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Abstract

Study Objective—To examine national trends in prescription antiobesity drug use in the United
States.

Design—Data analysis.

Data Source—The IMS Health Vector One National and Total Patient Tracker and Encuity
Research Treatment Answers databases, the Source Healthcare Analytics Source Lx database, and
IMS Life-Link database.

Measurements and Main Results—National drug use estimates from 1991-2011 were
extracted from the IMS Health Vector One National database, and patient characteristics from
2008-2011 were extracted from the Vector One Total Patient Tracker and Encuity Research
Treatment Answers databases. The Source Healthcare Analytics Source Lx database was used to
examine duration of antiobesity drug use from 2002-2011, with a sensitivity analysis performed
using the IMS LifeLink database. In 2011, approximately 2.74 million patients used antiobesity
drugs, predominantly phentermine (2.43 million patients). The use of prescription orlistat and
sibutramine was relatively uncommon. Eighty-five percent of antiobesity drug users were female,
62% were aged 17—44 years, and 4.5% had a body mass index of < 24.9 kg/m?2. Duration of use
was generally short and most patients only had one episode of antiobesity drug use during the
observation period. The longest episode of use was 30 days or less in 47-58% of patients.
Approximately one quarter of the patients used antiobesity drugs for longer than 90 days,
including phentermine and other amphetamine congeners whose labels recommend short-term use,
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not exceeding “a few weeks.” Only 1.3-4.2% of antiobesity drug users used them for longer than
1 year. Concomitant use of two or more prescription weight-loss drugs was generally uncommon,
although phentermine was dispensed during 13-16% of benzphetamine, diethylpropion, or
phendimetrazine episodes of use.

Conclusion—Phentermine dominated the prescription weight-loss market. Despite the
indication of short-term use for amphetamine congeners, duration of use was similar to other
antiobesity drugs. Nevertheless, the reasons for and implications of the limited duration of use
observed with all prescription antiobesity drugs deserve further investigation.

Keywords
antiobesity drugs; utilization; duration; phentermine; orlistat; sibutramine

Approximately 33% of the adult population in the United States is overweight, and another
36% is obese.1 By 2030, the prevalence of obesity is projected to reach 42%.2 Patients with
excess body fat are at increased risk of death, cardiovascular disease, type 2 diabetes
mellitus, hypertension, dyslipidemia, certain types of cancer, osteoarthritis, depression, and
reduced quality of life.3 Studies have estimated annual medical costs associated with obesity
in the United States to be $147-190 billion.* °

Besides lifestyle interventions and surgery, pharmacologic treatment options are available to
combat obesity for patients with a body mass index (BMI) of 30 kg/m?2 or more, or in some
instances for patients with a BMI of 27 kg/m? or more along with additional weight-related
risk factors (Table S1). After more than a decade since the last market introduction of a
prescription weight-loss drug in the United States (orlistat, 1999), the United States Food
and Drug Administration (FDA) has approved two new products: lorcaserin in June 2012
and a phentermine-topiramate combination product in July 2012.% Other weight-loss options
include the amphetamine congeners benzphetamine, desoxyephedrine (methamphetamine),
diethylpropion, phendimetrazine, and phentermine, which were approved more than 50
years ago.’ Few patients were exposed to these drugs for more than 12 weeks in subsequent
efficacy assessments, and concerns existed about the potential for abuse and addiction.
Consequently, the indication for weight loss was limited to short-term use only, specified in
the labels as “a few weeks,” which is often interpreted as up to 12 weeks. The labels of
orlistat and sibutramine, which was withdrawn from the U.S. market in 2010, contain no
such limitation on duration of use. It is unknown if the recommendations for short-term use
of amphetamine congeners are reflected in actual duration of use patterns.

