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			Abstract

			Type 2 diabetes mellitus (T2DM) is a progressive disease and as the disease progresses, insulin therapy becomes necessary in at least 50% of patients with T2DM. The administration of very high insulin doses has inherent challenges including weight gain, absorption problems with high volume of insulin as well as compromising on patient acceptance, comfort and compliance. Thus, it is important to have treatment options that combine insulin-sparing agents with insulin to minimize both insulin volume and side effects. The glucagon-like peptide-1 receptor agonists/analogues (GLP-1 RAs) provide an attractive option for the same. Here, I present two cases wherein addition of liraglutide to high dose insulin therapy, relatively late in the disease process, led to complete cessation of insulin therapy as well as weight loss. 
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			Case 1

			A 62-year-old man with type 2 diabetes mellitus (T2DM) of 30-year duration came for consultation to the out-patient department. He had a past history of ischemic heart disease for which he underwent coronary artery bypass grafting (CABG) in January 2012.

			The patient had been well initially on oral medication, until 2012, when glucose levels became increasingly difficult to control; and he was eventually initiated on premixed insulin, doses titrated up to 48units and 16 units, before breakfast and before dinner respectively. He was also receiving voglibose 0.3 mg twice daily, before meals.

			He responded initially to insulin therapy, however subsequently his glycaemia control started deteriorating. His HbA1c level started rising and he also gradually gained weight, with his BMI touching 30kg/m2 for which he was quite distressed.

			In July 2013, he was initiated on liraglutide, a glucagon-like peptide receptor analogue, and dose titrated from 0.6mg to 1.2 mg a month later and eventually, 1.8mg four months later. Over 

the 1. years that he was on liraglutide, his HbA1c improved from 6.9% to 6.4%, insulin requirement came down to nil (from 64 units per day) and the only other anti-diabetic agent he remained on was metformin 500mg once daily. Moreover, since initiating liraglutide he lost 12.5kgs of weight (from 82.5kg to 70kg) which relieved his distress and made him feel better.

			Case 2

			A 45-year old obese woman, with poorly controlled T2DM of 10-year duration presented, in May 2012, with high blood sugars (FPG – 245mg/dL and PPG – 274mg/dL). She was started on premixed insulin 22 units before breakfast and 28units before dinner. 6-months later her glycemic control improved (FPG – 151mg/dL and PPG – 153mg/dL), after which her regimen was changed to insulin glargine 25 units at bedtime, as she requested for a once-a-day insulin. Subsequently, she was given a trial of various other anti-diabetic agents, including vildagliptin and metformin, both of which had to be stopped due to gastroenterological intolerance, and finally her glycaemic control settled with insulin glargine 25 units at bedtime and 2mg of glimepiride twice daily.

			She was doing well with this regime throughout 2013. However, towards the end of 2013 her glycaemic control started deteriorating once again and she presented in February 2014 with an HbA1c of 9.8% and weight of 90kg. She was initiated on liraglutide, gradually up-titrated from 0.6 mg to 1.2 mg and maintained on the same. Over the last one year, there was a remarkable improvement in her overall well-being. Her HbA1c improved from 9.8% to 6.9%, insulin requirement came down to zero (from 50 units per day) while she continued with glimepiride 2mg twice daily and voglibose 0.3mg once a day, which was introduced subsequently. She lost 12 kgs of weight (from 90 kg to 78 kg) and is continuing the present treatment.

			Introduction

			Type 2 diabetes mellitus (T2DM) is a progressive disease with complications affecting several organ systems. Diabetes is reaching epidemic proportions globally; the prevalence estimated to reach 592 million by 2035 [1]. T2DM is the most prevalent type of diabetes, accounting for 90-95% of cases [2]. T2 DM has increased 93-fold in women and 42-fold in men who are severely obese rather than those of ideal weight [3,4]. In the short term, even modest weight loss in people with T2DM, who are overweight or obese, is associated with improvements in glycaemic control and associated conditions such as hypertension and dyslipidaemia [5].

