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Abstract

Background & Aims: Randomized clinical trials have proven the efficacy and safety of Food
and Drug Administration (FDA) approved anti-obesity medications (AOMs) for long-term use. It
is unclear whether these outcomes can be replicated in real-world clinical practice where clinical
complexities arise. The aim of this study was to evaluate the effectiveness and side effects of these
medications in real-world multidisciplinary clinical practice settings.

Methods: We reviewed the electronic medical records (EMR) of patients with obesity who
were prescribed an FDA approved AOM for long-term use in academic and community multi-
disciplinary weight loss programs between January 2016 and January 2020.

Intervention: We assessed percentage total body weight loss (% TBWL), metabolic outcomes,
and side effect profile up to 24 months after AOM initiation.

Results: The full cohort consisted of 304 patients (76% women, 95.2% White, median age
of 50 years old [IQR, 39-58]). The median follow-up time was 9.1 months [IQR, 4.2-14.1]
with a median number of 3 visits [IQR, 2-4]. The most prescribed medication was phentermine/
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topiramate extended-release (ER) (51 %), followed by liraglutide (26.3 %), bupropion/naltrexone
sustained-release (SR) (16.5 %), and lorcaserin (6.2 %). % TBWL was 5.0%, 6.8%, 9.3%, 10.3%,
and 10.5% at 3, 6, 12, 18, and 24 months. 60.2% of the entire cohort achieved at least 5% TBWL.
Overall, phentermine/topiramate-ER had the most robust weight loss response during follow up,
with the highest % TBWL at 12 months of 12.0%. Adverse events were reported in 22.4% of
patients. Only 9% of patients discontinued the medication due to side effects.

Conclusions: AOMs resulted in significant long-term weight loss, that was comparable to
outcomes previously reported in clinical trials.

Keywords

Obesity; pharmacotherapy; phentermine-topiramate-ER; lorcaserin; liraglutide; naltrexone-
bupropion-SR

INTRODUCTION

Obesity has become a major public health problem. More than one-third of adults in the
U.S. meet criteria for obesity, defined as a body mass index (BMI) =30 kg/mZ2.(1, 2) Obesity
is a major risk factor for developing metabolic, mechanical, and mental health diseases, in
addition to a myriad of cancers. Furthermore, obesity represents a socio-economic burden
with an estimated annual medical cost of $480 billion.(2) A recent meta-analysis also
demonstrated that the annual medical cost for people with obesity was 42% or $3,429 higher
than the annual medical cost for people with a normal BMI.(3, 4)

While behavioral modification based on increased exercise and caloric restriction remains
the cornerstone of weight management, the success rates and long-term durability of this
intervention are inconsistent.(5, 6) Anti-obesity medications (AOMSs) can improve adherence
to a low-calorie diet by decreasing appetite, increasing satiation, enhancing satiety, and
modulating hedonic regulation of food intake. Several obesity management guidelines
recommend the use of AOMSs as an adjunct to behavior modification in patients with a

BMI =30 kg/m? and in those with a BMI =27 kg/m? with weight-related comorbidities.(6-8)

The Food and Drug Administration (FDA) has approved the following AOMs for long-
term use: phentermine/topiramate-ER, bupropion/naltrexone-SR, liraglutide, and orlistat.
Lorcaserin, a medication initially approved for long-term use, was withdrawn from the
market in 2020 after its use was associated with an increased cancer occurrence.(9)
Recently, the FDA approved the use of semaglutide for chronic weight management(10).
Phentermine and other noradrenergic sympathomimetic drugs have been approved for short-
term use only (<12 weeks). Among these, only phentermine has safety data, although
retrospective, supporting its use for longer than 12 weeks.(11)

Multiple clinical trials have shown that the use of AOMSs approved for long-term use leads
to greater total body weight loss (TBWL) in the short- and long-term when compared to
placebo, with TBWL ranging from 3.6 to 11%.(12-19) Furthermore, a systematic review
and network meta-analysis showed that the use of orlistat, lorcaserin, bupropion/naltrexone-
SR, phentermine/topiramate-ER, and liraglutide led to a greater proportion of patients
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achieving at least 5% and 10% TBWL compared with placebo.(20) The same study showed
that of all FDA-approved AOMs, phentermine/topiramate-ER had the highest odds ratio
(OR) of achieving clinically significant weight loss compared to placebo. As with most
medications, all AOMs have been associated with adverse events.(20)

