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Abstract

Importance—Describing the relationship between the availability of free prescription drug
samples and dermatologists’ prescribing patterns on a national scale can help inform policy
guidelines on the use of free samples in a physician’s office.

Objective—To investigate the relationships between free drug samples and dermatologists’ local
and national prescribing patterns and between the availability of free drug samples and
prescription costs.

Design, Setting, and Participants—Cross-sectional study investigating prescribing practices
for acne, a common dermatologic condition for which free samples are often available. The
settings were, first, the offices of a nationally representative dermatologists from the National
Disease and Therapeutic Index (an IMS Health Incorporated database) and, second, an academic
medical center clinic without samples. Participants were ambulatory patients who received a
prescription from a dermatologist for a primary initial diagnosis of either acne vulgaris or acne
rosacea in 2010.

Main Outcome Measures—National trends in dermatologist prescribing patterns, the degree of
correlation between the availability of free samples and the prescribing of brand-name
medications, and the mean cost of acne medications prescribed per office visit nationally and at an
academic medical center without samples.
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Results—On a national level, the provision of samples with a prescription by dermatologists has
been increasing over time, and this increase directly correlates with the use of the branded generic
drugs promoted by these samples. Branded and branded generic drugs comprised most of the
prescriptions written nationally (79%), while they represented only 17% at an academic medical
center clinic without samples. Because of the increased use of branded and branded generic drugs,
the national mean total retail cost of prescriptions at an office visit for acne was conservatively
estimated to be 2 times higher (approximately $465 nationally vs $200 at an academic medical
center without samples).

Conclusions and relevance—The benefits of free samples in dermatology must be weighed
against potential negative impacts on prescribing behavior and prescription costs.

The availability of free drug samples in physicians’ offices has received considerable
attention.1=> A survey conducted in 2003-2004 found that 78% of surveyed physicians had
received drug samples; that physicians practicing in solo, 2-person, or group practices had
higher odds of receiving samples than those in hospital, health maintenance organization, or
university or medical school settings; and that these odds were dependent on medical
specialty.l As physicians continue to receive and provide free samples in clinical practice, it
is important to better delineate how physician access to these samples can affect their
prescribing behavior.

Advocates and opponents of free drug samples commonly outline several reasons for
supporting or discouraging the practice. Samples can be beneficial for patients when used to
provide otherwise expensive medications to the uninsured or poor. Samples of alternative
medications or formulations can be provided to allow patients to choose a preferred
medication, possibly leading to higher adherence.® In addition, physicians can more easily
offer new medications that could have advantages over existing generic alternatives.
However, national studies® 7-9 have repeatedly shown that patients who commonly receive
samples are often not those who would financially benefit from their free provision. There
are also concerns that samples do not adequately relay consumer medical information to the
patient as a pharmacist otherwise would, which could lead to potentially dangerous drug
interactions, allergic reactions, or harmful side-effects.10 Samples also add indirectly to the
cost of medications, and their aggregate retail value represents approximately $16 billion
spent by pharmaceutical companies each year.?

Conflicting evidence exists surrounding the key question of whether the availability of
samples alter the prescribing habits of physicians. While some studies? 11. 12 show that
access to samples influences prescribing decisions, other studies3: 14 are less definitive.
Surveys demonstrate that physicians do not believe that access to samples influence their
behavior, although the availability of drug samples may lead them to prescribe a medication
that differs from their preferred drug choice. 15 16 Many of these studies are limited in
scope or design by focusing on single-center observations or by relying on physician self-
report.

To better understand how physician prescribing behavior may be altered by the provisions of
drug samples, we investigated sampling and prescribing patterns specifically in
dermatology. 17+ 18 Free drug samples provided by pharmaceutical companies are widely
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available in private, office-based dermatology practices. We investigated prescriptions
patterns for patients with acne vulgaris and rosacea for the following reasons: (1) acne is one
of the most common indications treated by dermatologists,1® (2) medications for acne are
heavily sampled, (3) acne treatment recommendations have not changed considerably in the
past decade,2%: 21 and (4) multiple bio-equivalent branded, branded generic, and generic
medication alternatives exist. Branded generic drugs are specifically defined as products
that have novel dosage forms of off-patent products or use a trade name for a molecule that
is off-patent.

