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The Potential Impact of Large-Scale Weight Loss Early After Type 2 Diabetes Diagnosis by
Lifestyle and Incretin-Based Weight Loss Modalities: The Future of Type 2 Diabetes Care?

ARTICLE HIGHLIGHTS

• Why did we undertake this study?
Despite growing recognition that weight loss is central to type 2 diabetes treatment, uncertainty remains regarding the optimal timing and 
modalities for achievement of durable benefits.

• What specific question(s) did we want to answer?
We examined the potential advantages of inducing substantial weight loss at the time of type 2 diabetes diagnosis, comparing potential outcomes 
across different approaches.

• What did we find?
Incretin-based therapies reduce food-related cognitive burden (“food noise”), facilitate more durable weight loss than dietary interventions alone, 
and confer direct metabolic benefits, thereby offering broad clinical advantages with the potential to substantially reduce long-term treatment 
needs.

• What are the implications of our findings?
If cost constraints were addressed, early implementation of incretin-based weight loss strategies could markedly improve patient outcomes and 
health system efficiency.
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Type 2 diabetes has traditionally been viewed as a chronic, progressive condition. 
However, recent innovations, such as accessible low-calorie diets and newer 
weight loss medications, are challenging this paradigm. Evidence from clinical tri
als and mechanistic studies indicates that intentional weight loss, especially early 
in the disease course, can meaningfully alter its trajectory through reducing ec
topic fat and glycemic levels. New medications that reduce “food noise” are par
ticularly valuable in today’s obesogenic environments, helping patients regain 
some control over calorie intake and supporting sustainable lifestyle changes. 
These therapies can lead to weight loss of ≥10% in type 2 diabetes and may en
able newly diagnosed individuals to achieve and maintain normoglycemia for 
many years. Early, substantial weight loss combined with glycemic normalization 
has the potential to extend life expectancy, reduce or delay complications associ
ated with obesity and hyperglycemia, improve quality of life, and lower long- 
term care needs. Beyond weight reduction, additional health benefits are offered 
by these medications, as they also slow atherosclerosis and preserve kidney func
tion. Building on recent American Diabetes Association–European Association for 
the Study of Diabetes guideline recommendations, we propose that intentional 
weight loss at or near the time of diagnosis be considered a central strategy in 
type 2 diabetes management. To support this shift, proof-of-concept trials should 
be conducted for assessment of the long-term efficacy and durability of this ap
proach. With success, increased competition and broader access to weight loss 
medications could lower costs and expand availability—even in low- and middle- 
income countries, where diabetes rates are rising rapidly—supporting a transfor
mative change in the global standard of care.

Traditionally, type 2 diabetes has been viewed as a chronic, progressive disease—a 
belief that has endured for decades but is now being reconsidered with the avail
ability of accessible tools that can aid in the achievement of considerable weight 
loss, sustainable for various periods of time. In this article, we examine emerging 
evidence from recent observational studies and clinical trials to argue that in future 
management of type 2 diabetes intentional weight loss should be prioritized at di
agnosis to alter the disease’s natural course and place patients into ‘remission’ for 
a few years. By reducing “food noise,” newer incretin-based weight-loss medica
tions may best sustain intentional weight loss and may offer patients more auton
omy to address lifestyle factors beyond diet. Accordingly, this article suggests a 
potential to meaningfully extend weight-related management strategies outlined in 
the latest American Diabetes Association–European Association for the Study of 
Diabetes guidelines (1).
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TYPE 2 DIABETES IS A DISEASE OF 
EXCESS ADIPOSITY REVERSIBLE 
WITH INTENTIONAL WEIGHT 
LOSS IN A NEAR-LINEAR 
ASSOCIATION WITH REMISSION 
PROSPECTS

Multiple trials over the last few years 
and recent summaries of such trials 
have shown that type 2 diabetes is re
versible following intentional weight loss 
of ∼10% or more, especially early after 
diagnosis (2–4). This appears to be the 
case for all ethnicities for whom there 
has been testing thus far: Whites (2), 
those living in the Middle East (3), South 
Asians whether living in the U.K. (4) or in 
South Asia (5), and Afro-Caribbeans (6). 
It also appears to be the case for those 
who develop type 2 diabetes at apparently 
normal BMI levels (7), though further 
weight loss trials in other ethnic groups 
would be welcome. Even so, the findings 
suggest the more weight loss, the greater 
the chances of remission, with the associa
tion being almost linear in nature in two 
independent analyses of trial data (4,8) 
(Fig. 1A and B). Importantly, Fig. 1B shows 
this weight change–to–remission relation
ship for both partial (HbA1c <48 mmol/mol 
for >3 months) and complete (HbA1c 

<39 mmol/mol) remission. Also, in com
paring these two analyses, partial remission 
chances appear greater for a given percent 
weight loss in the case of starting weight 
loss interventions earlier in the course of 
type 2 diabetes (4) (Fig. 1A) as opposed 
to later diagnosis (8) (Fig. 1B). The same 
will be true for complete remission.

