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Liraglutide effect and action in diabetes-In
(LEAD-In): A prospective observational study
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under routine clinical practice conditions in India
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Background: This 26-week, open-label observational study assessed the incidence and type of adverse events (AEs) associated
with liraglutide use according to the standard clinical practice settings and the local label in India. Materials and Methods: A total
of 1416 adults with type 2 diabetes (T2D) treated with liraglutide in 125 sites across India were included in the study. Participants
were newly diagnosed or already receiving antidiabetic medications. Safety and efficacy data were collected at baseline and
at approximately weeks 13 and 26. The primary outcome was incidence and type of AEs while using liraglutide, with events
classified by Medical Dictionary for Regulatory Activities system organ class and preferred term. The secondary objective was
to assess other clinical parameters related to effective T2D management. Results: Twenty AEs, predominately gastrointestinal,
were reported in 1.3% of the study population in scheduled visits up to week 26. No serious AEs, including death, were reported.
Hypoglycemic episodes were reported in 7.3% of participants at baseline and 0.7% at week 26. No major hypoglycemic events
were reported up to week 26 (baseline: 0.4%). Glycated hemoglobin was reduced from baseline (8.8 + 1.3%) to week 26 by 1.6 +
1.1% (P < 0.0001); significant improvements in fasting blood glucose, and 2-h postprandial blood glucose (post-breakfast, -lunch,
and -dinner) were also observed. Mean body weight decreased by 8.1 + 6.5 kg from baseline (92.5 + 14.6 kg; P < 0.0001).
Conclusions: From the number of AEs reported, it is suggested that liraglutide was well tolerated in subjects with T2D treated
under standard clinical practice conditions in India. Liraglutide was effective, and no new safety concerns were identified.
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the American Diabetes Association (ADA) and European
Association for the Study of Diabetes position paper.!l
Patient needs differ and it is, therefore, important to have a
range of treatment options available to optimize according
to individuals. Liraglutide is a once-daily human glucagon-like
peptide-1 (GLP-1) analog first approved for the treatment of
T2D in Europe in 2009 and subsequently approved in India
in 2010. Approval was based on outcomes from the liraglutide
effect and action in diabetes (LEAD) trial program, which
demonstrated the antihyperglycemic efficacy of liraglutide
as monotherapy and combined with other glucose-lowering
agents in the treatment of patients with T2D.*

The LEAD trials also demonstrated that liraglutide was
associated with higher incidences of gastrointestinal
disorders (nausea, vomiting, and diarrhea), although these
gastrointestinal adverse events (AEs) are mostly transient
and tend to subside with time.”! Preclinical studies have
suggested a possible link between long-term GLP-1
mimetic therapy and an increased risk of pancreatitis, and
medullary thyroid carcinoma has been reported in rodent
models.” " As such, caution is advised in patients with a
history of pancreatitis and those with preexisting thyroid
disease." No firm conclusions regarding an increased link
of pancreatitis with incretin-based drugs could be made
from extensive assessments by the United States Food
and Drug Administration and the European Medicines
Agency.!”! Furthermore, a recent post hoc analysis of
pancreatitis cases from 9016 patients enrolled in Phase 2
and Phase 3 randomized clinical trials with liraglutide was
inconclusive regarding the potential risk of pancreatitis."!

While randomized controlled trials (RCTs), such as
those comprising the LEAD program > represent the
reference standard in terms of assessing the efficacy and
safety of therapeutic agents, extrapolation of findings to
a real-world setting is difficult due to strict inclusion and
exclusion criteria.l'”l Observational studies are important
to determine how treatments are used in real-life settings,
where guidelines and/or prescribing information may not
always be followed.

The aim of this study was to assess the safety and
effectiveness of liraglutide in routine clinical practice in
India, according to the local label and guidelines.

MATERIALS AND METHODS

Study design

LEAD-In was a 26-week, prospective, observational
study including patients with T2D, who were treated with
liraglutide according to the local label under standard
clinical practice conditions in 125 sites across India.