In this study, we assess national temporal trends related to the provision of free drug
samples by dermatologists. We use data from a large academic medical center (AMC)
without samples to contrast nationally representative data on the prescriptions most
commonly written by dermatologists for acne.

Data Sources

This study was approved by the Stanford Institutional Review Board. The informed consent
process was waived to protect the identity of the participants under 45 CFR 164.512(i)(2)(ii)
(A), (B), (C). Our analysis of acne treatment examined local data and nationally
representative information. Local data for this study were extracted from Stanford
University’s Epic electronic database via the Center for Clinical Informatics using the
Stanford Translational Research Integrated Database Environment (STRIDE) tool .22

National data for this study was obtained from the National Disease and Therapeutic Index
(NDTI).23 The NDTI is a survey of primarily office-based US physicians conducted by IMS
Health Incorporated (http://www.imshealth.com), providing nationally representative data
on physicians, patients, and treatments.24 Included physicians are selected from the master
lists of the American Medical Association and the American Osteopathic Association
through random sampling. The geographic and specialty distribution of the selected
physicians are designed to mirror national patterns. Each quarter, approximately 3500
physicians are surveyed on 2 consecutive workdays and are asked to detail their clinical
encounters with every patient. Physicians self-report patient diagnoses, visit characteristics,
patient demographics, and their own demographic information. A unique record is generated
for each diagnosis, in which the physician reports all new or continuing medications from
the encounter, including prescribed and sampled medications.

Drug prices used in this study were directly quoted from customer service representatives of
a major pharmacy in July 2013. The prices apply to a mail-in ordering system for patients
without any insurance and do not take into account any manufacturer incentives or
pharmacy savings plans. Although these undiscounted prices are likely higher than the
average patient’s out-of-pocket costs, they allow for a more direct comparison of prices for
the purposes of our analysis.
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Patient Selection and Characteristics

Deidentified local patient information on age, sex, race/.ethnicity, and insurance status was
provided for all primary, initial diagnoses of acne vulgaris (International Classification of
Diseases, Ninth Revision [ICD-9] code 706.1) or rosacea (ICD-9: 695.3) in 2010, the first
full year for which complete prescription information was available. Together, these 2
diagnoses comprise what is informally referred to as adult acne and are both investigated to
provide a more complete picture of dermatologist prescribing behavior in response to acne.
Patients in the local cohort were restricted to those treated by a dermatologist at an academic
AMC clinic. Free drug samples have been banned from the AMC clinic location since 2004,
and the AMC is used to contrast national prescribing patterns, where samples are ubiquitous.
Analyzed prescriptions were restricted to only those written at a patient’s initial encounter to
help control for confounding because of acne persistence. The same conditions were used to
extract data from the NDT| database.

Classification of Prescriptions

Prescriptions extracted from the NDTI were limited to those written by office-based
dermatologists for patients who, on their first visit, received a diagnosis of acne vulgaris or
rosacea. “Prescriptions written with a sample” refers to entries in the NDTI in which
physician self-reported providing both a prescription for a medication and a sample of the
same medication to the patient. Where appropriate, these entries were kept separate from
instances in which the physician only administered a prescription to the patient.

Branded and branded generic drugs are analyzed and discussed together for the following 2
main reasons: (1) they are usually priced similarly compared with generic drugs and (2)
samples for branded and branded generic drugs are much more prevalent relative to
generics. Definitions and examples of drugs in each category are listed in eTable 1 in the
Supplement.

Statistical Analysis

Results

Descriptive statistics were used to characterize trends in the local AMC data and the national
NDTI data. A Pearson product moment correlation was used to quantify the relationship
between sample availability and the proportion of branded generic prescriptions written. The
mean estimated cost of acne prescriptions at an initial visit to a dermatologist was calculated
using a weighted average of drug prescription frequency and their associated prices (taken
from a consistent source), multiplied by the mean number of prescriptions written per office
visit. All statistical analyses were performed with available software (SAS, version 9.3; SAS
Institute Inc).

