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Abstract

Phentermine is the most widely prescribed obesity medication in adults, yet studies of its use in
the pediatric population are limited. We conducted a retrospective chart review of adolescents with
obesity treated in a pediatric weight management clinic to examine the weight loss effectiveness of
phentermine added to standard of care lifestyle modification therapy (SOC) versus SOC alone. All
patients receiving phentermine plus SOC (n=25) were matched with a comparison group receiving
only SOC (n=274). Differences at 1, 3, and 6 months were evaluated using generalized estimated
equations adjusting for age, sex, and baseline body mass index (BMI) and robust variance standard
error estimates for confidence intervals and P-values. Phentermine use was associated with a
greater percent change in BMI at 1 month (-1.6% [95% CI (-2.6%, —0.6%); p=0.001), 3 months
(-2.9% [95% CI (-4.5%, —1.4%); p<0.001]) and 6 months (—4.1% [95% CI (=7.1%, —1.0%);
p=0.009]) compared to SOC alone, with no differences in systolic or diastolic blood pressure
between groups. Heart rate was higher at all time-points in the phentermine plus SOC compared to
SOC only group. These data suggest that short-term use of phentermine added to SOC may
enhance weight loss in adolescents with obesity in the clinical setting.

Introduction

Pharmacotherapy as an adjunct to lifestyle modification therapy is indicated for youth with
obesity complicated by co-morbid conditions or severe obesity (body mass index (BMI)
>120% of the 95™ percentile or =35 kg/m?).1: 2 However, the pharmacologic options for the
treatment of pediatric obesity are limited.: 3

Phentermine, a norepinephrine reuptake inhibitor, was originally approved in 1959 by the
United States Food and Drug Administration as an appetite-suppressing drug for the
treatment of obesity in adults. Since that time, it has seen widespread use and is currently the
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most commonly prescribed medication for the treatment of obesity in adults* ® Given
phentermine’s long track record without major safety concerns and its similarity to other
stimulants which are widely prescribed for attention-deficit/hyperactivity disorder in
children, phentermine may prove to be a viable pharmacological treatment option for
pediatric obesity.

To date, the only studies examining phentermine for obesity in the pediatric population are
from the 1960°s.% 7 These studies, which were small in sample size (7= 24 - 30) and had no
control or comparison groups, offer little in terms of clinical relevance for today’s youth
with obesity. As such, data on the clinical effectiveness of phentermine would provide
valuable information guiding decision-making about the need for subsequent clinical trials
evaluating this agent, especially because phentermine is sometimes prescribed “off-label”
for the treatment of adolescent obesity. Therefore, we conducted a retrospective chart
review of pediatric weight management clinic patients who were treated with phentermine in
addition to standard of care (SOC) lifestyle modification therapy versus those receiving SOC
only. We further examined changes in heart rate and blood pressure that occurred over time.

This was a retrospective chart review of patients treated at the University of Minnesota
Masonic Children’s Hospital Pediatric Weight Management Clinic between July 3, 2011 and
May 28, 2016. All patients were treated with SOC lifestyle modification therapy which
included nutrition and exercise counseling supported by behavioral modification strategies.
The SOC was delivered by a multidisciplinary team including a registered dietician, physical
therapist, pediatric psychologist, and pediatrician who specializes in childhood obesity.
Patients were seen approximately every four weeks, though some more frequently and some
less frequently, depending on their need. Patients in the phentermine plus SOC group were
included if they were additionally prescribed phentermine at a dose of 15 mg/day for weight
loss and had at least one follow-up visit. Patients were excluded if they were taking any
other medication with weight altering properties (either gain or loss) and those who
underwent bariatric surgery. Patients were not excluded from either group based upon
comorbidities. Weight, height, heart rate, and blood pressure data were abstracted from the
medical records. This study was approved by the University of Minnesota Institutional
Review Board.

We a priori defined the following time-points: baseline was the initial visit at which
phentermine was first prescribed (or SOC was initiated for controls), 1-month time-point
was any visit occurring between 24-days — 5 weeks, 3-month time-point was any visit
occurring between 11-15 weeks, and 6-month time-point was any visit occurring between
23-26 weeks. The SOC only group was selected using an identical range of baseline age
(11.9 — 17.7 years) and BMI (31-58 kg/m?) to that of the phentermine plus SOC group in an
effort to establish a well-matched comparison group. Patients were allowed to contribute
data to both groups if they first started on SOC and then later additionally initiated
phentermine treatment while still receiving SOC. Differences between phentermine plus
SOC and SOC only groups were evaluated using generalized estimating equations adjusting
for age, sex, and baseline BMI with robust variance estimation for confidence intervals and
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P-values and to account for the correlated nature of some patients included in both groups.
For missing values within date ranges due to inconsistent follow-up visits, imputed values
were used from interpolating the most recent measurement prior and the closest
measurement after a designated time point range. All analyses were conducted in R v3.2.3.8