The objective of this study was to provide data on drug use patterns, including duration of
use, for the prescription antiobesity drugs benzphetamine, diethylpropion, phendimetrazine,
phentermine, orlistat, and sibutramine. We did not include desoxyephedrine because its
main indication for attention-deficit—hyperactivity disorder and the potential for abuse
complicate describing its use as a weight-loss drug.
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Antiobesity Drug Use Analysis

To obtain national estimates of outpatient antiobesity drug use, we used the IMS Health
(IMS Health, Inc., Plymouth Meeting, PA) Vector One National (VONA) and Total Patient
Tracker (TPT) and Encuity Research (Encuity Research, LLC., Newtown, PA) Treatment
Answers databases. IMS databases are large commercial prescription and patient databases
of drugs dispensed from outpatient retail pharmacies. The IMS contracts with retail
pharmacies, software providers, and pharmacy claims aggregators to obtain dispensed
prescription data from two-thirds of the approximately 59,000 U.S. retail pharmacies,
accounting for approximately one half of all retail prescriptions dispensed in the United
States. IMS projected these data to the national level by using a proprietary projection
method incorporating geography, pay type, and class of trade (e.g., retail, independent, mass
merchandisers). The VONA database was used to extract the nationally projected number of
dispensed prescriptions from 1991-2011 for benzphetamine, diethylpropion,
phendimetrazine, phentermine, orlistat, and sibutramine, as well as fenfluramine and
dexfenfluramine, which were withdrawn from the U.S. market in 1997 (Table S1). For each
weight-loss drug, we calculated per capita rates of use as the annual number of dispensings/
100,000 U.S. population, based on U.S. Census data.’

We further characterized the use of weight-loss drugs in the more recent period from 2008—
2011. We extracted data on payer type separately for each weight-loss drug, cumulatively
over these 4 years from the VONA database. For the same time period, we used TPT to
calculate the number of users, patient sex, and patient age at the first dispensing of each
drug.

The Treatment Answers database is a survey of over 3200 office-based physicians
representing 30 specialties across the United States who report on all patient activity during
one typical workday each month. We extracted BMIs associated with drug occurrences
mentioned during physician office visits from Treatment Answers, rounded them to the
nearest tenth, and categorized users as underweight or normal weight (< 24.9 kg/m?),
overweight (25-26.9 and 27-29.9 kg/m?2), or obese (= 30 kg/m?).

Duration of Use Analysis

We used the Source Lx database (Source Healthcare Analytics [SHA], Yardley, PA) to
examine duration of use patterns of antiobesity drugs from 2002—-2011. The database
provides longitudinal patient-level data, and it captures adjudicated claims from 27,000 U.S.
pharmacies including mail order pharmacies based on a mix of prescription claims from
commercial plans, Medicare Part D plans, cash, and Medicaid claims. Analyses based on
this patient-level database are not nationally projected.

In addition to the prescription weight-loss drugs benzphetamine, diethylpropion, orlistat,
phendimetrazine, phentermine, and sibutramine, we included two comparator drugs, the
antihypertensive drug captopril and the antidiabetic drug repaglinide. The purpose of using
captopril and repaglinide was not to provide a head-to-head comparison with antiobesity
drugs but to test if the dataset and our analytic approach can detect chronic prescription drug
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use, when present. Although these two drugs are not the most commonly used members of
their respective therapeutic class, they are indicated for chronic use. Also, in contrast to
more commonly prescribed antihypertensive or antidiabetic drugs, the number of captopril
or repaglinide prescriptions was similar to the number of antiobesity drug prescriptions, thus
facilitating data handling. All study drugs were on the market at the beginning and
throughout the study period, with the exception of sibutramine, which was withdrawn in
October 2010. An over-the-counter (OTC) version of orlistat was approved in February
2007, but prescription orlistat continues to be available. The OTC products are not part of
the database, and OTC orlistat was not included in this analysis.

Among patients with at least one dispensing of the aforementioned drugs, we excluded
entire patient records if any claim for any study drug included unknown sex, unknown or
invalid birth year, zero or more than 100 days of supply or days of supply exceeding the
number of units dispensed (quantity). Episodes of use were constructed using prescription
dates and days of supply. Each episode started on the date of the first dispensing until a
treatment gap of 15 days or longer or the end of study period was reached. Gaps shorter than
15 days were ignored and the surrounding dispensings were counted as one episode. For one
particular analysis, duration of the longest episode, we only included episodes that were
“fully observed” to ensure that episodes were not truncated by patients’ entering or leaving
the database. We required that these episodes be preceded by at least one claim for any
prescription drug during the period between 294 and 115 days before the start date and
between 15 and 194 days after the end of the respective episode. These periods were chosen
to represent 180-day windows under consideration of a maximum of 100 days of supply and
the less than 15-day allowable gap period.