To date, most of the information on the efficacy of AOMs derives from FDA-guided
randomized clinical trials (RCTs). Although, RCTs are considered the gold standard

for testing the efficacy and the safety of medical interventions, their outcomes are not
consistently replicated in the clinical practice as a result of their strict eligibility criteria,
specific study regulations and relatively short duration.(21) For instance, many clinical

trials exclude individuals with complex medical histories including psychiatric diseases,
conditions that are highly prevalent in patients with obesity.(22, 23) Furthermore, it is
challenging to replicate the interventions of RCTs in a pragmatic way, mostly because of the
costly resources that are usually involved.

Real-world data offers the opportunity to evaluate the efficacy of AOMs in the general
population. There have been a few studies to date reporting weight loss outcomes of AOMs
approved for long-term use in a real-world clinical setting, most reporting no more than
12-month weight loss outcomes, some focusing on medication adherence.(24-32) No study
to date has assessed the effect of all the currently AOMs approved for long-term use in a
less controlled clinical setting. Therefore, the aim of this study was to assess weight loss
outcomes and side effects in patients with obesity receiving any of the AOMs approved by
the FDA for long-term use, as an adjunct to lifestyle recommendations in a multidisciplinary
clinical practice setting.

METHODS
Design and Eligibility Criteria

This was a retrospective multi-site study. Three multidisciplinary weight management clinics
were included. The Institutional Review Board of each site approved the study and waived
the need for informed consent due to its minimal-risk nature. We included patients evaluated
between January 1, 2016, and January 31, 2020. Patients were selected through integrated
medical record query tools (ACE-Advanced Cohort Explorer- and i2b2-Informatics for
Integrating Biology and the Bedside) based on the following inclusion criteria: 1) patients
with a BMI =27 kg/m? with weight-related comorbidities or patients with BMI =30 kg/m?
with or without weight-related comorbidities; 2) patients prescribed AOMs approved for
long-term use by the FDA,; 3) follow-up of at least 3 months; and, 4) two or more face-to-
face visits with a weight management provider. We excluded all patients who: 1) had prior
major gastrointestinal surgery; 2) had prior endoscopic weight loss intervention; 3) did not
fill the medication prescription due to health insurance coverage denial and/or high drug cost
that could not be afforded out-of-pocket, and 4) were taking FDA-approved AOMSs prior

to their first visit to the weight management program. All the information was collected
from providers’ medical documentation and vital signs collected during their in-person
clinic visits. All this information is part of the patients’ electronic medical records (EMR).
Further information on the systematic approach to the EMR review process is provided in
the supplementary document.
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Weight Management Programs

The weight management programs of each institution practice obesity management based
on the principles outlined in the multi-societal, multi-disciplinary Practice Guide on Obesity
and Weight Management, Education, and Resources (POWER) program(6). The POWER
program provides physicians with a comprehensive, multidisciplinary process to guide and
personalize innovative obesity care for safe and effective weight management. This program
incorporated previously published societies-approved guidelines for best care of patients
with obesity.

Mayo Clinic Rochester and La Crosse Weight Management Programs

The Mayo Clinic Weight Management programs in Rochester and La Crosse
involve a multi-disciplinary team that includes obesity medicine physicians,
registered dietitians, advanced practice providers (Physician Assistants and
Nurse Practitioners), and behavioral psychologists. Upon initial evaluation,
patients are encouraged but not obligated to meet with a dietitian and the
behavioral psychology team. All patients are encouraged but not obligated to
participate in a standardized behavioral program. The general recommendations
are to: 1) reduce dietary intake to 1200-1500 calories per day for women and
1500-1800 calories per day for men, 2) achieve a goal of 10,000 steps or more
per day and 150 minutes or more of moderate intensity activity per week, and

3) limit the consumption of liquid calories (e.g., sodas, juices, alcohol). Calorie
restriction and counseling on activity might vary widely based on weight-related
comorbidities and functional capacity. Some patients are prescribed AOMs. All
AOMs were included in the analysis if they were prescribed for weight loss,
regardless of the dose achieved. Patients were encouraged to return for follow-up
visits 4-6 weeks after starting the medication and every 3 months thereafter.
During each visit, providers recorded information on body weight and weight-
related comorbidities, gathered information on medication adherence based on
patients’ report and pharmacy data on prescriptions filled, and side effects.

