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The prevalence of obesity in older adults (people aged >60 years) is increasing in line with the demographic shift in global
populations. Despite knowledge of obesity-related complications in younger adults (increased risk of type 2 diabetes, liver and
cardiovascular disease and malignancy), these considerations may be outweighed, in older adults, by concerns regarding weight-
loss induced reduction in skeletal muscle and bone mass, and the awareness of the ‘obesity paradox’. Obesity in the elderly
contributes to various obesity-related complications from cardiometabolic disease and cancer, to functional decline, worsening
cognition, and quality of life, that will have already suffered an age-related decline. Lifestyle interventions remain the cornerstone of
obesity management in older adults, with emphasis on resistance training for muscle strength and bone mineral density
preservation. However, in older adults with obesity refractory to lifestyle strategies, pharmacotherapy, using anti-obesity medicines
(AOM:s), can be a useful adjunct. Recent evidence suggests that intentional weight loss in older adults with overweight and obesity
is effective and safe, hence a diminishing reluctance to use AOMs in this more vulnerable population. Despite nine AOMs being
currently approved for the treatment of obesity, limited clinical trial evidence in older adults predominantly focuses on incretin
therapy with glucagon-like peptide-1 receptor agonists (liraglutide, semaglutide, and tirzepatide). AOMs enhance weight loss and
reduce cardiometabolic events, while maintaining muscle mass. Future randomised controlled trials should specifically evaluate the
effectiveness of novel AOMs for long-term weight management in older adults with obesity, carefully considering the impact on

body composition and functional ability, as well as health economics.
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INTRODUCTION

Although ageing populations highlight the success of modern
health care, many people living into older age, commonly
considered >60 years [1], have impaired quality of life (Qol)
attributable to physical disability and/or a variety of chronic
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diseases [2]. Obesity, poor diet quality, and sedentariness have
become more prevalent, whilst smoking has declined [3, 4]. The
biggest increase in prevalent obesity has been in older adults, with
~20% of this age group now living with a body mass index (BMI)
>30kg/m? [5].
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The ‘obesity paradox’ suggests that increasing adiposity in older
adults is paradoxically associated with a lower mortality risk, and
thus obesity has been considered less concerning in this
population [6]. It is believed this potential protective effect of
living with obesity in older adults is restricted to those living only
with overweight/lesser degrees of obesity [7], hence the rationale
for pharmacological intervention to treat excess weight in older
adults is a relevant therapeutic consideration as it would be in
younger people.

We are currently amid an evolving revolution in obesity
pharmacotherapy, with increasingly efficacious anti-obesity med-
icines (AOMs), incorporating uni-, bi- and trimolecular incretin
receptor agonists [8, 9]. Our improved understanding of the
complex biological regulation of appetite, metabolism and body
weight, involving co-ordinated responses between peripheral
tissues and central appetite-regulating centres, has resulted in the
availability of nine Food and Drug Administration (FDA) (liraglu-
tide, semaglutide, tirzepatide, orlistat, phentermine, phentermine/
topiramate, bupropion-naltrexone, setmelanotide, and metrelep-
tin), and seven European Medicine Agency (EMA) (excluding
phentermine and phentermine/topiramate), approved AOM:s.
However, scarce evidence exists for these AOMs in older adults
[10], hence the current narrative will review the evidence for
obesity pharmacotherapy in this sub-population.

AGE-RELATED CHANGES IN BODY COMPOSITION AND THEIR
SEQUELAE
Progressive change in body composition occurs with ageing,
characterised by four phenotypes in older adults, that can increase
the likelihood of mortality through comorbid disease [11]: sarcope-
nia, healthy weight, obesity and sarcopenic obesity [12] (Fig. 1).
Obesity is a chronic relapsing disease process, attributable to the
complex interaction between genes and environmental risk
factors, characterised by excess adiposity, that adversely impairs
health [13]. Obesity is equally defined in older and younger adults
using a BMI >30 kg/m?, with ethnic specific BMI thresholds [14],
although surrogate markers of fat mass and distribution, such as
waist circumference (WC) and height-to-weight ratio, may more
accurately define body composition in older adults [15]. People
living longer with obesity may have associated comorbidity [16],
involving musculoskeletal, cardiometabolic and mental health
complications, with higher rates of malignancy [17], although it
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Fig. 1 Venn diagram exploring the four body composite
phenotypes in older adults (including healthy weight). The triad
of sarcopenia, as defined by The European Working Group on
Sarcopenia in Older People (EWGSOP), is illustrated [35]. Co-morbid
complications related to obesity include, but are not limited to,
cardiovascular disease (CVD), metabolic dysfunction associated
steatotic liver disease (MASLD), type 2 diabetes (T2D), hormone-
dependant cancers, and musculoskeletal (MSK) issues such as
osteoarthritis.
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remains unclear the extent to which cumulative exposure to
obesity impacts upon their respective clinical outcomes [18-21]. It
has been postulated that early-onset obesity carries favourable
adipose distribution, conferring a metabolically healthier pheno-
type than if obesity develops in older adults [20].

Quality of life

Physical disability typically develops once the BMI exceeds 30 kg/m?
[22], with negative impact on QoL [11]. Chronic pain is the main
driver of obesity-related disability, explained by increased mechanical
load, low-grade inflammation and consequences of cardiometabolic
disease (peripheral neuropathy and claudication) [23].

