement should
undergo further imaging (such as a CT scan of the thorax, abdomen, and pelvis)
to look for evidence of distant metastases.

Radiological imaging is the most diagnostic investigation. An ultrasound scan
allows for a focused examination of a clinically palpated abnormality, and a
mammogram further characterizes the area of concemn and screens the rest
of the breast tissue. Some patients will need to contrast magnetic resonance
imaging to facilitate decision-making, such as whether to consider breast
conservative surgery, to determine tumor size where there is a discrepancy in size
between imaging modalities, or to monitor the patient’s response to neoadjuvant
chemotherapy. A staging CT scan of the chest, abdomen, and pelvis, and a bone
scan might be performed if the clinician is suspicious of metastasis.

> Histopathological assessments of the biopsy and cytology specimens are
performed. Disease staging uses the American Joint Committee on Cancer
grouping. It involves anatomical staging, as defined by tumor size (T), regional
lymph node involvement (N), and evidence of metastasis (M), and prognostic
staging, which incorporates anatomical staging, tumor grade, and the
expression of estrogen receptors, progesterone receptors, and human
epidermal growth factor 2 receptors.

Treatment

Diagnosis comprises clinical staging followed by a patient-centered discus-
sion on treatment options. Treatment should be provided by a multidisciplinary
team consisting of breast surgeons, oncologists, radiologists, pathologists, clin-
ical nurse specialists, psychologists, physiotherapists, and geneticists. Treat-
ment is based on the diagnostic findings but typically consists of surgery,
radiotherapy, chemotherapy, targeted therapies (such as trastuzumab and
pertuzumab), and endocrine therapies.

Surgical management

The goals of surgery are cancer removal, pathological staging, and good
postoperative cosmesis. Breast-conserving surgery, such as a wide local
excision, involves the resection of the tumor and a surrounding margin of
macroscopically healthy tissue, which is histologically examined for invasive
cells. Radiotherapy post-breast-conserving surgery is recommended to re-
duce the risk of recurrence. The alternative surgical approach is a mastecto-
my, which is offered when breast-conserving surgery is not possible as a result
of tumor factors (such as high tumor-to-breast size ratio) when radiotherapy
is contraindicated, poor cosmetic outcomes would be attained, or because
of patient choice. The recurrence rates (10-15%) and survival outcomes are
similar for both methods (Hammer et al. 2008). Patients positive for the
BRCAT or 2 genes are often counseled regarding the option for more
radical surgery, such as unilateral or contralateral risk-reducing mastectomies. For
masses not amenable to surgical intervention, neoadjuvant chemaotherapy may
be used with the primary objective of rendering locally advanced masses resect-
able. Neoadjuvant chematherapy is also used in cther cases depending on the
tumor biology or if there are locally advanced features at the time of diagnosis.
> The status of the axillary nodes is assessed using a sentinel node biopsy,
or for pathological staging of invasive cancers, and intraoperative
dissection; however, this is not routinely required for in situ disease. If there is no

preoperative suspicion of axillary lymph
node involvement, a sentinel lymph
node biopsy is performed. The sentinel
nodes, the first location of lymph drain-
age, are examined for the presence of
metastasis. Patients who have a posi-
tive sentinel lymph node biopsy may go
onto have an axillary lymph node dissec-
tion to guide the prognosis and further
treatment and limit the lymphatic
spread.

Adjuvant medical therapies

Adjuvant systemic therapy aims to
eradicate  micro-metastases  that
may develop into metastatic disease.
Therapeutic selection is determined
by risk stratification, which is governed
by the disease burden and tumor
biology. Adjuvant radiotherapy is
perfoomed to reduce  cancer
recurrence and is conducted either
following breast-conserving surgery
or after a mastectomy if there are high-
risk features.

> Patients with tumors positive for
human epidermal growth factor 2
receptors receive additional biological
therapy using the anti-human epidermal
growth factor 2 receptor monoclonal
antibody trastuzumab or other drugs
known to target the human epidermal
growth factor 2 receptor.

