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The obsession of longevity: Trying to stay healthy
into old age is a better goal than attempting to live
as long as possible

Despite an increase in lifespan over the last cen-
tury, most people spend the extra years in poor health.
Undoubtedly, older patients will rise to the overall
majority of patients accessing social and healthcare
systems unprepared to respond to special and complex
demands. The future must transform significantly, em-
phasising a healthier and more active aging process.
Trying to stay healthy into old age is a better goal than
attempting to live as long as possible (1).

Some longevity influencers have gained notoriety
by claiming they can radically extend human life with
experimental drugs or laborious diet, exercise, and sup-
plement protocols. But most experts who study aging
are trying to target the second variable: not our life
spans, but our “health spans,” the number of years a
person lives without serious disease, particularly those
related to aging. There are currently two main ways ex-
perts think we can extend our health spans.

The first is by adopting everyday healthy behav-
iors, such as regular exercise, eating nutritious food,
getting good sleep, and investing in our social bonds.
The second is using more experimental approaches that
target cellular processes involved with aging through
drugs, genetic manipulations, or extreme diets.

These interventions have been shown to lengthen
the lives of worms and mice. but it would take decades

and billions of dollars to determine whether they can
help humans live longer, too.

A more realistic goal is to stay healthy into old age
and attempt to live as long as possible (2,3).

Life’s essential 8 scores and poor brain health
outcomes in middle-aged adults

Mounting evidence points to a strong connection
between cardiovascular risk during middle age and brain
health later in life. A two-stage (discovery and replica-
tion) prospective study was conducted in the United
Kingdom and the United States, respectively. The pri-
mary exposure was the LE8 score, a validated tool that
captures 8 modifiable cardiovascular risk factors (blood
pressure, glucose, cholesterol, body mass index, smok-
ing, physical activity, diet, and sleep duration), organised
in 3 categories (optimal, intermediate, and poor). The
primary outcome was a composite of stroke, dementia,
or late-life depression. Among middle-aged adults, poor
cardiovascular health profiles were associated with a
two-fold higher risk of developing a composite outcome
that captures the most critical diseases related to poor
brain health. Because the evaluated risk factors are all
modifiable, the findings of this study highlight the po-
tential brain health benefits of using Life’s Essential 8 to
guide cardiovascular health optimization (4).
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Novel advanced brain imaging technique reveals
complex blood flow patterns in microscopic detail.

Scientists have developed a revolutionary optical
imaging technique that provides unprecedented views
of blood vessels in the living brain, offering new ways
to study neurological conditions like stroke and Alz-
heimer’s disease. Mapping the brain’s blood supply is
based on an advanced microscopy system that can cap-
ture detailed three-dimensional images of blood ves-
sels in the brain while measuring blood flow velocities
across thousands of vessels. The breakthrough tech-
nology, called extended-focus optical coherence mi-
croscopy, provides a comprehensive view of the brain’s
vascular network from its largest vessels down to its
tiniest capillaries.

The new system uses a specially designed “Bes-
sel beam” to extend the microscope’s focus, allowing it
to image much larger brain tissue sections than con-
ventional methods. Unlike traditional approaches that
either look at tiny volumes or lose detail over larger
areas, this technique maintains high resolution across
a substantial viewing area of 1000 x 1000 x 360 micro-
metres. Integrating high-sensitivity Doppler optical
coherence tomography with advanced data process-
ing algorithms makes it possible to precisely measure
blood flow velocities and directions across thousands
of brain vessels. Artificial intelligence is also incorpo-
rated into the system. A deep learning algorithm helps
accurately identify and trace blood vessels throughout
the captured volume, while sophisticated processing
techniques determine blood flow direction and velocity
in each vessel. Blood flow velocity varies significantly
across different types of vessels. The team found that
pial arteries, which sit on the brain’s surface, exhibit
the highest flow velocities of up to 30 mm/s while ac-
counting for 21% of the total blood volume.

