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INTRODUCTION

Newly approved and emerging antiobesity medications (AOMs) can
facilitate average body weight reductions of 215%, which were previ-
ously seen only with intensive interventions such as bariatric surgery
or very low-calorie diets (VLCDs). These intensive interventions are
typically provided in specialized obesity treatment centers in the con-
text of structured nutritional assessment, recommendations, and mon-
itoring. However, with the availability of additional -effective
treatment options and a better understanding of obesity as a chronic
disease, more clinicians will be empowered to provide obesity care in
addition to those who practice in specialized centers. This narrative
review aims to provide practical evidence-based recommendations for
nutritional assessment, management, and monitoring of patients trea-
ted with AOMs to support patients’ efforts to achieve a healthier life-
style and to promote optimal nutritional and medical outcomes
through maintenance of reduced body weight.

BACKGROUND

Obesity is a chronic, relapsing, and progressive disease associated
with over 200 complications and an increased risk of premature mor-
tality [1-4]. Complications are improved with weight reduction, and
proportionally greater benefit is observed with greater weight reduc-
tions (Figure 1) [5-8]. Lifestyle modification is a cornerstone of treat-
ment for obesity and can induce clinically meaningful weight
reductions of 23% to 5%, as well as improvements in obesity-related
complications [4]. However, long-term efficacy is often limited [9, 10],
and the patient or the clinician may incorrectly interpret this as failure
on the part of the patient rather than failure of treatment. Successful
obesity treatment involves a fundamental shift in the balance
between energy expenditure, energy intake, and energy storage, each
of which has multiple contributing factors, including both modifiable
and nonmodifiable determinants [11, 12].

The central nervous system plays a major role in regulating food
intake, energy expenditure, and body weight in response to signals
from peripheral organs and tissues (Figure 2). Hormonal and metabolic
changes induced by weight reduction result in elevated appetite and
reduced metabolic rate [13-15]. These changes, along with environ-
mental and psychosocial factors that drive food intake, may make
maintenance of reduced body weight more difficult when lifestyle
modification is employed in isolation.

Recent advances in AOMs may offer improved treatment out-
comes for people with obesity. AOMs are indicated as an adjunct to
lifestyle modification for individuals with a body mass index (BMI) of
27 kg/m? or greater with at least one weight-related complication or
those with a BMI of 30 kg/m? or greater [16], although only 2% of eli-
gible patients are currently receiving therapy [17]. Since 2021, a new
generation of AOMs has emerged, offering improved efficacy, includ-
ing a mean weight reduction of approximately 15% or more [18],
along with a generally favorable safety profile. These new AOMs
include semaglutide and tirzepatide; other therapies are in various
stages of development.

Study Importance
What is already known?

o No comprehensive evidence-based reviews, to our
knowledge, have addressed the topic of nutritional rec-
ommendations for patients treated with newly available
and emerging antiobesity medications (AOMs), which
result in an average weight reduction of 215%.

What does this review add?

e This review provides clinicians with evidence-based nutri-
tional recommendations; guidance on identifying, moni-
toring, and managing patients at risk of nutritional
deficiency; and practical tips to support patients’ efforts
to achieve a healthier lifestyle and promote optimal nutri-

treatment

tional and medical outcomes

with AOMs.

during

How might these results change the direction of
research or the focus of clinical practice?

o The availability of AOMs with greater efficacy and a gen-
erally favorable safety profile may enable more clinicians
to play an active role in the treatment of their patients
with obesity. This review provides practical nutritional
recommendations and tips for patient monitoring and
management to empower clinicians and promote optimal

health outcomes among patients treated with AOMs.

Semaglutide (approved in 2021 for chronic weight management)
and tirzepatide (approved in 2023 for chronic weight management)
are AOMs that act in the central nervous system to reduce food
intake and body weight [19]. In clinical trials, semaglutide and
tirzepatide have been demonstrated to improve factors related to the
control of food intake, such as hunger, fullness, and food cravings
[20, 21]. In the Semaglutide Treatment Effect in People with Obesity
(STEP)-1 randomized controlled trial (ClinicalTrials.gov identifier:
NCT03548935) of semaglutide, a glucagon-like peptide-1 (GLP-1)
receptor agonist, mean change in body weight was —14.9% in patients
treated with semaglutide 2.4 mg once weekly compared with —2.4%
in placebo-treated control individuals at 68 weeks of treatment [22].
Weight reduction of 215% was achieved by 50.5% of participants at
68 weeks [22]. Improvements in cardiometabolic risk factors, includ-
ing waist circumference and systolic blood pressure, and patient-
reported physical function have also been observed with semaglutide
treatment [22, 23]. A large cardiovascular outcomes trial (Semaglutide
Effects on Heart Disease and Stroke in People with Overweight or
Obesity [SELECT]; NCT03574597) demonstrated a 20% reduction in
major adverse cardiovascular events with semaglutide treatment in

people with obesity or overweight and established cardiovascular
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Improvements in Obesity-Associated Complications and Comorbidities with Weight Reduction
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Knee pain and function in osteoarthritis

Urinary stress incontinence

Polycystic ovary syndrome (improved menstrual cyclicity, reduced serum androgens)
Male hypogonadism

Quality of life

Gastroesophageal reflux disease (improved symptom severity and frequency)
Obstructive sleep apnea (decreased Apnea-Hypopnea Index)
Steatohepatitis (improvement in MASH activity score)

Female infertility
Remission of T2D

FIGURE 1 Potential benefits of weight reduction in obesity. Garvey et

al. [5], Lingvay et al. [6], Ryan and Yockey [7], and Wing et al. [8].

