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Abstract
Purpose of Review The aim of this review is to outline the obesity physician’s role in managing patients with severe obesity with
a particular emphasis on bariatric surgery candidates.
Recent Findings Obesity is a chronic, relapsing and progressive disease. Scoring systems that evaluate the severity of obesity
based on the clinical assessment, rather than the BodyMass Index, are a valuable tool. The clinical assessment should explore the
underlying contributors for weight gain and screen for obesity-related complications. Bariatric surgery remains the most effective
management approach for severe and complex obesity. Nevertheless, pharmacotherapy and other non-surgical approaches play
an important role.
Summary The bariatric-metabolic physician’s role is paramount in delivering effective care to patients with obesity. The multiple
complications of patients with clinically severe obesity highlight the complexity of their management and reinforce the need for
adequate assessment and long-term follow-up to ensure optimal clinical outcomes.
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Introduction

The global prevalence of obesity is rising. According to the
World Health Organization, over 650 million people world-
wide live with obesity [1]. Since 1980, the prevalence of obe-
sity has doubled in more than 70 countries [2]. Furthermore,
severe obesity is increasing [3], and no nation has yet had
significant success in reducing obesity rates [4]. Obesity sub-
stantially increases the risk of complications, such as type 2
diabetes mellitus (T2DM), cardiovascular disease, obstructive
sleep apnoea (OSA) and cancer [5]. It is usually a chronic,
relapsing and progressive disease that requires long-term

management [6•]. Therefore, there is a need for physicians
with adequate knowledge of obesity epidemiology, aetiol-
ogies, mechanisms, obesity-related complications and treat-
ment approaches. Several guidelines from different interna-
tional organisations have been published in recent years elu-
cidating best practices in the development of a comprehensive
obesity management plan [7, 8••, 9, 10]. This article aims to
define clinically severe obesity and outline our role as
bariatric-metabolic physicians in assessing and managing
adults with clinically severe obesity in clinical practice.

Defining Clinically Severe Obesity

Clinically severe obesity is commonly defined as body mass
index (BMI) ≥ 40 kg/m2 or ≥ 35 kg/m2 with obesity-related
complications. Although BMI is a universally accepted an-
thropometric measure, there are caveats for its use. It overes-
timates adiposity in people with significant lean body mass
and does not inform on the distribution of adipose tissue [11].
Other common measures include waist circumference, waist-
hip ratio and waist-height ratio. Indices involving waist cir-
cumference infer visceral adiposity and, therefore, are markers
for increased cardiometabolic risk [12]. However, these may
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be technically difficult to measure and standardise. Further
tools have been used to provide information about the content
and distribution of adipose tissue, such as bioimpedance,
quantitative magnetic resonance, air-displacement plethys-
mography, dual-energy x-ray absorptiometry and magnetic
resonance imaging [13]. However, none of these anthropo-
metric measures or investigations reveals the extent and se-
verity of complications or provides a rational framework for
decision-making in clinical settings [14]. To address these
issues, more holistic staging systems have been developed.
In our practice, we assess obesity severity with the King’s
Obesity Staging Criteria (KOSC). The KOSC categorizes a
person’s health according to their physical, psychological, so-
cioeconomic and functional statuses, as shown in Table 1. It is
a validated staging score that can be used to quantify the
impact of interventions and has shown the benefit of bariatric
surgery [15]. The KOSC ensures that all health domains are
covered in a systematic manner, and it is a practical way to
summarise the patient’s current health status. It standardises
the assessment of obesity-related complications such as sleep-
disordered breathing, cardiovascular disease, diabetes, muscu-
loskeletal disease, reproductive health, mental health, gastro-
oesophageal reflux disease, kidney and liver disease. If the
patient scores highly on several domains, specialist input
may be required and more intensive weight loss strategies
such as bariatric surgery should be employed.

Another well-known staging tool is the Edmonton Obesity
Staging System (EOSS), which is based on the medical, mental
and functional impact of obesity [14]. There are 5 stages that
represent increased obesity severity from stage 0 (no apparent
risk factors) through stage 1 (subclinical risk factors), stage 2
(presence of established obesity-related complications), stage 3
(end-organ damage) and stage 4 (end-stage disability). The

EOSS recommends the optimal obesity management according
to the stage, providing clinical guidance on the need and urgen-
cy for achieving weight loss. Additionally, the EOSS is able to
predict mortality [16]. In order to shift the focus from BMI and
redefine obesity as a complications-centric chronic disease, the
American Association of Clinical Endocrinologists and the
American College of Endocrinology have proposed
Adiposity-Based Chronic Disease (ABCD) as a new term for
obesity [17].