This new imaging capability has important impli-
cations for studying various neurological conditions.
In Alzheimer’s disease, for instance, changes in brain
blood flow can occur long before other symptoms ap-
pear. Similarly, in stroke research, the technique could
provide valuable insights into how blood flow changes
in affected brain regions and how potential treatments
might influence recovery. The ability to visualize these
changes in an intact living brain marks a significant

advancement in neurological research. and the tech-
nology could also be applied to studying blood flow in
other organs, potentially advancing vascular research
across multiple medical fields and representing a sig-
nificant step forward in studying the brain’s vascular
system in unprecedented detail.

In brief, the research represents a significant step
forward in our ability to study the brain’s vascular sys-
tem in unprecedented detail. Providing both structural
and functional information about blood vessels at mul-
tiple scales opens new possibilities for understanding
and treating various neurological conditions and could
lead to new therapeutic strategies (5).

Cerebral blood flow (CBF) and arterial transit time
(ATT)

Cerebral blood flow (CBF) and arterial transit
time (ATT) are markers of brain vascular health. It
is well established that CBF declines with age. Age-
related cerebral atrophy and/or reductions in cerebral
metabolic rate are hypothesised to explain CBF de-
clines. Several researchers in older adults have identi-
fied some modifiable risk factors that can be addressed
with simple lifestyle changes, such as: physical activ-
ity, social interaction, body weight/composition, and
cardiovascular health. Results found that being over-
weight was associated with lower global CBF and a
longer global ATT. Although the impact of weight
loss interventions on ATT warrants further investi-
gation, in overweight and obese middle-aged adults
weight loss appears to increase CBF across large brain
regions.

In older adults, conflicting findings regarding the
association between cardiorespiratory fitness and CBF
have been reported. However, cardiorespiratory fitness
appears to have little effect on CBF. Still, it may induce
longer AT'T in specific regions, thus improving gas ex-
change and oxygen extraction fraction that could help
explain the preservation of cerebral tissue integrity and
cognition that is associated with regular exercise train-
ing. Nevertheless, the responses of CBF and ATT to
exercise training warrant further investigation before
making robust conclusions (6).
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Frailty phenotypes and their association with health

consequences

The frailty index is widely used in clinical and
community settings to assess health status in older
adults. Still, it can fail to identify the potential pheno-
types or their relationship with health consequences.
The 11-year follow-up data from the Taiwan Longi-
tudinal Study on Aging, identified three frailty phe-
notypes: energy-based frailty (EBF), sarcopenia-based
frailty (SBF), and hybrid-based frailty (HBF). Exist-
ing frailty measures such as the study of osteoporotic
fractures (SOF),fatigue, resistance, ambulation, illness,
loss of weight (FRAIL), and Fried scales were applied,
to examine their correlation with health outcomes,
such as falls and fractures, depression, comorbidities,
hospitalization, emergency department visits, and
mortality, adjusting for individual-level characteristics.

Older adults with only EBF were found to be at a
lower risk of falls and fractures than their counterparts
with only SBF. Depression was less likely in the SBF
group than in the EBF group. Hybrid-based frail older
adults were more likely to be hospitalized and have
emergency department visits.

The proposed frailty phenotype classification dif-
fers from the existing frailty measures in its ability to
distinguish the corresponding phenotypes underly-
ing various health consequences. Strategies based on
frailty phenotypes could mitigate adverse health con-
sequences and should be a good usual clinical practice
in the care of older patients (7).

Targeting sarcopenia

Sarcopenia is becoming more common as the
world’s population ages, and it has been noted that
this condition reduces quality of life. The European
Working Group of Sarcopenia in older people has
emphasized the significance of evaluating muscle mass
and muscle quality as a diagnostic criterion for sarco-
penia (8).

The extracellular water-to-total body water ratio
(ECW/TBW), measured using bioelectrical imped-

ance analysis (BIA), has recently received attention as

an indicator of muscle quality. However, the influence
of aging on the ECW/TBW remains unclear.

