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Objective: Real-world clinical effectiveness of liraglutide 3.0 mg, in combination with diet and exercise, was 
investigated 4 and 6 months post initiation. Changes in absolute and percent body weight were examined 
from baseline.
Methods: A cohort of liraglutide 3.0 mg initiators in 2015 and 2016 was identified from six Canadian weight-
management clinics. Post initiation values at 4 and 6 months were compared with baseline values using a 
paired t test.
Results: The full cohort consisted of 311 participants, with 210 in the ≥ 4-month persistence group and 167 
in the ≥ 6-month persistence group. Average baseline BMI was 40.7 kg/m2, and weight was 114.8 kg. There 
was a significant change in body weight 6 and 4 months after initiation of treatment in persistent subjects 
(≥ 6-month: −8.0 kg, P < 0.001; ≥ 4-month: −7.0 kg, P < 0.001) and in All Subjects, regardless of persistence 
(−7.3 kg; P < 0.001). Percentage change in body weight from baseline was −7.1% in the ≥ 6-month group and 
−6.3% in the ≥ 4-month group, and All Subjects lost 6.5% body weight. Of participants in the ≥ 6-month 
group, 64.10% and 34.5% lost ≥ 5% and > 10% body weight, respectively.
Conclusions: In a real-world setting, liraglutide 3.0 mg, when combined with diet and exercise, was associ-
ated with clinically meaningful weight loss.
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Introduction
Global rates of overweight and obesity are increasing at an alarming 
rate, with projections estimating the number of afflicted individuals to 
reach 1.35 billion and 573 million, respectively, by 2030 (1). In 2014, 
roughly 14.2 million (54%) adult Canadians self-reported as having 
overweight or obesity (2), with 28.1% of Canadians classified as having 
obesity in 2015 (3).

Several prominent associations, including the Canadian Medical 
Association, recognize obesity as a chronic relapsing primary disease 
characterized by excessive accumulation and storage of fat in the body 

(4-7). Obesity is associated with many serious comorbidities, including 
hypertension, type 2 diabetes (T2D), cardiovascular disease, osteoar-
thritis, and certain types of cancer (8-10). The continued rise in the 
prevalence of obesity makes prevention and treatment public health pri-
orities because it has been shown that an increase in BMI is correlated 
with a reduction of life expectancy and with an increase of obesity-re-
lated comorbidities (11-13).

Although it has been shown that a weight reduction of 5% to 10% can 
provide clinically relevant improvements in obesity-related comor-
bidities and quality of life (14-19), average weight loss achieved 
from lifestyle intervention is 3%, which does not lead to substantial 
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improvements of clinical indicators (20). For some individuals, phar-
macotherapy and bariatric surgery are recommended for long-term 
weight management (7,21-23) and may serve as effective complements 
to traditional approaches. In fact, pharmacological intervention, as an 
adjunct to lifestyle intervention, is recommended to assist in reduc-
ing obesity-related symptoms for appropriate adults with overweight 
or obesity who are not attaining or are unable to maintain clinically 
important weight loss with diet and exercise therapy (21).

Liraglutide, an acylated glucagon-like peptide 1 (GLP-1) receptor ago-
nist with 97% homology to human GLP-1, is used for glycemic control 
in T2D but is also a physiological regulator of appetite (24-26). In 2015, 
liraglutide was approved for use in Canada at a daily dose of 3.0 mg 
for weight management, as an adjunct to a reduced-calorie diet and 
increased physical activity (27).

The clinical efficacy of liraglutide 3.0 mg has been established in ran-
domized controlled clinical trials. Although these clinical trials offer 
a wealth of valuable information about safety and efficacy, the data 
derived from the highly controlled and specific population in the trials 
might not translate to a real-world setting (28). Patients in the real 
world are subject to an uncontrolled environment and often experience 
a wider range of comorbidities and variable adherence to treatment. 
Despite several trial-extension studies, the real-world clinical effec-
tiveness of liraglutide 3.0 mg has yet to be investigated. Using real-
world data more than 2 years post launch, this study investigates the 
clinical effectiveness of liraglutide 3.0 mg treatment, in combination 
with diet and exercise, among a real-world sample of patients from a 
medically supervised interdisciplinary obesity-management program.