University of lowa Hospitals and Clinics Weight Management Program

The University of lowa weight management program consists of a multi-
disciplinary team that assesses patients on a screening visit to ensure they are
proper candidates for this kind of intervention. Patients are encouraged to meet
with the dietitian team and are screened and referred to psychology/psychiatry
services if they have a history suggestive of eating disorders or other warranted
indications. The general recommendations are to: 1) reduce dietary caloric intake
to 500 kcal less than their basal metabolic rate as measured by the Mifflin St.
Jeor equation or indirect calorimetry, 2) achieve a physical activity goal of at
least 150 minutes per week of moderate to high intensity exercise, and 3) limit
the consumption of high calorie liquids. After patients are prescribed AOMs, at
each follow-up visit, information on body weight, adherence to medications and
recommendations, and side effects was collected.
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Study Endpoints

The primary endpoint was the percentage total body weight loss %TBWL during the first

2 years of follow-up for patients prescribed AOMs approved for long-term use. Secondary
endpoints included: 1) the proportion of patients who had a reduction from the baseline
body weight of 25%, =10%, =15%, and =20%; 2) health status changes from baseline
including: lipids [total cholesterol, low density lipoprotein (LDL) cholesterol, high- density
lipoprotein (HDL) cholesterol and triglycerides], glycemic variables [fasting glucose and
glycated hemoglobin (HbA1c)], and blood pressure (systolic and diastolic blood pressures);
3) weight regain after medication discontinuation at 3, 6 and 12 months from stop date.

Statistical analysis

All continuous data are summarized as medians and interquartile ranges (IQR). Categorical
data are presented as frequencies and percentages. We used Pearson x 2 and Wilcoxon

test for between-group comparisons for baseline categorical and continuous variables,
respectively. We used paired t-test to compare %TBWL and all secondary endpoints at
follow-up with their respective baseline values. Wilcoxon test was used to compare %TBWL
between medications at each time-point. To estimate the contribution of biological and
clinical variables on the %TBW.L at each time point, we conducted a multiple regression
analysis and summarized the results based on parameter estimates (PE) with 95% confidence
intervals (95% CI) and significance values. We used logistic regression and summarized the
results as OR and 95% CI to assess the impact of the same variables on >5%, >10%, >15%,
and >20% TBWL. All P-values <0.05 were considered statistically significant.

RESULTS

Baseline Characteristics and Study Disposition

Between January 1, 2016, and January 31, 2020, a total of 433 patients were prescribed
long-term FDA-approved AOMs. One-hundred and twenty-nine patients were excluded
because they did not meet the inclusion criteria (prescription not filled by the patient,
prescription coverage denied and patients were not able to afford the cost of the medication
[n=107], and previous or concomitant endoscopic/surgical bariatric procedure [n=22]).

The evaluated study cohort consisted of 304 patients: 76% women, 99% White, median

age 50 years [IQR, 39-58], median BMI 41.5 kg/m? [IQR, 36.5-47.7]) (Table 1A). Most
patients had obesity class 111 (61.2%). During the first 12 months, 99% of patients had at
least 1 follow-up visit, and between months 13 and 24, 45.4% of patients had at least

1 follow-up visit with an obesity medicine provider after the initial evaluation. The median
time of follow-up for the entire cohort was 9.1 months (IQR, 4.2-14.1), with a median
number of visits of 3 (IQR, 2-4). Fifty four percent of patients had at least one dietitian
visit and 33.5% had at least one psychology visit. There was no significant difference in the
length of follow-up, number of provider visits, and percentage of patients having at least one
visit with a dietitian among the different medications. Patients taking naltrexone/bupropion
combination were more likely to have a psychology visit compared to the rest of the cohort
(Table 1C).
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Figure 1 summarizes the cohort’s follow-up. From our 304 patients included, 194 patients
had medical information relevant to this study in their EMR for at least 24 months after
AOMs were prescribed. From those, only 52, were on AOMs for the duration of the 24
months. The remaining were lost to follow-up (n= 76),discontinued the medication due to
switching to another AOMs (n=15), side effects (n=26), achieving the desired weight loss
(n=3), insurance renewal denial (n=12), having a bariatric endoscopic procedure (n=2), and
having bariatric surgery (n=8).