Cardiometabolic disease

The prevalence of T2D in older adults correlates with BMI and WC
[24, 25]. Five distinct clusters of diabetes have been proposed, of
which mild age-related diabetes is the most common, making up
40% of diabetes diagnoses, and is directly attributable to ageing-
related ectopic fat deposition and insulin resistance [26]. The
impact of cumulative exposure to, and age-of-onset of, obesity on
diabetes incidence is unclear [18-21]. Similarly, the association
between obesity with cardiovascular disease (CVD), and cognitive
decline, in older adults is not definitive. Recent prospectively
designed studies have found higher WC increases CVD risk in older
adults [27, 28], whilst meta-analyses demonstrate increased risk of
incident dementia following obesity in mid-life, but a reduced risk
when obesity is developed in older adulthood [29, 30].

Cancer

In post-menopausal women, obesity is associated with breast
cancer, malignant melanoma, and endometrial cancer [31, 32],
whilst both older males and females are at increased risk of
hepatobiliary (gallbladder and pancreatic), and genitourinary
(renal, bladder, uterine, cervical and prostate) cancers [33].

Mortality

The obesity paradox suggests older adults living with obesity are
relatively protected against mortality compared to their younger
counterparts [6]. However, evidence suggests that there is a
divergence point, related to obesity severity, at which mortality
risk becomes increasingly modulated. Thus the evidence would
suggest that although overweight may reduce mortality risk,
obesity clearly and incrementally increases mortality risk (vs.
healthy weight) [7]. Crucially, the obesity paradox is likely heavily
confounded by two factors: (1) whether weight loss is intentional,
and (2) the use of the BMI metric, which poorly reflects the
contribution of body composition towards body weight in older
adults [15, 34]. Moreover, another meta-analysis concludes that
older populations, being overweight was not found to be
associated with an increased risk of mortality [16].

Sarcopenia. The European Working Group on Sarcopenia in
Older People (EWGSOP) describe a triad for sarcopenia diagnosis:
(1) low muscle strength, (2) low muscle quantity/quality, and (3)
low physical performance. EWGSOP advocate a primary care
assessment combining a questionnaire (SARC-F; a 5-item ques-
tionnaire relating self-reported clinical features of sarcopenia) with
muscle strength testing, such as grip strength, and suggest more
detailed assessment using image-derived quantification of muscle
quantity/quality, and physical performance testing, are reserved
for disease prognostication and research purposes [35]. Sarcope-
nia aetiology is multi-factorial, driven by progressive anabolic
resistance to nutrition and physical activity [36, 37], and age-
related structural (vertebral compression and unfavourable fat
deposition [38]), metabolic (reduced basal metabolic rate [39]) and
hormonal (lower circulating anabolic hormones (testosterone,
growth hormone and insulin-like growth factor-1)) changes; more
prominent in adults of lower socioeconomic status [40].
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As with obesity, reduced muscle strength in sarcopenia is
associated with disability and poor QoL [25], as well as risk of
adverse events and subsequent hospital care, increasing the
financial burden to the health service [41]. Moreover, a recent
meta-analysis demonstrates significantly higher mortality risk in
patients living with sarcopenia [42].

Sarcopenic obesity.  Finally, the confluence of ageing and obesity
epidemics has resulted in the concomitant presence of acceler-
ated sarcopenia and obesity, termed sarcopenic obesity, which
seems to be associated with a risk synergistic with those of the
individual entities [12].

IMPACT OF WEIGHT LOSS ON OLDER ADULTS

Weight loss in younger adults brings about multiple benefits.
Weight loss of 5-10% total body weight can improve physical
function and such cardiometabolic risk factors as blood pressure
and lipid profile, whilst weight loss exceeding 10% can
additionally improve cancer risk, fertility, and health-care costs,
while further improving cardiometabolic outcomes [43, 44]. The
same body weight, dose-response relationship cannot be
assumed to hold true for older adults, and the risk of sarcopenia
and reduced bone density with significant weight loss needs to be
considered. However, many epidemiologic studies fail to account
for the intentionality of weight loss. Unintentional weight loss,
more likely driven by comorbid disease, excessively impacts
metabolically active tissue over fat mass [45]. As a result, data are
heterogenous, with beneficial effects of weight loss on disability
and cardiometabolic health, but also important risks that may be
forgotten about by clinicians.

Morbidity

The comorbid impact of weight loss on older adults can be
collectively considered by its musculoskeletal and metabolic
impact with physiological effects on different tissues such as
skeletal muscle and bone, and on cardiovascular and metabolic
function.

Skeletal muscle. Generally, each kilogram of body weight lost
constitutes ~75% fat mass and ~25% muscle mass [46], although
the relationship is non-linear and governed by the magnitude of
weight loss [47]. When older adults lose weight under supervision,
their physical function and QoL outcomes improve [48, 49].
Concomitantly, muscle mass is more likely preserved during
intentional weight loss, but is reduced during unintentional
weight loss [50]. Interestingly, loss of muscle mass in itself appears
not to be associated with functional decline and disability [51] but
rather maintenance of muscle strength is key to preventing
functional decline [52], with randomised controlled trials (RCTs)
demonstrating the benefit of resistance training in older adults
[53]. Muscle strength and muscle fat infiltration are inversely
correlated [54], and it may be that targeted weight loss and
resistance training improves functionality through favourable
structural muscle remodelling [46].