Endocrine therapy is recommended
for patients with tumors positive
for estrogen receptors, conferring
a 30% reduction in yearly breast
cancer mortality in the first 15
years.Inestrogenreceptor-positive
patients, the first step is to stop
hormonal therapies. Aromatase
inhibitors, such as anastrozole,
preventtheperipheralproductionof
estrogen by inhibiting aromatase
and are used in postmenopausal
patients as aromatase-inhibiting
drugs are ineffective if the ovaries
continue to produce estrogens.
Tamoxifen, a selective estrogen
receptor modulator, works by
blocking the effect of estrogen on
breast tissue and is predominantly
used in premenopausal women.
Selective estrogen receptor mo ulators
can increase the risk of venous
thromboembolism and uterine cancers,
while aromatase inhibitors may
accelerate osteopenia and osteoporsis.
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Breast cancer: presentation,
investigation and management

> Breast cancer is the most common global malignancy and the leading cause of
cancer deaths.

This article comprehensively reviews the pathology, epidemiology, clinical pre-
sentation, referral pathways, and management of breast cancer in the UK.
It also describes how to conduct a thorough clinical breast examination.
Breast cancer describes a range of malignancies occurring in the mammary
glands, which collectively is the most prevalent cancer in worldwide
(World Health Organization, 2021).Clinicians must be proficient and confi-
dent in recognizing, assessing, and referring patients with suspected breast
cancer. The clinical breast examination is also challenging to both teach and
perform effectively.

>Breast cancer is the most common cancer in the UK, accounting for
55000 (15%) new cancer cases per year. It is estimated to rise by 2% by
2035 (Cancer Research UK, 2022). Women are overwhelmingly affected,
with the incidence increasing with age. more than 80% of breast
cancers occur in women over 50 years old. Breast cancer is the leading
cause of cancer deaths, with 685000 deaths worldwide in 2020 (World Health
Organization, 2021).

The majority of breast cancers are adenocarcinomas, with 85% of
adenocarcinoma cases arising from the breast ducts and 15% from
the lobular epithelium. The ductal pathology ranges from ductal
carcinoma in situ to invasive carcinomas that have spread beyond
the basement membrane into adjacent breast parenchyma.

Other forms of breast cancer include Paget's disease of the breast,
inflammatory breast cancers, and papillary carcinomas. Sarcomas
are rare. Tumorigenesis occurs due to dysregulation of the pathways
controlling cell proliferation and apoptosis. The presence or absence of
estrogen receptors, progesterone receptors, and human epidermal
growth factor 2 receptors on breast cancer cells play a role in determining
treatment options (Feng et al. 2018).

Presentation

Breast cancer commonly presentsas a lump in the breast and is
usually painless. However, 90% of breast masses are benign in nature, such
as fibroadenoma, cysts, and fibrocystic change. Breast cancers may present as:
e A breast and or axillary lump that may have firm, immobile, iregular; or fixed
features

e Breast swelling or changes in shape and size

e Skin changes including erythema, dimpling, pitting, ulceration, and peau dorange
e Nipple changes such as inversion, skin changes, or discharge.

Factors associated with breast cancer

Several factors are associated with an increased risk of breast cancer.
Modifiable risk factors may be changed or avoided and include obesity, a seden-
tary lifestyle, and exposure to exogenous hormones. Factors such as a persons
genetic predisposition and aging are non-modifiable and unavoidable.
Non-modifiable risk factors:

e Age

e Genetic predisposition, including mutations in: BRCA1 or BRCA2, PALB2,
TP53, PTEN, STK11, NF11

e Endogenous hormone exposure: Early menarche and late menopause, nulliparity,

late pregnancy

Protective factors:

e | actation

e Physical activity

e Reduced alcohol consumption

eUse of aspirin or non-steroidal
antiHnflammatory drugs

Assessment

Patients suspected of having breast
cancer undergo a triple assessment
consisting of:

1.Thorough history and clinical breast
examination

2 Radiological investigation, such as an
ultrasound and or mammogram of the
breasts and axilla

3.Biopsy of any suspicious lesions.

For lesions involving the skin or
suspected cases of Pagets disease
of the nipple, a punch biopsy may
be performed. Deeper lesions re-
quire a core biopsy. If a core biopsy
is not possible, fine needle aspiration
cytology may be performed to
initially characterize the lesion.
Mammograms are not routinely
performed in patients under 40
years old or in patients who are
breastfeeding since a mammogram
will not accurately reflect the pathology
in the relatively dense breast tissue.
Clinical examination

Inspection

The patient should sit on an
examination bench set with an angle
of 30-45°. The skin is inspected for
any changes, including puckering,
tethering, erythema, scars, masses,
and nipple changes or discharge.
The patient should then lift their
arms above and behind their head,
followed by pressing their hands
on their hips. The examiner should
observe for any resultant skin
changes from these movements.
Palpation

The palmar aspect fingers are used
to palpate each breast, allowing
the examiner to detect differences
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call a full-field test

e How well participants navigated
a research maze with physical
objects and varying amounts of light
e How much participants reported
experiencing improved quality of life

Further research for a future
treatment

In November 2022, trial sponsor
Editas Medicine announced that
it was pausing the trial's enroll-
ment and would seek another part-
ner to continue the experimental
therapy's development.