We considered stockpiling, which can occur when two dispensings of the same drug for the
same patient have overlapping days of supply. We focused on instances where a dispensing
would normally have been marked as the end of an episode but additional supply was
available due to overlapping dispensings. In that case we created a new end date of that
treatment episode by adding days of supply of the same drug that overlapped with the last
dispensing, up to a maximum of 15 days.

We calculated the duration of each episode by subtracting the date of the first dispensing in
a particular episode from the end date of that treatment episode. The total cumulative
duration of use was estimated by summing the duration of all episodes of use for each
patient, regardless of left or right truncation—that is, we did not require that an episode be
preceded and followed by pharmacy activity. Similarly, for the analysis of the number of
episodes, we included all episodes of use.

Sensitivity Analyses

We conducted two sensitivity analyses. In the first sensitivity analysis, we extended the
allowable gap to less than 30 days and altered the definition of fully observed episodes
accordingly to include any pharmacy activity between 309 and 130 days before the start and
between 30 and 209 days after the end of an episode. Also, the maximum number of days
added due to overlap was raised from 15 to 30 days.
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One limitation to a pharmacy-based database is that dispensings filled in pharmacies that are
not included in the database are not detected, and episodes of use could be artificially
truncated if patients use in- and out-of-database pharmacies within the same episode. In a
second sensitivity analysis, we used the payer-based IMS LifeLink database to address this
limitation. The design was comparable to the primary analysis; however, instead of
pharmacy activity before and after treatment episodes, we required that a patient be eligible
for pharmacy benefits for five consecutive calendar months before and two consecutive
calendar months after a fully observed episode. Because this database is based on payer
data, pharmacy switching would not affect our ability to detect dispensings. However, unlike
our primary analysis, this analysis would not include dispensings obtained without
reimbursement, such as dispensings obtained through cash payments.

Data Analysis

Results

Data analyses were conducted by using SAS statistical software, version 9.2 (SAS Institute
Inc., Cary, NC). The study was exempted from review by the FDA Research Involving
Human Subjects Committee under 45 CFR 46 101(b)(4).

Trends in Antiobesity Drug Use (1991-2011)

The outpatient use of antiobesity drugs in the United States reached its peak in 1996, when
8529 antiobesity drug prescriptions were filled/100,000 U.S. population, mostly consisting
of phentermine or fenfluramine (Figure 1). Prescription rates decreased dramatically starting
in 1997, when fenfluramine and dexfenfluramine were voluntarily withdrawn from the
market due to their association with valvular heart disorders. Sibutramine and orlistat were
introduced to the U.S. market in 1998 and 1999, respectively, but never reached the
popularity of phentermine. The use of phentermine started to increase in 2004 after an
earlier decline, but phentermine has remained the leading prescription weight-loss drug
throughout the study period. In 2011, 2554 antiobesity drug prescriptions were filled/
100,000 U.S. population, 86.6% of which were for phentermine.

Characteristics of Antiobesity Drug Users (2008-2011)

Since 2008, the number of antiobesity drug users has increased from approximately 2.35
million to 2.74 million in 2011 (Table 1). In 2011, most patients used phentermine (2.43
million) or phendimetrazine (253,240). Antiobesity drugs were overwhelmingly used by
women (85.0%), and most users were between 17 and 44 years old (62.3%).
Phendimetrazine and phentermine tended to be used by younger patients compared with
other weight-loss drugs. Overall, antiobesity drugs were mostly paid with cash (58.4%),
with the exceptions of orlistat (68.5% by third-party payers) and sibutramine (57.9% by
third-party payers). Medicaid only played a significant role in the reimbursement of orlistat
(8.7%). Most drug occurrences were in obese patients (BMI = 30 kg/m? [65.7%]) or in
patients with a BMI of 27-29.9 kg/m? (12.7%). However, approximately 1 in 10 users of
prescription weight-loss drugs (10.5%) did not meet the BMI indication: 4.5% of
occurrences were in patients with a BMI of 24.9 kg/m? or less, and 6.0% occurred in slightly
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overweight patients with a BMI of 25-26.9 kg/m2. The BMI was not specified for 11.1% of
the sample.