Methods
Data source
This study used a database of deidentified electronic medical re-
cords (EMRs) from the Wharton Medical Clinic (WMC), a net-
work of six secondary-care weight- and diabetes-management 
clinics funded by the Ontario Health Insurance Plan and based in 
Southern Ontario, Canada. Further information about WMC and 
the specific treatments patients engage in can be found in online 
Supporting Information (Clinical Setting). The database contained 
demographic, diagnosis, prescription, and laboratory information 
(extracted directly from the EMR). Prior to study initiation and 
without study-sponsor involvement, fields such as ethnicity, adher-
ence to nonpharmaceutical interventions for weight management 
(e.g., physical activity, diet), adherence to medication, smoking 
history, and failure of previous weight-management interventions 
were standard coded by WMC (from the EMR). As of August 2008, 
 patients at WMC indicated whether they were willing to consent to 
the use of their electronic medical data for research purposes and 
were informed that their participation or lack of participation would 
not alter treatment. Patients who opted out of, or had not expressly 
given consent to, their data being used for research by WMC were 
not included in this study. To maintain the anonymity of patients, the 
database was deidentified by Privacy Analytics (Ottawa, Canada). 
Further details on the  deidentification process are available in  online 
Supporting Information. To ensure that the deidentification process 
did not compromise data integrity, the entire original and final data 
sets were compared by WMC for 20 participants, and key demo-
graphic data were compared for all participants in the final analysis 
data set. All data sharing was conducted in a remote, secure manner.

Study design and ethics
A retrospective, observational, pre-post study design was applied to 
investigate weight 4 and 6 months after initiation of liraglutide 3.0 mg 
compared with weight at initiation of treatment. Data were available 
for the period of September 15, 2014, to April 30, 2017. To allow for a 
12-month look-back period to collect baseline characteristics and for 
a 6-month follow-up, the selection period for treatment initiation was 
from September 15, 2015, to September 30, 2016. The index date was 
defined as the date a participant initiated liraglutide 3.0 mg treatment. 
Estimates of the initiation date were made from assumptions based on 
back calculations described in Table 1. The study design and protocol 
were reviewed and approved by the Center for IRB Intelligence.

Participants
Participants were included in the study if they fulfilled all of the fol-
lowing criteria: had at least one prescription for liraglutide 3.0 mg at 
the discretion of the physician (further details in online Supporting 
Information [WMC Weight Management Protocol]) and initiated treat-
ment during the selection period (September 15, 2015, to September 
30, 2016), were ≥ 18 years of age at the index date, had at least one 
reported baseline weight measurement within 3 months prior to the 
index date, had at least one visit to WMC within 6 months after the 
index date, and (prior to index date) had BMI ≥ 30 kg/m2 or BMI  
≥ 27 kg/m2 with at least one weight-related comorbidity (e.g., hyperten-
sion, T2D, dyslipidemia).

Participants were excluded if they fulfilled any of the following crite-
ria: had previously taken liraglutide 3.0 mg; had previously taken or 
were currently taking GLP-1 receptor agonists liraglutide 1.2 or 1.8 
mg, exenatide, exenatide extended release, or dulaglutide; and had 
ever had bariatric surgery. Participants meeting all of the inclusion 
criteria and none of the exclusion criteria were included in the All 
Subjects cohort. Two additional cohorts were defined as participants 
known to be persistent on liraglutide 3.0 mg for at least 4 months 
(≥ 4-month) and those known to be persistent on liraglutide 3.0 mg 
for at least 6 months (≥ 6-month). Participants in the ≥ 4-month cohort 
were assessed at 4 months, aligning to the monograph recommenda-
tion of 4 weeks of titration as well as with the monograph review 
point that recommends treatment cessation in participants in whom 
at least 5% of initial body weight is not lost following 12 weeks of 
adherence to 3.0 mg daily (26).