			As the disease progresses, insulin therapy becomes necessary in at least 50% of patients with T2DM [6]. Although an effective treatment for hyperglycemia, insulin is associated with undesirable side effects including hypo glycaemia and weight gain. The global obesity epidemic is driving the need to deliver ever-increasing doses of insulin to the ever-increasing obese, insulin-resistant diabetic population. The administration of very high insulin doses has inherent challenges viz. keeping the volume of insulin sufficiently small for optimal absorption, without compromising on patient acceptance, comfort and compliance. Thus, it is important for patients with T2DM and with high insulin requirements to have treatment options that combine insulin-sparing agents with insulin to minimize both the insulin volume and weight gain [7].

			The glucagon-like peptide-1 receptor agonists/analogues (GLP-1 RAs) are injectable incretin hormones associated with improvements in glycaemic control and with low risk of hypoglycaemia, when used alone or together with metformin. They augment insulin secretion and reduce glucagon secretion, thus improving glycaemic control in patients with type 2 diabetes. These agents also exert beneficial effects on body weight by centrally increasing satiety and slowing gastric motility [8,9]. Patients with poor glycaemic control, increased body mass index (BMI), and using higher insulin doses are generally difficult to treat optimally due to insulin resistance and weight gain associated with the increasing insulin dosages [10,11]. Delivering high insulin doses may require multiple injections and/or very high volume injections, which can lead to suboptimal absorption, patient discomfort and non-compliance with the prescribed insulin regimen. This has led to an increase in the use of concentrated U-500 insulin over the past decade [12], especially in the Western countries, and the advent of U-200 and U-300 insulin.

			What the Evidence Says

			GLP-1 RAs have been shown to lower the insulin dose and mitigate insulin-associated weight gain compared to treatment with basal insulin alone in metformin-treated patients with type 2 diabetes [13-15]. The various study programs on the various GLP1RAs have demonstrated similar results.

			However, data on addition of GLP1 RAs to high-dose intensive insulin therapy are sparse. A study by Lane et al. [7], conducted on subjects with T2DM of 17.7 years duration, requiring more than 100 units of insulin daily; administered either by continuous subcutaneous insulin infusion (CSII) or by multiple daily injections (MDIs); with or without metformin, has shown that after 6 months of therapy with liraglutide, 67%of subjects experienced >20% reduction in the total daily insulin dose (TDID) and 33% experienced <20% reduction.

			[image: ]

			Lind et al presented similar results from 4 Swedish centers, wherein an average of 38.6, units’ reduction in TDID from baseline was reported. In this cohort, a significant proportion of patients were on MDI and premixed insulin, 52.5% and 11.5% respectively. The mean duration of diabetes in this cohort of patients was 14.6 years [16].

			Ghosal evaluated the addition of liraglutide in Indian T2DM patients uncontrolled on insulin + OAD, with a mean duration of diabetes of 12.8 years. He reported a 53.8% reduction in insulin dose in the study population and about a third of the patients were able to stop insulin [17] (Table 1 & Figure 1).

			Table 1: Summary of studies where GLP1 RAs were added to existing insulin treatment [7,16,17].
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			Conclusion

			There seems to be a sub-set of patients in whom initiating GLP1RA therapy later in the disease process and treatment continuum will have beneficial effects. Patients with T2DM with high insulin requirements are severely insulin resistant and at high risk for cardiovascular disease. Moreover, a high dose of insulin therapy contributes to significant weight gain and obesity which is associated with a host of complications, viz. endothelial dysfunction, dyslipidaemias, hypertension and an increased risk of cardiovascular disease, amongst others. In patients with advanced insulin regimens, GLP1RAs seem to be a viable treatment option with low risk of hypoglycaemia, weight loss and high treatment satisfaction, resulting from decreased requirements of insulin. The most attractive feature in this sub-set of patients is the insulin-sparing effect; a notable number of patients could be weaned off insulin completely. Due to limited treatment options in patients with poor glycaemic control and high dose insulin therapy, the combination of insulin therapy and GLP-1 RAs seems promising and definitely worth exploring.
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Figure 1: Percentage reduction in the TDID after addition of GLP1RA to existing insulin treatment [7,16,17]