We identified 25 patients (mean age 16.1+1.3 years; mean BMI 41.2+6.9 kg/m2) who were
prescribed phentermine plus SOC and a comparison group of 274 patients (mean age
14.9+1.6 years; mean BMI 38.1+5.5 kg/m?) receiving only SOC (Table 1). Figure 1 displays
change in percent BMI over time. At 1-month we observed a significant reduction in weight
(-1.4kg [95% CI (-2.5kg, —0.4kg); p=0.008]), absolute BMI (-0.6kg/m? [95% CI
(-1.0kg/m?2, —0.2kg/m?); p=0.002]), and percent change in BMI (-1.6% [95% CI (-2.6%,
-0.6%); p=0.001]) in the phentermine plus SOC group compared to the SOC group. At 3-
months we observed significant reduction in weight (-=2.6kg [95% CI (—4.4kg, —0.7kQ);
p=0.006]), absolute BMI (-1.1kg/m? [95% CI (-1.8kg/m?, —0.5kg/m?); p<0.001]), and
percent change in BMI (-2.9% [95% CI (-4.5%, —1.4%); p<0.001]) in phentermine plus
SOC compared to SOC. At 6-months we observed significant reduction in weight (-3.2kg
[95% CI (-6.0kg, —0.5kg); p=0.020]), absolute BMI (-1.6kg/m?2 [95% CI (-2.8kg/m?,
-0.4kg/m?2); p=0.011]), and percent change in BMI (=4.1% [95% CI (-7.1%, —1.0%):
p=0.009]) in phentermine plus SOC compared to SOC. At 3-months, 40% (8 out of 20) of
the phentermine plus SOC group achieved = 5% BMI reduction compared to 8.8% (15 out
of 171) in the SOC group; at 6-months, these proportions increase to 63.6% (7 out of 11) of
the phentermine plus SOC group compared to 20.8% (20 out of 96) in the SOC group. No
statistically significant differences between groups were observed for systolic or diastolic
blood pressure. At 3-months a statistically significant elevation in heart rate was observed in
the phentermine plus SOC group compared to the SOC group. This effect on heart rate was
not statistically significant at 1-month or 6-months.

Conclusion

To our knowledge this is the first study to evaluate the weight loss effectiveness of
phentermine as an adjunctive treatment to SOC lifestyle modification therapy among
adolescents with obesity in the setting of a pediatric weight management clinic. Compared
to SOC alone, phentermine added to SOC resulted in statistically significant weight loss at
1-month, 3-months, and 6-months among adolescents with obesity. At 3- and 6-months, a
higher proportion of patients on phentermine achieved a clinically meaningful weight loss of
> 5% BMI reduction. Furthermore, no statistically significant or clinically meaningful
differences between groups were observed in blood pressure, although heart rate was higher
in the phentermine plus SOC group at all time-points.

Our observation of weight loss in adolescents who were prescribed phentermine is consistent
with the limited data available in adults with obesity.® 10 However, it is important to note
that the degree of weight loss observed in our study was less than that reported in adults in
terms of both mean weight loss and proportion of those achieving 5% and 10% weight loss
goals. This may be due to a number of factors including dosing differences (15 mg/d versus

Int J Obes (Lond). Author manuscript; available in PMC 2018 April 09.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ryder et al.

Page 4

30 mg/d) and the higher baseline BMIs observed in our population. The mean percent BMI
reduction observed at 3-months (-2.90%) and 6-months (—4.10%) is similar to what has
been observed in adolescents with severe obesity in randomized controlled trials of other
pharmacological agents such as exenatide (glucagon-like peptide-1 receptor agonist)11: 12
and greater than that observed with either metformin or orlistat.13: 1415 However, it is
important to note that the present study is observational in nature and may be biased, either
positively or negatively, when compared to the results of randomized controlled trials.

Our findings of no adverse changes in either systolic or diastolic blood pressure are in
agreement with studies of adults.® 10 Hendricks and colleagues, in 269 adults with obesity
taking phentermine (15 — 37.5 mg/d) in addition to lifestyle modification therapy, observed
significant decreases in systolic and diastolic blood pressure at 26 and 52 weeks along with
significant weight loss. Interestingly, heart rate was not appreciably different across time
points which is in contrast to our data showing an elevation at all time-points, although only
statistically significant at 3 months. This may be due to a number of factors including
differences in sample size, cardiac cycle difference in youth versus adults,® and our
utilization of a pediatric population with a higher relative body mass for age. Nevertheless,
the potential risk of elevated heart rate should be monitored closely by clinicians and
followed in any future clinical trials and may have potential implications if phentermine is
used for long-term treatment. Other safety considerations when using phentermine, a class
of amphetamines, include addiction potential and withdrawal after long-term use. However,
limited data in adults suggests that phentermine is non-addictive and produces no
withdrawal-like symptoms.1” Due to the retrospective nature of the study we were unable to
account for changes that may have occurred in diet, appetite, eating behaviors, physical
activity, or medication adherence. Additionally, the small proportion of males included in
this study and potential variability of data collection should be noted as limitations.

In conclusion, results from this retrospective chart review suggests that phentermine, when
added to SOC lifestyle modification therapy, produces significantly greater weight loss at 1-
month, 3-months, and 6-months compared to SOC alone in adolescents with obesity. These
data support the further investigation of phentermine as a monotherapy or in combination
with other medications as a treatment option for pediatric obesity. Future clinical trials
should include additional endpoints such as changes in cardiometabolic risk factors, quality
of life, and non-invasive vascular measurements, as well as investigate potential mechanisms
of action and predictors of response.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figurel.
BMI percent change from baseline for phentermine plus standard of care (SOC; Blue) versus

SOC (Red). Individual data for the phentermine plus SOC are also shown (Black). Mean
data are unadjusted means and standard deviations at 1 month, 3 months, and 6 months.
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