Safety and effectiveness data were collected during scheduled
visits at baseline, after ~13 weeks, and after ~26 weeks.

Liraglutide was administered once daily as monotherapy
or as combination therapy as per the approved labeling.
Administration was subcutaneous, in the abdomen, thigh,
or upper arm. Patients were instructed to select their own
injection time, but to continue to inject at the same time
each day regardless of meal times.

The trial was registered with ClinicalTrials.gov
(NCT01212133) and was conducted in accordance with the
Declaration of Helsinki.!"® The protocol was approved by
the Drug Controller General of India and the Institutional
Review Board/Independent Ethics Committees of
respective sites. All patients gave study-specific signed
informed consent before the collection of any information.

The study period ran from November 29, 2010, to
April 30, 2012.

Participants

Liraglutide was initiated as per the local label. Eligible
participants were adults (aged =18 years) with T2D. All
participants were either newly diagnosed or were already
receiving antidiabetic medications (which could include
GLP-1 analogs), and in whom liraglutide was determined
to be an appropriate new treatment according to the clinical
judgment of their treating physician.

Patients were excluded if they had type 1 diabetes or any
current or previous exposure to liraglutide.

Study outcome measures

The primary objective was to assess the incidence and type
of AEs in a routine clinical practice setting in India. The
secondary objective was to assess other clinical parameters
related to the effective management of T2D.

The primary outcome measure (i.e., AEs) was summarized
by number of events, number of subjects, and percentage
of subjects with events classified by Medical Dictionary
for Regulatory Activities system organ class and preferred
term. In addition, summary tables were presented for AEs
by severity, outcome, and causality.

Data on all hypoglycemic episodes were reported. Major
episodes were defined as events requiring third-party
assistance (administration of glucagon or intravenous
glucose to the subject by another person). Minor episodes
were defined as events in which plasma glucose (PG)
was <3.1 mmol/L (56 mg/dL) and which wete self-treated.
Episodes for which there were no PG measurement or PG
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was 3.1 mmol/L (56 mg/dL) and which were self-treated
were classified as symptoms only. Minor hypoglycemia
was recorded as the number of hypoglycemic events
in the 4 weeks before week 13 and week 26, and major
hypoglycemia used the number of events in the 13 weeks
before week 13 and week 26.

Any medical events of special interest (MESI) were recorded,
including medication errors, suspected transmission of an
infectious agent via a study product, or the incidence of
pancreatitis, thyroid gland disorders, neoplasms, or major
hypoglycemia.

Secondary outcome measures included glycemic parameters
(glycated hemoglobin [HbA ], fasting blood glucose [FBG],
postprandial blood glucose [PPBG]), defined by ADA as
1-2 h after the start of a meal."” Other vatiables measured
included fasting lipid profile (total cholesterol [TC],
low-density lipoprotein-cholesterol [LDL-C], high-density
lipoprotein-cholesterol [HDL-C], triglycerides, and free
fatty acids), change in systolic blood pressure (SBP) and
diastolic blood pressure (DBP), body measurements (body
weight, body mass index [BMI], waist circumference, and
hip circumference), and frequency of self-monitoring

blood glucose (SMBG).

Statistical analysis

Continuous variables were summarized with descriptive
statistics. Categorical data were summarized with the
number and percentage of patients in each category.

Statistical testing and comparison of before and after
liraglutide therapy were performed with paired #tests for
continuous variables (weight, HbA , FBG, or PPBG), and
with the Wilcoxon signed-rank test for the proportion of
patients experiencing at least one hypoglycemic event.

All statistical tests were two-sided with the level of
significance set at ot = 0.05. All results were interpreted in
a descriptive manner, and missing data were not imputed.

Odds ratios were calculated by logistic regression to assess
the association between the incidence of AEs and selected
end-points.