Pennesi and colleagues are exploring
working with other commercial
partners to conduct additional trials,
in collaboration with Editas.

The researchers hope future studies
can examine ideal dosing, whether
a treatment effect is more
pronounced in certain age groups
such as younger patients, and
include refined endpoints to measure
impacts on activities of daily living.
“This research demonstrates that
CRISPR gene therapy for inherited
vision loss is worth continued
pursuitin research and clinical trials,”
said Mass Eye & Ear ophthalmologist

Eric Pierce, M.D., Ph.D., who is also
a corresponding author.

“While more research is needed to
determine who may benefit most,
we consider the early results
promising.

>To hear from several participants
how thrilled they were that they could
finally see the food on their plates
that is a big deal. These were individ-
uals who could not read any lines on
an eye chart and who had no treat-
ment options, which is the unfortu-
nate reality for most people with in-
herited retinal disorders.”

“Our patients are the first congenitally
blind children to be treated with
gene editing, which significantly
improved their daytime vision,” said
the papers third corresponding
author, Tomas S. Aleman, M.D., a
pediatric ophthalmologist at the
Children’s Hospital of Philadelphia
and the University of Pennsylvania’s
Scheie Eye Institute. “Our hope is
that the study will pave the road
for treatments of younger children
with similar conditions and further
improvements in vision.
Thistrialrepresentsalandmarkinthe

treatment of genetic disease, in
specific genetic blindness, by
offering important alternative
treatment when traditional forms of
therapy, such as gene augmentation,
are not an option.”

“The results from the BRILLIANCE
trial provide proof of concept
and important learnings for the
development of new and innovative
medicines for inherited retinal
diseases.

> We've demonstrated that we can
safely deliver a CRISPR-based
gene editing therapeutic to the
retina and have clinically meaningful
outcomes,” said Editas Medicine
Chief Medical Officer Baisong Mei,
M.D., Ph.D.

The OHSU Casey Eye Institute is one
of five clinical sites that recruited
participants for the trial.

The other sites are: Bascom Palmer
Eye Institute in Miami, Florida;
Mass Eye and Ear in Boston,
Massachusetts; Scheie Eye Institute
at the University of Pennsylvania and
Children's Hospital of Philadelphia;
and Kellogg Eye Center in Ann Arbor,
Michigan.
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CRISPR gene editing shows promise
for treating inherited retinal diseases

Results show CRISPR can treat inherited retinal disease,
support further research

>0nMay 6,2024, a paperpublished
in the New England Journal of
Medicine reported that approx-
imately 79% of participants in a
clinical trial experienced measurable
improvement in vision after receiving
an experimental CRISPR-based gene
editing treatment designed to correct
a rare form of blindness.
“Thistrialshows CRISPRgeneediting
has exciting potential to treat
inherited retinal degeneration,”
said Mark Pennesi, M.D., Ph.D.,
a corresponding author on the
paper,an ophthalmologist and
OregonHealth & Science University’s
lead scientist for the Phase 1/2
BRILLIANCE ftrial.

“There is nothing more rewarding
to a physician than hearing a patient
describe how their vision has
improved after a treatment.

One of our trial participants has
shared several examples, including
being able to find their phone after
misplacing it and knowing that their
coffee machine is working by seeing
its small lights.

While these types of tasks might
seem trivial to those who are normally
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sighted, such improvements can
have a huge impact on quality of
life for those with low vision.

The BRILLIANCE trial evaluated
the safety and effectiveness of
EDIT-101, an experimental gene
editing treatment developed by
Editas Medicine that uses CRISPR

technology.
» The experimental treatment was

designed to edit a mutation in
the CEP290 gene, which provides
instructions to create a protein that
is critical for sight.