MASH, metabolic dysfunction-associated steatohepatitis (formerly nonalcoholic steatohepatitis [NASH]); T2D, type 2 diabetes.
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FIGURE 2 The central nervous system plays a major role in regulating food intake, energy expenditure, and body weight in response to
signals from peripheral organs. These signals include leptin, insulin, and gastrointestinal tract hormones such as GLP-1, PYY, CCK, and ghrelin.
Morton et al. [12] and Timper and Bruning [101]. www.supportiveobesitycare.org. Image used with permission of the UConn Rudd Center for
Food Policy and Health and Eli Lilly and Company. CCK, cholecystokinin; GLP-1, glucagon-like peptide-1; PYY, peptide YY.

disease (hazard ratio, 0.80; 95% confidence interval [Cl]: 0.72-0.90;
p < 0.001) [24].

Tirzepatide is a long-acting glucose-dependent insulinotropic
polypeptide (GIP) receptor and GLP-1 receptor agonist. In the
SURMOUNT-1 randomized controlled trial (NCT04184622) of tirze-
patide for obesity, mean change in body weight was —15.0% (5 mg),

—19.5% (10 mg), and —20.9% (15 mg) in tirzepatide-treated patients
relative to —3.1% in placebo-treated control individuals at 72 weeks
of treatment. With the 15 mg dose, 70.6% of participants achieved
215% weight reduction, and 56.7% of participants achieved 220%
weight reduction at 72 weeks [25]. Improvements in cardiometabolic
risk factors, including waist circumference, systolic blood pressure,
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triglycerides, high-density lipoprotein and non-high-density lipopro-
tein cholesterol, and fasting insulin, and patient-reported physical
function were also demonstrated with tirzepatide treatment [25]. An
ongoing outcomes trial (SURMOUNT-MMO; NCT05556512) is evalu-
ating the effect of tirzepatide on morbidity (including major adverse
cardiovascular events) and mortality in adults with obesity.

The most common adverse events associated with semaglutide
and tirzepatide treatment include gastrointestinal events such as
nausea, diarrhea, and constipation [22, 25]. In registration trials,
most events were mild or moderate and generally transient, infre-
quently leading to treatment discontinuation [22, 25]. Evidence
has suggested that the experience of adverse gastrointestinal
events is not significantly related to the amount of weight reduc-
tion achieved [26, 27]. Additional therapies such as retatrutide
(a single molecule that activates the receptors for GIP, GLP-1, and
glucagon) and a combination of semaglutide and cagrilintide
(an amylin analog) are currently in clinical development for the
treatment of obesity, with mean efficacy predicted to be greater
than that of current medications [28, 29].

Owing to the recent emergence of AOMs with a mean weight
reduction of 215%, nutritional recommendations for patients receiv-
ing these therapies are limited. However, studies of patients with
obesity observed before and after treatment with VLCDs or bariatric
surgery can provide evidence for anticipated nutritional deficiencies
and target ranges of nutrient intake, as discussed later in this manu-
script. Energy intake is expected to decrease with AOMs. Studies of
ad libitum food intake during a buffet-style lunch have identified up
to approximately 345-kcal greater reductions from baseline in mean
energy intake in participants receiving AOMs compared with placebo
[21, 30, 31]. In addition, Hall reported model-estimated population
mean reductions in daily energy intake as large as 1200 kcal/day
from baseline intake [32]. With decreased energy intake, the con-
sumption of nutrient-dense foods becomes more important, and
patients should receive appropriate counseling and monitoring to
reduce the risk of nutritional deficiencies. Herein are recommenda-
tions for practitioners to manage clinical interactions, provide nutri-
tional counseling, screen and monitor for nutrient deficiencies, and
consider other factors that may influence treatment outcomes
with AOMs.

APPROACH TO THE PATIENT WHEN
CONSIDERING AOMs

Regardless of the treatment modality, people with obesity should
receive evidence-based obesity care that is individualized, patient-
centered, and focused on health outcomes rather than on weight loss
alone (Figure 3) [4]. The “5 A’s” model (Ask, Assess, Advise, Agree,
Assist) can be used to guide clinical interactions with patients with
obesity or other chronic diseases [4, 33]. Clinicians should ask for per-
mission before starting a conversation about weight and then assess
the patient. Assessment should include a comprehensive medical his-

tory (including psychosocial, weight, dietary, and other lifestyle

history), physical examination, and appropriate laboratory or imaging
assessments to evaluate potential root causes of obesity, identify any
obesity-related complications, and assess nutritional status, including
risk of malnutrition [34]. Laboratory assessment of nutritional status is
recommended when there is a clinical suspicion of deficiency (detailed
in later sections of this manuscript). Potential barriers to treat-
ment, including barriers to dietary modification, should be identi-
fied. Clinicians should advise patients about treatment options and
discuss expectations for treatment, including benefits relevant to
the patient. Clinicians and patients should agree on goals related
to health, dietary patterns and other lifestyle factors, and weight.
An individualized approach to goal setting is important because
patients’ responses to treatment are heterogeneous. Clinicians
should assist patients in addressing challenges and barriers to
weight management, taking into consideration social determinants
of health, including access to healthy food and opportunities for
physical activity. Because obesity is a chronic disease that requires
a long-term approach, clinicians should also arrange for follow-up
and refer patients for additional support as needed. Referral to a
registered dietitian, when available, is recommended for medical
nutrition therapy to complement and support other obesity thera-
pies, including treatment with AOMs [4]. Medical nutrition therapy
delivered by registered dietitians has been associated with
improvements in dietary quality, health outcomes, and weight-loss
outcomes [35, 36].