RESuULTS

Demographics and baseline characteristics

A total of 1416 patients were enrolled from 125 sites in
India. These patients constituted the full analysis set (FAS)
and were considered for safety evaluations. Of these, 1262
completed the 26-week study and were considered as the
effectiveness analysis set (EAS).

A total of 154 patients (10.9%) discontinued the study by
week 26; of this number, liraglutide was discontinued by
14 patients. The major reason for the study discontinuation
was loss to follow-up (129 patients).

Baseline characteristic data are shown in Table 1.

Adverse events

Nineteen subjects (1.3% of the FAS population) reported
a total of twenty AEs (excluding hypoglycemia) in this
26-week study [Table 2[; this included two subjects who
were lost to follow-up between baseline and week 13. All
but one of the twenty AEs was gastrointestinal: Ten (0.7%)
were nausea and nine (0.6%) were vomiting. Nineteen
AEs were considered by trial investigators to be related
to liraglutide, and most AEs were mild. No serious AEs
were reported. Information on the timing of AEs was not
consistently recorded throughout the study.

Liraglutide was temporarily withdrawn from five subjects
reporting nausea events, two subjects reporting vomiting

Table 1: Participant demographics and baseline
characteristics

n* FAS (n=1416)
Sex, male/female (%) 1416 57.1/42.9
Age (years) 1416 46.8+9.7
Weight (kg) 1410 92.5+14.6
BMI (kg/m?) 1339 34.4£5.5
Diabetes duration (years) 973 7.2£5.6
Diabetes complications, n (%) 1416
Autonomic neuropathy 137 (9.7)
Peripheral neuropathy 286 (20.2)
Nephropathy 110 (7.8)
Retinopathy 106 (7.5)
Macroangiopathy’ 19 (1.3)
Coronary heart disease 96 (6.8)
Stroke 14 (1.0)
SBP (mmHg) 1365 134.4£15.3
DBP (mmHg) 1365 85.5+8.8

Data are mean+SD until otherwise stated. *Data collection based on FAS; where
n<1416, data were missing or unknown for the remainder. Including peripheral
vascular disease. BMI: Body mass index, DBP: Diastolic blood pressure, FAS: Full
analysis dataset, HbA, : Glycated hemoglobin, HDL-C: High-density lipoprotein
cholesterol, LDL-C: Low-density lipoprotein cholesterol, SBP: Systolic blood
pressure, SD: Standard deviation

Table 2: Number of subjects reporting at least one
adverse event during the 26-week study period*

Severity Total
Mild Moderate  Severe
All adverse events, n 15 5 0 20
Gastrointestinal, n (%)
Nausea 8 (0.6) 2 (0.1) 0 10 (0.7)
Vomiting 7 (0.5)f 2 (0.1) 0 9 (0.6)
Back pain, n (%) 0 1(0.7) 0 1(0.1)

*Information on timing of adverse events, narrative information and the number
of subjects in which each adverse event occurred were not consistently recorded.
Two patients who were lost to follow-up reported adverse events between
baseline and week 13
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events, and one subject reporting back pain. The duration
of withdrawal (not recorded) was at the investigator’s
discretion. Liraglutide dose was reduced after one nausea
event. Subjects recovered from all AEs reported during
the study, irrespective of whether temporary withdrawal
or dose reduction was required.

No MESI or deaths were reported.

Hypoglycemia

At baseline, 104 (7.3%) patients reported to have had
a minor hypoglycemic event in the previous 4 weeks
before initiating treatment with liraglutide [Table 3]. The
number of patients reporting a minor hypoglycemic event
in the previous 4 weeks at week 13 and week 26 was
64 (4.8%) and 9 (0.7%) patients, respectively. Information
on hypoglycemic events was not recorded at any other
time points.

No major hypoglycemic events were reported after initiation
of liraglutide from baseline to week 20.