Several observations suggest that such 
linear weight change–to–remission data 
should not be a surprise (Table 1). First, ep
idemiology shows that obesity is strongly 
linked to incident type 2 diabetes—e.g., 
relative risks for people with BMI beyond 
∼40 kg/m2 approaching 20-fold relative 
to those for people with BMI 23.0 kg/m2, 
in a meta-analysis of 216 cohort studies 
(9). Second, at the clinical level, improve
ments in HbA1c and glucose levels are 
commonly observed in patients who 
achieve substantial intentional weight loss 
through lifestyle changes. Conversely, when 
weight is regained, HbA1c and glucose lev
els almost invariably rise in parallel, sug
gesting tight links. Third, consistent with 
these clinical patterns, lifestyle interven
tion trials, such as Look AHEAD (Action for 
Health in Diabetes), demonstrate a closely 
mirrored trajectory of change in both 
weight and HbA1c over time (10) (Fig. 2).

Consequently, the totality of evidence— 
from epidemiological, clinical, and inter
ventional studies—shows that type 2 dia
betes is, in most cases, triggered by excess 
weight. That noted, while individual risk 
factors such as age, sex, ethnicity, and 
genetics set different weight thresholds 
for disease onset, type 2 diabetes arises 
predominantly from weight gain in individ
uals with underlying (or acquired) β-cell 
dysfunction. This understanding leads to 
an important conclusion: without address
ing excess weight, type 2 diabetes cannot 
be effectively treated in most individuals. 
Over time, glycemic control will deterio
rate despite the use of glucose-lowering 
therapies that do not meaningfully target 
weight. Some of these concepts have 
been elegantly articulated in a recent 
seminal paper by Lingvay et al. (11).

Building on these perspectives and with 
more recent evidence, we propose that 
the primary therapeutic target in manag
ing type 2 diabetes should be substantial 
weight loss, initiated at diagnosis, in those 
living with obesity. When feasible and af
fordable, similar strategies could also be 
applied for people with prediabetes, am
plifying preventive benefits by delaying 
progression to overt diabetes, with mul
tiple benefits for patients.

UNDERSTANDING THE 
MECHANISMS: HOW WEIGHT LOSS 
REVERSES TYPE 2 DIABETES

Health care professionals often remain 
skeptical about new treatments, even 
when multiple trials show the same re
sults. In many instances, a mechanistic 
understanding is viewed as essential to 
validating new therapeutic approaches.

Fortunately, considerable progress has 
been made in elucidating the biological 
mechanisms that link excess adiposity to 
type 2 diabetes and explain how inten
tional weight loss can reverse the disease 
process. As individuals gain weight, they 
eventually exceed a personal threshold 
(which varies by age, sex, and ethnicity) 
at which fat begins to accumulate abnor
mally in nonadipose tissues. In the liver, 
this ectopic fat impairs insulin’s ability to 
suppress gluconeogenesis, leading to in
creased hepatic glucose production and 
contributing to hyperglycemia (12). Men
delian randomization studies with genetic 
instruments support a causal role for 
excess liver fat in the development of 
type 2 diabetes (13). Moreover, in several 

diabetes remission trials, including the 
SouTh AsiaN DiaBetes remission feasibil
ity studY (STANDby) (in South Asians), 
Diabetes Remission Clinical Trial (DiRECT) 
(predominantly Whites), and The Reversal 
of Type 2 diabetes Upon Normalization of 
Energy intake in people without obesity 
(ReTUNE), rapid reductions in liver fat fol
lowing intentional weight loss were ac
companied by improvements in glucose 
levels (4,7,14). Clinically, the significant 
declines in circulating ALT levels observed 
after weight loss in trials such as DiRECT, 
(15) correlate closely with direct measure
ments of hepatic fat reduction, providing 
clinicians with a practical surrogate marker 
for estimation of changes in liver fat.

Beyond hepatic fat, excessive accumu
lation of fat in the pancreas—facilitated 
by elevated circulating triglycerides and 
increased VLDL-triglyceride export to pe
ripheral tissues—may impair β-cell insulin 
secretion, further worsening glycemic 
control (12). In DiRECT, gold standard 
assessments, hyperglycemic clamp tech
niques with arginine stimulation, demon
strated improvements in first-phase insulin 
secretion among individuals who achieved 
remission, indicating enhanced β-cell func
tion (14). Preliminary evidence from DiRECT 
also suggests that intentional weight loss 
may promote favorable islet remodeling 
(16). Supporting this, many patients with 
type 2 diabetes who were previously on in
sulin have been able to discontinue it fol
lowing bariatric surgery (17), suggesting 
that β-cell function may be at least partially 
recoverable, even in individuals with longer 
durations of the condition.

