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Abstract
Type 2 diabetes (T2DM) and obesity represent major global health burdens and economic costs to healthcare
systems. T2DM management is challenging due to multiple comorbidities and limited drug efficacy.
Bariatric surgery has emerged as an effective treatment approach. A 65-year-old man with refractory obesity

(BMI > 35 kg/m2) and poorly controlled T2DM underwent gastric bypass surgery in 2018. Prior to surgery,
medication noncompliance and dietary measures failed to achieve adequate glycemic control or weight loss.
Postoperatively, the patient lost 20 kg and achieved improved T2DM control (HbA1C reduction), allowing
complete cessation of diabetic medications. The patient's case demonstrates bariatric surgery's potential to
significantly alter the clinical course of obesity and T2DM versus standard care. National guidelines outline
eligibility criteria for bariatric referral; however, utilization rates remain low (<1%) despite over two million
eligible individuals in the United Kingdom. Improved access could reduce disease burden and healthcare
costs from diabetes complications over the long term. This case report provides a real-world example
supporting bariatric surgery as an effective intervention for appropriately selected patients with obesity and
uncontrolled T2DM, with the potential to improve clinical outcomes and lower costs associated with
diabetes management.
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Introduction
Diabetesis a chronic condition, which has become a major public health concern approaching epidemic
proportions globally. It is estimated that approximately 18 million people die every year from cardiovascular
disease (CVD), for which diabetes and hypertension are major predisposing factors [1-3].

Type 2 diabetes (T2DM) also known as adult-onset diabetes is characterized by hyperglycemia due to
progressive impairment of pancreatic β-cell insulin secretion and/or insulin resistance. T2DM is estimated
to affect more than 300 million individuals globally [4]. T2DM has a strong association with non-
communicable diseases such as obesity and hypertension [5,6].Moreover, T2DM is also the leading cause of
blindness, kidney failure, and non-traumatic lower limb amputations [7].

Effective diabetes management often presents many challenges. Clinicians and patients are often
overwhelmed by the need to address comorbid chronic conditions in addition to patients’ diabetes-specific
treatment goals [8].

The economic burden posed by diabetes on national healthcare services such as the NHS is quite substantial.
The burden of diabetes can be divided into direct and indirect costs. The direct cost burden of diabetes
includes diagnostic and monitoring tests, GP consultations, medications, insulin pumps, continuous
monitoring devices, hospital admission, and secondary professional referrals. The indirect costs include
social care needs, lost productivity through sickness, absences from work, and hindered quality of life.
Combined, the direct and indirect costs of T2DM have been estimated to cost the NHS 21.8 billion pounds
annually and are predicted only to increase over the next 20 years. As of 2011, the burden of diabetes on the
NHS expenditure was estimated to be 10%. Of this 10%, the indirect costs accounted for more than 60%.
Specifically, the indirect cost is due to complications arising from long-term disease burdens such as foot
ulcers and amputations, cardiovascular disease, end-stage renal disease, and acute admission due to diabetic
emergencies [9].

Studies looking into similar statistics in France and Germany have shown similar trends. The cost of 3000 to
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15000 euro per patient increases as insulin therapy is initiated, and most of the costs are attributed to
complications and comorbidities due to T2DM [10].

Therefore, it has become of paramount importance to find alternative means of treating diabetes with a
more robust outcome that not only minimizes the development of associated comorbidities but provides a
more cost-effective alternative to current pharmaceutical drugs.

Currently, the management of diabetes is via a multifaceted approach with lifestyle modifications being the
first line. Obesity has been closely linked to poor diabetic control, and weight loss has been shown to lead to
significant improvements in glycemic control and reduced medication use in patients with T2DM [11]. This
weight loss can be attained not only by aggressive lifestyle changes and medical therapy but also with
bariatric surgery.

Bariatric surgery is a group of surgical procedures done with the intent of substantial weight loss in
individuals with severe obesity. Bariatric surgery can be done via several techniques. The most common
variants are gastric banding, Roux-en-Y gastric bypass, sleeve gastrectomy, and biliopancreatic diversion.
They exert their effect by a combination of mechanisms including caloric restriction, reduced absorption,
and hormonal changes, which alter the mechanics of appetite and satiety [12].

It is widely accepted that bariatric surgery can help improve health outcomes in a range of metabolic
diseases, including T2DM and obesity [13]. Bariatric surgeries promote weight loss, which can lead to
improvements in hyperglycemic and dyslipidemia control. Some studies have shown that weight loss
attained via bariatric surgery is greater and longer lasting when compared to nonsurgical methods [14].
Recent data from a national obesity audit has shown that the use of bariatric surgery has fallen by more than
30 percent in the last four years in the United Kingdom.