Variables and outcomes
Baseline demographics and adherence to weight-management 
 interventions (physical activity and caloric recommendations) were 
collected from the visit prior to the index date; baseline comorbid 
conditions were defined as evidence of the condition in the 12 months 

TABLE 1 Index date calculation

Reported dose, mg Assumed initiation date

0.0-0.6 Initiated on date of visit to WMC
0.7-1.2 Initiated 1 week prior to visit to WMC
1.3-1.8 Initiated 2 weeks prior to visit to WMC
1.9-2.4 Initiated 3 weeks prior to visit to WMC
2.5-3.0 Initiated 4 weeks prior to visit to WMC
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prior to index, and baseline physiology data were those closest to 
the index date in the 12 months prior, with the exception of weight, 
which had to be within the 3 months prior to index. Definitions of 
the baseline variables can be found in Supporting Information Table 
S1. The primary outcome was weight 6 months after the index date. 
There were several secondary outcomes. Percentage loss of body 
weight was defined as the difference in weight at follow-up com-
pared with the weight recorded at baseline, i.e., ([body weight at 

follow-up − body weight at baseline] ÷ body weight at baseline) × 100. 
Participants were flagged if they lost at least 5%, as well as more 
than 10%, of their body weight. Weight 4 months after liraglutide  
3.0 mg initiation, as well as glycated hemoglobin A1c (HbA1c), 
systolic blood pressure (SBP), and diastolic blood pressure (DBP) 
6 months after liraglutide 3.0 mg initiation, was also reported. The 
value closest to the follow-up date, within 30 days, was used for all 
outcomes.

Figure 1 Flowchart of study population. [Colour figure can be viewed at wileyonlinelibrary.com]
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Statistical analysis
Baseline demographics and clinical data were reported for all subjects 
as n (percentage) and mean (SD) or median (interquartile range), as 
 appropriate. Body weight, HbA1c, SBP, and DBP at 6 months post index 
were compared with their respective baseline values using paired t test 
analyses for subjects in the ≥ 6-month cohort. As sensitivity analyses, 
weight, HbA1c, SBP, and DBP analyses were repeated for the All Subjects 
cohort at 6 months, and weight analyses were  repeated for subjects in the 
≥ 4-month cohort, comparing baseline and postindex values at 4 months. 
After accounting for baseline weight, the impact of baseline variables 
(age [in years], sex [reference: male], ethnicity [reference: white], predia-
betes [reference: no], and diabetes [reference: no]) was examined on body 
weight at 6 months using multivariate linear regression. The mean (SD) 
percentage weight loss, as well as the number and percentage of subjects 
with at least a 5% loss in body weight and greater than a 10% loss in body 
weight, was reported for subjects in all three cohorts. The impact of the 
same variables on at least a 5% loss in body weight and greater than a 
10% loss in body weight was examined using logistic regression. Missing 
data were not imputed but were reported as a proportion for all analyses. 
All analyses were conducted by IQVIA (Montreal, Canada) using SAS 
version 9.3 (SAS Institute, Inc., Cary, North Carolina).

Results
Cohort and baseline characteristics
Of 849 consented WMC patients included in the database during the 
study selection period, 355 patients had at least one prescription for, 
and had initiated treatment with, liraglutide 3.0 mg. The All Subjects 
cohort comprised 311 subjects who met all of the inclusion criteria and 
none of the exclusion criteria (Figure 1). One patient reported use of 
an additional weight-loss medication (orlistat) alongside liraglutide 3.0 
mg;however, this patient did not meet the inclusion criteria for either the 
≥ 4- or the ≥ 6-month cohort. Of those subjects, 210 were persistent on 
liraglutide 3.0 mg for at least 4 months (42 were lost to follow-up, and 59 
actively discontinued liraglutide 3.0 mg), and 167 were persistent for at 
least 6 months (58 were lost to follow-up, and 86 actively discontinued 
liraglutide 3.0 mg). The data set was 83.0% female. For All Subjects, 
the average age was 49.7 years. At baseline, the average BMI was 40.68 
kg/m2, and the average weight was 114.8 kg. Among All Subjects, 
74.9% had normoglycemia, 19.9% had prediabetes, and 5.1% had  
diabetes; 33.1% had evidence of hypertension, and 61.1% had  evidence 
of dyslipidemia. Average baseline values for HbA1c, SBP, and DPB 
were 5.8%, 127.2 mmHg, and 77.2 mmHg, respectively (Table 2).