Prior to initiation of AOM therapy, it is important to establish
expectations for treatment, including the potential magnitude of
weight reduction with different agents and the heterogeneity
of response [4]. Prior to AOM initiation, patients should understand
the route (oral or subcutaneous) and frequency of administration, as
well as the importance of meeting goals for nutrition and hydration, as
discussed in the following section, even if appetite is significantly
reduced. The patient should also be counseled about the potential
impact of weight reduction on the management of existing obesity-
related conditions such as type 2 diabetes and hypertension. With sig-
nificant weight loss, dose reductions are often needed for antidiabetic
medications, antihypertensives, and diuretics [37]. In some cases, pro-
active dose adjustments of these concomitant medications may be
considered early in the course of AOM therapy to reduce the risk of
hypoglycemia (in patients on insulin or sulfonylureas) or hypotension
(e.g., in some patients with well-controlled hypertension or in older
individuals). Weight-based therapies such as thyroid hormone replace-
ment may also need monitoring and adjustment with weight reduc-
tion. Patients should be counseled about the importance of follow-up
visits to monitor treatment response and guide dose escalation.
Guidelines suggest regular assessment of treatment response,
e.g., monthly during dose escalation and then at least every
3 months [38]. Less frequent assessments may be possible after
achievement of goal weight during maintenance of reduced body
weight on treatment. In general, if weight loss is <5% after 3 months
on the highest therapeutic dose of an AOM, discontinuation of ther-
apy should be considered, and an alternate treatment approach should

be initiated [38, 39]. It is important to note that short-term use of
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L *  Would it be okay if we discussed your weight?
Ask Permission |- Can we discuss the meals, snacks, and beverages you typically consume? Pretreatment
* I'd like to know more about any vitamins or other supplements you take.
» Evaluate root causes of obesity and the presence of obesity-related complications

Assess » Medical history, including weight history' and lifestyle assessment (including nutrition)

» Physical examination; laboratory, assessment of body composition, and imaging as indicated
. « Treatment options: lifestyle, AOMs, bariatric surgery, as appropriate
Advise » Expectations of treatment: % weight reduction, effect on obesity-related complications,
chronic nature of the disease
« Treatment goals: meaningful health outcomes, desired weight
Agree « Lifestyle goals: nutrition, physical activity (including resistance training),
yle g phy: y g 9

sleep, stress management

|b X « Address challenges and barriers
Assist « Refer as needed (e.g., registered dietitian or social/emotional

support) and arrange follow-up

L Nutritional Assessment During AOM Treatment

* Assess nutrient deficiency
risk factors?

« Evaluate nutrient intake
(e.g., 24-h dietary recall)

* Nutrition-focused history and
physical; assessment of

. body composition Advise on
Monitor Treatment Response Recommended Infakess
+ Assess response monthly during AOM dose *  Fluid: >2-3 L/day
escalation, then every 3 months « Protein: >60 g/day (up to 1.5 g/kg BW/day)
» Adjust concomitant medications if needed « Dietary fiber: >21 g/day (women)
* Address Gl symptoms, if they occur* _ >30 g/day (men)
* Ensure appropriate social/emotional support + Energy: 1200-1500 kcal/day (women)
* Monitor for emergence or worsening of 1500-1800 kcal/day (men)
mood disorders * Micronutrients: Treat preexisting
deficiencies and counsel on adequate
micronutrient intake. Consider
supplementation with vitamin D, calcium, and
a complete multivitamin.

7 N :
2Risk Factors for Malnutrition Managementiol AOM-~ssoeiated
Adverse Gl Events

*  Obesity + Dietary modification: eat smaller nutrient-rich meals more

» History of Gl tract surgery, such as bariatric surgery frequently and limit high-fat foods, spicy foods, alcoholic or

+ Advanced age carbonated beverages

* Comorbid chronic diseases, such as chronic kidney disease, * Dose reduction, slower dose escalation, treatment cessation or
heart failure, Gl tract disease switching to alternative therapy

+ Eating disorders, mood disorders and substance use disorders * May consider OTC medications for short-term symptom control

* Gl symptoms + Ensure patient meets needs for protein, fiber, fluids, and

* Unintended weight loss of 25% in the past month or 210% in micronutrients.
the past 6 months + If unable to meet needs, consider short-term dietary

* Food insecurity or monotonous diets supplementation (such as protein shakes, multivitamin) until

» Poor dentition symptoms resolve

1 Medical weight history may encompass age of onset, precipitating events, time course of weight changes, social and emotional factors influencing weight, impact of weight
changes on quality of life, and previous weight-loss attempts.

2See “Risk Factors for Malnutrition” above.

3 Nutritional needs vary based on age, sex, body weight, physical activity and other factors. The following are the AMDRs: Protein, 10%—30% of energy intake; Carbohydrates,
45%-65% of energy intake; Fat, 20%-35% of energy intake. Treatment of micronutrient deficiencies may require targeted micronutrient supplementation rather than reliance
on food sources.

4 Patients should be advised to contact their clinician if they have severe or persistent GI symptoms or significantly suppressed appetite leading to poor oral intake. See
“Management of AOM-Associated Adverse Gl Events” above.