Herein, we present a case of a patient with poorly controlled T2DM and obesity who was effectively managed
with elective bariatric surgery. Despite the significant drop in the number of bariatric procedures performed
in this country, this case highlights that bariatric procedures should be considered as not only a viable
treatment option for patients but also a cost-effective means of treating these patients.

This case was presented at the European Endocrine Society at the 22nd European Congress of
Endocrinology, which took place from September 5th to 9th, 2020, as an abstract and poster.

Case Presentation
A 65-year-old man was referred to the endocrine team with poor diabetic control, ongoing chronic kidney
disease, and previous history of non-alcoholic fatty liver and prostate hyperplasia, for which he was taking
Metformin (1g BD), Forxiga (10 mg OD) (dapagliflozin), Finasteride (5 mg OD), and Alfuzosin (10 mg
OD). On physical examination, the patient's weight was 131 kg, his heart rate was 99 bpm, and his blood
pressure was 154/88 mmHg. The foot examination was unremarkable.There was no evidence of peripheral
neuropathy or ulceration.Laboratory findings showed urea of 8.8, creatinine of 114 umol/L, eGFR > 60
ml/min, and hemoglobin A1C (HbA1C) of 77 mmol/mol.

He indicated that he gained weight over the past few months. He also indicated that he felt more fatigued
and tired. The patient was referred to a dietician to help with his weight loss and diabetic control. The
patient was again seen by the endocrine team six months later, and his weight remained alarmingly high
(126 kg) despite consulting a dietician. In addition, his diabetes remained uncontrolled. At this point, he was
given an additional antidiabetic drug Victoza (1.2 mg OD)and was referred to Homerton Hospital NHS Trust
for consideration of bariatric surgery in the form of a gastric band.

Following the bariatric surgery, he lost a significant amount of weight and showed better glycemic control.
His medication following bypass surgery included multivitamins, especially Vitamin B12 and Vitamin D with
all previous diabetes medication stopped.

The patient's glucose levels after undergoing gastric band bariatric surgery are shown in Figure 1, and Figure
2 shows the HbA1C results before and after gastric band bariatric surgery.
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FIGURE 1: Patient glucose levels after undergoing gastric band bariatric
surgery on December 28, 2018

FIGURE 2: HbA1C results before and after gastric band bariatric surgery
on December 28, 2018
HbA1C: Hemoglobin A1C.

The patient's glucose readings after undergoing gastric band surgery are shown in Table 1, and Table 2 shows
the patient's HbA1C before and after gastric band surgery.
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Date Glucose measurement (mmol/mol) Date Glucose measurement (mmol/mol) 

22/12/2018 6.7 21/01/2019 6

23/12/2018 7.8 22/01/2019 5.2

24/12/2018 6.4 23/01/2019 4.6

25/12/2018 6.8 24/01/2019 5.2

26/12/2018 5.5 25/01/2019 5.1

27/12/2018 6.4 26/01/2019 5

28/12/2018 6.9 27/01/2019 5.2

29/12/2018 5.7 28/01/2019 4.9

30/12/2018 5.7 29/01/2019 5.2

31/12/2018 5.8 30/01/2019 5.4

01/01/2019 5.3 31/01/2019 5

02/01/2019 5.3 01/02/2019 4.6

03/01/2019 6 02/02/2019 4.1

04/01/2019 4.6 03/02/2019 4.7

05/01/2019 5.4 04/02/2019 4.1

06/01/2019 4.6 05/02/2019 4.1

07/01/2019 5.5 06/02/2019 4.7

08/01/2019 5.9 07/02/2019 5.4

09/01/2019 5.2 08/02/2019 4.9

10/01/2019 4.4 09/02/2019 4.5

11/01/2019 5.3 10/02/2019 4.9

12/01/2019 5.5 11/02/2019 5.2

13/01/2019 4.6 12/02/2019 4.5

14/01/2019 4.4 13/02/2019 4.5

15/01/2019 5.3 14/02/2019 4.2

16/01/2019 5.8 15/02/2019 3.8

17/01/2019 5.1 16/02/2019 4.8

18/01/2019 4.5 17/02/2019 4.6

19/01/2019 4.8 18/02/2019 4.3

20/01/2019 5.4 19/02/2019 4.8

TABLE 1: Glucose readings after undergoing gastric band surgery on December 28, 2018
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Date HbA1C (mmol/mol)

15/01/2017 58

05/05/2017 77

23/08/2017 65

20/10/2017 47

01/11/2018 59

02/02/2019 32

15/09/2019 34

05/11/2019 35

TABLE 2: HbA1C before and after gastric band surgery on December 28, 2018
HbA1C: Hemoglobin A1C.

