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Metabolic diseases such as obesity and type 2 diabetes are increasingly understood as conditions
shaped by interconnected pathways spanning glucose regulation, lipid metabolism and energy
balance. Addressing this complexity requires coordinated, system-level interventions.

Innovent Biologics is a research-driven biopharmaceutical company exploring innovative medicines
for cancer, autoimmune and metabolic disorders. Founded in 2011, the company integrates molecular
design, clinical research and large-scale manufacturing, while working to improve patient access to
high-quality therapies.

This publication highlights recent advances in metabolic science, focusing on emerging multi-target
strategies such as dual agonism. The featured studies explore how coordinating hormonal pathways
may enable more comprehensive metabolic management, addressing not only blood glucose but also
body weight, lipid metabolism and related risk factors.

Together, these perspectives reflect a field in transition, where biology and therapeutic design
converge to address the complexity of metabolic diseases.
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A DUAL AGONIST APPROACH
TO METABOLIC DISEASE

eases prove challenging for single-

ies, researchers are exploring

tegies to coordinate hormonal signals
ipid and energy expenditure pathways.

etabolic diseases such as obesity and
M type 2 diabetes arise from disruptions

across tightly coupled physiological
processes. For example, the twin-cycle
hypothesis proposes that excess lipid
accumulation in the liver and pancreas forms
reinforcing metabolic loops that contribute
to insulin resistance and B-cell dysfunction in
type 2 diabetes!. Appetite control, pancreatic
hormone secretion, hepatic metabolism
and whole-body energy expenditure shift
together, meaning that altering one single
endocrine signal can trigger compensatory
responses elsewhere in the system.

Over the past decade, therapeutic
development has focused largely on single
pathways, most notably glucagon-like
peptide-1 (GLP-1), a gut hormone released
after meals. GLP-1 receptor agonists link
nutrient intake to glucose-dependent insulin
secretion and central satiety signalling,
improving glycaemic regulation while
reducing food intake?.

However, metabolic dysfunction extends
beyond blood glucose regulation. Alterations
in lipid handling, hepatic fat accumulation
and energy expenditure are also common.
During weight loss, reduced energy intake
is often countered by adaptive reductions
in energy expenditure, therefore limiting
long-term efficacy. In type 2 diabetes,
improvements in glycaemic control can
coexist with abnormal blood lipid levels and
fatty liver disease. Current therapies may
not address the full spectrum of metabolic
dysfunction.

These complexities have driven interest
in ‘unimolecular polypharmacy’, in which a
single molecule engages multiple endocrine
pathways to address multiple metabolic
processes in parallel.

A key player in this strategy is glucagon.
Once viewed primarily as a hormone that
raises blood glucose by prompting hepatic
glycogen breakdown and glucose production,
glucagon is now understood to play a broader
role in energy and nutrient balance. In the

Innovent dark final.indd 3-4

twin-cycle hypothesis, hormones affecting
hepatic metabolism can reshape the lipid-
glucose feedback loops linking the liver and
pancreas.

In the liver glucagon receptor signalling
in hepatocytes regulates circulating amino
acid turnover by promoting their uptake
and conversion to urea. These processes
form a feedback relationship between
hepatic metabolism and glucagon secretion
from pancreatic a cells. Glucagon signaling
also facilitates lipid metabolism by
increasing fatty-acid oxidation and reducing
lipogenesis®. Beyond the liver, glucagon
receptor activation has been linked to
changes in energy expenditure in preclinical
models and under low-insulin or fasting
conditions in humans*.

This underpins efforts to co activate GLP
1 and glucagon receptors. The approach
hinges on balancing their complementary
actions: activation of the glucagon
receptor influences hepatic metabolism
and energy expenditure, whereas GLP-1
receptor activation supports meal-related
insulin secretion and appetite regulation,
helping prevent the rises in blood glucose
associated with glucagon signalling?.

Preclinical studies have demonstrated
that these activities can be combined
within a single molecule, and that the
relative balance between the two receptors
influences energy balance, body weight and
glucose control in diet-induced obese mice®.

As dual agonist strategies advance,
assessment is shifting from glucose-
centric endpoints to more integrated
metabolic phenotyping, including hepatic
lipid handling and energy expenditure.

Key questions remain about the relative
contribution of each receptor pathway in
vivo, the effects of sustained dual signalling
and long-term safety in humans. Resolving
these uncertainties will be central to judging
whether multi-receptor agonism can deliver
durable metabolic benefits beyond glucose
control alone. O
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HOW DUAL-AGONIST
APPROACHES COULD

CHANGE DIABETES AND

OBESITY CARE

ntinue to rise, and are a major risk factor
rch led by Chinese scientists points to new
broader metabolic management.

octors treating patients with metabolic
D diseases have often focussed on a

single key line on their blood test
results: that detailing HbA1lc. Thisis a
measure of average blood glucose over the
previous few months, and is used as a typical
marker of treatment success.

But over time, clinicians aiming to reduce
blood sugar spikes began to notice a pattern:
some patients showed improved HbAlc
numbers, while other parts of the metabolic
picture continued to worsen. In some of
these patients, liver fat persisted and blood
lipids stayed abnormal.

