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Efficacy and safety of adding single dose insulin glargine in patients
with type 2 diabetes uncontrolled by oral hypoglycemic drugs
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 أستهدفت الدراسة الوقوف على فعالٌة وسالمة أضافة عالج االنسولٌن طوٌل االمد (كالرجٌن) لدى مرضى: الخالصة
كشفت الدراسة ان اضافة جرعة واحدة من. السكري من النوع الثانً غٌر المسٌطر علٌه باالدوٌة الفموٌة المخفضة للسكري
عالج االنسولٌن طوٌل االمد كالرجٌن الى االدوٌة الفموٌة االخرى المخفضة للسكري ذو فعالٌة وأمان معتبرٌن فً السٌطرة
.ًعلى السكري من النوع الثان

Summary:
BACKGROUND:
The addition of the long acting insulin glargine (Lantus) to the regimen of multiple oral
hypoglycemic drugs in patients with uncontrolled type 2 diabetes mellitus has long been
studied in terms of efficacy (e.g. HbA1c reduction) and safety ( e.g.incidence of hypoglycemia).

OBJECTIVES:
The aim of this study was to assess 1) effectiveness in controlling hyperglycemia 2) safety in
terms of the incidence of hypoglycemia, after the addition of a single dose of insulin glargine to
the previous regimen of oral hypoglycemic drugs in patients with uncontrolled type 2 diabetes.

PATIENTS AND METHODS:
200 patients with long standing (5-10 years) type 2 diabetes mellitus uncontrolled by multiple
oral hypoglycemic drugs (HbA1c 9.5-13%) attending the diabetes center in Diwaniya, were
selected to add a single titrated dose of insulin Glargine to their oral regimen and followed for 6
months to evaluate their glycemic control (as defined by HbA1c and FPG) and safety regarding
the incidence of moderate and severe hypoglycemia.

RESULTS:
After 6 months, ,109 patients Of total 200 patients (54.5%) achieved both targets, HbA1c
reduction (> 7 %) and fasting plasma glucose (> 130mg/dl), among them only 3 patients (2.7%)
developed severe hypoglycemia and 17 patients (15.5%) developed mild to moderate
hypoglycemia.64 patients (32%) achieved HbA1c between ( 7 - 7.5% ) ,among them only 8
patients(12.5%) developed mild hypoglycemia. of the total 200 patients ,20 patients (10%) had
their HbA1c between (7.5 – 8%) with only 2 patients among them (10%) had mild
hypoglycemia. only 7 patients of the total 200 (3.5% (had HbA1c > 8% without hypoglycemia.
* Chief assistant of diabetes center in Al-Diwaniya teaching hospital
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Abstract:
Unfortunately, a Significant number of type 2 diabetic patients on oral hypoglycemic agents are
not achieving the desired and recommended target of glycemic control in terms of reduction of
HbA1c and fasting plasma glucose, this is largely because most of them are reluctant to use
insulin injections for many reasons, mainly the painful injection, fear of hypoglycemia or
inability to adapt to a complex regimen of multiple insulin injections. it has been recommended
by many diabetes associations ( the American diabetes association(ADA) and the European
association for the study of diabetes(EASD) ), in their algorithm of management of
hyperglycemia in patients with uncontrolled diabetes (HbA1c < 7 %) to add a basal ( long acting)
insulin to their oral drug regimen as a more simple initial step of adding insulin that is
acceptable by most patients and capable of achieving target glycemic levels. insulin glargine is
the preferred long acting insulin analogue for its pharmacodynamic properties (peakless action
profile with low incidence of hypoglycemia and longer duration of action) , furthermore, its pen
formulary makes it less painful than conventional human insulin syringe injections.

Introduction:
Diabetes is a chronic progressive disease of multifactorial etiology with well-known detrimental
complications. the prevalence of diabetes has reached to about 400 million in 2014, The global
prevalence of diabetes among adults above 18 years of age has risen from 4.7% in 1980 to 8.5%
in 2014. 90 % of those are type 2 diabetic patients. Diabetes complications (neuropathy,
retinopathy , nephropathy ,stroke and coronary heart disease) are major causes of mortality
and morbidity all over the world ,this is mostly due to ineffective management of
hyperglycemia and suboptimal lowering of glycemic variables to safe targets recommended by
currently accepted guidelines that ensures significant reduction of life threatening diabetes
complications .
In 2012, the American Diabetes Association(ADA) and Europian Association for the Study of
Diabetes(EASD) recommended a consensus target HbA1c of > 7% and a fasting plasma glucose
Of > 130 mg/dl without unacceptable hypoglycemia [1] . despite this guideline, only 37 % are
achieving target A1C worldwide [3] .in most patients with type 2 diabetes oral antidiabetic
agents are prescribed as an initial therapy. although many patients attain control, over the long
term there is generally a requirement for intensified and multidrug regimens; ultimately, oral
agents alone cannot maintain satisfactory control in many patients and therapy must be
intensified by the addition of insulin [2]. Normally, pancreatic insulin secretion has two
components: 1) basal(pre-prandial) secretion to suppress glucose production between meals
and overnight ,and 2) bolus(postprandial) secretion in response to rising glucose levels after
meals .therapy with basal insulin is a strategy that simulate the basal component of normal
pancreatic insulin secretion that, if combined with oral therapy ,may help patients reach
recommended glycemic goals. Basal insulins include NPH human insulin and two other insulin
analogues (Glargine and Detemir) . basal insulins are mainly affecting fasting (or pre-meal)
glucose levels, however, they can also lower postprandial glucose levels through overall
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improvement in metabolic control [4]and together with oral agents can be a relatively simple
and highly effective approach to insulin therapy [5] and can reduce hypoglycemia and weight
gain observed in patients treated with insulin alone, and at the same time reduce the daily
insulin doses required to reach optimal glycemic targets[6].