Finally, although excess fat also accumu
lates in skeletal muscle, the effects of inten
tional weight loss on intramuscular fat are 
less well studied. Nonetheless, the broader 
concept of ectopic fat—defined as fat 
stored in organs not primarily intended for 
fat storage—remains central to the patho
genesis of type 2 diabetes. Evidence sug
gests that intentional weight loss may also 
reduce pathological fat deposition in mus
cle (18), thereby helping restore metabolic 
integrity, achieve normoglycemia, and pro
mote remission of type 2 diabetes.

THE BENEFITS OF INTENTIONAL 
WEIGHT LOSS IN TYPE 2 DIABETES 
GO FAR BEYOND GLYCEMIC 
NORMALIZATION

Type 2 diabetes remission is not only about 
improving glycemia levels. Intentional 

2 Early Weight Loss in Type 2 Diabetes Care                                                                                Diabetes Care

D
ow

nloaded from
 http://diabetesjournals.org/care/article-pdf/doi/10.2337/dci25-0069/846938/dci250069.pdf by R

esearch 4Life user on 17 N
ovem

ber 2025



Figure 1—A: Relationship between relative weight loss and achieving remission in STANDby, DiRECT 1- and 2-year follow-up studies, and DIADEM-I, 
all trials with duration of diabetes <6 years. Bars are 95% CI (4). B: Pooled mean proportion of participants with diabetes remission, with categorization 
by the proportion of total body weight loss across multiple trials. Error bars represent 95% CIs of the pooled estimates. For every 1 percentage 
point decrease in body weight, the probability of reaching complete remission increased by 2.17 percentage points (95% CI 1.94–2.40) and the 
probability of reaching partial remission increased by 2.74 percentage points (2.48–3.00) (8). 
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weight loss reduces many of the other 
risks that patients with type 2 diabetes 
commonly face. As recently reviewed 
(19), obesity is a causal factor in several 
major complications of type 2 diabetes— 
including cardiovascular disease (particu
larly heart failure with preserved ejection 
fraction and related arrhythmias), kid
ney dysfunction, and the development 
and progression of metabolic dysfunction–
associated steatotic liver disease (MASLD), 
which is an umbrella term under which is 
included metabolic dysfunction–associated 
steatohepatitis (MASH). Growing evidence 
shows that intentional weight loss can 
meaningfully reduce the development or 
the severity of many of these outcomes 
(20).

Large-scale intentional weight loss 
rapidly lowers systolic blood pressure 
(21) and reduces the risk of numerous 
other obesity-related conditions such as 
obstructive sleep apnea, osteoarthritis, re
spiratory difficulties, and potentially some 
cancers, though such benefits will emerge 
over different timescales (20).

Of further relevance, the excess adi
posity and ectopic fat that characterize 
type 2 diabetes must accumulate over 
several years before its onset, before 
and throughout the prediabetes phase 
and beyond. This explains why many 
obesity-related complications are already 
present by the time of type 2 diabetes 
diagnosis or their risks strongly increased. 
For example, sustained circulating eleva
tions in triglycerides and ALT, reflecting 

ectopic fat in circulation and in the liver, re
spectively, often precede diabetes onset 
(22). In addition, hypertension, also linked to 
excess salt intake, is a well-established 
predictor of type 2 diabetes (23).

This prolonged, over decades, expo
sure to excess weight and ectopic fat, 
along with the accompanying caloric and 
sodium excess, causes subclinical (and 
sometimes overt) damage to multiple or
gan systems—such as the kidneys, cardio
vascular system, and joints—even before 
diabetes develops, and some harms may 
therefore not be fully reversible, even 
with weight loss or diabetes remission. 
The potential for organ damage preven
tion or reversal likely depends on sev
eral factors, including the patient’s age, 
the duration and magnitude of excess 
weight, and the duration of diabetes 
(24). These factors also suggest that the 
ideal way to prevent type 2 diabetes is 
to change the obesogenic environment 
so that most people can maintain health
ier weight throughout the life course with
out conscious effort. Sadly, most countries 
are seeing worsening rather than improv
ing obesogenic environments, and will
power is not enough to change weights 
in the majority (25,26).

Nonetheless, regardless of where a pa
tient falls on the dysglycemia spectrum, 
substantial intentional weight loss, pri
marily through caloric (and often sodium) 
reduction, can help diminish the “toxic 
metabolic fuel” and “excess volume” 
that drive continued organ damage 

associated with obesity. These caloric re
duction or weight loss effects are espe
cially impactful in individuals with type 2 
diabetes, as weight loss can also normal
ize the damaging dysglycemia to prevent 
further glucose-related harm.

Beyond reducing harm, improving fit
ness, relieving fatigue (27), and restoring 
vitality can also result from large-scale in
tentional weight loss, enhancing quality of 
life. Unlike other type 2 diabetes thera
pies, weight loss offers benefits beyond 
glycemic control. In reducing “food noise,” 
incretin-based therapies may better sus
tain weight loss and support lifestyle 
changes by giving patients more auton
omy and mental bandwidth—a concept 
that warrants urgent study.