As a major driver of metabolic disease,
obesity is recognised as a risk factor for
multiple chronic conditions, including

type 2 diabetes, fatty
liver disease, and
cardiovascular disease.
To address the broader
metabolic burden
associated with obesity,
researchers are developing
therapies that target multiple
hormone receptors. One such
candidate is a drug called
mazdutide, a ‘dual agonist’ that
activates two separate hormone
pathways involved in regulating
blood sugar and energy balance.

Across a series of clinical studies
led by multiple research centres
in China, along with the Innovent
Biologics team, mazdutide was
found to be associated with
reductions in blood glucose and
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body weight in Chinese adults with type 2
diabetes under trial conditions, alongside
changes in metabolic measures such as waist
circumference and blood pressure®2. In
addition, among study participants who were
overweight or obese, mazdutide has also
shown the potential to influence longer term
metabolic parameters?.

The authors behind the research argue
that a new generation of dual-agonist
therapies may enable more comprehensive
metabolic management than has so far been
possible by addressing a broader spectrum of
risk linked to these conditions.

Beyond glucose control

Over the past decade, glucagon-like peptide

1 (GLP-1) receptor agonists have reshaped

the treatment landscape for type 2 diabetes.
They harness a natural signal from the gut that
boosts insulin release after eating to improve
glucose control and often lead to at least
modest weight loss by reducing appetite and
increasing satiety.

Now researchers have begun to explore
whether engaging more than one hormonal
pathway could build on these effects. As a dual
agonist, mazdutide not only targets the GLP-1
pathway, but activates the glucagon receptor,
which plays a role in energy metabolism and
lipid handling, regulating how the body uses
energy and draws on stored fat.

The DREAMS-1 trial began with the most
fundamental test. Detailed in a paperin Nature
in December 2025, this phase 3 randomized
study enrolled more than 300 Chinese adults
with type 2 diabetes that was not controlled by

diet and exercise alone, who were assigned to
a once-weekly dose of mazdutide or a placebo.
By week 24, the results showed that HbAlc
levels had been reduced by about 1.6-2% in
the mazdutide group compared with placebo.
This was accompanied by average decreases in
body weight about 6-8% in that group.

The DREAMS-2 trial, also detailed in a
paperin Nature, explored the effects of
the dual agonist even further. Rather than
placebo, the study tested whether its effects
differed from a GLP-1-only drug. More
than 700 adults with type 2 diabetes were
assigned to once-weekly mazdutide or a
GLP-1-only drug.

In the mazdutide group, HbA1c level had
been reduced by an amount comparable to the
GLP-1-only drug, with an additional reduction
of about 0.24-0.30% over 28 weeks. Compared
to the GLP-1-only drug, participants
receiving mazdutide also experienced greater
average reductions in body weight, with an
additional 4-6% decrease observed under trial
conditions.

In both studies, researchers observed
changes across a range of other metabolic
and organ-related measures, including waist
circumference, blood pressure, blood lipids,
and other markers linked to metabolic health.
The authors argue that this pattern suggests
that metabolic changes were coordinated
rather than isolated, reinforcing the case fora
broader approach to metabolic management.

Rethinking weight control
In China, the number of people who are
overweight or obese has risen rapidly
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over the past four decades. By 2050, the
country is projected to have the world's
largest overweight or obese population —
estimated at more than 600 million people

— contributing to a growing burden of
chronic diseases®. Excess body weight can

be accompanied by abnormal blood lipids,
elevated blood pressure and early signs of
cardiometabolic strain.

Against this backdrop, the researchers
behind the studies extended their
investigation of mazdutide beyond diabetes.
The GLORY programme was designed to test
whether the same dual-agonist approach
could support a more comprehensive form
of metabolic management in adults who
were overweight or obese. Detailed in The
New England Journal of Medicine in May
2025, GLORY-1 was a phase 3 randomized
trial conducted in Chinese adults who were
overweight or obese, many of whom also had
weight-related health conditions*.

In GLORY-1, more than 600 participants
were assigned to once-weekly injections of
mazdutide at different doses or placebo and
followed for up to 48 weeks. Participants

receiving mazdutide on average displayed
sustained weight loss over time, compared
with minimal change in the placebo group.
Average reductions in body weight during the
trial exceeded 14%.

Changes were also recorded in waist
circumference, blood pressure, blood lipids,
and liver health, with many participants
seeing liver fat fall by around a third or even
by half, alongside reductions in fat mass and
self-reported gains in physical function and
quality of life. The most common side effects
were mild to moderate gastrointestinal
symptoms, such as nausea and vomiting.

Targeting metabolic systems
Taken together, the DREAMS and GLORY
programmes describe a series of studies
examining the effects of mazdutide on
glycaemic measures, body weight and other
metabolic indicators in Chinese adults with
type 2 diabetes, who were overweight or
obese. Across these studies, investigators
reported changes not only in HbAlc and body
weight but also in measures such as waist
circumference and blood lipids, reflecting

the range of endpoints assessed in the
trials.

The authors state that significant
uncertainties remain. All studies
were conducted in a single national
population, and follow up durations
were restricted to the trial periods.
As aresult, questions regarding
use in broader populations,
the durability of effects after
treatment discontinuation
and the impact on longer term
clinical outcomes and will require
extended follow up or dedicated

outcome studies. O
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