People with this gene mutation have
a rare condition that is commonly
called Leber Congenital Amaurosis,
or LCA, Type 10, for which there
is currently no Food and Drug
Administration-approved treatment.
LCA's various types occur in about
2 or 3 out of 100,000 newborns.
The OHSU Casey Eye Institute
treated the trial's first participant
in early 2020. That procedure also
marked the first time that CRISPR
had been used to edit genes
within the human body, called in
vivo gene editing.

The new paper describes the study's

findings through February 2023 and
details how the trial's 14 participants
-12 adults and two children
responded to receiving EDIT-101 in
one eye.

Key results include:

¢ 11 participants, about 79%, showed
improvement in at least one of four
measured outcomes.

e 6 participants, about43%, showed
improvement in two or more
outcomes.

e 6 participants, about 43%, reported
improved vision-related quality of life.
e 4 participants, about 29%, had clin-
ically meaningful improvement in vi-
sual acuity, or how well they could
identify objects or letters on a chart.
e There were no serious adverse
events related to the treatment.
e Most adverse events were mild or
moderate, and all have since been
resolved.

Four specific outcomes were used
to evaluate the experimental
treatment’s effectiveness:

e Visual acuity

e How well participants saw colored
points of light while looking into a
specialized device, which scientists
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Antisense Oligonucleotides

>Novel therapeutics have focused
on interrupting hepatic production
of Lp(d) by use of agents that
directly target RNA. Early approaches
with mipomersen, an antisense
oligonucleotide targeting apoB,
demonstrated reductions in Lp(a)
levels by 25% due to reduced
hepatic assembly.

More contemporary agents have
directly targeted apo(a) production
and have employed the N-acetyl-ga-
lactosamine (GalNac) molecule to
selectively deliver therapeutics to
the hepatocyte, with the potential
for greater efficacy. Pelacarsen is
an antisense agent targeting apo(a),
conjugated to GalNac, with early
clinical studies demonstrating a
lowering of Lp(a) by 66-92%.
Assessing the Impact of Lipoprotein
(@) Lowering with TQJ230 on Major
Cardiovascular Events in Patients
with CVD (Lp(a) HORIZON) study,
is the first large clinical outcomes
trial in the Lp(a) field, comparing,the
effects of treatment with monthly
administration of pelacarsen or
matching placebo on the'incidence
of cardiovascular death, myocardial
infarction, stroke or urgent coronary
revascularization. This trial is being
performed in patients*aged 18-80
years;, /with clinically “manifest
atherosclerotic cardiovascularwith
a prespecified evaluation of efficacy
in_those with baseline levels| 2
90 mg/dL. This ftrial is likely [to
demonstrate\ the potential impact
of robust “Lp(a) “lowering ‘on
cardiovaseular risk. While the degree
of Lp(a) lowering with pelacarsen is
less than‘that observed,with other
injectable “agents, the  HORIZON
triakisithe first study to evaluate the
impact of Lp(a)slowering_and will
establish_the relationship between
the” degree of Lp(a) lowering with
both cardiovascular benefit and
safety.

RNA Interference

> The=discovery of endogenous
RNA interference highlighted fac-
tors playing a role in the regulation
of /protein expression, while also
unlocking the therapeutic potential
of/agents that could be developed

and then directly targeted to organs where they could produce a similar
function. The development of short RNA interfering (SiRNA) agents targeting
a range of atherogenic lipid factors has been advanced by a similar ability
to employ GalNac to specifically deliver these therapeutics to the liver.
Several clinical development programs are investigating the impact of
RNA interference agents on apo(a) expression within the liver.
Olpasiran was investigated in a trial of patients with established
atherosclerotic cardiovascular disease. After 36 weeks of treatment,
placebo-adjusted reductions in Lp(a) were observed by 70.5% with 10 mg
administered every 12 weeks, 97.4% with 75 mg administered every 12 weeks,
101.1% with 225 mg administered every 12 weeks, and 100.5% with 225 mg
administered every 24 weeks. The Olpasiran Trials of Cardiovascular Events and
Lipoprotein(a) Reduction (OCEAN(a)-Outcomes) study is currently evaluating
the effect of treatment of olpasiran administered every 12 weeks on the
composite incidence of death due to coronary heart disease, myocardial
infarction or urgent coronary revascularization in 7000 patients aged 18-85
years, with a history of atherosclerotic cardiovascular disease.

