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ORIGINAL ARTICLE
Practical implementation of ADA/EASD consensus algorithm in patients with
type 2 diabetes in Pakistan
Muhammad Imtiaz Hasan,1 Wasim Amer,2 Nabeea Junaid3

Abstract
Objective: To ascertain the effectiveness of implementing the American Diabetes Association/European
Association for the Study of Diabetes 2009 consensus algorithm in achieving glycaemic control in patients with type
2 diabetes.
Methods: The prospective, observational, open label, product registry was conducted at 38 sites across 7 cities in
Pakistan between July 2011 and February 2014. Uncontrolled type 2 diabetes patients were either initiated on or
switched to insulin glargine from other basal insulin. Glycated haemoglobin and fasting blood glucose were
measured at baseline, 3 and 6 months.
Results: Of the 307 patients, 166(54%) were males. At baseline, the overall mean age was 49.5 ± 8.7 years. Mean
duration of diabetes was 7.1 ± 4.5 years. Both fasting blood glucose and glycated haemoglobin levels significantly
reduced from baseline to 3 months to 6 months (p<0.01). At 6 months, 18(5.8%) patients reported 41
hypoglycaemic episodes of which 19(46.3%) were asymptomatic and 22(53.6%) were symptomatic. No severe
hypoglycaemic episodes were reported.
Conclusion: Insulin initiation and titration as per American Diabetes Association/European Association for the
Study of Diabetes guidelines helped in achieving glycaemic targets without increasing the risk of hypoglycaemia.
Keywords: Diabetes mellitus, Type 2, Glargine, Hypoglycaemia. (JPMA 68: 1304; 2018)

Introduction
Type 2 diabetes mellitus (T2DM) is a global public health
crisis that presents a substantial economic burden the
world over, chiefly in developing countries.1 Pakistan has
a 6.8% prevalence rate of T2DM in the age group of 20-79
years. The number of T2DM cases in this age group in
Pakistan was 6.9 million in 2014 and is estimated to reach
11.4 million by 2030 in the absence of interventions.2,3
According to the International Diabetes Federation,
T2DM led to 87,548 deaths in Pakistan in 2013 and
resulted in a mean healthcare per-person expenditure of
52.7 USD.2 The mounting burden of T2DM and the
awareness that meeting glycaemic targets can
considerably decrease morbidity, have made effective
treatment of hyperglycaemia imperative.4
Insulin is the most effective treatment in lowering
glycaemia.5 However, patients with T2DM are reluctant to
initiate insulin due to a number of reasons, such as
injection phobia, negative impact on work, concerns
about long-term medication use, inconvenience, not
believing insulin is needed etc.6 In Pakistan particularly,
misconceptions regarding insulin are common, and
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reluctance to initiate insulin is observed in physicians as
well.7 The results of the cross-national Diabetes Attitudes,
Wishes, and Needs (DAWN) study showed that physicians
often believe that insulin should be delayed until
'absolutely necessary'.8 As a result, there is a delay in
treatment intensification with insulin and a sizeable
chunk of T2DM population remains under sub-optimal
glycaemic control for several years before insulin
initiation.9,10
The American Diabetes Association/European Association
for the Study of Diabetes (ADA/EASD) consensus
algorithm introduces insulin therapy early in the
treatment of T2DM with rapid intensification to achieve
the target glycated haemoglobin (HbA1c) <7%.11,12
However, the International Diabetes Management
Practices Study, a disease registry conducted in patients
with diabetes in Asia, Latin America, Africa and Eastern
Europe, confirmed that there is a gap between treatment
guidelines and practice.13 Therefore, there is a need for
studies that can assess the impact of the application of
treatment algorithms like ADA/EASD consensus
algorithm on glycaemic control in a real-world setting.
The current study was therefore planned to ascertain the
effectiveness of implementing the ADA/EASD 2009
consensus algorithm (which was in force when the study
was initiated) in achieving glycaemic control in patients
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with T2DM in Pakistan. The primary objective was to
determine the percentage of patients achieving HbA1c
<7% at 6 months. Secondary objectives included
evaluation of percentage of patients achieving
HbA1c<7% at 3 months, HbA1c change from baseline to
months 3 and 6, evolution of fasting blood glucose (FBG)
determined by self-monitoring blood glucose (SMBG),
insulin glargine (GLA) dosages at 3 and 6 months, number
of hypoglycaemic episodes in the 4 weeks preceding
inclusion in the study and during the registry and adverse
events/serious adverse events (AEs/SAEs) occurring
during the registry.