Clinical Assessment of the Patient With
Obesity

Medical History

The medical history comprises presenting symptoms, compli-
cations and health risks, weight loss history, lifestyle (nutrition
and physical activity), eating behaviours, depression and
mood disorders, and chronic psychological stress [7]. The
causes for weight gain are complex andmultifactorial, ranging
from genetic predisposition and individual physiology,
through psychological issues, to social and pro-obesogenic
environments. The weight history may assist in establishing
the underlying causes for weight gain by exploring weight
gain onset, weight gain patterns (for instance, changes in
clothing sizes are a valuable and easily accessible clue), events
that aggravated weight gain, such as pregnancies, decreased
physical activity, eating disorders or psychological problems,
and previous attempts at weight loss. Moreover, there are sev-
eral endocrine disturbances that may cause or contribute to-
wards obesity. This includes, but is not limited to, hypotha-
lamic obesity, Cushing’s syndrome, hypogonadism, androgen

Table 1 King’s Obesity Staging Criteria addresses 12 different domains
from A to L. The 12 domains follow an alphabetical order and include
airway, BMI, cardiovascular disease, diabetes, economic complications,
functional status, gonadal axis, health status (as perceived by the patient)

and body image. Additional criteria include gastro-oesophageal junction,
kidney disease and liver disease. For each domain, a score of 0 (normal
health), 1 (at risk of disease), 2 (established disease) or 3 (advanced
disease) is assigned [15]

Stage 0
‘Normal health’

Stage 1
‘At risk of disease’

Stage 2
‘Established disease’

Stage 3
‘Advanced disease’

A—airway Normal Snoring Requires CPAP Cor pulmonale

B—body Mass Index <35 kg/m2 35–50 kg/m2 50–60 kg/m2 >60 kg/m2

C—cardiovascular Risk <10% risk 10–20% risk Heart disease Heart failure

D—diabetes Normal Impaired fasting glycaemia Type 2 diabetes Uncontrolled type 2 diabetes

E—economic
complications

Normal Expensive travel/clothes Workplace
discrimination

Unemployed due to obesity

F—functional Can manage three flights of stairs Manages one or two
flight of stairs

Requires walking aids or
wheel chair

House bound

G—gonadal Normal PCOS Infertility Sexual dysfunction

H—health perceived Normal Low mood or poor QoL Depression or poor QoL Severe depression

I—body image Normal Dislikes body Body image dysphoria Eating disorder

CPAP continuous positive airway pressure, PCOS polycystic ovary syndrome, QoL quality of life
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excess in women, hypopituitarism and genetic syndromes.
Although routine screening is not recommended, a high clin-
ical suspicion for these entities is warranted [18•].

In terms of current medication, we liaise with the patient’s
general practitioner (GP), advising to change any medication
that may cause weight gain, most notably sulphonylureas,
insulin, antipsychotics and some antidepressants, to agents
that are either weight-neutral or which assist with weight loss,
if feasible [19]. In the social history, smoking status and alco-
hol intake, as well as the employment and economic impact of
obesity, are evaluated. The family history of obesity and other
cardiometabolic diseases should be established.

The patient’s current diet and eating behaviour, including
sources of excess calories, adequacy of macro and micronu-
trient intake, meal patterns and the need for modification, are
ascertained in conjunction with the dieticians. The physician
should also enquire about physical activity and sleep patterns
as these may contribute to excessive weight gain [20].
Furthermore, the patient’s motivation for change and their
expectations for weight loss and health improvement should
be explored. There is a need to determine the requirement for
expedited bariatric surgery, for example, weight loss, as a
prerequisite for urgent surgery, such as knee replacement or
renal transplant.

Finally, throughout the assessment, it is imperative that the
language used in verbal and written communication is non-
judgmental and respectful, and one where the patient is active-
ly engaged and involved in all the decision-making processes.

Complications Status

Complications of obesity are frequent and result in significant
morbidity, mortality and healthcare costs. The primary role of
the obesity physician, both in terms of an individual patient’s
care and the healthcare system, is to mitigate these effects by
ensuring all complications are diagnosed and optimally man-
aged. These complications can be divided into metabolic, me-
chanical and mental categories.