Bone. Two reviews have highlighted the impact of weight loss
on reducing bone mineral density and risk of fractures, which may
reduce mobility [50, 55]. Every one kilogram reduction in body
weight is associated with a decrease in bone mineral density of
0.1% at the femoral neck [50]. However, a RCT of 187 older adults
with obesity and cardiometabolic disease found that resistance
training can counteract the reduced bone mineral density
following weight loss [56].

Cardiometabolic disease. Observational studies demonstrating

associations between weight loss in older adults and adverse
cardiometabolic outcomes, such as CVD and dementia, fail to
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discern the intentionality of weight loss [57, 58]. When weight loss
is intentional, older adults significantly improve cardiometabolic
risk markers [59, 60]. One RCT demonstrated improved cardiome-
tabolic risk markers in older adults losing 8% body weight from
baseline with energy-restriction and exercise (vs. placebo) [61].
Another trial randomised older adults to healthy eating, hypoca-
loric diet, or very-low energy diet (VLED) groups, found that all
diets improved cardiometabolic risk markers and reduced the
number of people requiring T2D and CVD prevention medication,
especially with VLEDs [62]. Intentional weight loss of 3-4 kg over 1
year in older adults improves glucose tolerance, incident T2D and
CVD [55].

Mortality
A meta-analysis of observational studies in older adults raised
concerns regarding weight loss and mortality outcomes. Weight
loss was associated with a 59% increase in mortality risk. However,
weight gain also increased all-cause mortality by 10%, and the
analysis again failed to account for intentionality of weight loss
[63]. Conversely, a cohort study using standard dietetic advice to
produce intentional weight loss in older adults with T2D
demonstrated that every 1kg of weight loss was an associated
3-4 months survival prolongation [64], and a meta-analysis of RCTs
assessing the impact of intentional weight loss on mortality found
a 15%, although the mean age of participants was 52 years [65].
Overall, intentional weight loss in older adults appears safe, and
may provide benefit to physical function, disability, QoL and
cardiometabolic outcomes, when done under supervision of
clinicians.

CURRENT TREATMENT STRATEGIES FOR OBESITY IN

OLDER ADULTS

Weight loss interventions may consist of lifestyle, pharmacological
and surgical approaches, implemented in a stepwise approach (Fig. 2).

Lifestyle intervention

Energy-restricted diet, increased physical activity and eating
behaviour modification, delivered through behavioural weight
management programmes (BWMPs), are the mainstay of obesity
management in older adults. Several RCTs have investigated the
weight loss efficacy of lifestyle interventions in this population.
Dietary intervention produces greater weight loss, whereas
physical activity produces better physical function, although the
combination of interventions provides superior improvement in
physical function than either intervention alone [66]. Therefore,
emphasis should be placed on combining energy-restriction with
a high protein diet and physical activity, to provide the maximal
anabolic stimulus, ensuring weight loss is not associated with loss
of muscle mass, or, more importantly, muscle strength [67, 68].
Sufficient dietary protein intake during weight loss in older adults
may be achieved using whey protein supplementation [69].
Importantly, older adults adhere better to, and maintain greater
weight loss from, lifestyle interventions [70-72], and in the real-
world setting, the National Institute for Health and Care Excellence
(NICE) report that older participants lose more weight than
younger adults during BWMPs [73]. This aligns with knowledge
that older people are well motivated to lose weight and engage
with weight management services [74].

Obesity pharmacotherapy

AOMs can be initiated when weight loss is refractory to lifestyle
interventions. Weight loss exceeding 10% is needed for improve-
ment in cardiometabolic outcomes [43], which is the main
motivation older adults cite for losing weight [73]. Novel AOMs,
largely based around incretin therapy, may exceed weight loss of
20% [10, 75], however, most trials evaluating their efficacy and
safety were performed with younger adults, and those that
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Fig. 2 General algorithm for the management of obesity
including lifestyle intervention, pharmacological therapy, and
metabolic surgery. BMI body mass index.

include older adults often poorly define the number of
participants in each age group. When prescribing AOMs in older
adults, consideration of drug-drug interactions should be sought
in light of polypharmacy [76], as well as side effects, either directly
through the pharmacological properties of the AOM, or indirectly
through rapid and maintained weight loss, that may be amplified
in older adults. Despite this, a recent meta-analysis demonstrates
that rapid weight loss carries no increased risk of reduction in
muscle mass (vs. gradual weight loss) [77].

Metabolic surgery

The most common procedures performed are Roux-en-Y gastric
bypass (RYGB) and sleeve gastrectomy. These procedures are
reserved for patients with a BMI = 40 kg/m?, or a BMI > 35 kg/m?
with obesity-related complications and patients must be refractory
to other weight management intervention despite specialist input
[78]. Metabolic surgery produces weight loss >30% after 1 year,
that can remain >25% after 10 years [79], as well as improving
prevalent comorbidities and reducing incidence of T2D, CVD,
cancer and mortality [80]. Despite metabolic surgery being among
the safest surgical procedures following the introduction of
laparoscopic approaches, RYGB and sleeve gastrectomy have
greater perioperative complication rates, as well as worse weight
reduction and cardiometabolic outcome efficacy, in older (vs.
younger) adults, largely explained by underlying CVD [81].

