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Long‑term efficacy of liraglutide in Indian patients
with Type 2 diabetes in a real‑world setting
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A B S T R A C T
Background: Long‑term efficacy of liraglutide, a glucagon‑like peptide‑1 analog, on body weight and glycemic control has not been
studied in Indian Type 2 diabetes mellitus (T2DM) subjects. Aim: To evaluate the effect of liraglutide on glycemic control and body
weight for 1 year in Indian T2DM patients. Methods: Liraglutide was prescribed to 96 obese patients with T2DM and followed up for
1 year. Clinical parameters were measured at baseline and 3, 6, 9, and 12 months. Dosage of liraglutide and other medications was
adjusted according to clinical judgment. Results: 1 year data were available for 74 patients. Mean age was 50.9 ± 9.6 years. Mean
duration of diabetes was 11.6 ± 6.3 years. Glycosylated hemoglobin (HbA1c) significantly decreased from 8.9 ± 1.3% at baseline to
7.4 ± 1.2% at 1 year. Body weight significantly declined from 98.9 ± 16.0 kg at baseline to 93.8 ± 15.0 kg at 1 year. After an initial
decline, subset of patients had an increase in mean HbA1c (n = 30/74) and mean body weight (n = 33/74) after 6 months of liraglutide
initiation. Baseline HbA1c and baseline body weight were positively associated with a reduction of HbA1c and body weight at 1 year,
respectively. No major side effects occurred. Conclusion: Liraglutide treatment resulted in a significant and sustained reduction in
HbA1c and body weight over 1 year in Indian T2DM patients. Magnitude of reduction of HbA1c and body weight at 1 year was positively
associated with baseline HbA1c and baseline weight, respectively.
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Introduction
Liraglutide is a once-daily injectable glucagon‑like
peptide‑1 (GLP‑1) analog approved for the treatment of
Type 2 diabetes mellitus (T2DM). Liraglutide treatment led
to significant reduction in glycosylated hemoglobin (HbA1c)
and weight in patients with T2DM in various liraglutide
effect and action in diabetes (LEAD) trials.[1] However,
the duration of all LEAD trials was short (26 weeks,
except LEAD 3, which was 52 weeks). Long‑term data
on efficacy and safety of liraglutide in real‑world clinical
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practice is limited. Few countries have published their data
recently, on efficacy and safety of liraglutide in T2DM, but
the duration of these studies was mostly 6 months, which
might not truly reflect long‑term effects.[2‑5] Our group
has demonstrated the beneficial effects of liraglutide on
body weight and glycemic control in the real life clinical
practice setting until 3 months after liraglutide initiation in
Indian obese T2DM subjects.[6] However, it is not known
in Indian T2DM subjects whether the effect of liraglutide
on body weight and glycemic control would be sustained
for a longer period.
In this study, we present 1 year follow‑up data on
effectiveness and tolerability of liraglutide in Indian patients
with T2DM in the real‑world clinical setting. Aim of the
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study was to evaluate the effect of liraglutide on glycemic
control and weight in obese patients with T2DM for 1 year
after liraglutide introduction.

Methods
This was an observational study conducted at the outpatient
clinic of a tertiary care hospital. Methodology has been
described in detail in our previously published study.[6]
Liraglutide was prescribed to 96 patients with T2DM and
obesity and followed up at 3 months intervals up to 1 year.
Of 96 patients, 22 patients discontinued liraglutide before
completion of 1 year for a variety of reasons; adverse
events (n = 10), financial constraints (n = 2), lost to
follow‑up (n = 6), and lack of weight loss (n = 4). Therefore,
1 year data were available for 74 patients.
Clinical parameters including, body weight, body mass
index (BMI), and metabolic parameters (fasting plasma
glucose [FPG], postprandial plasma glucose [PPG] and
HbA1c) were assessed at baseline and 3 months, 6 months,
9 months, and 1 year after liraglutide introduction. Adverse
events noted by patients were recorded at each visit.
Dosage adjustment of other antidiabetic medications and
up‑titration of liraglutide dose (0.6 mg/day, 1.2 mg/day
or 1.8 mg/day) was done according to clinical judgment.
Informed written consent was obtained from all the
subjects. The study protocol was approved by institutional
review board.