In patients with known heart disease, the precise pathogen-
esis should be ascertained: ischaemic heart disease is common
and must be managed prior to aggressive attempts at weight
loss (e.g. bariatric surgery), but so too are non-ischaemic car-
diac pathologies that may be ameliorated by weight loss itself
[21].

Patients with T2DM should be reviewed in respect to their
current blood glucose-lowering therapies, presence of micro-
and macrovascular complications and glycaemic control by
measuring baseline glycated haemoglobin (HbA1c).
Knowledge of the side effect profiles and weight-related ef-
fects of diabetes medications enables individualised regimens
to be designed which in many circumstances may assist with
weight loss. Prior to bariatric surgery, there is a need to opti-
mise glycaemic control to reduce the risk of perioperative

complications [22]. Therefore, the HbA1c target is 6.5 to
7%, although a HbA1c up to 8% remains acceptable for pa-
tients with longstanding T2DM and diabetic complications
[23••].

Sleep disordered breathing is highly prevalent in patients
with complex and severe obesity. Within our population 70%
were diagnosed with OSA, with 40% requiring peri-operative
planning with continuous positive airway pressure (CPAP)
therapy [24]. Screening tools include the Epworth Sleepiness
Scale, the STOP-Bang (Snoring, Tiredness, Observed apnoea,
high blood Pressure, Body mass index, Age, Neck circumfer-
ence and Gender) and the Berlin questionnaire, though none is
highly specific or sensitive [25]. In our centre, regardless of
the score, patients who have not been previously diagnosed
with OSA undertake an overnight sleep oximetry test.
Although, the international consensus is for the use of over-
night attended polysomnography, this is recognised as costly
and may not be practical [26]. Therefore, our centre has
adopted a sleep oximetry test as a cost-effective screening
tool. Patients with moderate/severe OSA should adapt to treat-
ment, CPAP, prior to bariatric surgery, due to the risk of post-
surgery respiratory failure in patients with untreated OSA
[26].

Non-alcoholic fatty liver disease (NAFLD) and its progres-
sive form, non-alcoholic steatohepatitis (NASH), are increas-
ing in prevalence in tandem with the obesity epidemic [27].
Importantly, NASH may progress to cirrhosis and may soon
become the leading cause of liver failure [28]. Portal hyper-
tension may affect the patient’s suitability for bariatric sur-
gery. The presence of advanced liver fibrosis (F3 or higher
histological grade) is predicted by the fibrosis-4 index, there-
after followed by transient elastography, if required [29].

The psychosocial evaluation aims to identify psychological
issues that may need to be addressed, such as eating disorders
and past or current trauma, which may impact eating patterns
and existing or previously unidentified mental health issues.
In our service, we routinely use the Hospital Anxiety and
Depression Scale (HADS) [30]. Other available tools are the
Patient Health Questionnaire (PHQ-9) [31] and Generalised
Anxiety Disorder Assessment (GAD-7) [32].

Physical Examination

The physical examination is directed toward finding the cause
of obesity, identifying complications that are already present
and defining the pattern of adiposity which inform the risk of
future complications. Essential measurements include height,
weight, waist circumference and blood pressure. Hip circum-
ference and neck circumference are useful in defining the
pattern of adiposity and as a basis for future comparison fol-
lowing weight loss interventions.

The presence and impact of obesity-related complications
should be evaluated. Important priorities include seeking signs
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of left- and right-sided heart failure, portal hypertension, insu-
lin resistance and psychiatric disease. In addition, the physi-
cian should assess for signs of endocrinopathies as an under-
lying cause for obesity. These include easy bruising, facial
plethora and supraclavicular fullness for Cushing’s syndrome,
myxedematous features for severe hypothyroidism, and, in
women, hirsutism and acne for androgen excess. Acanthosis
nigricans, if present, alerts to possible insulin resistance. It is
important to note that the clinic should be equipped with ap-
propriate chairs, scales, beds and sphygmomanometer cuffs to
suit all patients.