EVIDENCE FOR EFFICACY AND SAFETY OF APPROVED ANTI-
OBESITY MEDICINES IN OLDER ADULTS

A novel pharmacotherapy algorithm for managing obesity in older
adults is proposed in Fig. 3. Data from clinical trials for all
approved AOMs with evidence for use in older adults are
presented in Table 1, with their mean weight loss presented in
Fig. 4. Crucially, many trials may have included older adults, but
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Overweight or
obesity in older
adults (>60 years)

l Yes

- BMI 230, or 227 with
cardiometabolic comorbidity
- Refractory to lifestyle
intervention

l Yes

- Review polypharmacy for
weight inducing medicine
- Continue lifestyle intervention
inc. resistance training
- Add in anti-obesity medicine

l

- Weight loss >5% after
12 weeks on maximum
tolerated dose
- Side effects tolerable
- Maintaining muscle strength
/ bone mineral density

[ v

Trial alternative anti-
obesity medicine

One of:
- semaglutide
- liraglutide «—
- tirzepatide
- orlistat

Continue chosen
AOM

Fig. 3 An updated algorithm for the medical management of
obesity using approved pharmacological agents. BMI body mass
index. If in the USA, phentermine/topiramate could also be
considered after semaglutide.

had an upper age limit in their inclusion/exclusion criteria, resulting
in little data for people in their 80s. Moreover, the Summary of
Product Characteristics on the Electronic Medicines Compendium
states that Therapeutic experience in patients >75 years of age is
limited. Age cut offs have been included in Table 1. Approved drug
dosages are presented in Table 2.

Mixed centrally and peripherally acting anti-obesity
medicines with evidence for use in older adults

Three GLP-1 receptor agonists are currently approved for obesity
pharmacotherapy (Tirzepatide is a dual GIP-GLP-1 receptor
agonist).

Liraglutide

Weight loss trials: Satiety and Clinical Adiposity-Liraglutide
Evidence (SCALE) trials were comprised of only 7% older adults
(0.5% >75 years) [82, 83]. SCALE-Obesity and Prediabetes (over-
weight/obesity without T2D) randomised 3731 participants to
liraglutide 3 mg, or placebo, as an adjunct to lifestyle intervention.
Over 56 weeks, participants taking liraglutide 3 mg lost 8% of
body weight from baseline (vs. 2.6% with placebo). In total, 63.2%
(vs. 27.1% in placebo) had weight loss of >5% [83]. Efficacy was

International Journal of Obesity



A.E. Henney et al.

au1ISAUl Y3 Ul S)e) paglosqe
-UOU JO 9SNBD3Q) S2UBUIUODUI [BI3) pue ‘Dbieydsip
YHM SNiej ‘SIUSWISAOW [9MOQ Judnbaly ‘esylioleals

uolnedilsuod pue ‘esoyulelp ‘easneN

siyizeasnued

9)nde ‘sauo3s|(eb ‘saydepeay ‘ssauizzip ‘(uied ydeq)
SI9PIOSIP SNSSI} DAIIIAUUOD pUE [eIS[SONISnW
‘spubukieydoseu

‘suolidayul 1oesy Aleunn pue 1oey Aiojesidsss saddn
uonediisuod ‘uoiudsIp |euiwopge ‘uied jeuiwopge
‘edoyulelp ‘adud|nieyy ‘6 oA ‘eisdadsAp ‘easnepn

snnessnued sinde ‘sauois|jeb ‘suoloeas
o1619|[e ‘uonduny jeuas pabuessp ‘uoneipAysp
‘elwaedA|6odAy ‘HBuniwoA pue ‘esoulielp ‘easneN

S19449 apIS

(5'09) 6L

(08) €1

6'£ |euonippe
+ uruni 90l

(9798) 91
(9'89) 9'6

(7'98) 611

(§'19) 6«

L'9

(t'18) T9

(€vS) 9

(zTe9) 8

(sso] 3ybam 9,6<)

9 sso| Jybream ueapy

4]

ot

S EEK 1%
+ Ul unJ 3PaMm g

89

89

89

9s

09l

99

9s

9%

(s@am) dn-mojjo4

Huwy
19ddn ou ‘s'zy

Huij
19ddn ou ‘995

Huwiy
Jaddn ou ‘of

Huwy
Jaddn ou ‘of

Huwy
Jaddn ou ‘of

Huwij
Jaddn ou ‘of

(s1eak

S/< %S°0)
sinpe Jspjo %/
Huwij

J2ddn ou ‘¢’ /¥

(s1eak

S/< %S0)
Sljnpe Jspjo %/
(s1eak

GL< %G°0)
Sljnpe Jspjo %/
Hwi|

J2ddn ou ‘g'oy

(s1eak

S/L< %S°0)
SHNpe J1ap|o %/
Hwy

J2ddn ou ‘645

(s1eak

SL< %S°0)
SHNnpe J3p|o %/
Huwy

19ddn ou ‘|'gy

(saeak) aby

9¢

(443

'8¢

8¢

6'/E

6€

€8¢

9'GE

cLe

€8¢

uolde [enusd
VSN 9Y1 ul panoidde ssupipaw A)saqo-nuy

[901] (5€9) dnouip Apms

ale) Alewld 1eisiO L1810

uoinoe [esaydusd
[col] (6£81) T-SSvYddNS spnedazii]