Table 1: Baseline characteristics
Parameters

Mean±SD

Age (years)
Duration of diabetes (years)
Male:female
Weight (kg)
Fasting plasma glucose (mg/dl)
Postprandial plasma glucose (mg/dl)
HbA1c (%)

50.9±9.6
11.6±6.3
1.6:1
98.9±16.0
181.2±77.1
229.1±81.6
8.9±1.3

HbA1c: Glycosylated hemoglobin, SD: Standard deviation

Table 2: Various parameters at 6 months
and 12 months after liraglutide introduction
(mean ± standard deviation)
Parameters

Baseline

6 months

12 months

FPG (mg/dl)
PPG (mg/dl)
HbA1c (%)
Weight (kg)

181.2 ± 77.1
229.1 ± 81.6
8.9 ± 1.3
98.9 ± 16.0

142.0 ± 51.4*
170.5 ± 50.6*
7.3 ± 1.1*
94.1 ± 14.9*

128.5 ± 39.7*,#
181.8 ± 47.3*,#
7.4 ± 1.2*,#
93.8 ± 15.0*,#

*Difference between baseline and 6 months and baseline and 12 months
is significant (P < 0.05), #Difference between 6 months and 12 months not
significant (P > 0.05). HbA1c: Glycosylated hemoglobin, FPG: Fasting plasma
glucose, PPG: Postprandial plasma glucose

Statistical methods

Data are presented as mean ± standard deviation. Data
analysis was done using SPSS software (SAS 9.1.3, SAS
Institute Inc., Cary, North Carolina). Comparison between
mean pretreatment and posttreatment value of various
parameters was done using paired t‑test. Comparison
between two groups was done using Student’s t‑test. The
significance level was set at P ≤ 0.05.

Results
Baseline parameters of the subjects are given in Table 1.
The mean age of patients was 50.9 ± 9.6 years and mean
duration of diabetes was 11.6 ± 6.3 years. At baseline,
mean HbA1c was 8.9 ± 1.3% and mean body weight was
98.9 ± 16.0 kg. Table 2 shows the clinical outcomes for
liraglutide at 6 and 12 months follow‑up. A significant
decline in mean HbA1c, FPG, PPG, and body weight
was seen at 6 months and 12 months of follow‑up. Mean
HbA1c levels at 6 and 12 months of follow‑up were
7.3 ± 1.1% and 7.4 ± 1.2%, respectively [Figure 1]. The
mean absolute decline in HbA1c levels at 6 and 12 months
of follow‑up were − 1.5 ± 1.2% and − 1.4 ± 1.6% (both
596

Figure 1: Change in mean glycosylated hemoglobin from baseline
to 1 year after liraglutide introduction. *Difference from baseline is
significant (P < 0.05), #Difference between 6 months and 12 months not
significant (P > 0.05)

P < 0.01) compared with baseline, respectively. Similarly,
significant reduction in mean body weight was observed
at 6 months and 12 months of follow‑up [Figure 2].
Average body weight at 6 and 12 months of follow‑up were
94.1 ± 14.9 kg and 93.8 ± 15.0 kg, respectively.
We further categorized the patients into six groups based
on the response to liraglutide treatment at 6 months
and 12 months. Group 1 included patients who showed
continued lowering of mean HbA1c from baseline up to
1 year (n = 32). Group 2 included patients in whom mean
HbA1c declined initially from baseline up to 6 months but
subsequently increased (n = 30). Group 3 included patients
in whom mean HbA1c did not lower at all or continued
rising from baseline (n = 12). Group 4 included patients
who showed continued lowering of mean weight from
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baseline up to 1 year (n = 37). Group 5 included patients
in whom mean weight declined initially from baseline up
to 6 months but subsequently increased (n = 33). Group 6
included patients in whom mean weight did not lower at
all or continued rising from baseline (n = 4).
Tables 3 and 4 show a comparison between Groups 1 and
2 and Groups 4 and 5, respectively. Groups 3 and 6 were
not compared due to small numbers. Group 1 patients had
Table 3: Comparison of various parameters
(mean±standard deviation) between Group 1 (patients
with consistent lowering of glycosylated hemoglobin)
and Group 2 (patients in whom glycosylated
hemoglobin lowered initially but again increased)
Parameter
Age (years)
Duration of diabetes (years)
HbA1c (%) baseline
HbA1c (%) 6 months
HbA1c (%) 12 months
Weight (kg) baseline
Weight (kg) 6 months
Weight (kg) 12 months

Group 1
(n=30)

Group 2
(n=32)