Differences in absolute weight
On average, there was an 8.0-kg decrease in body weight (P < 0.001) 
between baseline and 6 months for the 145 subjects in the ≥ 6-month 
cohort who were persistent for at least 6 months and had a reported 
6-month weight value. Significant weight loss was also observed in 
subjects persistent on treatment for ≥ 4 months (−7.0 kg; P < 0.001) and 
in All Subjects, regardless of persistence (−7.3 kg; P < 0.001) (Table 3 
and Figure 2A).

Differences in percent body weight
Participants in the ≥ 6-month cohort lost a mean 7.1% body weight at  
6 months, with 93 (64.1%) and 50 (34.5%) participants losing ≥ 5% and 
> 10% body weight, respectively. Percentage change in body weight 
in the ≥ 4-month group was −6.3%, with 118 (63.1%) and 34 (18.2%) 

subjects losing ≥ 5 % and > 10% body weight, respectively. All Subjects 
lost 6.5% body weight, with 119 (58.6%) and 60 (29.6%) subjects losing 
≥ 5% and > 10% body weight, respectively (Table 3 and Figure 2B-2C).

Adjusted weight analyses
In the ≥ 6-month cohort, only baseline weight was a predictor of 
weight at 6 months when multivariate linear regression was applied 
(Supporting Information Table S2a-S2c). When investigating the fac-
tors influencing percent body weight using logistic regression, age was 
the sole predictor of attaining ≥ 5% weight loss at 6 months (odds ratio 
[95% CI]: 1.040 [1.005-1.077]; P < 0.05). None of the variables stud-
ied was associated with attaining > 10% weight loss after 6 months of 
treatment with liraglutide 3.0 mg.

Differences in cardiometabolic values
Differences in cardiometabolic values were observed across the 
 cohorts. For the ≥ 6-month treatment group, there was a statistically 
significant decrease of 0.4% in HbA1c levels (P < 0.001) based on a 
small sample of 30 subjects with available HbA1c values (Table 3). On 
average, 6-month SBP significantly decreased by 3.0 mmHg (P < 0.01), 
whereas DBP did not change (mean difference: 0.10 mmHg; P = 0.90) 
for the 167 subjects in the ≥ 6-month cohort with blood pressure 
 results. Similar results were observed in the All Subjects cohort after 
6 months, regardless of persistence. Among All Subjects, there was a 
0.3% decrease in HbA1c levels (P < 0.001; SD: 0.3), with a 2.2-mmHg 
decrease in SBP (P < 0.01; SD: 11.2) and no change in DBP (mean dif-
ference: 0.5 mmHg; P = 0.4; SD: 8.9), between baseline and 6 months 
for 187 participants with relevant blood pressure values.

Discussion
To our knowledge, this is the first study to evaluate the real-world clini-
cal effectiveness of liraglutide 3.0 mg in a general population with over-
weight or obesity. We found that in a real-world setting, treatment with 
liraglutide 3.0 mg, in addition to recommended diet and exercise, was 
associated with a significant loss of 7.0 to 8.0 kg and with a 6.5% to 7.1% 
decrease in body weight 4 and 6 months post initiation. This study thus 
confirms that the effectiveness of liraglutide 3.0 mg, as an adjunct to diet 
and exercise, demonstrated in randomized clinical trials is also evident 
in a real-world clinical setting, which may not always be evident given 
variability in the general population and in adherence to treatment (28).