Investigations

A comprehensive panel of blood tests is requested at the initial
assessment comprising a full blood count, liver function, renal
function, parathyroid hormone, calcium, 25 hydroxy-vitamin
D, ferritin, vitamin B12 and folate [33]. Vitamin A, zinc, cop-
per and selenium should be checked prior to bariatric surgery
in patients undergoing malabsorptive procedures such as
biliopancreatic diversion/duodenal switch or if deficiency is
suspected [33]. It is important to identify such nutritional de-
ficiencies and institute treatment. Baseline screening tests in-
clude a thyroid-stimulating hormone level for thyroid dys-
function and a fasting blood glucose/HbA1c for T2DM. A
lipid profile, including total cholesterol, HDL cholesterol
and triglyceride concentrations, provides a diagnosis of
dyslipidaemia. The investigations required are shown in
Table 2. Additional investigations may be required if second-
ary causes of obesity are suspected or for the assessment of
complications.

The baseline panel may be performed in primary care,
whilst the additional investigations, dependent on clinical as-
sessment, should be completed in secondary care.

Treatment

Rather than focusing on BMI targets, the treatment objective
is to produce clinically meaningful weight loss, which leads to
either prevention or reduction of obesity associated complica-
tions that will improve the patient’s overall health. It is the
physician’s responsibility to inform the patient about the dif-
ferent treatment possibilities, the expected health benefits, po-
tential weight loss and possible complications. The manage-
ment plan should be individualised, addressing the underlying
drivers for weight gain.

Lifestyle measures should form the basis to any approach
and comprise three fundamental components: diet therapy (re-
duce energy intake by 500–1000 kcal/day), physical activity
(initially, at least 150 min/week moderate aerobic exercise
combined with 1–3 sessions/week resistance exercise) and
behavioural change [7]. Although vital, this combined ap-
proach is not often, by itself, sufficient for achieving signifi-
cant weight loss in patients with severe obesity. Therefore,
these patients should receive treatment, in addition to lifestyle
measures, including pharmacotherapy and consideration of
bariatric surgery. If feasible, the patient’s participation in clin-
ical trials is encouraged. Regardless of the treatment type,
patients should be seen at regular intervals to ensure that they
have ongoing support, assess for underlying barriers to suc-
cessful treatment and discuss further treatment options if nec-
essary. The clinician should select follow-up intervals using
their expertise and according to the patient’s complications
status and current obesity treatment. Ongoing support may
be provided by any member of the multidisciplinary team as
deemed appropriate. Remote health provision including tele-
phone or video calls, and digital interventions, such as web-
based or app-based programmes, meets patient demands for
more convenient access to healthcare and have been shown to
be as effective as face-to-face interventions in weight manage-
ment programmes [34].

Diet-Based Approaches

Weight loss can only be achieved through a persistent
energy deficit. Dietary approaches that facilitate reduced
energy intake, irrespective of the macronutrient composi-
tion, result in weight loss [35]. Recent evidence suggests
that low-carbohydrate diets that promote ketosis may be
promising in producing clinically significant weight loss
and improving T2DM control [36]. However, further in-
vestigation is warranted. The Diabetes Remission Clinical
Trial (DiRECT) demonstrated that T2DM of less than 6
years duration can be put into remission with a low-
calorie diet [37•]. These approaches are recommended
for short periods of time and only with nutritionally com-
plete meal-replacement formulas.

Table 2 Recommended biochemical investigations prior to bariatric
surgery [33]

Investigations

Full blood count

Ferritin

Folate

Vitamin B12

25-hydroxyvitamin D

Calcium

Parathyroid hormone

HbA1c and fasting plasma glucose and/or oral glucose tolerance test

Lipid profile

Liver function

Renal function

Vitamin A, zinc, copper and selenium if patient undergoing
malabsorptive procedures or suspected deficiencies
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Pharmacotherapy

Pharmacotherapy combined with lifestyle modification is a
treatment option for patients with a BMI ≥ 30 kg/m2 or a
BMI of 27 to 29.9 kg/m2 with obesity-related complications
[7]. The European Medication Agency has approved the use
of orlistat, naltrexone/bupropion sustained-release and
liraglutide 3.0 mg in Europe for obesity management.
Furthermore, the National Institute for Health and Care
Excellence (NICE) has approved the use of liraglutide
3.0 mg in the English and Welsh National Health Service
(NHS) for patients with a BMI ≥ 35 kg/m2, non-diabetic
hyperglycaemia, increased cardiovascular risk and referred
to a specialist multidisciplinary weight management service
[38]. The Food and Drug Administration (FDA) has also ap-
proved phentermine/topiramate for use in the United States of
America (US) [19]. Lorcaserin has recently been withdrawn
from the US market following FDA safety concerns on in-
creased occurrence of cancer in a safety clinical trial [39].

