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Around 70% of variability in post-surgery 
weight loss is heritable, affected by the patient’s 
circulating levels of appetite-suppressing or 
-stimulating hormones, such as peptide YY, 
glucagon-like peptide-1 (GLP1) and ghrelin.

Predicting weight loss response
A poor weight loss response can be identified 
at around 3 months post-surgery. This means 
there is an opportunity to intervene with other 
measures and avoid losing the patient to 
follow-up. It can be disheartening for patients 
to experience a poor response, so early 
intervention and support are important.

Studies are underway to try to predict surgical 
outcomes preoperatively. 

Approaches to inadequate weight loss/
weight regain
We can maximise the health benefits of 
bariatric surgery by using a polymodal 
approach, adding lifestyle interventions and 
pharmacotherapy after surgery. Optimising 
lifestyle factors should be the first step, 
followed by a review of any weight gain-
promoting medications.

There may be options to revise or enhance 
surgical therapy. For example, with bypass, 
it may be possible to extend the limb 
length, decrease the size of the pouch, or 
decrease the diameter of the gastrojejunal 
anastomosis. Converting from one surgery 
to another, such as converting from a 
sleeve gastrectomy to a single anastomosis 
duodeno−ileal bypass, is also quite common.

Bariatric surgery is safe, but revisional surgery 
carries double the mortality and morbidity of 
primary surgery, and data to show improved 
outcomes are lacking.

Anti-obesity medications
The availability of anti-obesity drugs varies by 
region. Naltrexone/bupropion, phentermine 
and phentermine/topiramate cause an 
average weight loss of 7% in people prior to 
bariatric surgery. Studies for every anti-
obesity medication show similar efficacy 
before and after bariatric surgery.

A 2019 study showed that 1.8mg liraglutide 
caused a significant reduction in glycated 
haemoglobin and a significant reduction in 
body weight in patients who still had type 2 
diabetes after bariatric surgery.5 Real world 

evidence suggests that 3mg liraglutide leads 
to similar weight loss in those who have had 
prior surgery and those who have not.

New pharmacotherapies
In people with overweight or obesity without 
type 2 diabetes, the GLP1 receptor agonist 
semaglutide (2.4mg), injected subcutaneously 
once per week, resulted in 14.9% weight loss, 
compared with 2.4% with placebo.6

Tirzepatide is a dual glucose-dependent 
insulinotropic polypeptide and GLP1 receptor 
agonist, which has been shown to help 
patients with type 2 diabetes and obesity 
achieve up to 15% weight loss.

With more efficacious pharmacotherapy, we will 
be able to further improve the health of people 
with weight regain after bariatric surgery.

In discussion, it was suggested that knowing 
when to offer surgery to maximise outcomes 
for people with obesity is challenging, and 
is likely to change, as new, more efficacious 
drugs become available. Younger patients 
may choose to wait for a forthcoming drug 
that could help them achieve 20% weight loss 
without surgery. However, this also becomes 
more challenging, as obesity is a chronic 
progressive disease.

Table. Current treatment modalities for people with overweight or obesity, based on BMI and co-morbidities.

Treatment
BMI category (kg/m2)

≥25 ≥27 ≥30 ≥35 ≥40

Diet, physical activity and  
behaviour therapy 

+ + + + +

Pharmacotherapy
With  

co-morbidities
+ + +

Bariatric surgery
With  

co-morbidities
+
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The prevalence of post-bariatric 
hypoglycaemia is not completely understood. 
Only a few patients are seen in hospital 
with hypoglycaemia each year. Around 
12% of patients issued with post-surgical 
questionnaires report moderate to severe 
complaints, though it is unclear if these would 

meet the cut-off values for hypoglycaemia. 
However, investigation with an oral glucose 
tolerance test (OGTT) or mixed meal test 
(MMT) tends to show that around 30–80% of 
patients have hypoglycaemia. Sensors show 
an even higher prevalence, which means 
many patients may be unaware that they have 
hypoglycaemia. 

Post-bariatric hypoglycaemia can have a 
major impact on quality of life. Patients with 
hypoglycaemia are more likely to experience 
anxiety and depression after surgery.

Case study
A 31-year-old woman underwent gastric 
bypass surgery 2 years ago. Prior to surgery, 
she weighed 110kg, with a body mass index 
(BMI) of 43kg/m2 and no co-morbidities. At  
1 year after surgery, her weight was 75kg (a 
BMI of 29kg/m2), which represented a weight 
loss of 32%. She reported experiencing 
tremors, perspiration, loss of concentration 
and hunger over several weeks. These 
symptoms appeared around an hour 

after eating and lasted for an hour. They 
disappeared after eating sweets but recurred 
quickly afterwards.

This is a classic description of post-bariatric 
hypoglycaemia. 