A recent cross-sectional study included 237
community-dwelling females aged 20-89 years who
could perform activities of daily living independently.
ECW/TBW and skeletal muscle index (SMI) were
measured using BIA. Multiple linear regression analy-
ses of ECW/TBW and SMI were conducted. Age,
body mass index (BMI), number of medications, pain,
and medical history were considered independent
variables. In the multiple linear regression analysis,
age was significantly and independently associated
with ECW/TBW and SMI. When the participants
were divided into groups based on age, an increase in
ECW/TBW and a decrease in SMI in the 65-89-year
group were confirmed (8).

In summary, this study revealed that ECW/TBW
increases with aging in community-dwelling females.
Assessing muscle mass alone may not be adequate to
capture the influences of aging on muscle composi-
tion, and evaluating ECW/TBW may be crucial for
diagnosing sarcopenia. Although muscle mass, muscle
strength, and functional performance typically serve as
the primary endpoints for starting therapeutical treat-

ments, of ECW/TBW can help target sarcopenia.

Is aspirin safe and effective for prevention?

No single trial has provided conclusive evidence
that long-term administration of aspirin is safe and
effective, either in primary prevention or in chronic
atherosclerotic cardiovascular disease (ASCVD). Dec-
ades of recommendations to give aspirin for primary
prevention of cardiovascular events, based on over-
optimistic interpretation of inconclusive data, were
recently overturned after a randomized clinical trial
with approximately 100,000 person-years of follow-
up where aspirin increased all-cause mortality. Several
other primary prevention trials of aspirin also failed to
show meaningful reductions in cardiovascular events.
Furthermore, a trial of 17 444 patients undergoing or-
thopaedic surgery suggested an increase in myocardial
infarction (MI) with aspirin at the dose of 160 mg per
day. Many people randomized in primary prevention

trials undoubtedly had undiagnosed ASCVD, but the
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recommendations for prophylactic use of aspirin for
primary prevention have been largely reversed, and the
stage is set to reconsider the strength of evidence for
giving aspirin for secondary prevention (9). Among
patients with atrial fibrillation at high risk of bleeding,
clinicians often prescribe aspirin instead of direct oral
anticoagulants (DOACs) , despite its lower effective-
ness for ischemic stroke prevention. In a systematic
review and meta-analysis, DOAC therapy was not
associated with a significantly higher risk of intracra-
nial hemorrhage. These findings support the safety of
DOAC compared with antiplatelet therapy (aspirin)
and reinforce adherence to current atrial fibrillation

guidelines (10).

Glucagone-like peptide 1-receptor agonists and the
various outcomes

The effect of semaglutide on outcomes in knee
osteoarthritis among persons with obesity has been
studied in a 68-week, double-blind, randomized,
placebo-controlled trial at 61 sites in 11 countries.
Participants with obesity and clinical and radiologic
diagnosis of moderate knee osteoarthritis with at least
moderate pain were randomly assigned, in a 2:1 ratio,
to receive once-weekly subcutaneous semaglutide (2.4
mg) or placebo, in addition to counselling on physi-
cal activity and a reduced-calorie diet. The primary
endpoints were the percentage change in body weight
and the change in the Western Ontario and McMas-
ter Universities Osteoarthritis Index (WOMAC) pain
score (using a scale from 0 to 100, with higher scores
reflecting worse outcomes) from baseline to week
68. A key confirmatory secondary endpoint was the
physical-function score on the 36-Item Short Form
Health Survey (SF-36), version 2 (using a scale from
0 to 100, with higher scores indicating greater well-
being). A total of 407 participants were enrolled. The
mean age was 56 years (81.6% of the participants were
women), the mean BMI was 40.3 kg/m?, and the mean
WOMAC pain score was 70.9. The mean change in
body weight from baseline to week 68 was -13.7%
with semaglutide and -3.2% with placebo (P= <0.001).
The mean change in the WOMAC pain score at week
68 was -41.7 points with semaglutide and -27.5 points
with placebo (P= <0.001).