National Trends in the Provision of Free Samples by Dermatologists

From the NDTI, we derived temporal trends in the percentage of prescriptions written with a
sample in dermatology relative to other medical specialties (Figure 1). The use of free
samples in dermatology is comparatively high relative to other medical specialties. For the
decade between 2001 and 2010, the proportion of prescriptions written with a sample
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relative to all prescriptions written increased from 12% to 18% in dermatology, while during
the same time period the aggregate proportion for all other specialties decreased from 7% to
4%.23

The percentage of prescriptions written with a sample by dermatologists has increased even
more dramatically, from 10% in 2001 to 25% in 2010, for acne vulgaris and rosacea
specifically. 23 In direct, positive correlation (r=0.92) to this finding is the increase in the
percentage of branded generics prescribed by dermatologists relative to branded and generic
drugs for the indication (Figure 2). Because the free samples being marketed are often for
branded generic drugs, it makes intuitive sense that these 2 are correlated. In contrast, the
percentage of generic medications prescribed has remained flat and in absolute numbers has
decreased in the same time period.

Investigating the actual medications that were provided as samples and prescribed by
dermatologists in offices nationwide supports the observed trends. The top 5 medications
prescribed overall and with samples by office-based dermatologists for initial encounters of
patients with acne on a national level for 3 separate years in the past decade are listed in
Table 1. The composition of each list is markedly different between years, indicating that
the medication preferences of dermatologists shift over time. However, when comparing
within-year patterns, the most common medications prescribed overall and the medications
prescribed with a sample are similar. In 2005, for example, the top 4 medications prescribed
with a sample were also the top 4 medications for which a prescription was written, both
with and without an accompanying sample. This implies that most of the commonly
prescribed drugs for acne were available and dispensed as samples in the office and that
these frequently prescribed medications were preferred in years when samples for them were
available.

National versus AMC Prescription Patterns

Nationally representative data from the NDTI database was compared were compared with
local data from an AMC. The patient characteristics at each site are listed in eTable 2 in the
Supplement. In general, the AMC cohort was older, had fewer patients of white race/
ethnicity, and had a higher percentage of patients covered by public insurance (defined as
Medicare or Medicaid).

The 10 most commonly prescribed medications by dermatologists at the first diagnosis of
acne in 2010 are listed in Table 2. Of the most commonly prescribed medications nationally,
9 out of 10 are classified as branded or branded generic medications, and samples are
commonly given with all of them, ranging from 33% to 62% of the time. In fact, 12 out of
the 15 most commonly sampled medications were also within the top 15 most prescribed
overall to patients (data not shown). Of 9 branded or branded generic medications, 8 have
less expensive commercially available generic equivalents.

Dermatologists nationally and at the AMC prescribed very different medications for patients
with acne vulgaris and rosacea in 2010 (Table 2). Only 1 of the 10 most commonly
prescribed medications at the AMC was also commonly prescribed on a national level.
Expanding the comparison to the top 20 most frequently prescribed medications still only
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resulted in a 35% overlap (7 of 20 medications) between the AMC and the national
estimates.

The prescription variations between the AMC and national offices can be explained by
examining the very different proportions of branded, branded generic, and generic
medications that were prescribed in 2010. Nationally, while patients more frequently
received prescriptions for branded or branded generic medications, patients at the AMC
were overwhelmingly prescribed generic medications. For all commonly prescribed
medications, defined as drugs prescribed 3 or more times in 2010, at the AMC, 17% (230 of
1364) of prescriptions were for branded or branded generic drugs and 83% (1134 of 1364)
of prescriptions were for generic drugs (Figure 3). This is in stark contrast to medications
prescribed by office-based dermatologists on a national level for patients manifesting acne
for the first time, where 79% of prescriptions were branded or branded generic and 21%
were generic.

Costs Associated with Acne Prescriptions

Because the percentage of branded, branded generic, and generic medications prescribed on
a national level contrast starkly with those written at the AMC and because branded and
branded generic drugs are more expensive than generics, there will also be cost differences
between the 2 groups. The mean retail cost of medications prescribed for acne was much
higher nationally compared with the AMC. Using the top 20 most prescribed medications,
which is approximately 63% of all prescriptions written in each database, and accounting for
the difference in number of prescriptions written per visit at each site, the mean estimated
costs of medications per patient visit nationally was $465 using estimates from the NDTI,
and $200 for AMC (eTable 3 in the Supplement). In other words, the national mean retail
cost of the prescriptions received at an office visit for acne is conservatively 2 times higher
compared to the AMC, where samples were unavailable.