Zerlasiran is a siRNA linked to GalNac. A single-ascending dose study
demonstrated reductions in_Lp(a) by 46% with 30 mg, 86% with 100 mg,
96% with 300 mg, and_98% with 600 mg, compared with a 10% reduction
with_/placebo. A multiple-dose study has been performed in patients
with established atherosclerotic cardiovascular disease with evidence of
maximal Lp(a) lowering by 60% with 200 mg, 90% with 300 mg, and 89%
with'450 img.

Lepodisiran is a siRNA, whieh contains three GalNac conjugates. An early
single-ascending“dose study, performed in adults without cardiovascular
disease and with Lp(a)._= 75 nmol/L demonstrated that lepodisiran
produced reductions in Lp(a) by 41% with 4 mg, 59% with 12 mg, 76% with
32/mg, 90% with 96 mg, 96% with 304 mg and 97 mg with 608 mg. This
agent is Currently being evaluated in a larger and longer study and has
recently'progressed to the stage of a large /cardiovascular outcomes trial.
The degree of.Lp(a) lowering with these siRNA agents is greater than that
observediwith the antisense.

Small Molecule Inhibitors

> While there has been‘.interest in the' development of small molecule
inhibitors of”Lp(a), the complex folding structure of apo(a) has presented
al considérable challenge. Muvalaplin has evolved as the small molecule
inhibitor of Lp(a) \formation, /disrupting~"the initial interaction between
apo(a) and apoB and resulting in low Lp(a) levels. Preclinical studies of
muvalaplin demonstrated a_decrease in Lp(a) formation assembly
reactions”in cell models and reductions in Lp(a) levels in non-human
primates. Early findings from a Phase 1 single-ascending dose study in
humans and a multiple ascending dose study of participants with Lp(a) levels
2 30 mg/dL demonstrated placebo-adjusted Lp(a) lowering up to 65%.
Thefindings of these studies of muvalaplin are interesting. They demonstrate
the ability of oral therapeutics to produce robust reductions in Lp(a) levels.
While the degree of Lp(a) lowering is less than that observed with parenteral
agents, muvalaplin does not requiresinjection, which may be preferable for
patients. It is‘also noteworthy that-currently used immunoturbidometric
Lp(a) assays may underestimate the degree of Lp(a) lowering with this
agent as they will measure apo(a) bound to both apoB and muvalaplin,
the latter thought to have-no functional effect. Accordingly, advances in
assay. technology may ultimately identify that muvalaplin produces greater
reductions' in functional Lp(a) than currently observed. Ultimately, the
ability of muvalaplin to reduce the risk of cardiovascular events will also
require its evaluation in a large clinical outcomes trial. To date, muvalaplin
represents the only oral agent dedicated to Lp(a) lowering, albeit to a
lesser degree than injectable therapies.

PV o lass
1ol lgs

v



"

Therapeutic Potential of
Lipoprotein(a) Inhibitors

> Increasing evidence has implicated
lipoprotein(a) [Lp(a)] in the causality
of atherosclerosis. It has stimulated
immense interest in developing novel
approaches to integrating Lp(a)
into the setting of cardiovascular
prevention. Current guidelines advocate
universal measurement of Lp(a) levels,
potentially influencing cardiovascular
risk assessment and triage of higherisk
patients to the use of more intensive
preventive therapies. In parallel,
considerable activity has been
undertaken to develop novel
therapeutics with the potential
to achieve reductions in Lp(a) levels.
Early studies of antisense
oligonucleotides (e.g, mipomersen,
pelacarsen), RNA interference
(e.g.,0lpasiran, zerlasiran, lepodisiran),
and small molecule inhibitors
(e.g.muvalaplin) have demonstrated
effective Lp(a) lowering These
agents are moving forward in
clinical development, to determine
whether Lp(a) loweringreduces
cardiovascular risk.

The results of these studies have
the potential to transform our
approach to the prevention of
cardiovascular disease.