Participants in the semaglutide group had a
greater improvement in SF-36 physical-function score
than those in the placebo group (mean change, 12.0
points vs. 6.5 points; P= <0.001). The incidence of
serious adverse events was similar in the two groups.
Adverse events that led to permanent discontinua-
tion of the trial regimen occurred in 6.7% of the par-
ticipants in the semaglutide group and in 3.0% in the
placebo group, with gastrointestinal disorders being
the most common reason for discontinuation. Among
participants with obesity and knee osteoarthritis with
moderate-to-severe pain, treatment with once-weekly
injectable semaglutide resulted in significantly greater
reductions in body weight and pain related to knee os-
teoarthritis than placebo (11).

The SELECT is a randomised, double-blind,
multicentre, placebo-controlled, event-driven phase 3
trial in 41 countries, carried out to investigate if sema-
glutide is beneficial in patients with atherosclerotic
cardiovascular disease with a history of heart failure.
A group of 17, 604 patients with a mean age of 61.6
years and a mean BMI of 33-4 kg/m* were randomly
assigned to receive semaglutide or placebo. All patients
had a history heart failure at enrollment. 2,273 (53.0%)
out of 4,286 patients had heart failure with preserved
ejection fraction, 1,347 (31.4%) had heart failure with
reduced ejection fraction, and 666 (15.5%) had unclas-
sified heart failure.

Patients with heart failure had a higher incidence
of clinical events. Treatment with resulted in improved
outcomes in both the heart failure with reduced ejec-
tion fraction and heart failure with preserved ejection
fraction groups. Serious adverse events were less fre-
quent with semaglutide versus placebo, regardless of
heart failure subtype (12).

Also tirzepatide causes considerable weight loss,
and its effects on cardiovascular outcomes were stud-
ied in an international, double-blind, randomized, pla-
cebo-controlled trial (731 patients with heart failure,
and ejection fraction of at least 50%, and a body-mass
index of at least 30 kg/m?).

The two primary endpoints were a composite
of adjudicated death from cardiovascular causes or a
worsening heart failure event and the change from
baseline to 52 weeks in the Kansas City Cardiomyo-
pathy Questionnaire clinical summary score (KCCQ-
CSS). A total of 364 patients were assigned to the
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tirzepatide group and 367 to the placebo group; the
median duration of follow-up was 104 weeks. Adju-
dicated death from cardiovascular causes or a worsen-
ing heart-failure event occurred in 36 patients (9.9%)
in the tirzepatide group and in 56 patients (15.3%) in
the placebo group. Worsening heart-failure events oc-
curred in 29 patients (8.0%) in the tirzepatide group
and in 52 patients (14.2%) in the placebo group ,and
adjudicated death from cardiovascular causes occurred
in 8 patients (2.2%) and 5 patients (1.4%), respec-
tively. At 52 weeks, the mean (+SD) change in the
KCCQ-CSS was 19.5 +1.2 in the tirzepatide group
as compared with 12.7 +1.3 in the placebo group (P=
<0.001). Adverse events (mainly gastrointestinal) lead-
ing to discontinuation of the trial drug occurred in 23
patients (6.3%) in the tirzepatide group and in 5 pa-
tients (1.4%) in the placebo group.The Authors con-
cluded that treatment with tirzepatide led to a lower
risk of a composite of death from cardiovascular causes
or worsening heart failure than placebo and improved
health status in patients with heart failure with pre-
served ejection fraction and obesity (13).

Glucagon-like  peptide-1  receptor —agonists
(GLP-1a), used to treat type 2 diabetes and obesity,
may decrease alcohol consumption. A cohort study
with a median follow-up time of more than 8 years in-
dicates that individuals were at markedly lower risk of
alcohol-related hospitalizations and hospitalizations
due to somatic reasons when using GLP-1a, especially
semaglutide, as compared with times they were not us-
ing them.

In summary, GLP-1a offer the promise to prevent
the development of alcohol-related outcomes, but ran-
domized clinical trials are needed to verify these pre-

liminary findings (14).

Controversial Alzheimer’s drug donanemab

A new investigation of FDA-approved Alzhei-
mer’s drug donanemab (Dnb) highlights concerns
about excess deaths, missing safety data, and financial
conflicts of interest among FDA advisory panel mem-
bers who recommended approval.