Discussion

The receipt of free samples by physicians is prevalent and controversial. The purported
beneficial and harmful effects of the provision of free drug samples and the degree to which
their availability can influence physician prescribing behavior are uncertain. In this study,
we used local and national data to highlight how the provision of samples is associated with
the prescribing behavior of dermatologists and how the availability of samples correlates
with the prescription of more expensive branded generic drugs over less expensive generic
alternatives. Our analysis also suggests that longitudinal prescribing preferences are at least
in part related to what is contemporaneously available as free samples.

We show that nationally representative data are incongruent with locally observed
prescription patterns in the absence of samples. This is important in part to demonstrate the
broad effect that sample provision can have on prescribing patterns, as well as to emphasize
the large cost implications that are a result of this modified behavior. Specifically, the
increased prescribing of branded generics, as shown in Figure 3, increases overall costs to
the health care system. Reiffen and Ward2®> demonstrate that the introduction of a branded
generic drug, which is essentially a generic version of a manufacturer’s currently branded
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drug introduced before patent expiration, can result in higher drug prices in the long run.
They show that generic prices are pushed higher with the entry of branded generic
medications into the market, which in turn implies that branded generics, as a strategy for
drug manufacturers, can be advantageous by increasing the firm’s profits. Previous research
has shown that physicians in general are not aware of the costs of drugs they are
prescribing28. This takes on significance relative to the estimates by Payette and Grant-
Kels, 27 which show that an average cost savings of $60 per prescription could be achieved
by switching from a brand name to a generic dermatologic medication. With rising retail
costs of prescription drugs?®, it will be ever more important for physicians to be cognizant of
how pharmaceutical marketing practices can affect their habits and potentially inflate the
costs of prescribed drugs.

On a national level, the percentage of prescriptions written with a free sample by
dermatologists for patients with acne has increased over time. As dermatologists
increasingly utilize samples in their practice, the proportion of branded generic medications
prescribed also increases over time at a similar rate. By virtue of what is made available to
dermatologists as samples, most sampled medications are categorized as branded generic
medications. The observed national trend whereby an increase in sample use has coincided
with the increased prescription of branded generic medications suggests that dermatologists
are increasingly likely to prescribe drug samples that are made available. Furthermore,
dermatologists’ preferences for acne medications changes over time, but largely coincides
with what medications are available as samples in that time period. In other words,
dermatologists are using more samples, are prescribing more branded generic drugs as
sample use increases, and are mirroring the specific medications they are prescribing to what
is distributed to them by pharmaceutical representatives.

Our study has several limitations. The causal nature of the relationship between the
availability of free samples and a preference for more expensive branded medications may
be uncertain. The observed differences in prescribing habits may be attributed to other forms
of pharmaceutical marketing that were not adequately captured in our study, such as the
number of visits by or gifts from pharmaceutical representatives. The use of co-pay discount
cards, which can also influence prescribing patterns, was not captured in this study and is an
area that should be explored in future investigations. The observed differences in prescribing
patterns could also be a reflection of the culture and the preferences of the dermatologists at
the AMC, independent of the presence of drug samples. Specifically, broad differences in
ethical norms at AMCs and private dermatology practices with regard to interactions with
pharmaceutical companies could be contributing to these observations. There were also
differences in patient demographics between those patients at the AMC and on a national
level, but we could not perform a multivariate regression analysis to account for such factors
because of the nature of the data in the NDTI. Given these limitations, the AMC data
primarily serve to contrast the national data and offer an alternative scenario to national data
that otherwise suggests a larger, systemic problem. The retail value of the medications
assessed in this study does not reflect the value of the prescriptions that were actually filled
and is a proxy for the actual cost to the health care system. Patients are likely to get branded
and branded generic drugs at a much less expensive out-of-pocket price than listed, but this
does not change the fact that some entity in the health care system is shouldering the burden
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of these costs. Also, although organizations such as The Joint Commission2? act to regulate
drug sampling nationally, variation may exist between practices at AMCs. For example,
while the AMC in this study does not have any samples, others may have free samples for
over-the-counter medications, which may affect prescription patterns. From a care delivery
standpoint, patient expectations and satisfaction were not documented between the 2 sites.
Cost aside, the patient’s perception of the quality of care may be higher because of the
availability of samples. If so, practicing physicians must weigh this fact when considering
the benefits and drawbacks of drug sampling.