Weight-related Comorbidities

The most common diagnosed weight-related comorbidities present at the initiation of
pharmacotherapy were dyslipidemia (53.0%) and hypertension (50.3%), followed by
obstructive sleep apnea (35.5%), type 2 diabetes mellitus (32.9%), degenerative joint disease
(29.9%), gastroesophageal reflux disease (25.0%) and nonalcoholic fatty liver (12.8%). The
median number of medications per patient for diabetes, hypertension, and dyslipidemia were
1 (IQR, 0-2), 1 (IQR, 0-1), and 0 (IQR, 0-1), respectively (Table 1B). Mean values of
glucose, HbAlc, LDL, HDL, total cholesterol, and triglycerides at baseline are presented

in Table 1B. Among the treatment groups, there was a significant difference in age, sex,

and prevalence of hypertension, dyslipidemia, and diabetes. The prevalence of diabetes,
dyslipidemia, and hypertension were higher in the liraglutide group compared to the other
medication groups; diabetes: 77.5% vs. 15.5% (p<0.0001); dyslipidemia 71.3% vs 43.7%
(p=0.003); hypertension 68.7% vs 42.8% (p=0.0002).

Prescribed Medications

Phentermine/topiramate-ER was the most prescribed AOM (51%), followed by liraglutide
(26.3%), bupropion/naltrexone-SR (16.5%), and lorcaserin (6.2%). Phentermine/topiramate-
ER was prescribed at 7.5-46 mg daily in 54% of patients, while 43% received 15-92 mg

and 3% received 3.75-23 mg. A total of 80 patients were prescribed and approved liraglutide
as a weight loss therapy. Full 3 mg daily dose, weight loss dose of liraglutide, was only
achieved in 15% of patients with liraglutide. Lorcaserin was prescribed at 10 mg twice daily
in 63.2% of patients. All patients taking bupropion/naltrexone received 16-180 mg twice
daily.

Post-treatment Total Body Weight Loss

Among those who participated in follow-up visits at 3, 6, 12, 18, and 24 months, percentage
total body weight losses were 5.0%, (95% CI [-4.2 to —5.7], n=138), 6.8% (95% CI [-6.1
to —7.5], n=213), 9.3% (95% CI [-8.2 to —10.5], n=146), 10.3% (95% CI [-8.8 to —11.7],
n=121), and 10.5% (95% CI [-8.2 to —12.8], n=52), respectively (Figure 2A). Figure 2B-E
shows % TBWL of each medication individually at 3, 6, 12, 18, and 24 months. Overall,
phentermine/topiramate-ER had the most robust weight loss response during follow up,
with the highest % TBWL at 12 months of 12.0% (Figure 2C). At 24 months, the highest
%TBWL was achieved with naltrexone/bupropion-SW, with 12% TBWL (Figure 2D).

The percentage of participants who at the last clinic visit had a TBWL of at least 5%, 10%,
15%, and 20% was 60.2% (n=183/304), 31.6% (n=96/304), 15.1% (n=46/304) and 8.2%
(n=25/304), respectively. The percentages of these responses for each drug are shown in
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Figure 2F. Patients on phentermine/topiramate-ER had higher rates of TBWL of at least 5%,
10%, 15%, and 20% compared to other medications.

Since most patients taking liraglutide received 1.8 mg daily, we performed a secondary
analysis to compare 1.8 mg vs. 3 mg daily doses in the patients receiving this medication
(n=80). The median time of follow-up was not different among both groups (10.5 vs. 11
months, p =0.1). There was no significant difference in weight loss with the 3 mg compared
with the 1.8 mg dose at 3, 6, 12, or 18 months.