ABSOLUTE WEIGHT LOSS LEVELS 
NEEDED FOR REMISSION ARE ON 
AVERAGE HIGHER IN THE YOUNG, 
BUT LOWER IN NON-WHITES

Physical activity that builds muscle and 
reduces fat mass undoubtedly contrib
utes to lowering diabetes risk. However, 
the global increase in obesity is driven 
primarily by a chronic overconsumption 
of calories, a trend largely shaped by in
creasingly obesogenic food environments. 
As such, the central focus in clinical prac
tice must be to support patients in achiev
ing and maintaining reductions in caloric 
intake. This remains the cornerstone of ef
fective weight loss and the reversal of 
weight-related conditions—most notably 
type 2 diabetes.

Ample evidence suggests that far greater 
weight gain is required to trigger type 2 di
abetes at younger ages (28). Younger indi
viduals have greater muscle mass, more 
effective islet function, and a higher capac
ity for peripheral fat storage in comparison 
with older adults. As a result, a larger accu
mulation of ectopic fat is required to over
whelm this greater metabolic buffering 
capacity in the young and trigger type 2 
diabetes. Hence, type 2 diabetes at youn
ger ages is commonly accompanied by 
rapid, greater weight gain. Also, in com
parison with age-matched peers without 
diabetes, younger people with type 2 dia
betes exhibit significantly greater increases 
in blood pressure (perhaps via more salt 
intake, or associated lower activity levels), 
triglyceride levels, and glycemia than peo
ple who develop diabetes later in life, as 
demonstrated in analyses of primary care 
data from England (28) (Fig. 3).

Table 1—Range of evidence to support weight as causal for type 2 diabetes and 
weight loss as a key factor in its treatment

Type of evidence Top-line findings

Epidemiology • Relative risks for incident type 2 diabetes approach 20-fold in comparing 
individuals with BMI near 40 kg/m2 vs. BMI of 23 kg/m2 (9)

Observational • Clinically, weight and HbA1c seem to track in individual patients
• Follow-up of lifestyle trial evidence shows near-identical weight-to- 

glycemia patterns (e.g., as in Look AHEAD) (10)

Surgical • Multiple reports of patients coming off insulin following bariatric 
surgery (17) suggesting that endogenous insulin secretory capacity 
can be regained in many.

Randomized trials • Multiple LCD studies show that weight loss can lead to diabetes 
remission, with the relationship appearing linear, regardless of 
whether interventions occur soon after diagnosis or later in the 
diabetes lifecourse (4,8)

• The estimated contribution of weight loss to HbA1c reductions 
appears greater with incretin-based therapies when weight loss 
levels are more substantial (35)

Mechanistic • Liver fat appears causal for type 2 diabetes (12,13)
• Intentional weight loss reduces liver fat and pancreatic fat (14)
• Clamp evidence of β-cell function improvement on remission (14)
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In many non-White ethnicities, because 
of greater propensity for ectopic fat for a 
given BMI, less efficient β-cell functional 
capacity, or differences in muscle mass or 
function, less overall weight gain is needed 
across the life course to trigger type 2 dia
betes than in Whites (28) (Fig. 4); i.e., the 
metabolic susceptibility to a given weight 
gain is greater in many non-Whites than in 
Whites. The consequence is that young- 
onset type 2 diabetes is more common 
in non-Whites, developing at lower average 
BMIs, with less weight gain.

In many non-White populations, a 
greater susceptibility to type 2 diabetes 
at lower BMIs means its development of
ten occurs a decade earlier (28) so that 
many ethnicities face greater and earlier 
exposure to hyperglycemia, which also 
progresses more rapidly. Whether the 

relative impact of excess weight versus 
hyperglycemia on future complications dif
fers between ethnic groups remains an 
open question. Nevertheless, weight loss 
can reverse type 2 diabetes in many non- 
White ethnicities (e.g., South Asians, Afro- 
Caribbeans, Qataris), as shown in a few 
trials across the world (3,4,6). At the same 
time, intentional weight loss reverses clini
cally evident factors (e.g., blood pressure, 
dyslipidemia) and less visible pathological 
processes—including inflammatory, hemody
namic, and cellular stress pathways—linked 
to excess or ectopic fat in all ethnicities.

COMPARING AND CONTRASTING 
TOOLS FOR LARGE-SCALE WEIGHT 
LOSS AND EARLY REMISSION

Robust evidence from randomized con
trolled trials points to three primary, 

evidence-based weight loss strategies to 
achieve normoglycemia: 1) cutting calo
ric intake via the use of low-calorie diets 
(LCD), often in the form of soups and 
shakes, for a few months; 2) use of incretin- 
based weight loss medicines (GRAPHICAL 

ABSTRACT); or 3) bariatric surgery. Obvi
ously, these approaches can be com
bined. The pros and cons, including side 
effects, of each approach merit thought
ful discussion.