Duration of Use (2002—-2011)

In the duration of use analysis, we excluded 5.1% of patients for the following reasons:
unknown sex (1.7%), unknown or invalid year of birth (1.0%), dispensing with zero (0.1%)
or more than 100 days of supply (0.3%) or days of supply greater than the quantity (3.1%)
(see Figure S1 for exclusions specific to exposure groups). Our sample ranged from 14,329-
1,369,091 patients for each study drug (Table 2) during the 10-year study period. On
average, patients contributed between 4.6 years (captopril) and 5.9 years (orlistat and
sibutramine) of follow-up with any prescription activity. The mean number of antiobesity
drug dispensings/patient ranged from 3.1-5.3, with a median of 2. Users of comparator
drugs received approximately 2-3 times the number of dispensings. Between one half and
two-thirds of antiobesity drug users had only one episode of use, compared with slightly less
than one half of comparator drug users. On average, patients had about two episodes of
antiobesity drug use during the study period. However, this distribution was skewed, as
indicated by the median of one episode. On average, users of comparator drugs had one
additional episode.

Average cumulative duration of antiobesity drug use was approximately 3—4 months during
the 10-year study period (Table 2). The mean duration of the longest episode ranged from
67-92 days for antiobesity drugs and was 2-3 times longer for comparator drugs. Again, this
distribution was skewed as indicated by the shorter median duration. Approximately one
half of anti-obesity drug users had supplies for 30 days or less, a quarter of patients between
31 and 90 days, and another quarter for more than 90 days, including 1.3-4.2% with an
episode that lasted longer than 1 year (Table 2 and Figure 2).

As expected with the extension of gap length and overlap in the first sensitivity analysis, the
average number of episodes/patient decreased and the proportion of patients with only one
episode increased (Table S2). Still, only a quarter to a third of patients used antiobesity
drugs for more than 90 days and only 2.3-6.9% for longer than 1 year. Results from the
second sensitivity analysis in the payer-based IMS Vector One database were remarkably
similar to the primary pharmacy-based analysis (Table S3).

Concomitant Use of Antiobesity Drugs (2002—-2011)

Concomitant use of prescription antiobesity drugs was generally uncommon, with the
exception of phentermine, which was dispensed during 3.0% of sibutramine episodes of use
to 16.3% of phendimetrazine episodes of use (Table 3). Without limiting to overlapping
days of supply, between 14.4% (orlistat) and 39.9% (phendimetrazine) of patients also used
phentermine at any point during follow-up (Table S4), but only 8.1% of all prescription
antiobesity drug users used more than one agent at any point during follow-up (data not
shown).
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Discussion

This study provided national estimates of prescription antiobesity drug use in the United
States for the years 1991-2011. An earlier study followed national use patterns until 2002,°
and we extended this observation period to 2011, up to the market introduction of two new
prescription weight-loss drugs, lorcaserin and phentermine-topiramate. Our analysis showed
that prescription weight-loss drugs were predominantly used by women, users were mostly
between 17 and 44 years old, and only a small proportion of users were not overweight or
obese. Throughout the study period, phentermine dominated the market, only distantly
followed by phendimetrazine in the most recent years. The branded products orlistat and
sibutramine (up to its withdrawal in 2010) only represented a small portion of antiobesity
drug use. The availability of OTC orlistat in 2007 may have contributed to a further decline
in the use of prescription orlistat. Our data indicate that prescriptions were filled for
sibutramine after its withdrawal. The reasons for these dispensings are unclear but may
include pharmacies that still dispensed a prescription (even though it was withdrawn), delays
or corrections in billing for previously filled prescriptions, and pharmacy data entry errors.

We found that over the 10-year study period, the duration of antiobesity drug use was
generally short, with very few episodes/patient. These observations are consistent with
findings of previous studies. A study based on U.S. claims data from 2002—-2005 found that
75-79% of prescription weight-loss drug use was shorter than 91 days and only 2-4% was
longer than 1 year.10 Conversely, a survey-based study found self-reported use of
phentermine for longer than 12 weeks in 42% of respondents.1! Lastly, a study conducted in
an administrative database in British Columbia, Canada, found that after 6 months, 1 year,
and 2 years, 18%, 6%, and 2% of patients, respectively, were persistent with orlistat, and
26%, 8%, and 2% of patients, respectively, were persistent with sibutramine, using a more
generous grace period of less than 120 days between two dispensings.12