P

50.5±10.0
11.1±5.7
9.4±1.5
7.5±1.2
6.9±1.0
100.2±19.1
95.4±17.6
93.9±17.5

49.9±9.8
11.7±6.1
8.7±1.1
6.8±0.9
7.9±1.2
96.7±13.0
92.0±12.0
92.9±12.2

0.8
0.7
0.04
0.01
0.001
0.4
0.3
0.7

HbA1c: Glycosylated hemoglobin

Table 4: Comparison of various parameters
(mean±standard deviation) between Group 4
(patients in whom weight declined consistently) and
Group 5 (patients in whom weight declined initially but
increased again)
Parameter
Age (years)
Duration of diabetes (years)
Weight (kg) baseline
Weight (kg) 6 months
Weight (kg) 12 months
HbA1c (%) baseline
HbA1c (%) 6 months
HbA1c (%) 12 months

Group 4
(n=37)

Group 5
(n=33)

P

51.4±9.4
11.5±6.4
100.7±17.4
95.3±15.9
92.8±16.0
8.6±1.5
7.4±1.2
7.3±1.2

50.0±9.3
11.5±6.0
97.2±14.7
92.4±14.1
94.5±14.6
9.0±1.5
7.2±1.0
7.6±1.2

0.5
0.9
0.3
0.4
0.6
0.3
0.6
0.3

significantly higher mean HbA1c at baseline as compared
to Group 2 patients (9.4% vs. 8.7% P = 0.04). There was
no significant difference in any of the parameters between
Groups 4 and 5. Figure 3 shows the change in mean
HbA1c from baseline in Group 1 and Group 2. Mean
HbA1c was significantly higher at 12 months as compared
to 6 months in Group 2 (6.8 ± 0.9% vs. 7.9 ± 1.2%,
P < 0.001), however, it was significantly lower compared
to baseline (8.7 ± 1.1% vs. 7.9 ± 1.2%, P = 0.001). Mean
weight was significantly higher at 12 months as compared
to 6 months in Group 5 (92.4 ± 14.1 kg vs. 94.5 ± 14.6 kg,
P < 0.001), however, it was significantly lower compared
to baseline (97.2 ± 14.7 kg vs. 94.5 ± 14.6 kg, P < 0.001).
Reduction of HbA1c at 1 year was associated positively
with baseline HbA1c (r = 0.336, P < 0.001) and body weight
reduction at 1 year was associated positively with baseline
weight (r = 0.664, P = 0.003).
Adverse events were; diarrhea (n = 11), nausea (n = 14),
vomiting (n = 2), pain abdomen (n = 1), dizziness (n = 2),
and lethargy (n = 2). None of the subjects had major
hypoglycemia. The maximal daily dose of liraglutide,
i.e., 1.8 mg was reached in 18/74 patients, and in the rest,
the dose was maintained at 1.2 mg daily.

Discussion
Present study for the first time demonstrates the efficacy
of liraglutide on weight reduction and fair glycemic control
over 1 year in Indian T2DM subjects. We found that initiating
liraglutide was associated with significant reductions in
mean HbA1c and mean weight at 12 months of follow‑up.
Liraglutide treatment for 1 year resulted in 1.4% decline in
mean HbA1c level and mean weight loss of 5.1 kg. However,
in significant proportion of patients (30/74), mean HbA1c
decreased initially from baseline until 6 months after
initiating liraglutide (8.7 ± 1.1% at baseline vs. 6.8 ± 0.9% at

HbA1c: Glycosylated hemoglobin

Figure 2: Change in mean body weight from baseline. *Difference from
baseline is significant (P < 0.05)