Glycemic measures from baseline to week 26

Change in glycemic control from baseline to week
26 was assessed using HbA , FBG, and PPBG among the
1262 patients in the EAS. From a mean of 8.8 £ 1.3% at
baseline, HbA, was reduced by 1.0% and 1.6% at weeks
13 and 20, respectively (P < 0.0001 vs. baseline for both)
[Table 4].

A total of 21.9% and 35.2% of patients achieved the
HbA, _targets of =6.5% and <7.0%, respectively, at
week 26. Mean decreases in FBG were 30.3 mg/dL at
week 13 and 44.0 mg/dL at week 26 (P < 0.0001 vs.
baseline for both) [Table 4]. Significant decreases were
also observed in PPBG at weeks 13 and 26, whether
measured post-breakfast, -lunch, or -dinner (P < 0.0001 vs.
baseline) [Table 4].

Other secondary end-points from baseline to week 26
Fasting lipid profiles

Statistically significant decreases in mean TC, LDL-C,
and triglycerides were observed from baseline to week
13 and to week 26 (P < 0.0001 for all vs. baseline)
[Tables 4 and 5].

Body measurements

Significant reductions were also observed at week
13 and week 26 in mean weight (—4.1 kg and —8.1 kg,
respectively), BMI (—1.5 kg/m* and —2.9 kg/m?), and waist
circumference (—3.2 cm and —5.3 cm) (P < 0.0001 for all
vs. baseline) [Table 5].

Blood pressure

There were significant decreases in mean SBP and DBP at
week 13 and week 26 (SBP, —7.9 mmHg and —10.7 mmHg;
DBP, —3.2 mmHgand —5.0 mmHg, respectively; P < 0.0001
for all vs. baseline) [Table 5].

Table 3: Hypoglycemic events from baseline to week 26*

Baseline™ (n=1416)

Week 13 (n=1322) Week 26 (n=1262)

Minor hypoglycemia in past 4 weeks, n (%)

Yes 104 (7.3) 64 (4.8) 9(0.7)

No 1139 (80.4) 1177 (89.0) 1149 (91.0)

Unknown 173 (12.2) 81 (6.1) 104 (8.2)
Major hypoglycemia in past 13 weeks, n (%)

Yes 5(0.4) 0(0.0) 0(0.0)

No 1247 (88.1) 1243 (94.0) 1158 (91.8)

Unknown 164 (11.6) 79 (6.0) 104 (8.2)
*Information on the number of subjects experiencing at least one hypoglycemic event was not recorded. "Before initiation of treatment with liraglutide
Table 4: HbA, , fasting plasma glucose and postprandial blood glucose from baseline to week 26

Baseline Week 13 Week 26

HbA, , mean=SD (%) 8.8+1.3 (n=1191) 7.8£0.9 (n=1212) 7.2+0.8 (n=1215)
Mean+SD change from baseline NA -1.020.9* (n=1157) -1.6x1.1* (n=1170)
Fasting blood glucose, mean+SD (mg/dL) 170.6+47.8 (n=1171) 139.9+34.4 (n=1234) 126.7+28.1 (n=1212)
Mean+SD change from baseline NA -30.3£33.6* (n=1157) -44.0£39.7* (n=1144)

Postprandial blood glucose, mean+SD (mg/dL)
Post-breakfast

Post-lunch 251.4+68.0 (n=405)

Post-dinner 303.8+72.5 (n=115)
Mean+SD change from baseline NA

Post-breakfast

Post-lunch

Post-dinner

247.4+61.7 (n=842)

190.4+45.4 (=930)
190.7+41.9 (n=393)
215.0£41.0 (n=95)

166.6+41.5 (n=916)
171.4+31.7 (n=377)
187.9+35.3 (n=96)

-58.2452.3* (n=799)
-58.5+48.1% (1=332)
~108.6+46.3* (1=92)

~79.5%57.3* (n=785)
~80.0£57.5* (n=321)
~134.7+50.8* (n=90)