These real-world study results reflect those reported in the randomized 
clinical trial investigating liraglutide 3.0 mg compared with a placebo, 
in adjunct to diet and exercise, in individuals with obesity and predi-
abetes in which after 56 weeks of treatment, participants lost 8.4 kg 
(8.4%) of body weight (29). Moreover, a ≥ 5% clinically meaningful 
weight loss was observed in 58.6% to 64.1% of subjects from the three 
real-world cohorts studied, with 18.2% to 34.5% of subjects achieving a 
loss of 10% body weight, whereas the randomized clinical trial reported 
63.2% achieving a ≥ 5% loss in body weight and 33.1% losing 10% 
body weight (30). Despite the absence of a comparator group in this 
real-world study, the  categorical weight-loss results were well within the 
Food and Drug Administration guidelines used to establish the efficacy 
of weight management, which require the proportion of active-product 
group subjects losing ≥ 5% of baseline body weight to be at least 35%, 
as well as approximately twice the proportion of the placebo group, and 
require the difference between groups to be statistically significant (6).
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Baseline characteristics of the populations in the current real-world 
study and in the randomized clinical trial investigating liraglutide 3.0 
mg in individuals with obesity and prediabetes were largely similar and 
predominantly comprised middle-aged white women (29). Primary dif-
ferences were in obesity class because 49.8% of the real-world study 
subjects had class 3 obesity (≥ 40 kg/m2), compared with only 33.3% 
in the randomized clinical trial (29). Furthermore, a smaller proportion 
of patients in our real-world study had prediabetes (19.9% vs. 61.4% 
in the randomized clinical trial) and hypertension (33.1% vs. 34.2%) 
but not dyslipidemia (61.1% vs. 29.6%). Accordingly, the comparable 
weight loss observed in this real-world setting should be seen in the 
context of a study population with generally higher weight but fewer 
cases of prediabetes compared with that of the randomized clinical trial.

Variables influencing weight loss were investigated, and after account-
ing for baseline weight, logistic regression analyses suggested that older 
subjects had increased odds of attaining ≥ 5% weight loss at 6 months. 
Several studies, including a previous study performed by WMC, have 
reported greater weight-loss success in older patients (30-32), with low 
attrition and greater persistence believed to be the contributing fac-
tors of this success. However, other studies have reported no influence 
attributable to age (33-35).

Changes in cardiometabolic markers were also investigated. Although 
these cardiometabolic changes often require sufficient time for detec-
tion, our study showed statistically significant improvements in 
HbA1c and SBP, after 6 months of treatment, for All Subjects and 
for those persistent on treatment for at least 6 months (≥ 6-month). 
These positive findings are in keeping with the results of the random-
ized controlled clinical trial (29). Given the population of patients at 
risk for prediabetes and diabetes in our study, the HbA1c improve-
ments observed can be considered clinically relevant. Changes in 
both SBP and DBP in our study were subtler than those reported 

TABLE 2 Baseline characteristics

All Subjects, N = 311

Age
Mean (SD) 49.7 (11.6)
Median (IQR) 50.0 (42.0-58.0)

Sex, n (%)
Male 53 (17.0)
Female 258 (83.0)

Ethnicity, n (%)
Missing 22 (7.1)
White 241 (77.5)
Aboriginal 2-5 (0.6-1.6)
African American 2-5 (0.6-1.6)
African heritage 2-5 (0.6-1.6)
East Asian 2-5 (0.6-1.6)
South Asian 10 (3.2)
West Indian black 8 (2.6)
Other 17 (5.5)

Index year, n (%)
2015 16 (5.1)
2016 295 (94.9)

BMI
Mean (SD) 40.7 (7.1)
Median (IQR) 39.9 (35.1-44.9)

BMI categories, n (%)
Overweight 2-5 (0.3-1.3)
Class 1 obesity 70 (22.5)
Class 2 obesity 83 (26.7)
Class 3 obesity 155 (49.8)

Weight
Mean (SD) 114.8 (26.3)
Median (IQR) 111.1 (95.3-129.7)

HbA1c
Missing, n (%) 143 (46.0)
Mean (SD) 5.8 (0.9)
Median (IQR) 5.7 (5.4-6.1)

SBP
Mean (SD) 127.2 (11.2)
Median (IQR) 126.0 (120.0-135.0)