Dnb is the latest in a new class of anti-amyloid
drugs designed to target beta-amyloid, a protein be-
lieved to be a key factor of Alzheimer’s disease (AD).
The drug is facing scrutiny over its safety, effective-
ness, and the process leading to its approval. An inves-
tigation has uncovered concerns about excess deaths
(including deaths, brain haemorrhage, and oedema)
among patients taking the drug, missing safety data,
and extensive financial ties between drug manufac-
turers and the expert advisors who recommended its
approval. Moreover, the investigation raised questions
about Dnb effectiveness. Although the Dnb debate
continues, it highlights the need for greater transpar-
ency and scrutiny in the drug approval process, par-
ticularly for treatments targeting complex diseases like

Alzheimer’s (15).

Long-term oxygen supplementation for at least 15
hours daily prolongs survival among patients with
severe hypoxemia

Based on a nonrandomized comparison, long-
term oxygen therapy has been recommended to be
used for 24 hours per day, a more burdensome regi-
men. To test the hypothesis that long-term oxygen
therapy used for 24 hours per day does not result in
a lower risk of hospitalization or death at 1 year than
therapy for 15 hours per day, a multicenter, registry-
based, randomized, controlled trial involving patients
who were starting oxygen therapy for chronic, severe
hypoxemia at rest was conducted.

The patients were randomly assigned to receive
long-term oxygen therapy for 24 or 15 hours per day.
The primary outcome, assessed in a time-to-event anal-
ysis, was a composite of hospitalization or death from
any cause within 1 year. Secondary outcomes included
the individual components of the primary outcome as-
sessed at 3 and 12 months. The risk of hospitalization
or death within 1 year in the 24-hour group was not
lower than that in the 15-hour group and the groups
did not differ substantially in the incidence of hospi-
talization for any cause, death from any cause, or ad-
verse events. Among patients with severe hypoxemia,

long-term oxygen therapy used for 24 hours per day
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did not result in a lower risk of hospitalization or death
within 1 year than therapy for 15 hours per day.

In conclusion, these reports offer relevant infor-
mation for improving patients’ quality of life and re-
ducing treatment costs (16).

Invasive treatment strategy for older frail patients
with myocardial non STE infarction?

Whether a conservative strategy of medical
therapy alone or a strategy of medical therapy plus
invasive treatment is more beneficial in older adults
with non-ST-segment elevation myocardial infarction
(NSTEMI) is under discussion.

A prospective, multicenter, randomized trial
involving patients, aged 75 years or older, with
NSTEMI was supported by British Heart Founda-
tion. The patients were assigned in a 1:1 ratio to a con-
servative strategy of the best available medical therapy
or an invasive strategy of coronary angiography and
revascularization plus the best available medical ther-
apy. Patients who were frail or had a high burden of
coexisting conditions were eligible. The primary out-
come was a composite of death from cardiovascular
causes (cardiovascular death) or nonfatal myocardial
infarction assessed in a time-to-event analysis. A total
of 1,518 patients underwent randomization; 753 were
assigned to the invasive-strategy group and 765 to the
conservative-strategy group. The mean age of the pa-
tients was 82 years, 45% were women, and 32% were
frail. A primary-outcome event occurred in 193 pa-
tients (25.6%) in the invasive-strategy group and 201
patients (26.3%) in the conservative-strategy group
(hazard ratio, 0.94; 95% confidence interval (CI: 0.77
to 1.14; P = 0.53) over a median follow-up of 4.1 years.

Cardiovascular death occurred in 15.8% of the
patients in the invasive-strategy group and 14.2% of
the patients in the conservative-strategy group (hazard
ratio, 1.11; 95% CI: 0.86 to 1.44). Nonfatal myocardial
infarction occurred in 11.7% in the invasive-strategy
group and 15.0% in the conservative-strategy group
(hazard ratio, 0.75; 95% CI; 0.57 to 0.99).