LCD

LCD, typically ∼850 kcal/day for 3–5 months 
followed by food reintroduction and life
style support, produce substantial weight 
loss averaging ∼10% at 1 year. Random
ized trials, including DiRECT, show remis
sion of type 2 diabetes in ∼40%–60% of 
participants at 1 year (2,3). Remission rates 
decline over time (∼33% at 2 years, ∼13% 
at 5 years) (29,30), but many maintain im
proved glycemic control and lower weight.

In DiRECT, mean weight reduction sus
tained at year 5 was 6.1 kg for participants 
receiving continued low-intensity support 
during years 3–5 (30). They also spent sig
nificantly more time with >5% weight loss 
and HbA1c <48 mmol/mol in comparison 
with control participants. Over 5 years, 
27% of intervention participant visits 
showed them to be in remission vs. 4% 
of the time for control participants.

These findings indicate that structured 
calorie restriction can achieve meaningful 
weight loss and remission, with years of 
reduced exposure to excess weight and 
dysglycemia—likely lowering complica
tions. In support, serious adverse events 
were significantly less frequent in the 
DiRECT intervention group (4.8 vs. 10.2 per 
100 patient-years; P = 0.0080) (30). More 
definitive evidence is needed, however, 
as adverse event numbers were small.

The Pros and Cons of LCD
LCD offer several advantages over other 
modalities, including relatively low cost 
and that it can be delivered virtually, as 
demonstrated in a recent weight loss 
trial (27). Also, conclusions from first- 
year data from the National Health Ser
vice Type 2 Diabetes Path to Remission 
(T2DR) program in England are that re
mission of type 2 diabetes is possible 
outside of research settings, through at- 
scale service delivery, though with some
what lower remission rates than seen in 
trials (31). Longer-term follow-up of this 

Figure 2—Trajectories of weight (A) and HbA1c (B) changes following intensive lifestyle inter
vention in Look AHEAD (10). 
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latter program has not been reported. 
Common short-term side effects of LCD 
include fatigue, headaches, nausea, con
stipation, diarrhea, and dizziness, though 
most largely fade over time.

In low- and middle-income countries, 
meeting similar calorie targets can often 
be achieved using inexpensive, locally 
available foods in place of commercial 
meal replacements, making the approach 
globally relevant. However, improving the 
long-term sustainability of LCD remains a 

critical challenge. While effective in the 
short term, maintaining weight loss in 
the context of highly obesogenic environ
ments is difficult, as seen in the 5-year 
DiRECT data (30). Persistent exposure to 
external food cues—“food noise”—drives 
relapse, suggesting that interventions di
rectly targeting appetite regulation may 
be more effective over the long term.

Additionally, not all patients are will
ing to undertake such interventions. In 
DiRECT, only approximately one-quarter 

of eligible individuals within the first 
6 years of diagnosis chose to participate 
in the LCD program (2), which was deliv
ered in person and required consider
able motivation and effort. Uptake may 
improve with now proven virtual deliv
ery methods, but likely fewer than one- 
half of patients would engage with such 
an intensive strategy, given the high de
mands on willpower and self-regulation— 
factors often influenced by broader socio
economic and psychological constraints.

Figure 3—Adjusted age-specific mean differences (95% CI) in BMI (A), weight (B), systolic blood pressure (BP) (C), and triglyceride level (D) in men 
and women recently diagnosed with type 2 diabetes in comparison with men and women without diabetes. E: Age-specific mean HbA1c levels in 
men and women recently diagnosed with type 2 diabetes (28). Diamonds, blue, men; squares, red, women. 
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INCRETIN-BASED WEIGHT LOSS 
MEDICINES, WEIGHT LOSS, 
POTENTIAL FOR REMISSION, AND 
MULTIPLE OTHER WEIGHT- 
RELATED BENEFITS IN TYPE 2 
DIABETES

Robust evidence now demonstrates that 
certain incretin-based medications can in
duce meaningful weight loss in people 
with and without type 2 diabetes. In in
dividuals with type 2 diabetes averag
ing ∼8 years’ duration and HbA1c ∼8%, 
mean weight losses of 9.6% (6.2% placebo 
corrected) and 14.7% (11.5% placebo cor
rected) were reported with semaglutide 
2.4 mg (32) and tirzepatide 15 mg (33), re
spectively. These are the only two agents 
currently licensed for both obesity and 
type 2 diabetes that consistently produce 
weight loss of approximately ≥10% in this 
population. Importantly, in A Study of Tirze
patide (LY3298176) in Participants With 
Type 2 Diabetes Who Have Obesity or Are 
Overweight (SURMOUNT-2), tirzepatide 
15 mg for 72 weeks produced significantly 
greater placebo-corrected weight loss 
(−17.7%) in patients with type 2 diabetes 
when HbA1c was <7% at baseline than in 
those with HbA1c >9%, in whom average 
placebo-corrected weight loss was near 
half that at 9% (34). This important 
observation supports the potential for 
meaningfully more weight loss, which 

patients desire, with initiation of incretin- 
based weight loss therapies soon after 
diagnosis.