Subjects and Methods
This was a prospective, observational, open label, product
registry conducted at 38 sites across 7 cities in Pakistan
between July 2011 and February 2014. Since ethical
review committee does not exist for majority of such
clinics, administrative approval was taken from each
participating clinic/investigator. Written informed
consent was obtained from each subject.
Potential sites/investigators were selected based on
convenience sampling from a list of qualified clinicians
available from the database for diabetes portfolio at
sanofi-aventis Pakistan limited. Investigators comprised
32 internists and 6 diabetologists practising in urban
areas of Pakistan, having a suitable and loyal patient
population.
Patient enrolment began in July 2011. Each selected
investigator included 10 consecutive patients who met
the study's eligibility criteria. Patients of either gender,
>21 years of age, diagnosed with T2DM for at least 1 year,
uncontrolled (HbA1c: 7%-10%), either insulin-naïve and in
whom the physician had independently decided to
initiate basal insulin after failure of metformin ±
sulfonylurea (MET±SU) at maximum tolerated dose, or
those already on basal insulin with MET±SU with FBG
>130 mg/dL, were included. Patients on other oral antidiabetic drugs (OADs), or unable/unwilling to perform
SMBG and self-titrate insulin dose, or those who had a
serious underlying illness or were hospitalised, and those
pregnant or planning to conceive, were excluded.
The physician took the independent decision to initiate
(or switch to) GLA as basal insulin therapy as part of the
routine clinical care.
Step 1 of the treatment process was insulinisation with
GLA. The GLA starting dosage was determined by the
physician in insulin-naïve patients as well as in those who
were switched from other basal insulin to GLA. The
patient used GLA in the morning or evening but at the
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same time every day. According to the ADA/EASD
consensus algorithm 2009,11,12 the recommended
starting daily dose of basal insulin is 10 units, or 0.2
unit/kg of body weight.
In step 2-, the insulin dosage of patients was titrated.
According to the algorithm,11,12 the insulin dose was
increased by 2 units every 3 days until goals were met
(e.g. until FBG was 70-130 mg/dL). If FBG was >180 mg/dL,
dose of GLAwas increased by 4 units every 3 days. In the
event of hypoglycaemia or FBG level <70 mg/dL, bedtime
GLA dose was reduced by 4 units, or by 10% if >60 units.
In order to support patients' self-titration, written
instructions were provided to the patient on SMBG and
how to titrate GLA. This titration scheme continued for
the entire 6 months of the study until target goals were
reached.
At 3 months, HbA1c was checked. If HbA1c was <7%, the
regimen was continued. If HbA1c >7% and FBG was >
target range, the GLA was up-titrated. And if FBG was
within target range, one injection of rapid acting insulin
was added before the main meal at the usual starting
dose (~4 units)
The individual patient's goals were set by patient's
physician. The physician was allowed to use his/her own
regimen according to his/her standard practice of patient
insulin dose titration.
The registry was conducted over 3 scheduled visits i.e.
baseline (visit 1), 3 months (visit 2) and 6 months (visit 3)
during which the HbA1C and FBG were measured.
Glucometers (at baseline) and patient diaries (at baseline
and 3 months) were provided by the study sponsor at all
the sites. These were handed over to the patients by
investigators for SMBG and self-titration of GLA dose.
Data regarding demography, height, weight, vital signs,
medical and surgical history, diabetes history, current
anti-diabetic therapy (oral and/or insulin), concomitant
medications, and hypoglycaemic episodes was collected
on paper-based case report form.
The study population consisted of all patients who were
enrolled and had signed an informed consent with at
least one assessment. The safety population consisted of
all patients included in the registry.
Considering the most stringent hypothesis from statistical
point of view (that at least 50% of insulin-naïve patients
would reach HbA1c<7%), assuming an error of 5.5% and a
95% confidence level, a total sample size of 318 patients
was worked out. Factoring in a 25% dropout rate, a total
number of 400 subjects were required.
J Pak Med Assoc
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Descriptive analyses were performed for all variables in
this study. Frequency and percentages were used for
categorical variables and mean±standard deviation (SD)
for continuous variables. Paired t-test was used to
compare the mean change/improvement of HbA1c, FBG
and GLA dose in comparison to the baseline. The P-P and
Q-Q plot was used to assess the normality of HbA1c, FBG
and GLA dose at baseline. The data was approximately
normally distributed. Statistical analyses were performed
using SPSS 18.