FIGURE 3 Approach to patients with obesity, nutritional considerations during AOM therapy, and identification of patients at increased risk
of malnutrition prior to initiation of AOMs. AMDR, acceptable macronutrient distribution range; AOM, antiobesity medication; BW, body weight;
Gl, gastrointestinal; OTC, over-the-counter.

pharmacotherapy for obesity is generally not recommended due to [23, 40, 41]. Long-term use of pharmacotherapy is recommended to
the potential for weight regain [5]. Across clinical trials, weight assist with maintenance of weight loss over time, consistent with the

regain was typically observed when AOM treatment was stopped chronic nature of obesity [5, 38, 39].
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EVIDENCE-BASED NUTRITIONAL
RECOMMENDATIONS FOR PATIENTS
RECEIVING AOMs

This section provides targeted recommendations for patients receiv-
ing AOMs, with a focus on healthy dietary patterns enabling adequate
intake of energy, macronutrients (proteins, fats, and carbohydrates),
micronutrients, fiber, and fluids (Tables 1 and 2). Limited evidence
exists to guide nutritional recommendations for patients receiving
newly available AOMs that have an efficacy of 215% weight reduc-
tion on average, and additional research is needed to address this
knowledge gap. In the meantime, nutritional recommendations for
patients receiving AOMs can be based on evidence from the general
population, low-calorie diets, and bariatric surgery, including observa-
tions of preoperative patients. Specifically, evidence for this review
was identified via a PubMed search using keywords “dietary,”
“nutritional,” “nutrition,” “weight loss,” “obesity,” “obese,” “very low-
calorie diet,” “malnutrition,” “bariatric,” “guidelines,” and “reference.”
Manuscript reference lists were also reviewed. Because this was a
narrative review, searches were augmented with relevant research by
expert consensus. All authors reviewed the references that were
selected for inclusion.

Individuals treated with AOMs such as semaglutide and tirzepa-
tide generally experience reduced appetite, including reduced hunger
and increased satiety, leading to decreased food intake [21]. As a
result, dietary quality becomes even more important because nutri-
tional needs must be met within the context of reduced food intake.
In the United States, most individuals do not currently meet recom-
mendations for a healthy dietary pattern [42]. Emerging evidence has
suggested that AOMs such as semaglutide and tirzepatide may impact
food preferences in ways that could support improved dietary quality,
although additional research is needed [20, 43, 44]. In general, healthy
dietary patterns consisting of nutrient-dense foods and beverages [42]
are appropriate for any patient, including those treated with AOMs.
Nutrient-dense foods are good sources of vitamins, minerals, or other
health-promoting components and have little added sugars, saturated
fat, and sodium. Examples of nutrient-dense foods include vegetables,
fruits, whole grains, seafood, eggs, beans, peas and lentils, unsalted
nuts and seeds, fat-free and low-fat dairy products, and lean meats
and poultry [42].

No particular dietary pattern has demonstrated superiority in
terms of inducing and sustaining weight loss [45-48]. However, a
number of healthy dietary patterns such as the Mediterranean diet,
a healthy plant-based diet, and other dietary patterns that meet key
nutritional recommendations in the Dietary Guidelines for Ameri-
cans [42] have been consistently associated with improved health out-
comes, including a lower risk of cardiovascular disease and mortality
[49-52]. Consideration of individual food preferences, cultural tradi-
tions, and budgetary requirements may aid in the adherence to
healthy dietary patterns, a key predictor of success [42, 45]. The US
Department of Agriculture (USDA) provides practical resources to
help patients eat healthily and achieve nutritional goals on a
budget [53].

Energy intake

Energy requirements vary based on an individual's age, sex, body
weight, and physical activity level, as well as other factors. As a result,
recommended minimum goals for energy intake during weight loss
should be personalized. In general, energy intakes of 1200 to
1500 kcal/day for women and 1500 to 1800 kcal/day for men have
been recommended as safe during weight reduction [54]. Patients
with low energy intakes (<1200 kcal/day) may have difficulty meeting
nutritional needs by diet alone, but it is important to remember that
patients with higher energy intakes may also be at risk of deficiencies
due to poor dietary quality. VLCDs of <800 kcal/day typically include
meal-replacement products (i.e., formulated foods supplemented with
protein, vitamins, and minerals) and should be used only under the
supervision of a specially trained clinician owing to an increased risk
of nutritional and medical complications. These risks include dehydra-
tion, electrolyte imbalance, and cholelithiasis [55]. Energy intake goals
may need to be adjusted to achieve weight stability (e.g., when target

weight is achieved).

Dietary protein

Protein is a key macronutrient, and insufficient intake of protein can
lead to excessive loss of lean body mass, weakness, edema, hair loss,
and skin changes. Recommendations for minimum protein intake vary
by population. The Recommended Dietary Allowance for protein for
healthy adults of normal weight is 0.8 g/kg body weight/day, and
USDA guidelines suggest a minimum goal of 46 g/day for healthy
women and 56 g/day for healthy men [42, 56]. In patients with obe-
sity, however, protein intakes of at least 60 to 75 g/day and up to
1.5 g/kg body weight/day have been recommended during weight
reduction with various treatments, including VLCDs and bariatric sur-
gery [55, 57-61]. Higher protein intake (i.e., >1.5 g/kg body weight/
day) may be considered for select individuals such as those who have
undergone a malabsorptive bariatric procedure like the duodenal
switch [58]. In the setting of a hypocaloric diet with adequate protein
intake, physical activity (either resistance training or combined resis-
tance and aerobic training) can increase muscle strength and physical
function and may promote greater loss of fat mass, although the
impact of exercise on the loss of lean mass during weight reduction is
unclear [62-64]. For individuals treated with AOMs, meal-
replacement products such as shakes, bars, or other formulated foods
can be used to supplement dietary intake and help meet protein
needs, especially early in treatment if appetite is significantly reduced.
Use of liquid meal replacements typically containing 15 to 25 g of
high-quality protein per serving has been shown to be effective for
weight reduction and is commonly recommended after bariatric sur-
gery [61, 65-67]. These considerations are even more important in
older individuals seeking to lose weight because muscle mass
decreases with age (potentially leading to sarcopenia); therefore, older
individuals may be at higher risk of excessive muscle loss and risk of