Sustained weight loss with these agents 
has also now been demonstrated in indi
viduals without diabetes at least over 
3–4 years in trials such as A Study of Tirze
patide (LY3298176) in Participants With 
Obesity or Overweight (SURMOUNT-1) (35) 
and Semaglutide Effects on Cardiovascular 
Outcomes in People With Overweight or 
Obesity (SELECT) (36). If similar durability of 
weight loss is seen in type 2 diabetes, this 
would be a major advantage over the 
steady weight regain seen after LCD, as re
ported in the 5-year DiRECT data (30). This 
latter observation does not diminish the 
value of lifestyle interventions but, rather, 
underscores the known difficulty of main
taining weight loss through nonpharmaco
logical means—particularly in the context 
of obesogenic environments.

Incretin-based therapies suppress ap
petite and modulate food-related cues, 
aiding in the reversal of hyperglycemia 
and reduction of obesity-related compli
cations affecting the liver, heart, kid
neys, joints, and lungs. Semaglutide and 
tirzepatide further improve glycemic con
trol through direct actions on pancreatic 
α- and β-cells. The contribution of weight 
loss to glycemic improvement increases 
with the degree of weight reduction, 

from approximately 25% in SELECT (37) 
to 55% in SURMOUNT-1 (35). Addition
ally, these agents lower atherosclerotic 
cardiovascular disease risk by ∼14% inde
pendently of weight loss (38) and enhance 
quality of life and self-esteem (2,39).

Given that cardiovascular risk rises 
many years before type 2 diabetes diagno
sis, as demonstrated by Danish colleagues 
(40), early intervention with these agents is 
further suggested. It follows that in target
ing appetite, weight, glycemia, and the 
broad risk of complications and comorbid
ities, initiating incretin-based weight loss 
therapies at or soon after diagnosis has the 
best potential to normalize glycemia, re
verse weight-related harms, and halt meta
bolic decline for years, while at the same 
improving overall health and daily function
ing. (See graphical abstract available in the 
online version of the article.)

Improved appetite control with these 
agents may also enable patients to be 
more receptive to other lifestyle changes, 
such as increased physical activity, that 
are often difficult amidst constant food- 
related cues. Widespread early use of 
these medications could thereby reduce 
clinical visits, screenings, and complica
tions, substantially lowering health care 
costs. Indeed, sustained diabetes remis
sion over several years—though debate 
remains as to the definition of remission 

Figure 4—Adjusted age-specific mean differences (95% CI) in weight in White (diamonds, purple), South Asian (circles, orange), and Black (trian
gles, green) individuals recently diagnosed with type 2 diabetes in comparison with individuals without diabetes (28). 
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while on medication—may offset the 
initial treatment investment by reducing 
long-term disease burden and health 
care resource use (See graphical ab
stract available in the online version 
of the article.)

THE PROS AND CONS OF 
INCRETIN-BASED WEIGHT LOSS 
MEDICINES

Pros
Pharmacologically reducing “food noise” 
and achieving sustained weight loss near 
diabetes diagnosis offers an optimal strat
egy for many patients. When drugs are 
initiated at lower HbA1c weight loss ap
pears more robust (34), is more durable 
than with LCD, and is accompanied by 
the direct glycemic and cardiometabolic 
benefits of incretins.

Younger individuals with type 2 diabe
tes often face greater metabolic vulnera
bility and rapid weight gain. For them, 
weight loss should be the primary target, 
alongside lasting skills in terms of diet, ac
tivity, and sleep (41). Substantial weight 
loss with incretin-based therapy may shift 
care from managing hyperglycemia alone 
to addressing lifestyle and psychological 
needs, helping sustain improvements and 
enhance well-being.

Because non-White groups often de
velop diabetes at lower weights, smaller 
weight reductions may suffice to normal
ize glycemia, yielding greater metabolic 
benefit. Preliminary evidence also sug
gests that incretin therapies may reduce 
cardiovascular events more in Asian than 
in White populations (42), a notable find
ing, if confirmed, given the high athero
sclerotic risk in South Asians (43).

Cons
The primary limitation to widespread use 
of incretin-based weight loss therapies at 
type 2 diabetes diagnosis is affordability. 
Many health systems, especially in low- and 
middle-income countries, currently cannot 
support the high costs of these medica
tions. Additionally, approved treatments 
require weekly injections, posing logistical 
challenges—including storage, transport, 
and administration—that strain already 
overburdened health care infrastructures.

However, there is reason for cautious 
optimism. Oral GLP-1 receptor agonists 
with good efficacy and, hopefully, at 
lower costs may soon become available. 
These will be easier to transport and 

store and to administer for many. More
over, a new generation of drugs targeting 
GIP, glucagon, and other enteroendocrine 
hormones are under development, po
tentially offering even greater weight loss. 
While these novel therapies could trans
form treatment, their long-term safety and 
health effects remain to be established.