It is the physician’s role to consider all the risks and benefits,
e f f i cacy , cos t and ava i lab i l i ty of the d i f fe ren t
pharmacotherapeutic options. The physician should explain
these pharmacotherapy options to the patient and initiate treat-
ment where appropriate. In addition, there is a need to monitor
for efficacy and adverse events monthly during the first 3
months and 3-monthly thereafter [19]. The medication should
be started at a low dose and up-titrated, according to tolerability.
If the patient is a non-responder (i.e. does not lose at least 5% of
body weight at 12 weeks), treatment should be discontinued.

Results from the SCALE Diabetes trial with liraglutide
show that, when medication is stopped after satisfactory
weight loss, weight regain occurs [40]. Therefore, pharmaco-
therapy for obesity, like other chronic conditions, should be
for long-term use. It is noted that, when used alongside behav-
ioural change strategies, pharmacotherapy is associated with
more effective weight loss [41]. The greater understanding of
obesity’s pathophysiology has stirred the development of new
anti-obesity drugs. There are several agents in development,
including centrally acting agents, gut hormones and incretin
targets, and anti-obesity vaccines [42]. In patients with T2DM
and obesity, blood glucose-lowering agents such as glucagon-
like peptide 1 receptor agonists or sodium-glucose
cotransporter 2 inhibitors are preferred second-line treatment
options after metformin [43]. In addition to lowering blood
glucose and assisting with weight loss, some of these agents
have also shown cardiovascular and renal benefits [44].

Endoscopic Options

The use of endoscopic methods such as intragastric balloons,
endoluminal sleeve barrier devices, endoscopic sleeve gas-
trectomy, duodenal mucosal resurfacing and gastric aspiration
devices may be considered in select patients [45], although

most of these interventions are not routinely available in
NHS practice. Not only are these therapies minimally invasive
and potentially associated with greater weight loss than obe-
sity pharmacotherapy but they may also be less expensive and
have fewer complications than bariatric surgery [46].
However, long-term outcome data for these procedures are
required. Endoscopic interventions may offer an opportunity
to bridge high-risk patients to bariatric surgery. A combination
of pharmacotherapy and endoscopic procedures may also be
considered a possibility for obesity management in the future.

Surgical Options

Bariatric-metabolic surgery is a treatment option for patients
with a BMI ≥ 40 kg/m2 or for those with a BMI of 35 to 39.9
kg/m2 and other significant diseases that may be improved
with weight loss. Bariatric surgery may also be an option for
patients with a BMI 30.0–34.9 kg/m2 and recently diagnosed
T2DM. In order to fulfil the NICE criteria for bariatric sur-
gery, the patient should have failed to achieve or maintain
clinically beneficial weight loss by other means and complet-
ed a tier 3 service or equivalent programme, be generally fit
for anaesthesia and surgery and be committed to the need for
long-term follow-up. Moreover, patients whose BMI is great-
er than 50 kg/m2 can progress directly to bariatric surgery
without attending a tier 3 service [47]. The surgical options
available are vertical sleeve gastrectomy (VSG), Roux-en-Y
gastric bypass (RYGP), laparoscopic adjustable gastric band
(LAGB), biliopancreatic diversion/duodenal switch (BPD/
DS) and one anastomosis gastric bypass/mini gastric bypass
(OAGB/MGB). The choice of surgical intervention should be
discussed with the bariatric surgeon and take into account the
degree of obesity, complications, long-term effects, experi-
ence of the surgeon and facilities and equipment available.
The bariatric surgical procedure trends have changed.
Currently, the use of VSG has increased, whereas the LAGB
has declined [48]. The STAMPEDE trial demonstrated that
VSG and RYGP were more effective than intensive medical
therapy for T2DM in a 5-year follow-up study [49••].
Furthermore, RYGP was superior to VSG in respect to weight
loss and use of fewer glucose-lowering medications [49••].
Despite the beneficial impact on several health parameters
including mortality [50], the number of bariatric surgical pro-
cedures in the United Kingdom (UK) remains low [51].

Management After Bariatric Surgery

Continued surveillance post-surgery by amultidisciplinary team
(MDT) is necessary to promote treatment success and prevent
weight regain. The obesity physician’s role involves reassess-
ment of obesity-related complications using staging tools (e.g.
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KOSC and EOSS). Furthermore, it is important to review med-
ication which usually requires de-escalation of doses.

