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Abstract:

Rationale

Healthcare industry sometimes make large marketing payments to physicians. Previous studies have demon-
strated that there are significant associations between industry marketing practices and physicians’ prescrib-
ing behaviors in several specialties. Given that current increasing introduction of many novel biologics for
atopic dermatitis and increasing payments to dermatologists, the industry payments to dermatologists for
atopic dermatitis drugs could be associated with their prescribing patterns in the United States.

Aims and objectives:

This study aims to evaluate association between dermatologists’ dupilumab prescription behaviors and man-
ufacturer’s sponsored meal payments to dermatologists in the United States.

Method

Using the Centers for Medicare and Medicaid Services and the Open Payments Database, this cross-sectional
analysis evaluated associations between manufacturer’s sponsored meal payments to dermatologists related to
dupilumab and dermatologists’ dupilumab prescriptions between 2017 and 2021. Associations were evaluated
using logistic generalized estimating equations (GEE) and negative binomial regression GEE models at
individual dermatologist level.

Results

Among 2852 dermatologists prescribing dupilumab, 74.5% received meal payments, amounting to $1,083,919
between 2017 and 2021. Dermatologists receiving meal payments were more likely to prescribe dupilumab
(odds ratio 1.50, 95% CI: 1.37-1.65). There were also consistent dose-response associations between meal
payments and total claims as well as Medicare spending. Dermatologists who received 1, 2-5, 6-10, and 11-15
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meal payments per year reported 1.13 (95% CI: 1.03 – 1.24, p<0.05), 1.35 (95% CI: 1.24 – 1.46, p<0.001),
1.64 (95% CI: 1.48 – 1.82, p<0.001), and 2.10 (95% CI: 1.78 – 2.47, p<0.001) times more dupilumab-related
claims in the year when they received the payments than those who did not receive the payments, respectively.

Conclusion

This study found that significant associations between industry-sponsored meal payments and increased
dupilumab prescriptions, shedding light on the potential influence of financial relationships on clinical prac-
tice. The findings call for heightened awareness among dermatologists, patients, and policy makers regarding
the impact of these relationships on healthcare expenditures and decision-making in the United States. Fu-
ture research is warranted to further explore these associations longitudinally.

Introduction

Dupilumab, the first biologic approved for moderate-to-severe atopic dermatitis (AD) in 2017, demonstrates
both clinical and economic efficacy in the treatment of the disease:1,2 however, it may impose a financial
burden on patients. Additionally, four novel drugs such as ruxolitinib (approval date: September 2021),
tralokinumab (approval date: December 2021), abrocitinib (approval date: January 2022), upadacitinib
(approval date: January 2022) were approved for AD in the United States.3 Nevertheless, no head-to-
head clinical trials have been conducted to evaluate the safety and efficacy of these drugs, and there is no
consensus on which drugs are more suitable than others and who should receive them.3 Thus, the importance
of engaging in shared decision-making with patients cannot be overstated.

The increasing introduction of novel AD drugs has led to fierce competition among the manufacturers
and increased marketing activities to dermatologists, as a previous study showed that mean non-research
payments from the healthcare industry to dermatologists increased by 11.7% each year.4 Prior investigations
have shown that there are significant associations between industry payments to physicians and physicians’
prescribing behaviors in several specialties other than dermatology.5-12 However, to date, no research has
explored the association between industry payments to dermatologists and their clinical practices. This
study aimed to evaluate the associations between industry payments to dermatologists related to dupilumab
and their dupilumab prescribing patterns in the United States.

Methods

This cross-sectional analysis examined the association between the industry payments to dermatologists and
their prescriptions and Medicare expenditures for dupilumab in the United States, using the Centers for
Medicare and Medicaid Services and Open Payments Database. As of March 2023, the 2021-Medicare Part
D file was the latest available, analyzable dataset. Of the three biologic therapies approved for AD in the
United States, only dupilumab was prescribed by more than 20 physicians. Given these circumstances, this
study evaluated only the association between industry payments to dermatologists and the dermatologists’
dupilumab prescribing patterns. All dermatologists who prescribed more than 10 claims of dupilumab in a
single year between 2017 and 2021 were identified from the publicly accessible Medicare Part D database.
The publicly accessible Medicare Part D database only includes information of prescribers who reported
more than 10 claims for a drug in a single year, to protect patients’ privacy.13 Then, matching the extracted
dermatologist prescribers’ National Provider Identifier numbers, general payments for food and beverage
(hereby meal payments) to the dermatologists were extracted from the Open Payments Database between
2017 and 2021, as previously noted.7,14-17 This study only considered meal payments, as previous studies
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showed that, of several payment categories, meal payments were strongly associated with increased drug
prescriptions and healthcare costs in the United States.6,8,13,18,19

The association between meal payments for dupilumab and the dupilumab prescriptions was evaluated us-
ing a logistic generalized estimating equation (GEE), adjusting for the covariates including gender, practice
region, years in practice, the graduated medical schools, and payment/prescribed year.7 Furthermore, the
associations between the number of payments and the total number of 30-day standardized claims and Medi-
care expenditures were examined using negative binomial regression GEE models, because the prescription
variables were highly skewed, as in a previous study.6,20 The number of annual meal payments per physician
was categorized into six groups: no payment, one payment, 2-5 payments, 6-10 payments, 11-15 payments,
and more than 15 payments. All statistical analyses were performed using Python 3.9.12 (Python Software
Foundation, Beaverton, OR, USA), Microsoft Excel, version 16.0 (Microsoft Corp., Redmond, WA, USA),
and Stata version 17.0 (StataCorp, College Station, TX, USA).