Results
Against the target of 400 subjects, 372(93%) patients
were recruited. Of them, 65(17.4%) patients were
excluded. Final sample size stood at 307(82.5%) (Figure).
Of the total, 166(54%) subjects were male. The overall
mean age was 49.5±8.7 years and the mean duration of
diabetes was 7.1±4.5 years. Baseline HbA1c and FBG were
8.8%±0.7% and 170.8±38.1 mg/dL, respectively (Table-1).
Of the 307 patients, 289(94%) were insulin-naïve;
230(74.9%) were on combination of MET+SU; 30(9.8%) on
MET;22(7.2%) on SU; 18(5.9%) on basal insulin; and
18(5.8%) patients were on a combination of basal insulin
and OADs.
GLA vials were provided to 53(17.3%) patients and
SoloStar® pen to 254(82.7%). At baseline, GLA+MET+SU
combination was prescribed to 186(60.5%) subjects,
followed by GLA+MET to 73(23.7%). The most commonly
prescribed combination across the study period was
GLA+MET+SU which increased from the baseline to visits
2 and 3, while GLA+SU combination declined over the
Table-1: Baseline characteristics.
Baseline characteristics
Age (years)
Male, n (%)
Systolic BP (mmHg)
Diastolic BP (mmHg)
Heart rate (beats/min)
Weight (kg)
Height (cm)
BMI (kg/m2)
HbA1c (%)
FBG (mg/dL)
Mean duration of diabetes (years)
Median duration of diabetes (years); Median (range)
Family history of diabetes, n (%)
BP: Blood pressure.
BMI: Body mass index.
FBG: Fasting blood glucose.
ITT: Intention to treat.
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N=307
49.5 ± 8.7
166 (54.1)
131.1 ± 13.8
83.2 ± 7.6
79.5 ± 7.7
77.7 ± 12.6
163.5 ± 11.1
29.4 ± 6.1
8.8 ± 0.7
170.8 ± 38.1
7.1 ± 4.5
6 (2-25)
196 (63.8)

Table-2: Therapeutic management, effectiveness and safety parameters.

Therapy

Baseline*
(N=307)
n (%)

ITT population
3 month visit
(N=217)
n(%)

6 month visit
(N=179)
n(%)

GLA + MET
GLA + SU
GLA + MET + SU
GLA
GLA+ MET + Other OADs
GLA + MET + Rapid insulin
GLA + MET + SU + Other OADs
Missing information

73 (23.7)
29 (9.4)
186 (60.5)
19 (6.1)
0

51 (23.5)
13 (5.9)
136 (62.6)
15 (6.9)
2 (0.9)

41(22.9)
5 (2.8)
112 (62.6)
12 (6.7)
2 (1.1)
2 (1.1)
1 (0.6)
4 (2.2)

Baseline
(N=307)

ITT population
3 month visit
(N=217)

6 month visit
(N=179)

0(0)
8.8 (± 0.7)
170.8 (± 38.1)
15.9 (±5.5)