Diagnosis of post-bariatric hypoglycaemia
Diagnosis is confirmed where:

• Whipple’s triad is present
• �symptoms occur as a post-prandial event 

(1−3 hours after eating)
• �the patient had prior Roux-en-Y gastric 

bypass surgery (or other surgery of the upper 
intestinal tract)

• �there are no atypical findings, such as 
fasting hypoglycaemia or late nocturnal 
hypoglycaemia.

Testing with OGTT, MMT or glucose sensor 
analysis is recommended.

The Whipple’s triad includes the presence 
of symptoms of hypoglycaemia, which 
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The pathophysiology of obesity is 
characterised by excess fat, but reduced 
muscle mass is also important. An active 
patient with obesity may have enhanced 
muscle mass, because they are carrying more 
weight. Should they become less mobile, 
they are likely to experience muscle loss. 
This is associated with poor outcomes, such 
as physical disabilities and increased insulin 
resistance.

Obesity treatments can also cause nutrient 
deficiency and muscle mass reduction.

Micronutrient deficiency before and after 
treatment
Obesity is associated with micronutrient 
deficiencies including iron, ferritin, 

haemoglobin, thiamine and vitamin D. In 
one study, patients with obesity were found 
to have increased stores of vitamin D in fat, 
which could explain a vitamin D deficiency.1 
These deficiencies may aggravate weight 
reduction therapy, and need adequate 
diagnosis and therapy.

Very low calorie diets (VLCD) and bariatric 
surgery are both associated with a risk of 
micronutrient deficiency. The Figure on 
page 15 shows changes in micronutrient 
deficiencies before and after treatment with 
a VLCD. Vitamin D deficiency decreased after 
treatment, while deficiencies in vitamin C, 
selenium, iron, zinc and calcium all increased.2

Figure. Results of OGTT showing very fast post-prandial glucose resorption in the absence of the native stomach 
and pyloric function (tmax is ±30min). Hypoglycaemia is usually between 60 and 120min after the meal.
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may be autonomic (such as weakness, 
tremors, perspiration or palpitations) 
or neuroglycopenic (such as dizziness, 
drowsiness or confusion). Secondly, these 
symptoms are found in combination with a 
low plasma glucose concentration. Finally, the 
symptoms are relieved when plasma glucose 
is increased.

There is no absolute cut-off point for plasma 
glucose, though the lower the level, the 
more likely a diagnosis will be. A 2021 study 
suggests glucose below 3.0mmol/l would be 
consistent with post-bariatric hypoglycaemia.1 
Others have suggested a cut-off of 
2.8mmol/l.2 The Figure (right) shows a very 
fast glucose resorption in the absence of the 
native stomach and pyloric function within 
around 30min of eating, with hypoglycaemia 
occurring within 60–120min of eating.

A highly fluctuating glucose concentration 
throughout the day would also be indicative of 
post-prandial hypoglycaemia.

Patients at risk
Hypoglycaemia is associated with both 
increased insulin sensitivity and β cell function. 
Further research has shown that those who 
undergo revisional gastric bypass surgery are 
at higher risk of developing hypoglycaemia, 
perhaps due to vagus nerve damage. Altered bile 
metabolism following cholecystectomy may also 
increase risk. Patients with early dumping may 
also show an increased likelihood.

There are few therapeutic options to address 
insulin sensitivity, but β cell function can be 
influenced. In a recent study, blocking the 
glucagon-like peptide-1 (GLP1) receptor 
prevented a high insulin response and low 
glucose nadir, which led to a reduction in 
symptoms.3

Treating hypoglycaemia
Post-bariatric hypoglycaemia treatments 
focus on taming the L cell by reducing the rate 
of glucose absorption by diet or acarbose, or 

by decreasing GLP1 and insulin production by 
use of somatostatin analogues. 

Treatment often needs escalation, requiring 
a combination of diet and medical treatment. 
A low carbohydrate diet has been shown to be 
hugely effective. Grade B recommendations 
include:
• �eliminating rapidly absorbable 

carbohydrates from the diet
• eating six small meals per day
• allowing 30min between eating and drinking
• �prioritising high fibre and high protein foods, 

eaten slowly.2

Pharmacological treatment usually begins 
with acarbose, which slows the rate of glucose 
absorption. Next, somatostatin analogues 
may be tried, which are more expensive. These 
reduce the secretion of GLP1 and insulin. 
GLP1 analogues have little effect on post-
prandial hypoglycaemia, but seem to prompt 
changes in dietary habits and preferences.

Surgical treatments may include tube feeding 
into the remnant stomach, which causes 
almost no glucose fluctuations compared 
with oral feeding. Banded bypass is no longer 
recommended. Gastric bypass reversal is an 
option, shown in a literature review to resolve 
88% of cases.4 Full or partial pancreatectomy 
should be avoided.

Future treatment options
Avexitide is a new GLP1 receptor blocker, 
which has shown promising results in a study 
of 18 patients. New research pointing to the 
role of glucagon in hypoglycaemia could also 
lead to potential therapeutic targets, such 
as the closed-loop glucagon system. SGLT-2 
inhibitors are another new option.
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