> A generation of clinical trials have
consistently demonstrated that
lowering levels of LDL-cholesterol
(LDL-C) reduces the risk of
cardiovascular events. These studies
have prompted successive updates
to treatment gquidelines for
cardiovascular prevention and
advocate achieving low LDL-C
levels in the highest-risk patients.
However, many patients continue to
experience clinical events, despite
the use of intensive lipidlowering
therapy. It supports the need to
develop new medications, targeting
alternative factors, to tackle this
residual risk more effectively.
Additional atherogenic lipid factors,
such as lipoprotein(a) [Lp(a)] have
emerged as potentially important
factors in efforts to achieve more
effective prevention of cardiovascular
disease.
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Lipoprotein(a) [Lp(a)] and Cardiovascular Risk

> Lp(a) has been recognized as a lipoprotein with considerable potential to
promote cardiovascular risk. Lipoprotein(a) is formed in the liver by bonding
of apolipoprotein(a) [apo(a)] to apolipoprotein B-100 (apoB) to produce
an LDL:like particle. This process involves binding of apo(a) Kringle IV to
apoB. The variability in the number of Kringle IV repeats and isoform size
is regulated by the LPA gene. It translates to an impact on production
within the liver and circulating Lp(a) concentrations, with those individuals
with smaller apo(a) isoforms demonstrating higher circulating Lp(a) levels.
Preclinical studies have demonstrated several functional properties of Lp(a),
which may contribute to a potential role in atherosclerotic cardiovascular
disease. These include its ability to behave like any apoB containing
lipoprotein, enter the artery wall, undergo oxidative modification, and
promote foam cell formation. The atherogenicity of Lp(a) is estimated to
be more than six times more potent than LDL. Additional accumulation
of inflammatory cells is promoted by the oxidized phospholipid content of
Lp(a). More vulnerable lesions appear to contain greater amounts of Lp(a)
and oxidized phospholipids.

A curvilinear relationship has been consistently demonstrated between
increasing Lp(a) levels and the risk of myocardial infarction, ischemic
stroke, abdominal aortic aneurysm, and peripheral arterial disease, which
persists after controlling for traditional risk factors, particularly at levels
greater than 30 mg/dL. A more linear relationship has been reported in
the primary prevention setting, whereas the association between Lp(a) and
subsequent clinical events appears to plateau at very high Lp(a) levels in
those with manifest cardiovascular disease. The potential for Lp(a) levels
to reclassify cardiovascular risk in up to 40% of individuals, previously
identified based on an assessment of traditional risk factors, has led to
its inclusion in current prevention guidelines as a risk enhancer, with the
ability to triage patients to use of more intensive risk factor modification.
Genomic studies have demonstrated that the presence of LPA variants,
the number of pathogenic alleles, and Mendelian randomization each
demonstrate an association between Lp(a) and the risk of atherosclerotic
cardiovasculardisease. Furthermore,thefindingsofMendelianrandomization
establish that Lp(a) plays a causal role in atherosclerotic disease, with
estimates that a reduction in Lp(a) levels by 50-100 mg/dL may be
required to achieve a 15-20% decrease in the risk of cardiovascular events.
Existing Therapies and Lp(a) Reduction

>While the presence of an elevated Lp(a) level identifies an individual
who may benefit from more intensive risk factor modification, the use of
therapies to directly lower Lp(a) levels has proven challenging.

Recent evidence suggests that aspirin may reduce cardiovascular risk in
people with Lp(a) levels greater than 50 mg/dL. For decades, estragen and
nicotinic acid have been reported to decrease Lp(a), although neither‘has
been demonstrated to reduce cardiovascular risk. Statins are commonly
employed to lower cardiovascular risk, although they may raise Lp(a)
levels by up to 10. Pharmacological inhibitors of proprotein convertase
subtilisin Kexin type 9 (PCSK9) have been reported to decrease Lp(a) by
25-30%, with post hoc evidence from large clinical outcome trials that
independently this is associated with their clinical benefit. Early
experience withinclisirandemonstrates Lp(a) lowering by upto 26%. Inlimited
settings, apheresis has been employed to treat patients with markedly
elevated Lp(a) levels. However, the field has lacked the presence of
therapeutic agents that selectively and robustly decrease Lp(a) levels.
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Valar Labs debuts
Al-powered cancer
care prediction tool

> Putting Al to work in the healthcare industry is a tricky business; it's even
more so in oncology, where the stakes are especially high. Biotech startup
Valar Labs is aiming high but starting small with a tool that accurately
predicts certain treatment outcomes, potentially saving precious time for
patients. It has raised $22 million to expand to new cancers and therapies.

>Bladder cancer is one of these, Valars co-founders explained to
TechCrunch. A common first treatment recommended by oncologists,
called BCG therapy, has about a coin flip's chance of working — which is
pretty good! But wouldn't it be nice to not have to flip that coin, to begin
with? That's the problem Valar is trying to solve.