DBP
Mean (SD) 77.2 (7.2)
Median (IQR) 78.0 (72.0-82.0)

Diabetes, n (%)
None 233 (74.9)
Prediabetes 62 (19.9)
T2D 16 (5.1)

Hypertension, n (%)
No 208 (66.9)
Yes 103 (33.1)

Dyslipidemia, n (%)
No 121 (38.9)
Yes 190 (61.1)

 

All Subjects, N = 311

Smoking status, n (%)
Missing 2-5 (0.1-1.1)
Nonsmoker 169 (54.3)
Current smoker 25 (8.0)
Ex-smoker 116 (37.3)

Adherence to exercise program, n (%)
Missing 87 (28.0)
No physical activity 41 (13.2)
Some physical activity 78 (25.1)
Meeting or exceeding physical activity 

recommendations
105 (33.8)

Adherence to diet, n (%)
Missing 178 (57.2)
Exceeding caloric prescription every day 16 (5.1)
Meeting caloric prescription sometimes 40 (12.9)
Always meeting caloric recommendations 77 (24.8)

DBP, diastolic blood pressure; HbA1c, glycated hemoglobin A1c; IQR, interquartile 
range; SBP, systolic blood pressure; T2D, type 2 diabetes.

TABLE 2. (continued).
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in the randomized clinical trial, and although SBP was still statisti-
cally significant, it is worth noting that our study population was less 
hypertensive.

Further real-world evidence is required to better understand the lon-
ger-term effectiveness of treatment with liraglutide 3.0 mg for weight 
management in a real-world setting. Future analysis is planned once 
sufficient follow-up data are available.

This real-world clinical effectiveness study used a longitudinal data-
base of deidentified EMR data, making it possible to analyze continued 
subject care. Data were of high quality and representative of the spe-
cific target population of this pharmacotherapeutic intervention. WMC 
is government funded and thus provides a reasonable weight-manage-
ment approach that is generalizable to the public. After applying the 
selection criteria, this real-world database produced a data set that was 
capable of powering the study, which is often a challenge in real-world 

TABLE 3 Unadjusted outcomes

Outcome (cohort) Cohort N N a n (%)
Baseline, 
mean (SD)

Follow-up, 
mean (SD)

Difference,  
mean (SD) P value

Weight at 6-months (≥ 6-month), kg 167 145 N/A 117.6 (31.0) 109.6 (31.0) −8.00 (6.12) <0.001
Weight at 6 months (All Subjects), kg 311 203 N/A 115.5 (28.4) 108.2 (28.2) −7.28 (6.20) <0.001
Weight at 4 months (≥ 4-month), kg 210 187 N/A 115.9 (28.8) 108.9 (28.5) −7.00 (4.53) <0.001
% Weight loss at 6 mo (≥ 6-month), % 167 145 N/A N/A N/A −7.1 (5.4) N/A
% Weight loss at 6 mo (All Subjects), % 311 203 N/A N/A N/A −6.5 (5.5) N/A
% Weight loss at 4 mo (≥ 4-month), % 210 187 N/A N/A N/A −6.3 (4.1) N/A
Loss of ≥ 5 % body weight at 6 mo (≥ 6-month) 167 145 93 (64.1) N/A N/A N/A N/A
Loss of ≥ 5 % body weight at 6 mo (All Subjects) 311 203 119 (58.6) N/A N/A N/A N/A
Loss of ≥ 5 % body weight at 4 mo (≥ 4-month) 210 187 118 (63.1) N/A N/A N/A N/A
Loss of > 10% body weight at 6 mo (≥ 6-month) 167 145 50 (34.5) N/A N/A N/A N/A
Loss of > 10% body weight at 6 mo (All Subjects) 311 203 60 (29.6) N/A N/A N/A N/A
Loss of > 10% body weight at 4 mo (≥ 4-month) 210 187 34 (18.2) N/A N/A N/A N/A
HbA1c at 6 mo (≥ 6-month), % 167 30 N/A 5.7 (0.5) 5.3 (0.4) −0.35 (0.28) <0.001
HbA1c at 6 mo (All Subjects), % 311 39 N/A 5.6 (0.5) 5.3 (0.4) −0.30 (0.31) <0.001
SBP at 6 mo (≥ 6-month), mmHg 167 136 N/A 127.8 (10.5) 124.8 (11.7) −2.98 (10.67) <0.01
SBP at 6 mo (All Subjects), mmHg 311 185 N/A 127.6 (10.6) 125.4 (12.2) −2.23 (11.20) <0.01
DBP at 6 mo (≥ 6-month), mmHg 167 136 N/A 77.5 (7.6) 77.5 (8.4) 0.10 (8.57) 0.897
DBP at 6 mo (All Subjects), mmHg 311 187 N/A 77.2 (7.7) 77.7 (8.5) 0.51 (8.91) 0.437