Blood pressure should be routinely measured in clinic, and
antihypertensives should be reviewed, as it may be necessary
to reduce doses. Patients with T2DM can restart metformin
the 3rd day after surgery provided renal function is adequate.
Thereafter, capillary blood glucose should be closely moni-
tored with a target value of 100–120 mg/dL (5.6–6.7 mmol/L)
and 180 mg/dL (10 mmol/L), before and after meals, respec-
tively [23••]. At discharge, the decision to maintain insulin or
other blood glucose-lowering agents is individually based ac-
cording to the preoperative diabetes regimen, type of proce-
dure and insulin requirements whilst at hospital. If the patient
still requires insulin, a reduced dose of basal insulin should be
prescribed and the patient advised to taper insulin units ac-
cording to capillary blood glucose readings to ensure
hypoglycaemia does not occur [23••].

The need for CPAP should be reassessed in patients with
known OSA in 3 to 6 months post-surgery [23••].

As preexisting mental health issues may remain a concern,
ongoing review and psychological support should be provid-
ed. It is important to note that the pharmacokinetics and phar-
macodynamics of certain medications may be altered due to
anatomical changes, and therefore, more frequent monitoring
of plasma levels is needed to ensure therapeutic levels. In
addition, some medications are prescribed according to
weight, and there may be a need to adjust the dose following
significant weight loss [52].

In the UK, patients are followed up at the post-operative
obesity clinic for 2 years. In our centre, patients are assessed at
3, 12 and 24 months post-bariatric surgery. Weight and met-
abolic changes typically play out over a 1–2-year timeframe
post-surgery, and specialist care, provided by a MDT, should
continue for complex patients until weight stability is
achieved; the 2-year follow-up package recommended by
NICE guidelines is thought to be the most cost-effective [47].

Complications of Bariatric Surgery

Major complications after bariatric surgery are rare; neverthe-
less, it is important to recognise their presentation and under-
stand their management.

Vomiting, Dysphagia or Severe Abdominal Pain

In these cases, an urgent onward referral to the bariatric sur-
geon is mandatory.

Wernicke encephalopathy (WE) is an acute neuropsychiat-
ric syndrome caused by thiamine (vitamin b1) deficiency and
characterised by a clinical triad of ataxia, ophthalmoplegia and
mental status change. Patients undergoing bariatric surgery
are at risk of developing WE, especially within 6 months of
surgery [53]. The greatest risk of developing thiamine

deficiency occurs with prolonged vomiting, poor dietary in-
take, rapid weight loss and alcohol abuse [54]. WE is a med-
ical emergency, and the aim of treatment is prompt correction
of thiamine deficiency. IV glucose should be avoided [55].

Nutritional Deficiencies

From a medical perspective, nutritional deficiencies are the
most important long-term complication of concern. In order
to prevent micronutrient deficiencies, the physician should
ensure that vitamins and minerals are adequately replaced
and that the patient understands the importance of multivita-
min compliance. Our team, in line with British Obesity &
Metabolic Surgery Society (BOMSS) guidelines, recom-
mends the multivitamin and mineral supplementation shown
in Table 3 [33]. In follow-up, we request the same blood test
panel as used for the preoperative bariatric work-up. Fat-
soluble vitamins A, E and K, zinc, copper and selenium are
tested if clinically pertinent.

Dumping and Post-Prandial Hypoglycaemia

The physician should screen for early dumping syndrome,
which causes gastrointestinal symptoms such as abdominal
pain, nausea, diarrhoea and vasomotor symptoms such as
tachycardia and perspiration, within 1 h after eating. This is
usually due to rapid loading of the small bowel with high-
calorie-dense food, causing a shift of fluid from the intravas-
cular compartment to the intestinal lumen [56]. Patients
should be advised to eat smaller and more frequent meals,
eat complex carbohydrate and protein-rich foods, and avoid
simple sugars.

Late dumping syndrome, currently known as post-prandial
hyperinsulinemic hypoglycaemia, typically occurs more than
1 year after surgery, and symptoms manifest 1 to 3 h post-
prandially [57]. The diagnosis is based on the Whipple’s
hypoglycaemia criteria and includes neuroglycopenic symp-
toms with concomitant low plasma glucose with symptoms
relieved by the correction of the hypoglycaemia. Although, it
is more extensively recognised post-gastric bypass, and it can
also occur after sleeve gastrectomy [58]. The physician should
recommend dietary modification and, in more serious cases,
medical therapy such as acarbose, diazoxide or octreotide
should be considered [59]. Studies suggest that predictors
for both conditions include lower BMI and younger age [60].