Figure 3: Comparison of mean glycosylated hemoglobin between
Group 1 (patients with consistent lowering of glycosylated hemoglobin)
and Group 2 (patients in whom glycosylated hemoglobin lowered initially
but again increased). *Significant difference between the groups (P < 0.05),
#
Significant difference from baseline and 6 months (P < 0.05)
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6 months, P < 0.001) but increased thereafter (6.8 ± 0.9% at
6 months vs. 7.9 ± 1.2% at 12 months, P < 0.001). Similarly,
in subset of patients (n = 33/74), mean weight decreased
initially from baseline until 6 months (97.2 ± 14.7 at baseline
vs. 92.4 ± 14.1 kg at 6 months, P < 0.001) but increased
thereafter (92.4 ± 14.1 kg at 6 months vs. 94.5 ± 14.6 kg
at 12 months, P < 0.001).
Significant reductions in body weight and HbA1c were
obtained with liraglutide in all LEAD trials.[7‑12] The duration
of all LEAD trials was 26 weeks, except LEAD 3, which
was 52 weeks. Real world clinical effectiveness of liraglutide
has been evaluated by others where liraglutide was shown
to be effective in reducing HbA1c and weight in T2DM
subjects.[2‑5,13] However, follow‑up of most of these studies
was up to 6 months. Recently, our group has demonstrated
the beneficial effects of liraglutide on body weight and
glycemic control in the real life clinical practice setting
until 3 months after liraglutide initiation in Indian obese
T2DM subjects.[6] Short‑term results (until 6 months) on
HbA1c and weight of the current study are in accordance
with earlier studies evaluating the efficacy of liraglutide in
T2DM patients over 12–24 weeks follow‑up. However, we
found the fading effect of liraglutide on glycemic control
and body weight after 6 months of initiation, in significant
proportion of patients.
Studies describing the effect of liraglutide on glycemic
control and body weight over long‑term, in different
populations have started appearing recently in literature.[14‑20]
The LEAD‑3 sub‑analysis showed the significant weight
reduction by liraglutide treatment for 2 years.[21] Similarly
long‑term liraglutide treatment (over 2 years) in Japanese
T2DM subjects, effectively maintained the reduction of
body weight and the fair glycemic control.[16] Another
observational study[14] concluded that adding liraglutide to
insulin in daily clinical practice reduced HbA1c significantly
within 6 months; however, there was nonsustainable effect
during long‑term treatment. In this study, median HbA1c
re‑increased (7.7% at baseline, 6.9% at 6 months, and 7.5%
at 12 months) and median weight rose again (99.8 kg at
baseline, 97.5 kg at 6 months, and 100.5 kg at 12 months),
after 6 months of liraglutide initiation.
Our study similarly showed a rise in HbA1c (n = 30/74)
and body weight (n = 33/74) after an initial decline,
following 6 months of liraglutide initiation in a subset of
patients. Nevertheless, their HbA1c and body weight stayed
significantly lower at 12 months compared to baseline.
We compared the group of patients who continued to
show decline in mean HbA1c from baseline up to 1 year
with the group of patients in whom HbA1c increased
598

after 6 months of initial decline. Patients who showed
a continuous decline in mean HbA1c after liraglutide
initiation had higher mean HbA1c at baseline, but there was
no significant difference in any other parameter including
weight or duration of diabetes, compared to the group
of patients in whom HbA1c increased after 6 months of
initial decline. Although mean HbA1c re‑increased in the
latter group, weight continued to decline up to 1 year. We
found significant positive association between baseline
HbA1c and reduction of HbA1c at 1 year and between
baseline weight and body weight reduction at 1 year.
Magnitude of reduction of HbA1c at 1 year was not
associated with duration of diabetes or baseline weight.
Similarly, magnitude of reduction of weight at 1 year was
not associated with duration of diabetes or baseline HbA1c.
These results may imply that liraglutide has an independent
effect on body weight and glycemic control, may be by
different mechanisms in GLP‑1 actions. Furthermore, it
suggests that liraglutide effectiveness is not influenced by
duration of diabetes, and good glycemic control can be
achieved with liraglutide even in patients with long‑standing
T2DM. The mean duration of diabetes in our study was
11.6 years. Our results are consistent with that of a recent
study evaluating long‑term impact of liraglutide use on
body weight and glycemic control in Japanese T2DM
subjects which showed that significant determinants for
the reduction of body weight or HbA1c from baseline to
2 years were baseline BMI and insulin dose, or baseline
HbA1c, respectively.[16] Other studies have also shown that
baseline BMI and HbA1c may be important predictors for
weight reduction and glycemic control, respectively, before
liraglutide therapy.[20,22] Patients’ nonadherence regarding
dietary restrictions could be one of the reasons accounting
for the fading effect of liraglutide on body weight and
HbA1c beyond 6 months in a subset of patients presented
here. In our observation, patients do not tend to adhere to a
diet plan, once the gastrointestinal side effects of liraglutide
disappear after few months of liraglutide initiation.
Of 74 subjects, 32 (43.2%) experienced adverse drug
reactions. Most common adverse events were nausea (18.9%)
and diarrhea (14.8%). None of the patients experienced
severe hypoglycemia.
Limitations of the study; this is an observational study, not
a randomized clinical trial study.

Conclusion
Our study demonstrated the effectiveness of liraglutide at
6 and 12 months follow‑up in real‑world clinical practice
in Indian T2DM subjects. A significant proportion of
patients showed a fading effect of liraglutide on weight
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reduction and glycemic control after 6 months; however,
their weight and HbA1c still remained significantly lower
compared to baseline. Baseline HbA1c and baseline weight
were significant predictors of glycemic control and weight
reduction respectively at 1 year suggesting that liraglutide
may be more effective in patients who are obese and have
poor glycemic control on oral antidiabetic drugs with or
without insulin.
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