*P<0.0001 versus baseline. HbA, : Glycated hemoglobin, NA: Not analyzed, SD: Standard deviation
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Table 5: Other secondary outcomes from baseline to week 26

Baseline Week 13 Week 26

Total cholesterol, mean+SD (mg/dL) 187.3+42.6 (n=1009) 172.8+33.0 (n=665) 164.3+29.4 (n=570)
Mean+SD change from baseline NA -16.9+24.2* (n=642) -28.9£31.0* (n=562)
HDL-C, mean+SD (mg/dL) 43.6%£12.1 (n=1008) 46.7£14.1 (n=661) 45.6%13.4 (n=569)
Mean+SD change from baseline NA +1.9£11.5* (n=635) +0.4£15.61 (n=559)
LDL-C, mean+SD (mg/dL) 109.2+36.8 (n=1006) 102.5+29.3 (n=668) 96.9+25.0 (n=564)
Mean+SD change from baseline NA -8.4+23.3* (n=643) -15.0£25.7* (n=554)
Triglyceride, mean+SD (mg/dL) 152.0+66.9 (n=1019) 130.8+52.7 (n=668) 116.9+43.0 (n=563)
Mean+SD change from baseline NA -15.7+34.3* (n=647) —-26.1£38.9* (n=554)
Serum creatinine, mean+SD (mg/dL) 1.0+0.7 (n=941) 0.9+0.4 (n=626) 0.9+0.2 (n=555)
Mean+SD change from baseline NA -0.2£0.9* (n=605) -0.2£0.7* (n=545)
Urine albumin, mean+SD (mg/dL) 12.1£15.7 (n=364) 10.9£13.3 (n=283) 6.7%9.6 (n=249)
Mean+SD change from baseline NA -1.1£13.37 (n=262) -3.1+£10.2* (n=241)
Weight, mean=SD (kg) 92.5+14.6 (n=1410) 88.7£13.6 (n=1322) 84.8+12.9 (n=1262)
Mean+SD change from baseline NA -4.1+3.6* (n=1316) -8.1+6.5* (n=1258)
BMI, mean+SD (kg/m?) 34.4£5.5 (n=1339) 33.0£5.2 (n=1248) 31.6£5.1 (n=1189)
Mean+SD change from baseline NA -1.5£1.4* (n=1245) -2.9£2.4* (n=1187)
Waist circumference, meanSD (cm) 103.4£11.9 (n=655) 99.1£11.9 (n=476) 96.6+11.7 (n=455)
MeanzSD change from baseline NA -3.2+4.0* (n=463) -5.3+7.4* (n=437)
SBP, mean+SD (mmHg) 134.4+15.3 (n=1365) 126.549.4 (n=1261) 123.627.6 (n=1210)
Mean+SD change from baseline NA -7.9+12.9* (n=1222) —-10.7+15.0* (n=1172)
DBP, mean+SD (mmHg) 85.5+8.8 (n=1365) 82.3+5.5 (n=1261) 80.7+5.1 (n=1210)
Mean+SD change from baseline NA -3.2£7.9* (n=1222) -5.0£8.9* (n=1172)

*P<0.0001 versus baseline. "Not significant versus baseline. BMI: Body mass index, DBP: Diastolic blood pressure, HDL-C: High-density lipoprotein cholesterol,
LDL-C: Low-density lipoprotein cholesterol, NA: Not analyzed, SBP: Systolic blood pressure, SD: Standard deviation

Self-monitoring blood glucose

At baseline, the mean (standard deviation [SD]) number of
times the SMBG done per day, per week, and per month
was 1.0 (0.2), 1.6 (1.0), and 1.5 (0.9), respectively. At week
13, the mean (SD) number of times the SMBG was done
per day, per week, and per month increased to 1.1 (0.3), 1.9
(1.1),and 2.1 (1.6), respectively. At week 26, the mean (SD)
number of times the SMBG was done per day, per week, and
per month was 1.1 (0.4), 2.0 (1.1), and 2.0 (1.5), respectively.