Weight Regain

Long-term management of weight loss can be challenging, as
physiological responses to weight loss favour weight regain.
Weight regain lacks a standardised definition; however, weight
regain measured as the percentage of maximumweight lost has
shown the strongest association with clinical outcomes [61].
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Maintaining long-term weight loss requires adherence to a di-
etary and physical activity plan. Additionally, continuing anti-
obesity medication after weight loss has been shown to prevent
weight regain [62]. Some studies have demonstrated that
liraglutide may assist in weight loss maintenance and improve
diabetes control after bariatric surgery [63•].

Preoperative predictive factors for weight regain have been
explored and include older age, diabetes and psychiatric dis-
orders, whereas post-operative predictors comprise nutritional
non-compliance, hormonal/metabolic imbalance, physical in-
activity and psychiatric complications [64]. If there is a post-
surgical failure to lose weight or if there is a significant weight
regain associated with complications, the patient may be con-
sidered for revisional surgery. Due to the higher perioperative
complications associated with revisional surgery, this should
be undertaken only in centres with extensive experience.

Weight Management Services: The UK Tier
Model

In the UK, weight management services follow a 4-tier
model of care: tier 1, universal interventions that include
prevention and reinforcement of a healthy lifestyle; tier 2,
community-based lifestyle weight management services;
tier 3, specialised weight loss programmes delivered by
a clinician-led MDT; and tier 4, complex obesity services
that include bariatric surgery [65]. The obesity physician
is present at the tier 3 and tier 4 levels.

However, there is a disparity in the current provision of
these services across the UK; hence, the need for a national

strategy to develop an optimum patient pathway for obesity.
Detailed guidance on infrastructure, staffing and referral path-
ways for weight assessment and management clinics for se-
vere complex obesity in the UK are available [66], and this
may be relevant for other international healthcare systems.

Despite bariatric surgery being the most effective treatment
for severe obesity, current health systems are resourced to
provide surgery for a fraction of such patients. Furthermore,
almost 20% of patients who receive surgery have no, or only
one, obesity-related complication [67]. It seems therefore that
healthcare systems are not adequately directing resources to-
wards those with the highest need and who will generate the
biggest healthcare gains by having surgery. The COVID-19
pandemic has highlighted the need to stratify patients with
obesity according to severity and metabolic risk, and for es-
tablishing prioritisation systems for bariatric surgery [68].

We advocate a move towards case-finding of those with, or
potentially with, complicated obesity in population, with the
process led by obesity physicians. This provides an effective
means of prioritisation, so that those with the greatest need can
be entered onto surgical pathways.

The obesity physician has an important role in ensuring the
accurate assessment of complication burden, whilst the allo-
cation of surgery is best decided by a MDT, based on the
outcomes of the physician assessment. Direct-to-surgeon re-
ferrals, with the physician relegated to a preoperative optimi-
sation role, fail to address the biggest determinant of how
much value bariatric surgery can yield at a system level. In
centres where bariatric surgery units are not present, the team
may refer into a surgical centre, once the clinical assessment
and MDT discussion is complete. In less resourced countries,

Table 3 Recommended multivitamin and mineral supplementation post bariatric surgery [33]

Vitamins and minerals Dosage and frequency

Complete multivitamin and
mineral supplement

Once or twice daily. Containing thiamine, iron, selenium,
zinc (at least 15 mg) and copper (at least 2 mg).

Iron Once daily 200 mg ferrous sulphate daily, or
Once daily 210 mg ferrous fumarate daily, or
Once daily 300 mg ferrous gluconate daily
Women who are menstruating should take two tablets daily

Vitamin B12 Three monthly intramuscular injection

Vitamin D Starting regimes of 2000–4000 IU per day. Aim to maintain
serum 25OHD levels greater than 75 nmol/L.

Calcium Ensure good dietary calcium intake. Combined calcium and vitamin
D supplementation should be considered if PTH is raised despite adequate
calcium and 25OHD levels

Folic acid As part of the complete multivitamin and mineral (at least 400 μg). Increased
requirements for preconceptual care, pregnancy and lactation.