This study only considered publicly available information and was designed as a non-human subjects study,
ethical review and approval were not required.

Results

A total of 2852 dermatologists prescribed 146,324 claims of dupilumab entailing $470.0 million in Medi-
care expenditures between 2017 and 2021. Among them, 74.5% received 39,859 meal payments associated
with dupilumab, totaling $1,083,919 during the same period. The average number of meal payments per
dermatologist per year was 5.3, with an average cost per meal of $27.2.

Dermatologists receiving meal payments were more likely to prescribe dupilumab with an odds ratio of 1.50
(95% confidence interval [CI]: 1.37-1.65, p<0.001 in the year they received the payment compared to those
who did not receive meal payments. Additionally, there were consistent dose-response associations between
the number of industry-sponsored meals for dupilumab and the total claims (Figure 1A) and total Medicare
spending (Figure 1B) at the individual dermatologist level. Dermatologists who received 1, 2-5, 6-10, and 11-
15 meal payments per year reported 1.13 (95% CI: 1.03 – 1.24, p<0.05), 1.35 (95% CI: 1.24 – 1.46, p<0.001),
1.64 (95% CI: 1.48 – 1.82, p<0.001), and 2.10 (95% CI: 1.78 – 2.47, p<0.001) times more dupilumab-related
claims in the year when they received the payments than those who did not receive the payments, respectively
(Table 1). Similarly, dermatologists who received 1, 2-5, 6-10, and 11-15 meal payments reported 1.16 (95%
CI: 1.04 – 1.29, p<0.01), 1.40 (95% CI: 1.28 – 1.53, p<0.001), 1.75 (95% CI: 1.56 – 1.96, p <0.001), and 2.28
(95% CI: 1.90 – 2.73, p<0.001) times higher Medicare expenditures related to dupilumab than those who
did not, respectively (Table 1). Adjusted mean annual Medicare expenditures for dupilumab were $30,408
(95% CI: $28,416 – $32,400) in dermatologists without payments, $36,385 (95% CI: $32,496 – $40,274) in
dermatologists with one meal payment, $44,674 (95% CI: $41,151 – $48,198) in dermatologists with 2-5 meal
payments, and $57,486 (95% CI: $51,453 – $63,520).

Discussion

This study represents the first analysis elucidating the associations between industry-sponsored meal pay-
ments to dermatologists and their prescription patterns for dupilumab in the United States. This study
found that there were strongly significant associations between industry-sponsored meal payments to derma-
tologists related to dupilumab and the dermatologists’ dupilumab prescriptions in the United States. These
findings were consistent with numerous previous studies in other specialties.5,6,10-12,18,19,21 Additionally the
findings highlight the potential influence of industry payments to dermatologists on their clinical practice,
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though dupilumab significantly improves quality of life and disease control in patients with moderate-to-
severe AD.1,2

Furthermore, novel drugs for severe atopic dermatitis, such as tralokinumab, abrocitinib, and upadacitinib,
have been introduced for the past few years,3 but the lack of direct head-to-head evidence of the safety and
efficacy of these new drugs has led to fierce marketing competition and increasing marketing activities to
physicians among the manufacturers.4 With the increasing introduction of novel drugs, marketing costs to
dermatologists may increase, and dermatologists’ treatment choices may be further influenced by information
provided by pharmaceutical manufacturers and/or payments and meal provided by the manufacturers. To
evaluate this hypothesis, we need further longitudinal research on associations between industry payments
to dermatologists and the dermatologists’ clinical practice.

The association between industry payments to dermatologists and dermatologists’ prescribing patterns does
not necessarily mean inappropriate prescriptions influenced by the healthcare industry. Also, the associ-
ations were not necessarily causality, as this study is observational cross-sectional analysis. Patients may
want to know that many dermatologists receive non-research payments from the healthcare industry and
that there are associations between these payments and dermatologists’ prescribing patterns, as shown in
previous studies.22-25 Nevertheless, very few patients and people are aware that their physicians received
industry payments, these payments could influence physicians’ clinical practice, and the payment informa-
tion is available from the US government online database.24,26 Since January 2023, physicians licensed in
California are legally required to notify their patients about payment information disclosed in the Open
Payments database. Transparency is one of the key aspects improving patient-centered care and can foster
shared decision-making with patients.27 Thus, all dermatologists should be transparent in their financial
relationships with the healthcare industry, disclose these information to their patients and integrate into
shared decision-making process when discussing treatment options with patients .

However, this study has several limitations. First, this observational study can only establish associations
and not necessarily causality between payments and dermatologists’ prescriptions. Second, there may be
unmeasured confounding factors, such as the patient number and the content and reasons behind the pay-
ments provided to the dermatologists.14-16 Additionally, this study exclusively relied on prescription data
from the Medicare Part D database, which may have led to underestimations of the prescription amounts of
dupilumab.6,13,18

In conclusion, at least, this study provided to all dermatologists, patients, and policy makers that the
industry sponsored meal payments to dermatologists were significantly associated with higher dupilumab
prescriptions and large healthcare expenditures in the United States. Thus, all dermatologists need to pay
more attention to their financial relationships with the healthcare industry and the impact these relationships
may have on their clinical practices.
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