falls and fracture with weight loss [68]. Additional research on
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2 i Sae NUTRITIONAL CONSIDERATIONS WITH AOMS
AL UIBAE Obesity (o

changes in body composition and functional outcomes with weight
reduction should inform protein intake recommendations in older indi-
viduals with obesity [69, 70]. Patients should be instructed to con-
sume high-protein foods first at each meal to ensure adequate protein

intake.

Dietary carbohydrate

The acceptable macronutrient distribution range (AMDR) for carbohy-
drates for healthy adults is 45% to 65% of energy intake [42, 56],
which corresponds to approximately 135 to 245 g/day for a 1200- to
1500-kcal/day diet or 170 to 290 g/day for a 1500- to 1800-kcal/day
diet. Severe carbohydrate restriction is not necessary because it does

not produce greater long-term weight reduction and may promote

Individuals with malabsorptive gastrointestinal tract
disorders or a history of malabsorptive bariatric surgery

(especially duodenal switch) are at increased risk of

thereby reducing the risk of cholestasis during weight
reduction

deficiency of essential fats and fat-soluble vitamins

(vitamins A, D, E, and K)
e Consumption of high-fat meals may cause gastric distress

restricted intake of fruits, vegetables, and whole-grain foods, which

e Adequate fat intake may promote gallbladder emptying,

Additional considerations

are important sources of micronutrients and dietary fiber. Ketone
body production with very low-carbohydrate (ketogenic) diets may
promote increased urination, dehydration, and electrolyte imbal-
ance [55]. For patients who prefer a low-carbohydrate dietary pattern,
attention to hydration (with fluid intake of >2 L/day) is recommended,
along with consumption of micronutrient-rich, high-fiber vegetables

and fruits.

deficiency: dry skin, hair
loss, impaired wound

Signs and symptoms of
healing

deficiency
Essential fatty acid

Dietary fat

Less evidence exists to guide recommended ranges of intake for die-
tary fats, and health outcomes can be met while taking patient prefer-
ences into account. The AMDR for fat for healthy adults is 20% to
35% of energy intake, corresponding to approximately 25 to 60 g/day
for a 1200- to 1500-kcal/day diet or 35 to 70 g/day for a 1500- to
1800-kcal/day diet [42]. Dietary fats are important to aid in the
absorption of fat-soluble vitamins (A, D, E, and K) and to stimulate

gallbladder emptying during weight reduction, which may reduce the

coconut oil)
o Fatty fish and seafood

risk of gallstone formation [55]. Intake of foods rich in n-3 polyunsatu-

Recommended sources
e Nuts and seeds
e Vegetable oils (limit palm and

e Avocado

rated fatty acids (e.g., flaxseed, soybean or canola oil, or fatty fish),
n-6 polyunsaturated fatty acids (e.g., nuts, seeds, and vegetable oils),
or monounsaturated fatty acids (e.g., olive oil) should be prioritized,
whereas intake of sources of saturated fat (e.g., animal fats and tropi-
cal oils) should be limited. A balanced and judicious intake of healthy
fats should be considered. It has been recommended that fried and
high-fat foods be avoided to decrease gastrointestinal side effects
associated with AOMs [71, 72].

Limit saturated fat to <10% of energy

for a 1200-1500-kcal/d diet)
intake

Dietary fiber

Recommended intake
e 20%-35% of energy intake (~27-58 g/d

Over 90% of American adults fail to meet recommended intakes of

(Continued)

dietary fiber [42]. Given this shortfall and the importance of dietary
fiber for good health, the Dietary Guidelines for Americans identified
fiber as a major dietary component of public health concern in the
United States [42]. The Adequate Intake level of dietary fiber is 21 to

Dietary
component

Fats

Abbreviations: AOMs, antiobesity medications; RDA, Recommended Dietary Allowance.

TABLE 1
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NUTRITIONAL CONSIDERATIONS WITH AOMS

25 g/day for women and 30 to 38 g/day for men, depending on age
[42, 56]. Good sources of dietary fiber include fruits, vegetables, and
whole grains. Adequate intake of dietary fiber is associated with lower
cardiovascular disease risk and is important for gastrointestinal health.
Certain soluble, nonfermentable, gel-forming fibers such as psyllium
and insoluble fibers such as coarse wheat bran can increase stool
water content and bulk, which may aid stool passage [73-75]. For
patients receiving AOMs who do not currently meet recommended
fiber intakes, gradual increases in fiber intake along with adequate
fluid intake may reduce constipation-related adverse events. Use of a
fiber supplement may be considered when patients are unable to

meet fiber goals with food alone.