23(10.6)
7.9 (± 0.9)
136.9 (± 38.1)
25.5 (±9.6)

57(31.8)
7.4 (± 1.0)
123.4 (± 36.0)
29.8 (±12.1)

Effectiveness parameters*

HbA1c<7%, n (%)
HbA1c (%), mean (±SD)
FBG mg/dL, mean (±SD)
GLA dosage, mean (±SD)
Safety parameters

Hypoglycaemic episodes
ITT population
Total
3 month visit 6 month visit
(N=307)
(N=217)
(N=179)
Patients reporting
hypoglycaemia, n
Hypoglycaemic Episodes
Asymptomatic
Symptomatic

18
41
19
22

8
23
11
12

10
18
8
10

GLA: Insulin glargine.
SU: Sulfonylurea.
MET: Metformin.
ITT: Intention to treat.
FBG: Fasting blood glucose.
*After prescription or switching to GLA.
+p <0.01 for all comparison between baseline and 3 Month visit, baseline and 6 Month visit; and
3 Month visit compared to 6 Month for all glycaemic parameters.

same period, and GLA+MET combination was the most
effective, followed by GLA+MET+SU (Table-2).
Mean HbA1c values declined from the baseline and the
drop was significant (p<0.01). Target HbA1c<7% was
achieved by 23 of the 217(10.6%) patients at 3 months,
and 57 of 179 patients (31.8%) at 6 months. A significant
decline was observed in mean FBG from baseline to 6
months (p<0.01).
At baseline, the mean starting daily dose of GLA was
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Figure: Patient disposition.

15.9±5.5 U. Dose of >10U was prescribed in 238(77.4%)
patients. The maximum daily dose prescribed was 34U.
At 3 months, a significant up-titration by almost 10Uwas
observed (p<0.01). At 6 months, patients up-titrated GLA
by a mean of 13.8±11.2 U.
By the end of 6 months, 18(5.8%) patients reported 41
hypoglycaemic episodes of which 19(46.3%) were
asymptomatic and 22(53.6%) were symptomatic. No
severe hypoglycaemic episodes were reported.
There were two severe adverse events (SAEs); 1(50%)
sudden death and 1(50%) hyperglycaemic event.
Mean body weight increased from 77.7±12.6 to 78.2±11.5
kg) (p=0.04).

Discussion
The study results show that timely initiation and
appropriate titration of insulin as per the ADA/EASD