[c6]
(€08) @d>ueUAUIRW H-dILS

(€6l (119) €-d3LS
[v6] (0LZL) T-d31S

[s6] (1961) L-d3LS apnn|Gewss

[s8] (¢82) 191-31VDS

(¥S22)
UOISUaIXe selaqgelpald

pue A4s3q0-3TVDS

[es]
(¢zy) @dueUAUIRN-ITYDS

[¢8] (9¥8) s=12qelg-3TvDS

[€8] (LELE) se19qeIpaId
pue A}1s3q0-3TVDS

uoipe [esayduad pue [eiuad paxip

apunjbeiry

MN PuUe ‘N3 ‘¥SN Y3 ul paroidde saupipaw A1saqo-iuy

(zw/6)
g

(u) 1Y bnig

[LZL-6L1 ‘OLL ‘SLL ‘ELL-LLL ‘90L ‘20l ‘S6-T6 ‘S8 ‘€8 ‘T8 ‘S/ ‘T/] SYNPE J9P|O Ul 3SN 104 SDUIPIAD YUM SDUDIpaW A1isago-ue ‘aininy pue ‘panoidde Ajpuauind Buisuewwns ajqe] ‘L 3jqelL

SPRINGER NATURE

International Journal of Obesity



A.E. Henney et al.

mood and sleep disorders, cognitive impairment,
metabolic acidosis, lowers seizure threshold,

Dry mouth, paraesthesia, constipation, insomnia,
glaucoma worsening

Side effects

Mean weight loss %
(=5% weight loss)

9.4 (67)

Follow-up (weeks)

56

7% older adults
51.1, upper

Age (years)
42.6, upper
limit 70

limit 70

(kg/m?)
42.2

BMI

EQUIP (1267) [111]

RCT (n)

continued

Phentermine/
topiramate

Table 1.
Drug
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8.6 (70)

56

36.6

CONQUER (2487) [112]

7% older adults
52, upper limit

70

10.5 (79.3)

108 (52-week
extension to

36.1

SEQUEL (676) [113]

CONQUER)

7% older adults

Future anti-obesity medicines with evidence in older adults

Gastrointestinal disturbance, fatigue

10.8 (88.7)

26

52.3, no upper
limit

37.8

Phase 2 trial (906) [115]

Cagrilintide

Gastrointestinal disturbance, fatigue

15.6

32

58, no upper

limit

Phase 2 trial (92) [116]

CagriSema

Mild-to-moderate gastrointestinal disturbance

24.2 (92)

14.9

48
46
68
36

Upper limit 75

Phase 2 trial (338) [75]

Retatrutide

Gastrointestinal disturbance

Upper limit 75

Phase 2 trial (387) [119]
OASIS-1 (667) [120]

Survodutide

As semaglutide

15.1

No upper limit

Oral semaglutide

Gastrointestinal disturbance

14.7

Upper limit 75

Phase 2 trial (272) [121]

Orforglipron

EU European Union.

reduced in patients with T2D, but still significant compared to
placebo [82]. Pooled analysis of participants from SCALE demon-
strated similar 5 and 10% weight reduction rates in older and
younger adults [84]. In adults of all age who had lost weight with
lifestyle intervention initially, liraglutide promoted additional
weight loss in SCALE Maintenance [72]. Moreover, liraglutide is
able to produce weight loss outside of tertiary health care settings
which demonstrates its effectiveness in the real-world [85]. SCALE
found improvements in such cardiometabolic risk markers as lipid
profile, blood pressure, and glycaemic control [82, 83], consoli-
dated by pooled analysis in older and younger adults [84].

Cardiometabolic outcome trials: Prospective study of older
adults (mean age 68 years) using liraglutide 3 mg once daily for
24 weeks found improved body composition with reductions in
central fat mass, and preserved muscular performance [86, 87],
explained by increased myogenesis in myoblasts [88], and the
recruitment of skeletal muscle microvasculature [89]. The Liraglu-
tide Effect and Action in Diabetes (LEAD)-3 trial included 746
adults (age up to 79 years) with T2D randomised to liraglutide, 1.2
or 1.8 mg, or glimepiride, and found that weight loss following
liraglutide did not adversely impact bone mineral density [90],
although we do not have data for the impact of liraglutide at
3mg.

Side effects: Common side effects related to liraglutide use are
gastrointestinal disturbance, including nausea, diarrhoea, and
vomiting, which may be problematic in older adults. Pooled
analysis of SCALE found that older adults had greater gastro-
intestinal disturbance than younger adults [84]. Despite this, side
effects can be mitigated by careful dose titration. Rarer safety
concerns that need consideration in older adults are hypoglycae-
mia, dehydration, acute kidney injury, gallstones, and acute
pancreatitis. Importantly for older adults with polypharmacy,
absorption of other drugs may be impacted by delayed gastric
emptying and gastrointestinal side effects, namely vomiting,
associated with GLP-1 receptor agonists [91].