Percentage of Weight Regain after medication discontinuation

One-hundred and forty patients of our cohort had EMR weight information after
discontinuing the AOM. The %TBW.L in these patients was 4.6% [IQR (-9.8; —0.3)] at
the time of medication discontinuation. The weight regain % from TBWL at 3, 6, and 12
months were 95.8% [IQR (91.7 — 100.5), n=83]; 97.2% [IQR (90.5 — 101.3), n=72]; and
96.3% [IQR (92.4 — 103.5), n=82]; respectively.

Multiple Regression and Logistic Regression Analyses

We used the following variables to perform multiple regression and logistic regression
analyses: age, sex, BMI at baseline, and visits with a dietitian and a behavioral psychologist
during follow-up. Multiple regression analysis showed that for % TBWL at 3 months, having
at least one visit with a dietitian was the only variable associated with greater weight loss
(PE [95% CIJ: 1.6 [0.06-3.2], p=0.04). For %TBWL at 12 months, older age was the only
variable associated with greater weight loss (PE [95% Cl]: 0.18 [0.06-0.31]; p=0.001).

Logistic regression analysis showed that age was the only statistically significant predictor
of attaining >15% and >20% TBW.L at the last follow up (OR [95% CI]: 1.03 [1.01-1.06],
p=0.02 and OR 1.04 [1.01-1.09], p=0.01). None of the variables studied was associated with
attaining >5% or >10% TBWL at the last follow-up.

Secondary Endpoints

The results of secondary endpoints are summarized in Table 2. To study secondary
endpoints, we used a paired t-test, as only a minority of patients had blood work at

baseline and again while on treatment. Patients treated with AOMs approved for long-term
use showed significant improvement in HbAlc compared to baseline (change HbA1C
-1.1%, p=0.0003). This effect was mainly driven by patients with diabetes and treated

with liraglutide (HbA1C decline from 7.2 to 6.3, p=0.004). There were clinically significant
improvements in glucose, LDL, and total cholesterol, however, none of these observations
were statistically significant.

Adverse Events

Bupropion/naltrexone-SR was the medication with the highest number of documented
adverse events (30.0%), followed closely by liraglutide (23.7%) and phentermine/topiramate
ER (20.6%). Adverse events in all groups were most frequently gastrointestinal symptoms,
with nausea being the most common. Treatment was suspended in 26 patients in the cohort
(8.6%), at a median time of 2.6 months (IQR 1.9-3.5) after starting the medication, with
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the highest proportion coming from bupropion/naltrexone-SR users (9/50 or 18%). All
documented adverse events are reported in Table 3.

DISCUSSION

In this study, we showed that the use of AOMSs approved for long-term use in a real-world
multidisciplinary weight management practice promotes significant weight loss at 3, 6,

12, 18, and 24 months, with a maximum %TBWL of —10.5% at 24 months. When the
medication was discontinued, we observe a weight regain of 96% of TBWL after 12 months.
Phentermine/topiramate-ER was the most used medication and was associated with the
highest % TBWL at 3, 6, 12, and 18 months (6%, 8%, 11%, and 12%, respectively).

There is a highly variable response to treatment: 60.2% of patients lost at least 5% of

their total body weight, 31.6% lost at least 10%, 15.1% lost at least 15%, and 8.2% lost

at least 20% at their last follow-up. Older age and visiting a dietitian were associated

with greater weight loss and greater chances of achieving a higher % TBWL. However,

the clinical significance of these findings requires further studies. No other demographic

or clinical variables predicted weight loss outcomes. Adverse events were common with

all medications, particularly with bupropion/naltrexone-SR. Lorcaserin had the lowest
incidence of side effects. The rate of drug discontinuation due to adverse events was low,

at 9%. About half of our patients had obesity with weight-related comorbidities, including
type 2 diabetes, dyslipidemia, hypertension, and/or obstructive sleep apnea. We observed

a significant improvement in diabetes and hypertension. Importantly, the rate of loss to
follow-up is 25% in our cohort. Based on available information, the reasons for this high rate
are unknown but some of the factors that may contribute include the elevated cost of AOMs
and the lack of insurance coverage.