Vitamin A, E, K As part of the complete multivitamin and mineral supplement
For BPD/DS: 10,000 IU vitamin A daily, 100 IU vitamin E daily, 300 μg vitamin K daily

Following a laparoscopic adjustable gastric band, only a complete multivitamin and mineral supplement and vitamin D is required

BPD/DS biliopancreatic diversion/duodenal switch, IU international units, PTH parathyroid hormone, 25OHD 25-hydroxyvitamin D
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assessments made by the obesity physician could be approx-
imated using questionnaire-based assessments of symptoms
(e.g. scoring for the likelihood of sleep apnoea). But the ma-
jority of such tools are either not validated or perform only
moderately at best and can therefore not replace the role of the
obesity physician. Although there are no studies which have
addressed a cost-analysis of the bariatric physician, physicians
in this role provide early detection and intervention with re-
gard to remediable obesity-related complications, as well as
optimising the resource allocation in a resource-scarce envi-
ronment, which is an indisputable asset.

A summary of the bariatric-metabolic physician tasks in the
assessment and management of patients living with obesity is
shown in Fig. 1.

Our Experience

The obesity and bariatric service at our centre is part of the
Diabetes and Endocrinology department in a teaching hospital
in Central London. The surgical assessment and bariatric sur-
gery occur in another centre. The regional service is provided
jointly by these two centres, that are both parts of anAcademic
Health Sciences Centre. Around 400 new patients are referred
annually to the service, and about half are prepared for bariat-
ric surgery. There is a close relationship with the local tier 3
programme, where a significant number of patients take part
in a low-calorie diet programme for weight loss.

At our centre, all patients attend a bariatric group education
session prior to the Medical Obesity Clinic. This group ses-
sion discusses lifestyle, pharmacotherapy, endoscopic inter-
ventions and metabolic surgical options, the different types
of procedures available and what to expect from the pre- and
post-operative periods and community and specialist services.

All patients within the bariatric surgical pathway attend a
psycho-educational group session, which provides information
on relevant psychological, emotional and lifestyle changes or
processes. This helps them make an informed decision on their
treatment. In addition, a psychological screening triage, based
on questionnaires, is conducted in order to help determine the
patient’s needs or difficulties in this area. According to the
outcomes, some patients are assessed more comprehensively
by the psychologist in a 1:1 clinic, or take part in a disordered-
eating group facilitated by the team’s psychologist.

In the Medical Obesity Clinic, patients are assessed by an
obesity physician, a specialist dietitian and a diabetes special-
ist nurse for patients with T2DM. At the post-clinic meeting,
healthcare professionals work together to formalise a plan for
each patient, for instance, agreeing on a referral to the psychi-
atric team, optimisation of T2DM or need for further cardio-
vascular investigations.

Once the medical workup is complete, the decision to pro-
ceed to bariatric surgery is made by aMDTwhich includes the
obesity physicians, bariatric surgeons, dietitians, psycholo-
gists, gastroenterologists, respiratory physicians and anaes-
thetics. Complex patients will require multiple MDT discus-
sions. After the MDT meeting, the patient is assessed by the
bariatric surgeon. The bariatric coordinator plays an important
role in bringing together members of the MDT, collating the
relevant medical information related to each patient and gath-
ering post-operative data for the National Bariatric Surgery
Register.

Thereafter, dietetic, medical and surgical input is provided
up to 2 years post-bariatric surgery. The patient’s care is then
returned to Primary Care with a comprehensive discharge
summary clarifying the importance of lifelong follow-up and
the need for annual nutritional monitoring and appropriate
supplementation.

Fig. 1 The role of the bariatric-
metabolic physician in managing
clinically severe obesity. The
bariatric-metabolic physician is
responsible for providing
comprehensive health care to
patients living with clinically
severe obesity including, but not
limited to, exclusion of secondary
causes, anthropometric measures,
complications screening, eating
disorder screening, assessment of
motivation, advice on weight loss
pharmacotherapy, T2DM
optimisation and management
after weight-loss interventions
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Conclusion

The bariatric-metabolic physician has an important role in the
comprehensive assessment of a patient with obesity. It is the
physician’s task to determine the degree and severity of obe-
sity in order to establish the individual’s health risk and pro-
vide a basis for decision-making. Furthermore, the obesity
physician should evaluate the eligibility and medical suitabil-
ity for weight loss interventions and advise on medical man-
agement. In a more global perspective, it is the physician’s
responsibility to advocate for policies that recognise obesity as
a chronic disease and reduce weight stigma.
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