>CEO Anirudh Joshi said that the team met one another at Stanford,
where they were looking into Al support for clinical decision-making. In
other words, helping both patients and doctors decide which treatment
path to take, whether it's out of two or a dozen.

>“What we learned is that the majority of cancer patients today, their
treatment plan is unclear,” Joshi said. “They have options, but it's hard to
say what will do well — you just have to try stuff. So, our idea was to make
this an informed decision. In bladder cancer treatment, only one in two
patients respond to standard care. If we knew which patient was which,
we wouldn't have to waste a year of therapy on something that doesn't
work.”

> The first test they've developed, called Vesta, is focused on this specific
situation. And it isn't some theoretical software solution: The team worked
with a dozen medical centers globally to study over 1,000 patients and
learn what makes them respond to particular therapies.

>“The fundraiser was perfectly timed, We were able to complete this
validation, and now this funding will help fuel the commercialization of
Vesta, and at the same time we're starting to expand to other cancer
types.”
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>A 10-minute brain scan could
detect dementia several years
before people develop noticeable
symptoms, a study suggests.
Scientists used a scan of “resting”
brain activity to identify whether
people would go on to develop
dementia, with an estimated 80%
accuracy up to nine years before
people received a diagnosis. If
the findings were confirmed in
a larger cohort, the scan could
become a routine procedure in
memory clinics, scientists said.
“We've known for a long time that
the function of the brain starts to
change many years before you
get dementia symptoms,” said
Prof Charles Marshall, who led the
work at Queen Mary University of
London. “This could help us to be
more precise at identifying those
changes using an MRI scan that
you could do on any NHS scanner.”
>The research comes as a new
generation of Alzheimer's drugs
are on the horizon. The UK’s
Medicines and Healthcare Prod-
ucts Regulatory Agency (MHRA)
is assessing lecanemab, made by
Eisai and Biogen, and donanem-
ab, made by Eli Lilly, and both
drugs are widely expected to be
licensed this year.

“Predicting who is going to get
dementia in the future will be vi-
tal for developing treatments that
can prevent the irreversible loss of
brain cells that causes the symp-
toms of dementia,” Marshall said.
The researchers used function-

al MRI (fMRI) scans from 1,100
UK Biobank volunteers to detect
changes in the brain's “default
mode network” (DMN). The scan

measures correlations in brain
activity between different regions
while the volunteer lies still, not
doing any particular task. The
network, which reflects how ef-
fectively different regions are
communicating with each other,
is known to be particularly vulner-
able to Alzheimer's disease.

Of the volunteers, 81 went on to
develop dementia after the UK Bio-
bank scan. The researchers used
Al algorithms to identify changes
to the DMN that were most char-
acteristic of those at risk to clas-
sify people as “at risk” or healthy.
The resultant model could identify
those at risk with 80% accuracy
up to nine years before diagnosis,
according to a study published in
Nature Mental Health.

>In the cases where the volun-
teers had gone on to develop
dementia, the team could predict
within a two-year margin of error
exactly how long it would take
for that diagnosis to be made.
Changes to brain connectivity
were also associated with known
risk factors, including the genetic
risk for Alzheimer's disease and
social isolation.

The team said a simple brain
scan, which would take about 10
minutes, could be used alongside
recently developed blood tests
that target proteins in the brain

that cause Alzheimer's disease.
Dr Sebastian Walsh, who studies
public health aproaches to
dementia  preventionat the
University of Cambridge, said the
results were“potentially exciting”,
but addedthat several factors
needed further investigation.
Walsh pointed out that, of the 100
people who developed dementia,
the average time between scan
and diagnosis was 3.7 years.
Given the slow diagnosis times
in the UK, some of these partici-
pants may have already had cog-
nitive impairments at the time of
the scan.

> “Before we can be truly confi-
dent that this technology can
predict dementia onset rather
than just be an early indicator
that it is present, it will be im-
portant to see these findings
demonstrated in bigger sam-
ples with a much longer delay
betweenscanandonsetofcognitive
symptoms,” he said.

Dr Richard Oakley, an associate
director of research and innova-
tion at the Alzheimer's Society,
said the new technique could
pave the way for early and ac-
curate diagnosis of dementia.
But, he added, the NHS can-
not yet roll out early diagnostic
scans, given the shortage of
scanners and specialized staff to
operate them. “We need to see
urgent investment in the NHS
to improve dementia diagnosis,”
Oakley said.
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Early detection of dementia
with a ten-minute brain scan
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