Weight loss outcomes in this study are comparable to those seen in large RCTs. The greatest
weight loss with AOMs compared with placebo has been observed with once-weekly
subcutaneous semaglutide 2.4mg where patients achieved 14.9% TBWL.(33) For other
AOMs, TBWL varied from 6.5-8.1% with lorcaserin versus 9.5% in our study(13, 34);
6.7-9.2% with liraglutide versus 5.6% in our study(15, 16), 6.7-14.4% with phentermine/
topiramate-ER versus 11% in our study(12, 19), and 6.7-11.5% with bupropion/naltrexone-
SR versus 7.6% in our study(14, 35, 36). Real-world studies to date have assessed weight
loss outcomes of liraglutide 3 mg daily and orlistat.(25-28) Compared to these studies,
%TBWL and the percentage of patients achieving >5%, >10%, and >15% TBWL with
liraglutide in our cohort were slightly lower. Although we included patients prescribed
liraglutide for weight loss, not all these patients were able to get up to 3.0mg daily due to the
lack of insurance coverage or development of side effects. This may explain the difference in
weight loss outcome compared to these other studies. Our study did not include patients on
Orlistat; however, it is the first study to compare weight loss outcomes among several weight
loss medications approved for long-term use in a real-world setting multidisciplinary clinical
practice. Similar to weight loss, the improvement in metabolic outcomes paralleled what

has been reported in large RCTs and other real-world studies.(13-15, 19, 25-28, 34-37)

It is important to note that our weight management programs follow standard dietetic and
behavioral therapies recommended by current obesity management guidelines.(6, 7) In our
practices, we aim to incorporate a multi-disciplinary team approach by integrating clinical
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dietetics and bariatric psychology to mimic what is done in RCTs. Although patients are
encouraged to meet with these teams, only 50% of patients met with a dietitian and only

a third had a psychologic evaluation. This suggests that AOMs can be effective in less
structured weight loss programs as long as obesity medicine healthcare providers spend
adequate time counseling patients about dietary and behavioral changes before prescribing
these drugs.

Another important contribution of this study is that it assesses the incidence of side

effects of the approved AOMs in clinical practice. We found that these drugs had a higher
frequency of side effects compared to clinical trials. The most common adverse events were
gastrointestinal. Phentermine/topiramate-ER use was the most likely to achieve >5% TBWL
(76.3%) but also carried a high probability of adverse events (20.6%). Conversely, lorcaserin
was associated with a lower rate of side effects but was the least effective for weight loss,
with only 36.8% achieving =5% TBWL. These findings are comparable to the network
meta-analysis by Khera et al.(20) where the combination of phentermine/topiramate-ER was
the most effective for weight loss but was the third most likely to be associated with side
effects (after liraglutide and bupropion/naltrexone-SR) and where lorcaserin had the least
documented adverse events.

Finally, we found that 12 months after discontinuing the medication, patients had regained
up to 95% of the TBWL. This emphasizes the need for longer-term treatment, which is
often limited by changes in drug availability (e.g., lorcaserin no longer available), insurance
coverage, and long-term safety data. Long-term safety has been evaluated in clinical

trials for liraglutide, phentermine/topiramate, and naltrexone/bupropion, and in real-world
observational studies for phentermine and phentermine/topiramate.(38, 39)

This study has several limitations. First, by definition, this study included only patients
who were prescribed AOMs for at least 3 months. In the United States, the cost of weight
loss medications is high, and if not covered by insurance companies, their cost can be
prohibitive. In our practices, 24% of the prescriptions written for AOMs approved for long-
term use were denied by insurance companies and not filled by patients. Furthermore, most
insurance companies require that these prescriptions go through a preauthorization process,
an additional bureaucratic barrier that leads to reluctance among physicians to prescribe
these medications. For this reason, providers often opt to prescribe off-label AOMs such

as metformin, topiramate or bupropion either alone or in combination with phentermine,
currently approved for short-term use only. As a result, although we demonstrate that
AOMs approved by the FDA for long-term use are effective and overall safe in clinical
practice, access to these pharmacologic interventions may negatively impact the role of
pharmacologic weight management interventions in the real-world setting.