Patients and methods:
200 patients (119 female 81 male) attending the diabetes center in Diwaniya teaching hospital
fulfilled the following criteria to be enrolled in this study (1) adult (age 45-65) with type 2
diabetes (more than 5 years duration) (2) taking maximum tolerated doses of at least two oral
hypoglycemic drugs for at least 6 months (3) uncontrolled hyperglycemia (baseline HbA1c > 7%
, in this study range was 9.5-13 %) and fasting plasma glucose > 130 mg/dl,in this study range
was 190-320mg/dl). All patients continued their combinations of oral drugs (metformin and/or
sulfonylurea and/or vildagliptin) with some modification of doses according to tolerance and
assessment of risk of hypoglycemia (e.g. vulnerable elderly patients)
Insulin Glargine (Lantus;100 U /ml , sanofi-aventis) was added to the combined oral medications
with initial dose (0.2mg/kg/day) given as a single daily dose either in the morning or at bed
time according to patient life style then patients were followed weekly by fasting plasma
glucose and insulin dose was adjusted(maximum 2-4 units increment/week) to reach the target
fasting glucose of 130 mg /dl (maximum dose 30 units /day) .on each weekly visit patients were
instructed to report any event of hypoglycemia (daytime or nocturnal) documented by
laboratory or home glucometer.mild to moderate Hypoglycemia was defined as an event with or
without symptoms consistent with hypoglycemia, not requiring the assistance of another person, and
associated with BG concentration of <60 mg/dl . Severe hypoglycemia was defined as an event with
symptoms consistent with hypoglycemia, necessitating assistance, associated with a BG concentration of
<40 mg/dl, or recovery after oral carbohydrate or intravenous glucose. HbA1c was measured at

baseline and at 3 and 6 months after insulin initiation.

Discussion:
It has been estimated that, at the time of diagnosis of type 2 diabetes , about 50% of pancreatic
β-cell function has been lost, with nearly 5% further loss of function expected every year
thereafter (14-15). Therefore, type 2 diabetes is a chronic progressive disease characterized by
worsening hyperglycemia and progressive deterioration in the function of pancreatic β-cells and
loss of β-cell mass (16). Because of the progressive nature of the disease, an evolving treatment
strategy is therefore necessary to maintain both fasting and postprandial glycemic control.
Recently, an American Diabetes Association (ADA) and European Association for the Study of
Diabetes (EASD) Consensus recommended a logical target of A1C <7% for good glucose
control in clinical practice (17). Insulin therapy is needed when oral hypoglycemic drugs
combined with dietary restrictions and lifestyle modifications failed to provide acceptable
glycemic control (18). One major lesson learned from the pioneer U.K. Prospective Diabetes
Study (UKPDS) is the increasing requirement for multiple therapies in patients with type 2
diabetes to achieve acceptable blood glucose targets (19).
Complementing oral agents with insulin contributed to several beneficial metabolic effects, as
recently reviewed (20). However, it is still controversial whether it is more beneficial to target
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postprandial or fasting blood glucose concentrations, with basal insulin. Monnier et al. (21,22)
provided data to explain the relative contribution of fasting and postprandial blood glucose to
HbA1C in patients with mild-to-moderate hyperglycemia (A1C <7.5%) than in those with more
severe hyperglycemia
Insulin therapy in type 2 diabetes can range from a single daily injection to basal-bolus
replacement regimens with multiple daily injections. Insulin glargine is a long-acting insulin
analog that is widely used in clinical practice for basal insulin replacement.
Type 2 diabetes is characterized by coexisting insulin deficiency and insulin resistance, with the
resultant hyperglycemia leading to micro- and macro vascular complications. A large number of
intervention trials demonstrated that improving glycemic control achieves considerable
reductions of such complications (7-13). Numerous studies have investigated the clinical efficacy
of insulin glargine in type 2 diabetes (24-26). Glargine has been found to effectively lower A1C,
provide basal insulin replacement, and reduce the risk of hypoglycemia
Use of insulin glargine compared with NPH insulin is associated with less nocturnal
hypoglycemia and lower post-prandial glucose levels. These advantages are attributed to
peakless and longer duration of action of insulin glargine compared with NPH. Achievement of
acceptable average glucose control requires titration of the insulin dose to attain FPG of
130mg/dl or less. These data advocate the use of insulin glargine instead of NPH in insulin
combination regimens in type 2 diabetes.

Results:
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figure (1): distribution of patients according to their HbA1c % after 6 months
of Glargine initiation
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Figure (2) : Percentage of patients achieving target HbA1c (<7%) & FPG (<130mg/dl)
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Figure (3): distribution of hypoglycemic events according to patient HbA1c
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Figure (4): percentage of hypoglycemia among patients with target HbA1c & FPG

Conclusions and recommendations:
Among various approaches of intensification of treatment in patients with type 2 diabetes
uncontrolled by multiple oral hypoglycemic drugs ,the addition of a single dose of the long
acting insulin analogue Glargine to the oral regimen can effectively achieve recommended
glycemic targets without incurring significant hypoglycemia .according to this study ,more than
half of patients (54.5%) could achieve target glycemia utilizing such approach without
significant risk of severe hypoglycemia (2.7%) . such single dose insulin regimen is highly
recommended for its simplicity, flexibility, and tolerability by most patients who are reluctant to
use conventional and more complicated multiple dose regimens of human insulin injections and
will alleviate their fear of hypoglycemia. in other words, this approach would probably improve
patient compliance to insulin therapy.
Further studies are needed to evaluate the long term efficacy and safety of such regimen and
comparing its efficacy and safety with other insulin regimens.
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