Change in concomitant medications

Diabetes medications

An overall decrease in the number of patients using
concomitant medications for the treatment of T2D
was observed between baseline and week 26. At all the
study visits, metformin, sulfonylureas, and dipeptidyl
dipeptidase-4 inhibitors were the most commonly used
concomitant medications for T2D treatment. The number
of patients taking each of these three classes of medication
was lower at week 26 than at baseline, although no statistical
analyses were performed [Table 6].

Antihypertensive and lipid-lowering treatments

At baseline, 766 (54.1%) patients were taking an
antihypertensive, but this fell to 123 (9.3%) at week
13 and to 132 (10.5%) at week 26. Similarly, concomitant
lipid-lowering treatments (statins, fibrates, and niacin) were
being taken by 737 (52.0% [which comprised 90.5% statins,
28.2% fibrates, and 0.3% niacin]) patients at baseline,
but only by 132 (10.0% [which comprised 79.5% statins,

53.8% fibrates, and 2.3% niacin]) patients at week 13, and
117 (9.3% [which comprised 76.9% statins, 35.0% fibrates,
and 1.7% niacin]) at week 20.

DiscussioN

In this observational study of patients with T2D treated
in routine clinical practice in India, it is suggested that
liraglutide was well tolerated, with a low incidence of
reported AEs, and a low incidence of hypoglycemia.
Treatment with liraglutide was found to be effective in the
clinical practice setting, with mean reductions in HbA_of
1.6%, and significant improvements in other measures of
glycemic control from baseline to week 26.

In line with the previous studies, gastrointestinal
AEs were the most commonly reported AEs.*!
However, although the pattern of AEs in LEAD-In
was similar to that reported in the LEAD studies, as
well as in other real-world studies in both Indial*”
and Europe,”! the incidence of AEs was lower than
would be expected from published data from other
settings, and may not reflect the incidence rates in clinical
practice in other countries. In a multinational RCT of
liraglutide versus sitagliptin (both in combination with
metformin), gastrointestinal side effects were reported
in 43.1% (nausea: 27.5%; vomiting: 10.6%) of patients
up to 1 year.! Results from a randomized study in
China (liraglutide plus insulin vs. insulin alone) showed
the incidence of AEs was 57.1%.%4 In the present study,
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Table 6: Number of patients using concomitant diabetes medication from baseline to week 26

Treatment Baseline (n=1262) Week 13 (n=1262) Week 26 (n=1262)
Metformin

n (%) 1095 (86.8) 1005 (79.6) 1034 (81.9)

Mean dose (mg) 1223.9 1232.6 1215.3
Sulfonylureas

n (%) 779 (61.7) 655 (51.9) 674 (53.4)

Mean dose (mg) 9.7 11.0 8.9
Alpha-glucosidase inhibitors

n (%) 108 (8.6) 75 (5.9) 87 (6.9)

Mean dose (mg) 59.6 61.6 56.6
Meglitinides

n (%) 18 (1.4) 12 (1.0) 12 (1.0)

Mean dose (mg) 28.6 14.4 21.5
Thiazolidinediones

n (%) 144 (11.4) 90 (7.1) 95 (7.5)

Mean dose (mg) 23.7 24.8 24.5
DPP-4 inhibitors

n (%) 291(23.1) 199 (15.8) 227 (18.0)

Mean dose (mg) 84.6 90.8 86.8
Exenatide

n (%) 16 (1.3) 15 (1.2) 14 (1.1)

Mean dose (p.g) 9.7 9.0 8.9
Premix insulin

n (%) 114 (9.0) 61(4.8) 72 (5.7)

Mean dose (IU) 37.1 39.5 39.6
Basal insulin

n (%) 130 (10.3) 100 (7.9) 106 (8.4)

Mean dose (IU) 27.0 25.5 24.7
Bolus insulin

n (%) 40 (3.2) 29 (2.3) 30 (2.4)

Mean dose (IU) 34.1 32.7 32.8

DPP-4: Dipeptidyl peptidase-4, IU: International units

just 1.2% (17 patients) reported at least one AE during
scheduled visits.