Discussion
T2DM, obesity, hypertension, and dyslipidemia collectively carry a high risk of cardiovascular disease and
mortality. Diabetes is also a leading cause of non-traumatic lower extremity amputation and blindness in
the United Kingdom. The majority of diabetes-related amputations in England arepreventableif patients get
the right early preventative care upon recognition of uncontrolled diabetes.

Medical management of T2DM and obesity is challenging as drug therapies have limited efficacy due to side
effects and noncompliance. However, bariatric surgery has shown promise as an effective treatment. This
case report details one patient who underwent gastric bypass surgery in December 2018. He lost 20 kg post-
surgery and demonstrated significantly improved diabetic control, with glucose levels ranging from 4.5 to
6.0 mmol/L. His HbA1C gradually declined, and he was ultimately able to stop all diabetic medications
(Figure 1, Table 1). Additionally, the patient reported improvements in psychological and physical well-
being.

Without surgery, this patient likely would have continued struggling with poor glycemic control over time.
Many patients have worse control over time, become less compliant with management, and require more
medication and hospitalization.Additionally, through countless studies, there is strong evidence that
prolonged poor glycemic control is associated with the development of both macro and microvascular
complications in a short period of time.

In 2014, the National Institute for Health and Care Excellence (NICE) established guidelines for the use of

bariatric surgery. To be eligible, patients required a BMI ≥ 40 kg/m2 or 35-40 kg/m2 with obesity-related
comorbidities that may improve with weight loss. All appropriate nonsurgical weight loss methods also
needed to be attempted with minimal success. Additionally, NICE recommended expediting bariatric surgery

for patients with BMI ≥35 kg/m2 and recent onset T2DM (<10 years), with lower BMI thresholds (reduced by

2.5 kg/m2) for Asian, Middle Eastern, Black African, or African-Caribbean family background [15].

Based on these criteria, over two million people in the United Kingdom were estimated to be eligible for
bariatric surgery. However, a study found that less than 1% of eligible patients were referred for and received
the intervention, highlighting a gap between clinical need and access [16]. More concerningly, bariatric
surgery rates have fallen over 30% from 2019 to the present, despite the increasing evidence of effectiveness,
demonstrating a clear imbalance between patient demand and available supply [17]. Improving access to
bariatric surgery for appropriately selected patients could help address obesity and diabetes more effectively.

Bariatric surgery is well-established as an effective treatment modality for patients with obesity and T2DM.
Several studies and case reports have highlighted the key role bariatric surgery can have in achieving both
weight loss and T2DM remission [18]. A recent study [19] indicated that 72% of T2DM patients treated with
bariatric surgery achieved diabetes remission after twoyears. Randomized control trials have shown that
bariatric surgery consistently outperforms best medical therapy in improving glycemic control leading to
remission; however, there appears to be clinical reluctance for its widespread use in treating severe T2DM.
Recent research highlighted that in the NHS, bariatric surgery is used for people with T2DM at a much later
stage in the disease process [20].
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This case suggests that bariatric surgery could significantly alter the course of patients with obesity and
uncontrolled diabetes, reducing associated morbidity and mortality. If these findings were extrapolated to a
larger population, offering the option of such an intervention to a greater number of individuals could
effectively improve patient outcomes and significantly reduce the cost burden on the NHS.

Chronic conditions such as T2DM are causing strain on national healthcare. Since 2010, there has been a
one percent increase in healthcare spending in England. The cost of treating diabetes by the NHS has
increased annually in connection with increased incidence of T2DM and obesity. Diabetic therapy is
currently costing the NHS over one billion [21]. Along with treating diabetes, there is also an added cost of
in-home care for diabetic patients as they require glucometer and needles, which are provided to patients to
measure their glucose levels.

Studies estimate the cost of providing bariatric surgery for patients with obesity and T2DM can be recouped
within three years via reduced prescriptions per patient and less hospitalization [12].

Limitations
This is a case study and thus cannot predict the confounding factors that may occur in a larger population.
Additionally, there is only a limited time span that the patient was monitored. Long-term advantages may
not be as significant as predicted. The case may lack generalizability to a wider population.

Conclusions
Bariatric surgery is a robust means of treating diabetes and obesity. The use of this would limit both the
overprescription of antidiabetic therapy and its cost, which at the moment is estimated to cost the NHS over
a billion pounds. Moreover, it would improve the psychological and physical well-being of patients hindered
by T2DM.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.
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