These are patients for whom baseline and postindex values were available, rendering them eligible for each measure.
aN values may differ from overall cohort numbers because of a difference in the number of participants with baseline and postindex values.
DBP, diastolic blood pressure; HbA1c, glycated hemoglobin A1c; N/A, not applicable; SBP, systolic blood pressure.

Figure 2 (A) Mean absolute weight loss, (B) mean percent weight loss, and (C) proportion achieving ≥ 5% or > 10% weight loss for ≥ 6-month (n = 145), All Subjects (n = 203), 
and ≥ 4-month (n = 187) persistence cohorts. Error bars represent ± SD. *Significant change in weight (P< 0.05).
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studies (28). Moreover, this collaboration permitted the validation of 
EMR data and the collection of free-text fields coded in the EMR with-
out breaching subject confidentiality.

Several important limitations need to be considered when evaluating 
the study findings. Given the observational pre-post nature of this study, 
it was not possible to compare subjects receiving liraglutide 3.0 mg 
with contemporary controls.

It is also important to note that WMC is a referral-based clinic; thus, 
study participants may represent a population more motivated to lose 
weight than the general eligible population. Moreover, this popula-
tion is representative of subjects who would choose to initiate phar-
maceuticals for weight management because subjects who refused 
treatment with liraglutide 3.0 mg, despite being prescribed it, were 
not included in the study. On a related note, patients did not always 
initiate liraglutide 3.0 mg when prescribed; thus, not all dates of lira-
glutide 3.0 mg initiation are exact. Estimates of the initiation date 
were made from assumptions based on back calculations using the 
dose reported at the appointment in which initiation was reported. 
Similarly, not all dates of liraglutide 3.0 mg discontinuation are exact 
because some participants may have stopped taking the medication 
and reported it to the physician at a later time or some subjects may 
have been lost to follow-up but continued to take the medication. 
Furthermore, some participants may have been lost to follow-up after 
treatment initiation, with no further information on their subsequent 
management and clinical outcomes.

Given the real-world nature of the data used in this study, participants 
who did not have a value recorded within 30 days of the specified time 
point, i.e., 4 months or 6 months, were not included in the analysis 
of that specific outcome. The All Subjects cohort included any sub-
ject with the required measurements to calculate the specified outcome,  
i.e., a baseline value, and a value ± 30 days within the time point being 
analyzed. As such, it is possible that a subject could be excluded from 
any 4-month analyses and included in subsequent 6-month analyses.

Finally, it is important to note that an EMR is not a perfect database. 
The impact of coding errors or missing information was mitigated 
during the data-cleaning phase of the study, with outliers and biologi-
cally unrealistic observations removed from the study. However, given 
the challenges of completing rapid and sufficiently powered drug-safety 
and drug-effectiveness studies, computerized databases such as EMR 
have become preferred and cost-effective data sources (28).

Conclusion
This study demonstrates the clinical effectiveness of liraglutide 3.0 
mg in a real-world setting 4 and 6 months post initiation. Treatment, 
combined with a reduced-calorie diet and increased physical activ-
ity, was associated with a clinically significant decrease in absolute 
and percent body weight and with improvement of cardiometabolic 
markers. O
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