Micronutrients

Micronutrients of public health concern for adults in the
United States include potassium, calcium, and vitamin D, and guide-
lines recommend increased intake of food sources of these nutrients
(vegetables, fruits, low-fat dairy, and fortified soy alternatives) [42].
Additional nutrients of concern include iron (in women of childbearing
age) and vitamin B12 (in older adults) [42, 56]. Individuals with obesity
are at increased risk of additional micronutrient deficiencies, as dis-
cussed later in this manuscript. Therefore, consideration should be
given to recommending supplementation with a complete multivita-
min, calcium, and vitamin D as appropriate for patients receiving
AOMs [71].

Fluid intake

The Adequate Intake level for fluids is 2.2 L/day for women and
3.0 L/day for men, and fluid requirements can increase further with
physical activity or hot climates [56]. Emerging data suggest that
GLP-1 receptor agonism may reduce thirst and fluid intake in
rodents and in adults with primary polydipsia [76, 77]. Addi-
tional research is needed to understand whether this effect is
also observed in adults with obesity who are treated with
AOMs that activate the GLP-1 receptor. However, patients
receiving AOMs should be encouraged to achieve target fluid
intakes of >2 to 3 L/day. Ideally, target fluid intakes should be
met with water, low-calorie beverages (such as unsweetened
coffee or tea), or nutrient-dense beverages (such as low-fat
dairy or soy alternatives). Limitation or avoidance of caffeine
intake has been recommended during weight loss in light of the
potential diuretic effect of high caffeine intake [58, 71, 78]. The
Dietary Guidelines for Americans recommends that alcohol intake
be limited to 1 drink/day for women or 2 drinks/day for men
[42]. However, recent guidance suggests that carcinogenic
effects and other risks associated with intake of alcohol occur
with any amount, which suggests that there is no “safe” level of

alcohol consumption [79].
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OBESITY AND MALNUTRITION

Malnutrition is a broad term used to describe deficiencies, excesses,
or imbalances in the intake of energy or nutrients along with the
resulting physiological changes. Obesity increases the risk of cer-
tain forms of malnutrition. For example, individuals with obesity
are frequently found to have biochemical evidence of deficien-
cies of micronutrients, including vitamin D, vitamin B12, folate,
thiamine, iron, and zinc [80-83]. In addition, inadequate intakes
of calcium, magnesium, and vitamins A, E, and C have been
reported for patients with obesity [73, 74, 83, 84]. Data from bar-
iatric surgical cohorts suggest that the prevalence of preexisting
nutritional deficiencies is increasing in this patient popula-
tion [83]. Micronutrient deficiencies can affect multiple organ
systems, leading to fatigue, reduced physical function, impaired
mood and cognition, immune dysfunction, and multiple other
complications (Table 2).

Obesity can coexist not only with micronutrient deficiencies but
also with sarcopenia, a reduction in skeletal muscle mass and strength
most often associated with aging [85]. Sarcopenic obesity has been
associated with reduced physical function and quality of life along
with an increased risk of disability, as well as cardiometabolic compli-
cations [86]. In patients with sarcopenic obesity, weight-loss-
associated reductions in muscle mass may exacerbate the condition.
Incorporation of strategies to minimize the loss of muscle mass and to
improve muscle function (such as adequate protein intake and resis-
tance training) may improve outcomes for these patients during obe-
sity treatment [57].

Micro- and macronutrient deficiencies may also occur with obe-
sity treatments such as low-calorie diets, VLCDs, or bariatric sur-
gery due to inadequate nutrient intake or impaired absorption,
although dietary quality may drive nutrient intake more than the
level of energy intake. Preventive actions and regular monitoring
of patients can reduce the risk of medical and nutritional complica-
tions observed with treatment, and we can apply the knowledge
gained in these settings to reduce these risks in patients who are
treated with AOMs. For example, for patients considering bariatric
surgery, nutritional assessment (including evaluation by a regis-
tered dietitian and screening laboratory tests) and treatment of
preexisting micronutrient deficiencies are recommended [58].
Following bariatric surgery, routine vitamin and mineral supple-
mentation, including a complete multivitamin, calcium, and
vitamin D, is recommended along with regular assessment of nutri-
tional status. Micronutrient malabsorption can occur after some
types of bariatric surgery but is not expected during treatment
with most AOMs. Therefore, the risk of developing a micronutrient
deficiency may be lower in individuals treated with AOMs than in
surgical patients, and appropriate monitoring, as discussed in the
following section, may further reduce the risk. In adults, dietary
supplementation with a complete multivitamin has been associated
with a reduced risk of micronutrient deficiency, particularly for
those with obesity [87, 88].
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IDENTIFICATION OF PATIENTS AT
INCREASED RISK OF MALNUTRITION PRIOR
TO INITIATION OF AOM THERAPY

Given the frequent coexistence of obesity and malnutrition, an assess-
ment of nutritional status should be performed prior to treatment
with AOMs. Clinical assessment may include a 24-h or usual dietary
recall and weight history. Evaluation of nutritional status may also
include medical history and physical examination directed to an
assessment of symptoms and signs of nutritional deficiencies
(Tables 1 and 2), anthropometric measurements, body composition
analysis, biochemical tests, and assessments of physical function such
as grip strength. Increased risk of micronutrient deficiencies in obesity
may be a result of consumption of nutrient-poor diets, including in the
setting of food insecurity, and changes in the absorption, distribution,
or metabolism of nutrients, resulting from obesity-associated systemic
inflammation and disease [84].