consensus algorithm11,12 achieves good glycaemic control
in uncontrolled T2DM patients. There was a significant
decline in HbA1c and FBG within 3 months of treatment
with GLA, with further reductions at 6 months. There was a
significant up-titration in GLA dosage. Hypoglycaemia was
of a non-severe nature requiring no hospitalisation.
Weight-gain was limited and only two SAEs were reported.
The timing of insulin initiation is critical in the management
of T2DM, and a delay in insulin initiation may result in
disease progression and an increased risk of
complications.14,15 Early insulin initiation is associated with
several benefits such as attainment of near-normal FBG,
easier achievement of therapy goals and their maintenance
for many years, and safety with respect to cardiovascular risk
and tumour genesis.16 Despite uncontrolled diabetes, and a
mean diabetes duration of 7.1±4.5 years at baseline, 94%
patients were insulin-naïve. Initiation of GLA or switching
from other basal insulin to GLA in the study patients
resulted in statistically and clinically significant reductions in
J Pak Med Assoc
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mean HbA1c levels after 6 months of treatment.
At the end of the 6-month study period, 31.8% patients
achieved HbA1c <7%. The results were consistent with
another study in Asian population (including Pakistani
population), where one-third of patients reached the
ADA/EASD 2015 consensus HbA1c target of <7%.17
In our study, FBG reduced significantly after 6 months of
treatment. In the Outcome Reduction with an Initial
Glargine Intervention (ORIGIN) study, conducted in
Canada to evaluate the cardiovascular risk reduction and
glycaemic control in patients aged above 50 years, more
than 75% patients (mean duration of diabetes:
5.5±6.1years) treated with GLA achieved an FBG level of
<108 mg/dL. The study also demonstrated that early
insulin therapy with GLA achieves and maintains nearnormal FBG and HbA1c levels for more than 6 years.18
Thus addition of GLA improves and maintains long-term
glycaemic control in patients uncontrolled on OADs alone
or in combination with other basal insulin.
Among three concomitant regimens viz. MET, MET+SU,
and SU, included in the current study, MET+SU was the
most commonly prescribed combination at baseline and
throughout the study. MET was the second most
commonly prescribed medication at baseline. Greatest
glycaemic benefits, including reductions in HbA1c and
achievement of glycaemic goals, along with lowest
weight-gain and lowest incidence of hypoglycaemia, are
observed in patients receiving MET only prior to the
initiation of GLA.19 In our study as well, highest percentage
of the patients (39%) achieving HbA1c <7% was observed
in patients on combination of GLA+MET. This data thus
supports the inclusion of GLA earlier in the treatment of
the disease and its use as second-line therapy to MET in
the ADA/EASD algorithm.11,12 Patients receiving
GLA+MET+SU were the second highest group in terms of
percentage of the patients achieving HbA1c <7%. A similar
pattern was observed in another study where proportion
of study participants who achieved HbA1c <7% was the
greatest for those treated with GLA+MET, followed by
GLA+MET+SU, and then GLA+SU.20
Adverse effects of insulin therapy, including
hypoglycaemia and weight-gain, which are a major
concern for physicians and patients, often influence the
decision to initiate insulin.21 In our study, hypoglycaemic
episodes were of non-severe nature and were manageable
requiring no hospitalisation. Considering that low insulin
doses may decrease the risk of hypoglycaemia, early
insulinisation achieves a better glycaemic control with
lesser insulin dosage and thereby reduces the frequency of
hypoglycaemic events.22,23 Despite up-titration of insulin
Vol. 68, No. 9, September 2018

dosage observed in this study (which resulted in a
significant reduction in HbA1c), the GLA dosage
administered was relatively lesser than that seen in
another study in Indian population.24 Further, as seen in
the First Basal Insulin Evaluation (FINE) Asia study, a lower
mean basal insulin dose is required to achieve HbA1c
reduction in Asian patients compared to Western
population.17 In addition to timely insulin therapy and
relatively low insulin doses, strategies to reduce the risk of
hypoglycaemia such as SMBG and patient education
regarding self-management that were employed in the
study may have prevented serious/severe hypoglycaemia.
Treatment with GLA in initiation or switch from another
basal insulin resulted in a slight but significant weightgain (+0.6kg; p=0.04). However, this weight-gain though
statistically significant may not be clinically relevant. An
insulin-associated weight-gain could be further limited by
adopting an approach to reduce insulin dosage by
increasing insulin sensitivity through diet and exercise.25
Considering that this product registry was conducted at
38 sites across 7 cities in Pakistan, the findings can be
extrapolated to the urban population of Pakistan, seeking
specialised care for diabetes. The results may also be
applicable to the urban Indian subcontinent where there
are similarities in population in terms of diet, exercise,
genetics and healthcare services. However, the targeted
sample size could not be achieved. Newer OAD molecules
have been introduced since the time the study was
conducted, while this study was limited to patients on
GLA with MET and SU. Further, this study included
patients with HbA1c 7%-10%. In real-life situation, there
are many patients with HbA1c beyond this range, thus
limiting the extrapolation of these results to patients with
HbA1c>10%. The rate of loss to follow-up in this study
was high. These patients could have had a different trend
in terms of glycaemic control.

Conclusion
The findings further substantiated the available evidence
indicating that timely insulin initiation and titration can
help in achieving good glycaemic control. Adherence to
diabetes management guidelines by treatment
intensification (basal insulin initiation or switch)
significantly improved glycaemic control within six
months with no additional risk of serious/severe
hypoglycaemia.
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