Semaglutide

Weight loss trials: Semaglutide Treatment Effect in People with
obesity (STEP) studies had no upper limit in age [92-95]. STEP-1
took 1961 adults with a BMI>=30 (or =27 in people with >1
weight-related coexisting condition) without T2D and demon-
strated mean weight reduction of 14.8% in participants taking
semaglutide 2.4 mg weekly (vs. 2.4% in the placebo group), as an
adjunct to lifestyle intervention. 86.4% (vs. 31.5%) of patients
achieved weight loss >=5%, 69.1% (vs. 12%) achieved weight loss
>10% and 50.5% (vs. 4.9%) achieved weight loss >15%. Results
were reduced in those with T2D, but still significant (STEP-2) [94].
Further STEP trials have demonstrated mean weight reduction of
16% (vs. 5.7%) when semaglutide was used as an adjunct to
intensive behavioural therapy (STEP-3) [93], and improved head-
to-head weight reduction compared to liraglutide over 68 weeks,
with possible benefits in older adults given the once weekly
administration of semaglutide (STEP-8) [96]. STEP-4 gave every
participant a 20-week course of semaglutide 2.4 mg once weekly,
and produced a mean weight loss of 10.6%, before randomisation
to either continued semaglutide treatment or exchange to
placebo for an additional 48 weeks. Continuation of semaglutide
resulted in a further 7.9% reduction in body weight from their
week 20 weight, whereas the placebo group regained 6.9% [92].
However, STEP 1 extension concluded that 1-year withdrawal of
semaglutide results in regain of two-thirds of prior weight loss
[97], highlighting that withdrawal of semaglutide results in weight
regain which may be problematic in older adults who are already
using polypharmacy approaches for comorbid disease. Considera-
tion of a cyclical delivery of semaglutide, and other AOMs, could
be considered, where semaglutide is administered until a
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Fig. 4 Radar plot demonstrating the percentage weight loss from baseline in the intervention arm of landmark randomised controlled trials
of approved and novel anti-obesity medicines that have evidence for use in older adults.

pre-determined body weight is achieved, at which point an
interval period is commenced until a pre-determined percentage
of weight is regained, before restarting treatment. In addition to
being polypharmacologically beneficial, this method would appeal
to organisations funding healthcare in the licensing of AOM:s.
More evidence is needed to clarify the ideal duration that an AOM
should be given initially before the first interval, but longer
compliance with anti-obesity agents from the outset does result in
reduced weight regain following cessation [97]. If this method was
to be implemented, it would be imperative to remember the
evidence to date suggests benefit only with chronic prescription
of respective AOM, both in relation to weight and cardiometabolic
disease.

Cardiometabolic outcome trials: Pooled analysis of Semaglutide
Unabated Sustainability in Treatment of Type 2 Diabetes
(SUSTAIN) 1-5 (assessing semaglutide at lower doses of 0.5 and
1 mg doses for the treatment of T2D), found semaglutide had a
similar weight reduction, and glycaemic control, efficacy in older
and younger adults. In older adult SUSTAIN participants,
37%-59%, and 40%-79%, lost >5% body weight with semaglutide
0.5mg, and 1.0mg, respectively (vs. 4%-17% in placebo) [98].
Crucially, Semaglutide Effects on Cardiovascular Outcomes in
People with Overweight or Obesity (SELECT) included adults
>45 years living with overweight/obesity and established cardio-
vascular disease (CVD), without T2D, and found Major Adverse
Cardiovascular Events (MACE) was reduced by 20% in those taking
semaglutide [99]. Lower dose semaglutide (0.1, 0.2 and 0.4 mg)
improved non-alcoholic steatohepatitis (NASH) in another trial
(mean age 55.9 years, but the inclusion of older adults up to
75 years). There was no improvement in fibrosis and hence results
may be explained by weight loss rather than a direct result of
semaglutide [100].

Side effects: Semaglutide also induces gastrointestinal distur-
bance, although pooled analysis of SUSTAIN 1-5 found compar-
able safety profiles in older and younger adults [98]. Rarer side
effects include upper respiratory and urinary tract infections,
which concerns older adults greater given their enhanced
susceptibility to infections [101]. Moreover, musculoskeletal pain
and symptoms of the nervous system, such as dizziness and
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headaches, have been reported, and may exacerbate existing
symptoms in older adults. Weight loss which exceeds what is
expected in an older adult treated with GLP-1 receptor agonist
should be investigated to exclude malignancy.

Tirzepatide

Weight loss trials: SURMOUNT-1 assessed weight reduction
efficacy of increasing tirzepatide doses (vs. placebo) in 2539
participants (mean age 44.9 years, with no upper limit on age).
Mean percentage weight change at 72 weeks was 15%, 19.5% and
20.9% with 5, 10 and 15mg weekly doses of tirzepatide,
respectively (vs. 3.1% with placebo). In total, 85%, 89%, and 91%
of participants lost 5% bodyweight with 5, 10, and 15mg of
tirzepatide, respectively (vs. 35% with placebo) [102].

Cardiometabolic outcome trials: SURPASS-2 demonstrated
greater efficacy in the treatment of T2D compared to semaglutide
in an older population (mean age 56.6 years, with no upper limit)
[103]. Pooled analysis from both SURMOUNT-1 and SURPASS-2
demonstrates reduced MACEs and cardiovascular death, by 48%
and 49%, respectively [104].

Side effects: Promisingly for older adults, the side effect profile
of tirzepatide is reduced, as both glucose-dependent insulino-
tropic polypeptide (GIP) and GLP-1 receptor agonists can be given
at lower doses than when compared to their use in monotherapy.