Although obesity is generally associated with an increased risk of
nutritional deficiencies, certain patients are at even greater risk
of nutritional compromise. Identification of these individuals may help
prevent more serious nutritional and medical complications that might
occur with decreased food intake associated with AOMs. Patients with
monotonous diets of poor quality are likely to be at higher risk, and die-
tary counseling by a registered dietitian may help improve dietary quality.
Older adults are also at greater risk of nutritional complications [42]. Older
adults may not meet recommended intakes of key nutrients such as pro-
tein and vitamin B12, and aging-associated changes in protein metabolism
and vitamin B12 absorption may compound the issue [42]. In addition,
older adults may have a greater risk of dehydration than younger individ-
uals due to multiple factors, including aging-associated changes in thirst
and decreased urinary concentrating capacity [56, 89]. Furthermore, older
adults may be more prone to complications of dehydration, such as acute
kidney injury [89]. Patients with comorbid diseases such as chronic
kidney disease or heart failure or those on medications that impact nutri-
ent metabolism or absorption (such as metformin or proton pump inhibi-
tors) may also be at increased risk of nutritional complications during
AOM therapy. Individuals who have undergone bariatric surgery are also
a high-risk group. There is increasing attention on patients who experi-
ence poor postsurgical weight loss and/or weight regain, and treatment
with AOMs may be considered in these situations [58]. However, given
the impact of common bariatric procedures on micronutrient absorption
and the high prevalence of postoperative nutritional deficiencies in bariat-
ric surgery patients, regular nutritional monitoring is essential if treatment
with AOMs is instituted. Additional research is needed to explore poten-
tial benefits and risks of AOMs in patients with binge-eating disorder
[90, 91]. Treatment for binge-eating disorder should include behavioral
counseling with a trained mental health professional and may also include
approved pharmacotherapies such as lisdexamfetamine, which has dem-
onstrated efficacy in this population [92]. AOMs are generally inappropri-
ate for those with other eating disorders, including bulimia or anorexia
nervosa [71].

Treatment of preexisting nutritional deficiencies prior to AOM ini-

tiation should be individualized based on the specific deficiencies

identified, the severity of deficiencies, and the presence of comorbid
diseases that may alter nutrient metabolism. For example, in one
study documenting a high prevalence of micronutrient deficiencies
among individuals with obesity prior to treatment, the consumption of
a low-calorie formula diet containing >100% of the Dietary Reference
Intake for micronutrients for 3 months was associated with inconsis-
tent effects, including improvement in the status of some micronutri-
ents but deterioration in others [82]. No studies, to our knowledge,
have examined the impact of routine micronutrient supplementation
on the risk of nutritional deficiencies with AOM therapy, but the
study by Damms-Machado et al. from 2012 [82] suggests that supple-
mentation with a complete multivitamin alone may not be adequate
to correct all preexisting deficiencies, particularly under decreased
food intake associated with AOMs. Therefore, for patients with
micronutrient deficiencies identified before or during AOM therapy,
correction of these deficiencies through targeted micronutrient sup-
plementation may be necessary, even when a complete multivitamin

is recommended.

IDENTIFICATION AND MANAGEMENT OF
PATIENTS AT INCREASED RISK

OF NUTRITIONAL COMPLICATIONS DURING
AOM THERAPY

Treatment with AOMs typically leads to decreased appetite and food
intake, resulting in weight reduction. Patients who experience gastro-
intestinal adverse events, greater appetite suppression, or excessive
weight loss during AOM therapy may be at an increased risk of nutri-
tional complications. This section includes recommendations for the
identification and management of these specific issues during AOM
therapy, which should be considered along with the nutritional recom-
mendations proposed earlier in this manuscript and in Tables 1 and 2.

Therapy with AOMs that activate the GLP-1 receptor (such as
liraglutide, semaglutide, and tirzepatide) is associated with an
increased risk of gastrointestinal adverse events, including nausea,
vomiting, diarrhea, dyspepsia, and constipation. Most of these events
are mild or moderate, dose-dependent, and transient in nature [22, 25].
To limit these symptoms and reduce the risk of downstream nutritional
complications, management strategies may include adjustments to med-
ications and/or dietary intake. Slower AOM dose escalation or dose
reduction can be employed on an individualized basis to mitigate these
symptoms [72]. Attention should be paid to concomitant medications,
such as metformin, which can increase the risk of gastrointestinal
adverse events with AOMs [93]. Exacerbation of gastroesophageal
reflux disease may be managed with short-term use of proton pump
inhibitors or H2 receptor blockers, with the understanding that weight
reduction often improves symptoms of gastroesophageal reflux disease.
Dietary modification may also be helpful. Patients can be advised to
consume smaller and more frequent meals, stop eating prior to feeling
full, and avoid foods and beverages that may worsen gastrointestinal
symptoms (e.g., high-fat foods, spicy foods, alcohol, and carbonated

beverages) [72]. For constipation, strategies for management may
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include attention to fiber and fluid intake and use of osmotic or stimu-
lant laxatives. Patients should be advised to reach out to their clinicians
if gastrointestinal symptoms do not resolve with time, as expected, or if
symptoms worsen.

Patients who experience greater appetite suppression or more
severe gastrointestinal adverse events with treatment than is typical
may be at increased risk of nutritional complications, as well as dehy-
dration, acute kidney injury, and electrolyte imbalance. Individuals
with significantly depressed appetite should be encouraged to con-
sume fluids and small nutrient-rich meals more frequently, and dose
adjustment should be considered if poor appetite prevents adequate
intake of fluids or key nutrients such as protein or micronutrients.
Early recognition and management of persistent or more severe gas-
trointestinal symptoms can enable clinicians to take preventive action
to reduce the risk of complications. These actions may include AOM
dose adjustment or cessation of AOM therapy, as well as medical
management of gastrointestinal symptoms, regular reevaluation of
fluid and nutritional status, short-term dietary supplementation
(e.g., with a multivitamin, calcium, and vitamin D or micronutrient-
enriched protein shakes), and referral to a registered dietitian for eval-
uation and dietary counseling. Consideration should also be given to
adjustment of baseline medications such as antidiabetic medications,
antihypertensives, and diuretics.