The relatively short duration of all antiobesity drug use deserves discussion. Notably, the
duration of use differed little between the various types of antiobesity drugs, despite the
recommendation for short-term use in the labels of amphetamine congeners included in our
study. The recommendation that use should not exceed “a few weeks” is vague. However,
approximately 20-25% of patients used antiobesity drugs, including amphetamine
congeners, for longer than 90 days, thus exceeding “a few weeks.” On the other hand,
orlistat and sibutramine, which were not limited with regard to recommended duration of
use, were used for a similar duration as amphetamine congeners. Reasons for early
discontinuation in most users could include unpleasant adverse effects, as commonly
reported with orlistat,13 or a perceived lack of effectiveness. In the United Kingdom, orlistat
may only be continued beyond 12 weeks if a patient has lost at least 5% of body weight by
that time,1# and similar provisions were included in the U.S. labels of the two recently
approved weight-loss drugs,1® 16 which were not part of our analysis. However, the drop in
persistence for antiobesity drugs shown at 90 days (Figure 2) is small and less pronounced
than for the comparator drugs, indicating that a stopping rule at 12 weeks was not a major
factor contributing to the short duration of use that we observed. Other factors potentially
impacting the choice of a weight-loss drug and duration of use may be brand versus generic
status and related out-of-pocket cost as well as scheduling under the Controlled Substances
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Act. Benzphetamine and phendimetrazine are listed under schedule 111, diethylpropion,
phentermine, and sibutramine are listed under schedule 1V, whereas orlistat is unscheduled
(Table S1).

Our study is not without limitations. First, we did not investigate appropriateness of
prescribing in overweight patients—that is, the presence of comorbidities in patients with a
BMI of 27-29.9 kg/m2. Also, we caution that the BMI analysis was based on a limited
sample size, and estimates for BMI categories with low weight-loss drug use may not be
reliable.

Second, our analyses focused on prescription drugs with a weight-loss indication. Physicians
have responded to a survey that they prescribe drugs for weight loss that do not carry that
indication and that they recommend certain dietary supplements to their patients.1’ Our data
did not allow for an assessment of off-label use or nonprescription drug or supplement use.

Third, in the duration of use analysis, the observation period was limited by the study period
and patients’ presence in the database; as such, the cumulative duration of use and the
lifetime number of episodes could have been underestimated.

Last, we only had information on drug dispensing and not actual drug consumption. This
may be especially relevant in the duration of use analysis in the case where patients obtained
only one dispensing because we would not know if the patient discontinued after one dose or
finished the entire supply of the dispensing. For multiple dispensings, it may be more
realistic to assume that the supply up to the last dispensing was actually consumed.

Our study has several strengths, including the use of nationally projected data based on the
Vector One database, which includes 1.4 billion prescription claims every year. Our duration
of use analysis was conducted in parallel in two different databases, thus overcoming
limitations associated with multiple payment sources or multiple pharmacies during one
patient’s treatment episode. With the use of comparator drugs, we showed that chronic use
could have been detected if it were present. Finally, our conclusions remained identical,
even when we tested assumptions regarding gap lengths and stockpiling in a sensitivity
analysis.

Conclusion

This analysis showed that the prescription weight-loss market in the most recent years was
dominated by phentermine, with orlistat and sibutramine only playing a minor role. Users of
weight-loss drugs were predominantly females and between 17 and 44 years of age.
Approximately 1 in 10 patients prescribed a weight-loss drug had a BMI of 26.9 kg/m? or
less. The duration of prescription antiobesity drug use was generally short, and most patients
had only one episode of use during our 10-year study period. In about half of the patients,
the longest treatment episode was 30 days or shorter, and only a quarter of the patients used
antiobesity drugs for longer than 90 days. Despite the indication of short-term use for
amphetamine congeners, duration of use was similar to other antiobesity drugs.
Nevertheless, the reasons for the limited duration of use observed with all prescription
antiobesity drugs deserve further investigation.
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Per capita antiobesity drug prescriptions in the United States. (Data source: IMS Health

Vector One National, 1991-2011.)
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Figure 2.
Persistence by duration of use, longest episode/patient. Captopril and repaglinide, which are

both indicated for chronic use, are represented as comparator drugs to test if the dataset and
analytic approach could detect chronic prescription drug use, when present. (Data source:
Source Healthcare Analytics Source Lx, 2002-2011.)
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