Conclusions

While there are many benefits and drawbacks of providing free drug samples, minimizing
their use has been advocated by professional organizations and physician practices.
Dermatologists, and physicians more generally, should be aware of how the availability of
free samples influences physician prescribing behavior and increases health care expenses.
The negative consequences of drug sampling affect clinical practice on a national level, and
policies should be in place to properly mitigate their inappropriate influence on prescribing
patterns.
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Figure 1.

2009 2010

Trend in the percentage of prescriptions written with a sample by dermatologists compared

to physicians in other medical specialties on a nationally projected basis.

“Other” specialties correspond to allergy, cardiology, surgery, endocrinology, family
practice, general practice, gastroenterology, geriatrics, hematology, internal medicine,
nephrology, neurology, obstetrics/gynecology, oncology, ophthalmology, pediatrics,
psychiatry, pulmonary diseases, rheumatology, and urology. (Source: IMS National Disease
and Therapeutic Index™ January, 2001 — December, 2010, IMS Health Incorporated. All

Rights Reserved.)
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Figure 2.

The percent of prescriptions written with a sample and the percent of branded generic drugs
as prescribed by office-based dermatologists for patients with acne vulgaris and acne
rosacea on a nationally projected basis.

(Source: IMS National Disease and Therapeutic Index™ January, 2001 — December, 2010,
IMS Health Incorporated. All Rights Reserved.)
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Figure 3.
Percentage of all branded, branded generic, and generic medications for acne vulgaris and

rosacea prescribed during a patient’s initial visit in 2010 at an academic medical center
(AMC) and on a nationally projected basis.

Analyses are restricted to prescriptions written more than 3 times in 2010 at the AMC.
(Source: STRIDE and IMS National Disease and Therapeutic Index™ January, 2010 —
December, 2010, IMS Health Incorporated. All Rights Reserved.)
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Top five medications prescribed overall and with samples by office-based dermatologists for initial patient

Table 1

encounters of acne on a nationally projected basis for three different years

Top Five Medications Prescribed Overall

Top Five Medications Prescribed with a Free Sample

Epiduo®
Doxycycline Hyclate
2010 Metrogel®
Solodyn®
Differin®
Differin®
Benzaclin®
2005 Duac®
Retin-A Micro®
Doxycycline Hyclate
Differin®
Tetracycline HCI
2001 Cleocin T®
Benzamycin®

Retin-A Micro®

Epiduo®
Metrogel®
Solodyn®

Ziana®

Oracea®

Differin®
Duac®
Benzaclin®
Retin-A Micro®
Metrogel®
Differin®
Retin-A Micro®
Tazorac®
Metrolotion®
Triaz®

(Source: IMS National Disease and Therapeutic Index™ January, 2001 — December, 2010, IMS Health Incorporated. All Rights Reserved.)
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Table 2

Ten most common medications and their associated generic equivalents, as prescribed by Dermatologists
nationally and at an academic medical center at the first diagnosis of acne in 2010

% Rx given with

sample National Estimate Generic Equivalent Academic Medical Center  Generic Equivalent
51% Epiduo® (adapalene and benzoyl peroxide) Tretinoin --
4% Doxycycline Hyclate - Doxycycline Hyclate --
48% Metrogel® (metronidazole) Benzoyl Peroxide --
45% Solodyn® (minocycline HCI) Clindamycin Phosphate --
42% Differin® (adapalene) Adapalene --
49% Finacea® - Triamcinolone Acetonide --
55% Ziana® (clindamycin phosphate and tretinoin) Metronidazole --
47% Duac® (clindamycin and benzoyl peroxide) Metrocream® (metronidazole)
33% Benzaclin® (clindamycin and benzoyl peroxide) Cephalexin --
62% Oracea® (doxycycline) Minocycline HCI --

(Source: STRIDE and IMS National Disease and Therapeutic Index"™" January, 2010 — December, 2010, IMS Health Incorporated. All Rights
Reserved.)

TOnIy available as Avage or Tazorac, but prescribed as such.
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