PERIPHERALLY ACTING ANTI-OBESITY MEDICINES WITH
EVIDENCE FOR USE IN OLDER ADULTS

Orlistat

Weight loss trials. None of the XENDOS trial participants were
older adults, and hence the results from this study may not be
applicable to an ageing population, although as the drug works
peripherally there is no reason to suggest reduced efficacy or
safety in elderly patients. A small pilot study using prospective
data from 13 women, between 66-83 years, living with obesity
and prescribed orlistat, found weight loss of 9.4% over 6 months
[105]. In addition, a 2-year RCT of an older subpopulation in a
primary care setting demonstrated similar efficacy of orlistat in
both older and younger adults of around 8% [106].
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Table 2.

Drug Route Dose
Anti-obesity medicines approved in the USA, EU, and UK
Mixed central and peripheral action

Liraglutide SC
Semaglutide SC
Tirzepatide SC
Peripheral action

Orlistat PO

Dosing regimen for the approved anti-obesity medicines with evidence for use in older adults.

Starting dose of 0.6 mg OD, up-titrated weekly until 3 mg OD
Starting dose of 0.25 mg, up-titrated to 2.4 mg OW, over 16 weeks
Starting dose of 2.5 mg, up-titrated to 15 mg OW

120 mg up to 3 times a day, dose to be taken immediately before, during, or up to 1 h after each main meal.

60 mg OD over-the-counter dose is also approved.

Anti-obesity medicines approved in the USA
Central action
Phentermine/topiramate PO

3.75/23 mg for 2 weeks, slowly increased to 7.5/46 mg and a maximum dose of 15/92 mg which is

approved after a minimum of 3 months

EU European Union, PO oral, SC subcutaneous, OD once daily, OW once weekly.

Cardiometabolic outcome trials. Older women taking orlistat had
improved biventricular diastolic function and beneficial restructur-
ing of their myocardium, producing a lower left ventricular mass,
at the end of 6 months, although the cardiac outcomes were likely
the result of weight loss rather than independent effect of orlistat
[105]. Prospective data from adults >18 years (no upper limit, but
mean age only 45 years) found that patients using orlistat had
23% lower rates of myocardial infarction, 32% lower rates of
ischaemic stroke and 21% lower rates of new-onset heart failure
[107]. These lower outcomes are reflected by improvements in
such cardiometabolic risk markers as lipid profile and blood
pressure in older adults using orlistat [106].

Side effects. Due to decreased dietary fat absorption in patients
taking orlistat, drug-drug interactions can occur in older adults
taking fat-soluble compounds such as vitamin D, thyroxine, or
anticoagulants. Troublesome gastrointestinal disturbance includ-
ing steatorrhea, frequent bowel movements, flatus with discharge,
and fecal incontinence, are the commonest side effects and occur
because of non-absorbed fats in the intestine. They can affect ~8%
of patients and may result in drug discontinuation [108]. These
symptoms may be more troublesome in older adults who suffer
from fecal incontinence, and co-prescription of fat-soluble
vitamins is needed to ensure adequate nutrition is maintained.

Centrally acting anti-obesity medicines with evidence for use in
older adults: Only 2% of the Contrave Obesity Research (COR)
trials, evaluating naltrexone-bupropion, were older adult partici-
pants [109, 110], and hence have not been discussed here.

Phentermine/topiramate (PHEN/TPM)

Weight loss trials. PHEN/TPM combines an amphetamine analo-
gue with a gamma-aminobutyric acid (GABA) agonist, glutamate
antagonist, and carbonic anhydrase inhibitor. (1) Controlled-
Release PHEN/TPM in Severely Obese Adults (EQUIP) trial (obesity
without comorbidities), (2) Controlled-Release Phentermine plus
Topiramate Combination in Overweight and Obese Adults
(CONQUER) trial (obesity with comorbidities), and (3) SEQUEL (2-
year extension of CONQUER), were comprised of 7% of older adult
participants across the trials, although the upper age limit was 70
[111-113]. After 56 weeks of treatment in EQUIP, body weight
reduction from baseline was 10.9%, and 5.1%, with high (15/
92 mg), and low (3.75/23 mg), doses of PHEN/TPM, respectively
(vs. 1.6% in the placebo arm). CONQUER demonstrated body
weight reduction from baseline of 10.2%, and 7.8%, with high (15/
92mg), and medium (7.50/46.0 mg), doses of PHEN/TPM,
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respectively, (vs. 1.2% in the placebo arm). SEQUEL demonstrated
maintained weight loss over 2 years with 9.3%, and 10.5%, body
weight reduction for medium, and high doses, of PHEN/TPM,
respectively. A significantly higher proportion of patients achieved
>5%, 10%, or 15% body weight reduction with PHEN/TPM (vs.
placebo) in all trials [111-113]. EQUIP, CONQUER and SEQUEL all
demonstrate improvement in such cardiometabolic risk markers
as WG, blood pressure, fasting glucose, insulin resistance and lipid
profiles [111-113].

Side effects. Despite FDA approval, PHEN/TPM is not approved
for obesity pharmacotherapy by the EMA due to cardiovascular
safety concerns; although one retrospective cohort analysed data
from over 500,000 patients taking PHEN/TPM, 36.9% of which
were >50 years (no maximum age), and found no increased risk of
MACE for current users [114]. PHEN/TPM should be used
cautiously in older adults taking hypertension or rate-controlling
agents. It is worth noting that EQUIP and CONQUER noted mood
and memory disturbance, which may be troublesome in older
adults, but commonest side effects were dry mouth, paraesthesia,
constipation, and insomnia [111, 112].