Second, this was a retrospective study with no control group as in RCTs. However, our
results mirror what has been reported in other studies around the world, suggesting that
AOMs do indeed lead to clinically relevant weight loss in clinical practice. Importantly,
obesity-directed pharmacotherapy should be evaluated in a prospective pragmatic controlled
trial where control patients are exposed to the same overall management minus AOMs.
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Larger sample sizes with longer term follow-up are also needed to better understand the
outcomes of AOMs in clinical practice.

Third, AOMs were prescribed based on the prescriber’s perception that a specific drug may
prove more beneficial than others for each patient. In other words, the selection of a specific
AOM was not random. This is demonstrated by the fact that patients with hyperglycemia or
established diabetes were predominantly prescribed liraglutide. Therefore, the results do not
represent an unbiased sample, but they presumably reflect the prescriber’s perception of the
best suited medication for a specific patient.

Fourth, given the nature of the study, results are dependent on EMR documentation. Because
EMR documentation is imperfect and varies from provider to provider, there is a risk of
misreporting, particularly relevant when it comes to side effects.

Fifth, eating behaviors were not assessed. It is unknown if loss of control over eating, or
binge eating episodes had an impact on outcomes.

Lastly, it is conceivable that the non-pharmacological components of our multidisciplinary
weight loss programs (i.e. dietetic and behavioral modification counseling) could have
impacted the results. However, as demonstrated in univariate analyses, these two factors in
our study did not affect weight loss outcomes. This is particularly important as visits with a
dietitian and behavioral psychologist are encouraged but not mandatory.

CONCLUSION

Our findings demonstrate that AOM approved by the FDA for long-term treatment of
obesity can result in significant long-term weight loss over the course of two years in the
clinical practice. These outcomes are comparable to the ones reported in randomized clinical
trials. Providers prescribing AOMs should monitor for side effects carefully, given their high
incidence. In the future, focused research efforts should be made to enhance efficacy and,
possibly, tolerance of AOMs.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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—>

Less than 24 months since AOM initiation
(n=110)

v

(n=194)

24-months since AOM initiation

Medication discontinuation

- Lost to follow-up (n=76)

- Goals achieved, AOM discontinued (n=3)
- Switch to another AOM (n=15)

- Side effects (n=26)

- Insurance renewal denied (n=12)

- Bariatric Endoscopy (n=2)

- Bariatric Surgery (n=8)

v

Completing 24-months (n=52)

Figure 1.
Follow-up flowchart.
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Table 3.

Naltrexone-SR

Incidence (n=304 Treatment
per year) Suspended Adverse Events
Treatment was suspended in 9% of the subjects due to side effects.
Total 68 (22.4%0) 26 (8.6%) None were severe enough to prompt hospitalization.
Phentermine/ Insomnia (4.3%), paresthesia (3.6%6).
Topiramate-ER 32/155 (20.6%) 10 (6.4%) Dry mouth (2.9%), constipation (1.4%), Nausea (2.2%), Restlessness
p (1.4%), Anxiety (2.9), Others (3.6%)
Nausea (14.3%), Diarrhea (7.1%)
Liraglutide 19/80 (23.7%) 4 (5.0%) Vomiting (4.3%), dyspepsia (2.9%) Constipation (1.4%), mood
change (1.4%), others (7.1%)
Lorcaserin 2/19 (10.5%) 2 (10.5%) Dizziness (10.5%)
BuDropion/ Nausea (18.8%)
prop 15/50 (30.0%) 9 (18.0%) Mood changes (6.3%), Vomiting (2%), Constipation (4.1%). Other

(10.4%)
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Weight Loss Outcomes by Anti-obesity Medication in the Current Study at 1 year Compared to RCTs

Table 4.

Outcomes
Anti-obesity Medication Total Body Weight Loss Reference
All Drugs 9.3% Current study
9.5% Current study
Lorcaserin 6.5-7.9% Fidler et al.18
8.1% Smith et al.1
11% Current study
Phentermine/Topiramate-ER 6.7-14.4% Allison et al.1®
9.6-12.4% Gadde et al.10
5.6% Current study
Liraglutide 6.7% Wadden et al.2
9.2% Pi-Sunyer et al.13
7.6% Current study
6.7-8.1% Greenway et al .12
Bupropion/Naltrexone-SR
11.5% Wadden et al.20
8.2% Apovian et al 2
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