It should be noted that although the importance of
reporting AEs was emphasized to investigators at the
start of the study, under-reporting is highly prevalent
in India. Indeed, pharmacovigilance is a relatively new
concept. Potential reasons for under-reporting include
fear of personal liability and lack of resources or time.*!
In the present study, subjects were not explicitly told to
report all AEs and were instructed on what side effects
to expect; hence, some may have accepted nausea and
vomiting as “expected” side effects and therefore not
reported them. The absence of information on patients
who discontinued liraglutide (#» = 14) and were lost to
follow-up (# = 129) may also partly explain the low
numbers of AEs reported.

Of interest, it should be noted that the mean age of patients
in the present study (46.8 £ 9.7 years) is lower than the
mean ages of patients on liraglutide 1.8 mg in the LEAD
studies (52-57.6 years). The mean duration of diabetes,
however, at 7.2 £ 5.6 years, does fall within the range of
mean durations seen in the LEAD studies (5.3-9.2 years).*”

The effectiveness results from the current study were
consistent with findings in the LEAD study program.*”
Furthermore, at week 20, significant benefits with regard
to key cardiovascular risk factors that are commonly
elevated in patients with T2D were observed; these
included improvements in lipid levels, SBP, and body
weight and are consistent with findings from the LEAD
studies.”” The number of patients taking concomitant
antihypertensive and lipid-lowering medications appeared
to decrease from baseline to week 26. Similarly, reductions
in the number of patients taking other concomitant
diabetes medications, including sulfonylureas, dipeptidyl
peptidase-4 inhibitors, and exenatide were also observed.
The reasons for changes in medication were not recorded
but may reflect the attainment of relevant treatment
goals; however, these results should be interpreted with
caution. A possible reason for the decrease in the number
of patients using lipid-lowering drugs throughout the
trial may be the reduction seen in body weight. Patients
who lose weight may believe that they no longer require
lipid-lowering therapy. In India, patients frequently do
not take their lipid-modifying medications as they cannot
relate taking medication now with a cardiovascular benefit
in the future. Patients are more likely to comply with
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antihyperglycemia and antihypertensive medications
than lipid-lowering medications as the results can be
documented over a short period and patients can see the
benefit. Therefore, it is possible that the reduction in the
lipid-lowering medications during this trial may reflect a
compliance issue, rather than that physicians withdrew
them as a treatment.

There are a number of limitations to this study. The
timings of the visits were “approximate,” with no strict
limits imposed. Furthermore, and in line with the nature of
many observational trials conducted in real-world clinical
practice, there was no obligation to collect all requested
data, and the data collected were not extensively monitored.
Therefore, not all analyses that might be desired were
possible. In addition, many patients may have entered
this study at a time when they were experiencing poor
glycemic control, and hence some of the effects observed
could be due to regression toward the mean. Thus, all
observed changes from baseline are to be interpreted with
caution; the changes could be due to a variety of factors
and physician bias cannot be ruled out. In LEAD-In, there
was no comparator drug; instead, subjects acted as their
own controls with comparison pre- and post-treatment
with liraglutide for 26 weeks, according to the selected
end-points. Like all observational studies, the study is
limited by the unblinded nature of the design. Furthermore,
a major limitation of observational studies is that the
patients are aware that they are being observed and modify
their behavior accordingly.

CONCLUSIONS

LEAD-In shows that treatment with liraglutide is well
tolerated and effective in the management of patients
with T2D under standard clinical practice conditions
in India, albeit with the caveat of the high prevalence
of under-reporting of AEs in this country.
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