Incretin-based weight loss therapies 
are also not without side effects. They 
can cause nausea and vomiting, espe
cially in starting or uptitrating doses, 
though slower dose escalations and care
ful dietary changes can help and, in most, 
side effects minimize substantially with 
longer use (44). As with other weight loss 
interventions, the risk of gallbladder dis
ease increases, though risk of pancreatitis 
does not appear to be higher than with 
placebo in randomized trials (38). There 
are some concerns about loss of muscle 
mass and potential for sarcopenia, but the 
best evidence suggests that muscle mass is 
lowered in line with the amount of weight 
change (18) with tirzepatide, whereas phys
ical functioning appears to improve with 
weight loss from semaglutide even in those 
>75 years of age with heart failure (45). 
This improvement in physical functioning is 
likely as fat mass loss is always substantially 
greater than loss in muscle mass with such 
therapies.

Some have raised concerns about po
tential malnutrition with greater weight 
loss, but to date, there are no robust 
data examining this and there is no strong 
evidence of bone loss. For now, therefore, 
the benefits of these medications appear 
to far outweigh their potential harms, as 
they reduce risks for multiple chronic cardio
vascular, metabolic, and other conditions— 
and may also lower all-cause mortality, with 
emerging signals of benefit for noncardio
vascular outcomes (46).

BARIATRIC SURGERY

Bariatric surgery can lead to signifi
cant weight loss and remission of type 2 
diabetes in many patients. A proof-of- 
concept randomized trial with 60 par
ticipants showed sustained weight loss 
exceeding 20% over 10 years and nota
bly higher remission rates following cer
tain procedures—especially biliopancreatic 
diversion, which achieved a 50% remission 
rate—compared with just 5% with medi
cal therapy (47). For surgery groups there 
was also a marked reduction in diabe
tes-related complications. These findings 

support the known benefits of substantial 
weight loss for diabetes outcomes, though 
larger trials are needed to confirm these 
results.

Pros and Cons of Bariatric Surgery
Despite its effectiveness, bariatric surgery 
is less appealing for many, especially those 
who develop type 2 diabetes at BMI levels 
below typical surgical thresholds. For ex
ample, the bariatric surgery trial involved 
patients with average BMI of ∼44 kg/m2 

(47), significantly higher than the average 
BMI of ∼30 kg/m2 at which people in 
high-income countries develop type 2 dia
betes. In low- and middle-income coun
tries, where diabetes often occurs at even 
lower BMIs, surgery’s relevance is further 
limited—even if it were widely accessible.

In comparison with medical treatments, 
surgery also carries risks of more severe 
side effects, which can reduce patient ac
ceptance. Common short-term side effects 
include pain, fatigue, nausea, and vomit
ing, whereas long-term effects can include 
nutritional deficiencies, gallstones, and 
changes in bowel habits. However, when 
performed by experienced surgeons, bar
iatric surgery can deliver excellent out
comes, and its mostly onetime cost may 
be meaningfully lower than the cumulative 
expenses of long-term pharmacotherapy.

Overall, while bariatric surgery remains 
a powerful tool for sustained weight loss 
and type 2 diabetes management, it is 
not preferred by most patients and is not 
scalable to the millions living with obesity 
and type 2 diabetes worldwide.

GAPS IN KNOWLEDGE

Pursuing earlier weight loss strategies 
for many with type 2 diabetes raises 
several important matters and ques
tions, including the following.

1. Combined approach: Is it feasible to ini
tiate many patients at type 2 diabetes 
diagnosis on LCD to achieve signifi
cant weight loss and then prescribe 
incretin-based weight loss medications 
to prevent weight regain and maintain 
remission? In other words, could a 
combined dietary and pharmacological 
approach be effective for many? Or is 
it better to offer the choice of either 
LCD or incretin-based weight loss and 
allow patients to choose? If costs were 
not an issue, most would likely choose 
the latter approach.
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2. Intermittent versus continuous ther
apy: Can weight loss medications 
be given intermittently—e.g., during 
more challenging periods like winter 
months—or is continuous use prefer
able to maximize atherosclerotic ben
efit, which may largely derive from 
the drugs’ direct tissue effects? For 
those with lower calculated cardiovas
cular risk, and already protected by 
other cardioprotective agents, it may 
be acceptable to consider intermittent 
treatment if weight losses are sustained 
to keep HbA1c levels normal.

3. Combination therapy with SGLT2 in
hibitors: Given that SGLT2 inhibitors 
also reduce risks of chronic kidney 
disease and heart failure through 
different mechanisms and may pro
vide additive weight loss benefits in 
combination with incretin-based thera
pies (48), should these drugs be co
prescribed at the onset of type 2 
diabetes? Or is it enough to give in
cretin therapies first for most and 
only add SGLT2i when specific risks— 
i.e., chronic kidney disease, heart fail
ure—are identified or for further 
glycemic improvements?