Procedural complications occurred in less than
1% of the patients. According to these data, in older
adults with NSTEMI, an invasive strategy did not

significantly lower the risk of cardiovascular death
or nonfatal myocardial infarction than a conservative
strategy over a median follow-up of 4.1 years. The re-
sults of this trial must be considered in the approach
to older frail and multimorbid patients with NSTEMI
(17).

Erectile dysfunction drugs don’t mix well with
nitrates after myocardial infarction (MI) or
percutaneous coronary intervention (PCI)

A nationwide Swedish study bolsters the con-
traindication to using these drugs in combination. For
men with a history of myocardial infarction or PCI, it
may be risky to use nitrates for angina and phosphodi-
esterase-5 (PDES5) inhibitors for erectile dysfunction
at the same time.

Compared with men taking nitrates alone, those
who were also prescribed a PDES5 inhibitor had more
significant risks of mortality and a range of adverse
cardiovascular outcomes. That’s contrary to what was
hypothesized going into the study, and findings also
are discordant with other recent studies suggesting
that concomitant use of nitrates and PDES5 inhibitors
does not raise the risk of cardiovascular events.

The growing number of patients who are using
both types of agents, even though concomitant use is
formally contraindicated due to the potential for rel-
evant drops in blood pressure when they’re combined,
is driven by the desire for older men to maintain a high
quality of life, including an active sexual life.

The contraindication to the combined use of ni-
trates and PDE5 inhibitors remains, even if it’s critical
to sort out the issue around the concomitant use of
nitrates and PDES inhibitors because of the accumu-
lating evidence suggesting that PDES inhibitors can
be cardioprotective.

The first issue is educating primary care physi-
cians. In that context, physicians must integrate the
findings into what’s known about the drugs’ physi-
ologic effects and how they interact with each other,
taking into consideration that the general patient’s
quality of life is a critical part of treatment decisions

(18, 19).
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Transperineal versus transrectal prostate biopsy

A randomized multi-institutional clinical trial
showed that a newer technique, called transperineal
prostate biopsy (TPB) , reduced the risk of infection
compared to traditional approaches.

The TPB collects prostate tissue via a needle
through the skin of the perineum, in the area between
the rectum and the scrotum. The procedure, which
uses local anesthesia, allows physicians to bypass the
traditional and more infection-prone route of collect-
ing prostate biopsy tissue with a needle through the
rectum.

The PReclude infection EVEnts with No prophy-
laxis Trans perineal (PREVENT) trial, funded by the

National Cancer Institute, found no infections
among 382 men randomized to undergo the procedure
compared with six infections affecting 1.6% of the 370
men randomized to undergo the traditional transrectal
biopsy procedure. Transperineal biopsy should become
the new standard of care for prostate biopsy: It was as
effective as the transrectal biopsy approach to detect
cancer without the risk of infection or the need for
antibiotic prophylaxis (20).

Overtreatment of prostate cancer among men with
limited life expectancy

Men with limited life expectancy (LE) have his-
torically been overtreated for prostate cancer despite
clear guideline recommendations. To determine if
rates of overtreatment of men with limited LE have
persisted in the active surveillance era and whether
overtreatment varies by tumor risk or treatment, a co-
hort study was carried out in men with clinically lo-
calized prostate cancer in the Veterans Affairs health
system, who received a diagnosis between January 1,
2000, and December 31, 2019.

LE was estimated using the validated age-ad-
justed prostate cancer comorbidity index (PCCI).

Treatment trends among men with limited LE
were assessed using a stratified linear and log-linear
Poisson regression in aggregate and across PCCI and
tumor risk subgroups.The mean (+ SD) age for the

study population of 243,928 men was 66.8 (+ 8.0)
years. A total of 50, 045 (20.5%) and 11, 366 (4.7%)
men had an LE of less than 10 years and LE of less
than 5 years based on PCCI scores of 5 or greater and
10 or greater, respectively. Among men with an LE
of less than 10 years, the proportion of men treated
with definitive treatment (surgery or radiotherapy)
for low-risk disease decreased from 37.4% to 14.7%
(absolute change, -22.7%; 95% CI: -30.0% to -15.4%)
but increased for intermediate-risk disease from
37.6% to 59.8% (22.1%; 95% CI: 14.8%-29.4%) from
2000 to 2019, with increases observed for favourable
(32.8%-57.8%) unfavourable intermediate-risk dis-
ease (46.1%-65.2%).