In rare cases, patients treated with AOMs may experience exces-
sive weight loss [18]. Determination of whether a patient’s weight loss is
excessive should be individualized, patient-centered, and focused on
health status. Clinically, weight loss may be excessive if it results in
adverse health outcomes such as micronutrient deficiency; impairment of
normal physiologic processes (e.g., amenorrhea), physical function, or psy-
chological well-being; or a BMI < 18,5 kg/m? or total body fat
percentage < 10% for men and <15% for women [18]. In this situation,
AOM dose reduction or temporary cessation of therapy may be indicated
to allow for further evaluation and an appropriate amount of weight
regain. Evaluation for secondary causes of weight loss (e.g., eating disor-
ders, endocrine disease, gastrointestinal tract disorders, cancer, or other
chronic disease) should be considered, particularly if cessation of AOM
therapy does not result in weight stabilization and/or regain.

OTHER GENERAL CONSIDERATIONS FOR
OBESITY MANAGEMENT WITH AOMs

A common misconception is that slower weight loss leads to greater
long-term health benefits, including smaller loss of lean mass, better
preservation of energy expenditure, and greater maintenance of
reduced body weight over time, compared to more rapid weight loss.
However, if individuals meet key lifestyle goals (such as sufficient pro-
tein intake and physical activity), the rate of weight loss may not sig-
nificantly impact long-term changes in body composition, energy
expenditure, or cardiometabolic factors [94-97]. Weight reduction,
regardless of rate, typically leads to a reduction in lean mass as well as
fat mass, and these effects are typically proportional to the amount of

weight reduction achieved [95, 98]. However, the loss of muscle or
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bone mass may be particularly undesirable for some individuals such
as adults with sarcopenic obesity or those with risk factors for osteo-
porosis [97]. In these individuals, body composition assessment and
measures to limit muscle or bone loss should be considered during
AOM therapy.

People with obesity frequently experience weight bias and
stigma, which can negatively impact health behaviors and outcomes.
The experience of weight stigma increases the risk of psychological
distress (e.g., depression and anxiety), disordered eating patterns,
avoidance of physical activity, and physiological stress (evidenced by
elevated levels of cortisol and inflammatory markers), all of which can
hinder weight-management efforts [99]. Individuals may internalize a
message of weight bias, and this can negatively impact weight and
health. Clinicians are encouraged to recognize weight bias in health
care and work to reduce its impact in order to optimize clinical care
for patients with obesity [100].

Patients should be monitored for the emergence or worsening of
depression, suicidal ideation, or other psychopathologies. Patients
who achieve significant weight reduction may experience unexpected
changes in the dynamics of their relationships with others, which can
sometimes be distressing [18]. For example, friends or family members
may not be supportive of patients’ lifestyle changes if they impact
shared activities and time together. Patients may be uncomfortable
with the attention that they receive after weight reduction, particu-
larly if they have a history of trauma or abuse. Clinicians should be
sensitive to patients’ social and emotional needs and provide this sup-
port or refer patients for help with coping strategies [18]. Opportuni-
ties for patient support include support groups, mobile applications
(apps), or referral to a qualified mental health professional.

Patients may report other concerns associated with dramatic
weight reduction or lifestyle changes, such as excess skin, hair thin-
ning, or perceptions of a healthy amount of weight reduction as
excessive. If the patient has had good health outcomes (including
improvement in the risk of obesity-associated complications, pre-
served or improved physical function, and good nutritional status), the
clinician can provide reassurance and treatments aimed at addressing
concerns. For example, a patient bothered by excess skin may benefit
from a referral to a plastic surgeon for consideration of panniculect-
omy after a period of maintenance at goal weight. A patient con-
cerned about hair loss may be reassured that increased hair shedding
is common with sustained negative energy balance and usually
resolves after weight stability. Appropriate evaluation should first be
conducted to rule out reversible nutritional causes of hair loss, such as
inadequate protein intake or iron deficiency. Ultimately, the weight
target should be patient-centered, and it should be clear to the patient
that the goal of treatment does not need to be achievement of a “nor-
mal” BMI (i.e., BMI < 25 kg/m?).

CONCLUSION

Recently approved and emerging AOMs represent a significant

advancement in the treatment of obesity, facilitating improvement in
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cardiometabolic risk factors and physical function along with average
body weight reductions of 215%, which were previously seen only
with intensive interventions such as bariatric surgery. Nutritional
assessment and counseling of patients treated with AOMs can facili-
tate the identification and management of preexisting risk factors for
malnutrition and can provide patients with goals for the intake of key
nutrients including protein, dietary fiber, micronutrients, and fluid.
Ongoing monitoring during treatment can enable early recognition
and management of any concerns that emerge, including inadequate
nutrient intake, gastrointestinal symptoms, or mood disorders. Current
data to guide nutritional recommendations for patients treated with
AOMs are limited. For this reason, the nutritional recommendations
proposed in this review include evidence from general population
health, bariatric surgery, and VLCDs. Additional research can help
inform best practices to promote optimal nutritional and medical out-

comes in patients treated with AOMs.O
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