FUTURE ANTI-OBESITY AGENTS FOR USE IN OLDER ADULTS

Several novel AOMs are currently in development, or undergoing
clinical trials, that will likely be available for the treatment of
obesity soon, and have included older adult participants (Table 1).

Cagrilintide

One phase 2 trial demonstrated that weekly injections of
cagrilintide induced 10.8% weight loss over 26 weeks, compared
to 9% with liraglutide, and 3% with placebo (mean age 52.3 years,
with no upper age limit). Gastrointestinal side effects and
administration site reactions that were tolerable with slow dose
titration, although fatigue appears to be a unique side effect of
cagrilintide over GLP-1 receptor agonists [115].

CagriSema

The combination of cagrilintide and semaglutide. One phase two
trial (mean age 58, with no upper age limit) demonstrated mean
reduction in body weight of 15.6% in participants taking
CagriSema, compared to 5.1% and 8.1% with semaglutide and
cagrilintide in monotherapy, respectively, over 32 weeks. More-
over, CagriSema produced greater mean reductions in HbA1c
[116]. REDEFINE is an ongoing phase 3 trial acting as market
evaluation for both CagriSema and cagrilintide, with 60%
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randomised to CagriSema, 10% cagrilintide, 10% semaglutide, and
20% placebo, where minimum age at inclusion was 55 years with
no upper limit [117].

Retatrutide

The first triple-incretin agonist (GIP/GLP-1/glucagon) to complete
phase 2 development. Two phase 2 trials, including older adults
up to 75 years, have recently been published assessing the
impact of retatrutide on patients with overweight and obesity,
with or without T2D, respectively [75, 118]. In participants with
overweight/obesity without diabetes, the highest dose of
retatrutide produced 24.2% reduction in body weight after
48 weeks [75]. Efficacy is slightly reduced in those with diabetes,
but participants were still able to lose 16.9% of body weight
alongside a 2.16% reduction in HbAlc from baseline after
36 weeks [118]. Predicted weight-loss trajectories after the study
end points suggests ongoing weight loss with continued
therapy. The level of weight loss seen following retatrutide use
approaches weight loss noted after metabolic surgery and is the
greatest demonstrated from any clinical trial using AOMs to date.
Moreover, retatrutide seems to be well tolerated, with the most
frequent side effects being mild-to-moderate gastrointestinal
disturbance reported in 13-50% of participants [75, 118]. A phase
3 trial is underway.

Survodutide
A glucagon and GLP-1 receptor dual agonist which has had recent
phase two completion, including adults between 18-75 years,
BMI = 27 kg/m?, without diabetes. Mean weight loss over 46 weeks,
at the highest dose of 4.8 mg OD, was 14.9% (vs. 2.8% placebo) [119].
It is also worth acknowledging OASIS 1, which demonstrates
mean weight loss of 15.1% (vs. 2.4% placebo) in adult participants
(no upper age limit) prescribed oral semaglutide 50 mg OD over
68 weeks [120]. Additionally, the phase 2 trial of orforglipron, a
novel non-peptide oral GLP-1 receptor agonist, included adults up
to 75 years, and demonstrated mean weight loss of 14.7% (vs.
2.3% placebo) over 36 weeks [121]; with a phase 3 currently
underway. Finally, setmelanotide can be used in older adults with
monogenic obesity, caused by mutations in the leptin signalling
pathway, although this is more commonly initiated in children and
younger adults with severe and complex obesity [122].

HEALTH ECONOMICS

Older adults living with severe obesity have increased healthcare
use and cost [22], although the effect of obesity on years-of-life-
lost is greatest in younger adults, and the magnitude of years lost
with obesity decreases with ageing [16], irrespective of sex,
smoking status, physical activity level, or socioeconomic status
[35], complicating the health economic considerations of obesity
management in older adults. A National Institute for Health and
Care Excellence (NICE) economic model estimated that a £100,
12-week programme, is cost-effective for people living with
overweight/obesity if their weight loss is maintained for life,
compared with that without intervention; even with weight loss
of 1kg. Similarly, a £200, 24-week programme, is cost effective if
weight loss is maintained for life. For programmes costing £500,
and £1000, an average additional weight loss of 2, and 3 kg,
respectively, must be maintained for life. Crucially, enhanced
cost-effectiveness is found in people older than 50, even with
weight regain [73]. However, we would suggest that future
clinical trials should aim to assess the cost-effectiveness of
screening older people with obesity who are undergoing weight
management interventions for evidence of sarcopenia, through
clinical evaluation including hand grip tests, which are accurate
biomarkers for overall strength and function, bone mineral
density and consequent fracture risk, and cardiometabolic
disease [123].
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CONCLUSION

Obesity pharmacotherapy in older adults should be encouraged
as an adjunct to energy-restriction and physical activity, with an
emphasis on resistance training. Anti-obesity medicines, based
around incretin receptor agonists and their novel combination
with other appetite regulatory targets, have weight reduction
efficacy in this population, addressing obesity-related cardiometa-
bolic complications while preserving skeletal muscle mass. The
available evidence suggests that older adults derive similar clinical
benefits as younger adults with comparable weight loss and an
equivalent associated impact on obesity-related complications,
with likely improved adherence to treatment regimes. Future
randomised controlled trials should specifically address this
clinical question in older adults with obesity with an emphasis
on efficacy, body composition and health economic modelling.
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