4. Targeted patient selection: Rather 
than aiming for large-scale weight 
loss in all newly diagnosed patients 
regardless of age or BMI, it may be 
more cost-effective to initially focus 
intensive weight loss efforts on indi
viduals below a certain age and 
above a BMI threshold, e.g., those 
age <55 years, with BMI >30 kg/m2 

for White populations, with lower 
BMI cutoffs for non-White popula
tions (e.g., >27.5 kg/m2). This ap
proach prioritizes those who stand to 
benefit most. Indeed, younger indi
viduals with type 2 diabetes and obe
sity tend to lose more life years (49) 
and experience more obesity-related 
complications than those diagnosed 
later in life. In contrast, many leaner 
people presenting with type 2 diabetes, 
often when older, tend to do well on 
lower-cost medications, and their 
lower adiposity means less obesity-re
lated complications. Similarly, different 
approaches may be needed in lean dia
betes in younger people. Thus, a per
sonalized approach remains important.

5. Targeted weight loss needs: It is im
possible to give one target weight loss 
figure to achieve remission for all pa
tients presenting with new diabetes 

because of the differences in weights 
with development of type 2 diabetes, 
varying by age, sex, and ethnicity, as 
in Fig. 3. However, on average, people 
with type 2 diabetes at diagnosis 
are ∼3–4 BMI units heavier than their 
nondiabetes counterparts—so ∼9–15 kg 
heavier, hence the ∼10% on average. 
But some may do well with weight 
loss of, say, 5%, and others will need 
to lose more.

6. Adjusting clinical monitoring: For pa
tients who achieve rapid remission, is 
it safe to reduce the frequency of rou
tine annual tests and care processes, 
particularly if initial evaluations show 
no retinopathy and normal kidney 
function? In other words, if glycemia 
levels are normalized post-LCD or 
with relevant incretin therapy, the 
potential of any diabetes-related mi
crovascular harm is markedly reduced, 
perhaps becoming negligible, so that 
all the usual routine diabetes care 
processes could be avoided. Patients 
achieving remission could also be clas
sified accordingly, which may posi
tively affect their insurance status— 
with only an annual HbA1c test re
quired for ongoing monitoring.

7. Optimizing lifestyle strategies with 
incretin-based weight loss therapies: 
Uncertainty remains as to the opti
mal lifestyle interventions to pair with in
cretin-based weight loss therapy, and 
the best timing for them. Some evi
dence suggests that initiating intensive 
lifestyle programs concurrently may 
not provide significant additional 
weight loss, and further research is 
needed to clarify the role of tar
geted physical activity in enhancing 
functional outcomes in this context.

8. The sustainability and long-term con
sequences of incretin-based weight 
loss therapies: Uncertainty remains 
as to whether patients can maintain 
long-term use of these medicines with 
good adherence. Trials suggest this 
may be feasible for up to 4 years for 
most patients prescribed such medi
cines (36), but more real-world evi
dence is needed, particularly once 
current supply, insurance, and cost 
barriers become less limiting. The 
long-term consequences of incretin- 
based weight loss therapy also remain 
unclear, and ongoing pharmacovigi
lance is warranted.

9. Measures of adiposity: BMI may not 
be the ideal marker for adisopathy, 
the effect of excess fat mass to drive 
pathological consequences, in all in
dividuals below a certain BMI level. 
Current product labeling for GLP-1–
based therapy in the U.S. does not 
stipulate BMI as a marker for use of 
the products for weight loss or diabe
tes indications. Developing validated, 
low-cost, low-burden, reproducible, 
scalable measures of adisopathy may 
be impactful in clinical decision-making 
for a subset of individuals with diabetes 
and, more generally, a topic of intense 
interest.

Of course, many of these issues remain 
unresolved, highlighting the urgent need 
for further research to optimize weight 
loss strategies and improve outcomes in 
type 2 diabetes. However, the direction 
of travel seems clear and the sooner 
such research is done the better for fu
ture diabetes care.

CONCLUSIONS

Accumulating evidence suggests that scal
able tools now exist to restore and main
tain normoglycemia over the long term 
through substantial weight loss, effectively 
removing type 2 diabetes and many of its 
associated care costs for years, a major 
potential benefit for many people and 
health care systems.

Appetite-suppressing, satiety-enhancing 
medications that reduce “food noise” 
can produce weight loss of ≥10%, help
ing many newly diagnosed patients sustain 
glycemic control and delay obesity-related 
complications. Beyond reducing ectopic 
fat, these therapies slow atherosclerosis, 
protect kidney function, and support bet
ter appetite control—potentially supporting 
more long-lasting lifestyle changes.

For establishing this treatment model, 
proof-of-concept trials are needed to 
confirm the long-term efficacy and feasi
bility of early, weight-focused interven
tions, perhaps in particular incretin-based 
therapies. With success, increased avail
ability and competition among incretin- 
based therapies could reduce costs and 
support a transformative change in the 
global standard of care.
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