Among men with an LE of less than 10 years
who were receiving definitive therapy, the predomi-
nant treatment was radiotherapy (78%). Among men
with an LE of less than 10 years, the use of radio-
therapy increased from 31.3% to 44.9% (13.6%; 95%
CI: 8.5%-18.7%) for intermediate-risk disease from
2000 to 2019, with increases observed for favourable
and unfavourable intermediate-risk disease. Among
men with an LE of less than 5 years, the proportion
of men treated with definitive treatment for high-risk
disease increased from 17.3% to 46.5% (29.3%; 95%
CI: 21.9%-36.6%) from 2000 to 2019. Among men
with an LE of less than 5 years receiving definitive
therapy, the predominant treatment was radiotherapy
(85%). The results of this cohort study suggest that, in
the active surveillance era, overtreatment of men with
limited LE and intermediate-risk and high-risk pros-
tate cancer has increased, mainly with radiotherapy,
despite clear guideline recommendations (21).

Tumors in older patients: new approaches?

Newer therapeutic strategies are also becom-
ing of interest in geriatrics. In many hematologic
malignancies, the adoptive transfer of chimeric an-
tigen receptor (CAR T cells) has demonstrated no-
table success; nevertheless, further improvements
are necessary to optimize treatment efficacy. Cur-
rent CAR-T therapies are particularly discouraging
for solid tumor treatment. The immunosuppressive
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microenvironment of tumors affects CAR-T cells,
limiting the treatment’s effectiveness and safety.
Therefore, enhancing CAR-T cell infiltration capac-
ity and resolving the immunosuppressive responses
within the tumor microenvironment could boost the
anti-tumor effect (22). Specific strategies include
structurally altering CAR-T cells combined with tar-
geted therapy, radiotherapy, or chemotherapy. Over-
all, monitoring the tumor microenvironment and the
status of CAR-T cells is beneficial and in further
investigating the viability of such strategies and ad-
vancing CAR-T cell therapy, might get fair perspec-

tives in older patients too.

Advancement in personalized regenerative
medicine: integration with natural healing

There is an increasing need for more effective and
accessible regenerative therapies that can enhance an
older demographic’s function and quality of life. The
innovative approach leverages the body’s inherent
healing capabilities rather than attempting to recreate
them artificially. Most of our body tissues have evolved
to heal small ruptures or fractures with remarkable ef-
ficiency and reproducibility. The initial phases of this
healing process are critical and rely on liquid blood
forming the solid regenerative hematoma (RH), a rich
living environment comprising key cells, macromol-
ecules, and factors that trigger and regulate regenera-
tion. For years, scientists have been looking at synthetic
approaches to recreate the natural regenerative envi-
ronment, which has proven difficult given its inherent
complexity

A methodology that enhances, rather than re-
places, the natural RH has been developed by combin-
ing synthetic peptide molecules with whole blood in
animal models, suggesting broad potential applications
in human regenerative medicine. The bio-cooperative
approach could offer new possibilities for personalised
treatments, as it utilises the patient’s own blood to cre-
ate bespoke regenerative materials.

The new methodology represents a departure
from traditional tissue engineering and harnesses and
enhances the body’s existing regenerative mechanisms,
potentially offering a more effective path to tissue

repair. While the initial results are promising, particu-
larly in bone repair. The ability to transform patient
blood into tuneable regenerative implants could offer
healthcare providers new options for personalised re-
generative therapies., with a practical approach that
could be implemented within clinical settings. Focus
on working with rather than replacing natural healing
processes could influence future developments in tissue
engineering and regenerative medicine and provides
proof-of-concept for a biocooperative approach that
goes beyond biomimicry by using mechanisms that
Nature has evolved to heal as tools to engineer acces-
sible, personalized, and regenerative biomaterials that
can be readily formed at point of use (23).
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