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Introduction

Prescription drug manufacturers routinely offer postsale rebates to pharmacy benefit managers
(PBMs) and health insurance plans.1 While drug rebates can reduce plans’ net costs, rebates do not
reduce patients’ cost sharing, which is usually based on prerebate list prices set by drug companies.1,2

Drug rebates can incentivize drug manufacturers to inflate list prices and PBMs to distort drug
formularies to favor high list price and high rebate therapies.1-3 These issues are the focus of recent
policy proposals by the US Department of Health and Human Services, as well as federal legislative
initiatives.4

Recent studies have estimated overall price concessions for prescription drugs by using drug
manufacturers’ financial disclosures.2,3,5 However, estimated overall price concessions also include
coupons, discounts, and other nonrebate items that do not necessarily affect PBMs’ incentives, and it
remains unknown what insurance plan characteristics are associated with drug rebates. In this
economic evaluation, we examined the magnitude and trend of prescription drug rebates in
commercial markets from 2015 to 2019 and identified insurance plan factors associated with rebates.

Methods

We obtained data from health insurers’ mandatory medical loss ratio (MLR) filings for 2015 through
2019.6 Each insurer’s MLR information is provided separately for each state and each market within a
state (individual, small group, large group). The present sample includes approximately 2200 unique
health plans (70 million covered lives each year) with reported positive prescription drug rebates.
Annual prerebate prescription drug spending was approximately $15 billion to $16 billion for
individual plans, $13 billion for small group plans, and grew from $33.0 billion to $41.3 billion for large
group plans (eMethods 1 and 2 in the Supplement).

We examined median prerebate and postrebate drug cost per covered life (PCL) and median
Rebate% (rebate amount divided by prerebate drug cost) over the 5-year period, separately by plan
type. We used multivariable linear regression models to examine how Rebate% varied across plan
characteristics. We included indicator variables for year, state, and each major insurer. All dollar
amounts were adjusted to 2019 values using the Consumer Price Index.

This study follows the Consolidated Health Economic Evaluation Reporting Standards
(CHEERS) reporting guidance for economic evaluations. This study does not meet the criteria for
human participant research; therefore, institutional review board approval was not sought.

Results

The Figure shows that, from 2015 to 2019, median prerebate drug cost PCL per year increased by
68.1% (from $734 to $1234) for individual plans, 44.9% (from $752 to $1090) for small group plans,
and 23.9% (from $791 to $980) for large group plans, while median postrebate drug cost PCL per
year increased by 54.5% (from $644 to $995) for individual plans, 24.0% (from $642 to $796) for
small group plans, and only 7.6% (from $686 to $738) for large group plans. Median Rebate% grew
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steadily for all 3 plan types: from 11.2% to 18.7%, from 13.3% to 22.3%, and from 13.6% to 22.0% for
individual plans, small group plans, and large group plans, respectively.

Figure. Median Prerebate and Postrebate Drug Cost per Covered Life (PCL) per Year and Median Rebate%
for 2015-2019 by Plan Type
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Rebate% was measured as a plan’s total
pharmaceutical rebate divided by its total prerebate
prescription drug costs. All dollar amounts were
adjusted to 2019 values using the Consumer Price
Index. The median covered lives among individual
plans for each year between 2015 and 2019 were 3282,
6110, 4955, 4752, and 6318, respectively (A); for small
group plans, 4416, 6719, 6017, 6323, and 6085,
respectively (B); and for large group plans, 10 760,
13 857, 14 337, 15 098, and 14 020, respectively (C).
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Regression results identified drug cost PCL per year as the only plan characteristic statistically
significantly associated with Rebate% across all plan types (Table). Holding other factors constant, as
drug cost PCL per year grew by 10%, Rebate% dropped by 0.3% for individual plans (P < .001), 0.3%
for small group plans (P < .001), and 0.2% for large group plans (P < .001).

Discussion

Results of this economic evaluation show that from 2015 to 2019, the growth of prerebate
prescription drug costs (used for patients’ cost sharing) outpaced the growth of postrebate drug
costs for all 3 commercial plan types. The consistently negative association between prerebate drug
cost PCL per year and Rebate% documented in this study might reflect the fact that many expensive
drugs with little competition rarely offer large manufacturer rebates.2 As a limitation of this study,
caution is needed in interpreting the results owing to the lack of information from MLR reports on
benefit design and drug utilization, especially on the composition of brand-name drugs vs generics.
Because rebates are almost uniformly directed at brand-name drugs, the actual magnitude of rebates
in commercial plans is higher than Rebate% estimated in this study.

Table. Results From Regression of Rebate% on Plan-Level Characteristics by Plan Typea

Variable

Individual plan Small group plan Large group plan

Coefficient (95% CI) P value Coefficient (95% CI) P value Coefficient (95% CI) P value
Plan characteristicsb

Log drug cost per covered life per year −0.03 (−0.04 to −0.02) <.001 −0.03 (−0.03 to −0.02) <.001 −0.02 (−0.02 to −0.01) <.001

Log No. of covered lives −0.01 (−0.01 to −0.01) <.001 −0.00 (−0.00 to −0.00) <.001 −0.00 (−0.00 to 0.00) .07

Drug cost to total claims ratio −0.00 (−0.05 to 0.04) .82 −0.00 (−0.04 to 0.04) .99 −0.02 (−0.06 to 0.02) .22

Major insurerc

Blue Cross Blue Shield 0.05 (0.03 to 0.06) <.001 0.02 (0.01 to 0.03) <.001 0.01 (0.01 to 0.02) <.001

Kaiser Permanente −0.06 (−0.11 to −0.02) .008 −0.09 (−0.12 to −0.07) <.001 −0.09 (−0.11 to −0.07) <.001

UnitedHealthcare 0.10 (0.09 to 0.12) <.001 0.14 (0.13 to 0.15) <.001 0.13 (0.12 to 0.14) <.001

Health Care Service Corporation 0.05 (−0.01 to 0.10) .13 0.01 (−0.02 to 0.05) .40 0.01 (−0.02 to 0.04) .47

Aetna 0.01 (−0.01 to 0.04) .24 −0.01 (−0.02 to 0.00) .13 −0.00 (−0.01 to 0.00) .50

Humana 0.03 (−0.01 to 0.06) .11 0.01 (−0.00 to 0.03) .08 0.02 (0.00 to 0.03) .006

Cigna 0.02 (−0.02 to 0.05) .30 0.09 (0.06 to 0.11) <.001 0.03 (0.02 to 0.04) <.001

Centene 0.07 (0.04 to 0.11) <.001 0.01 (−0.02 to 0.05) .51 −0.02 (−0.04 to 0.00) .09

Year

2016 0.02 (0.00 to 0.03) .03 0.03 (0.02 to 0.03) <.001 0.02 (0.01 to 0.02) <.001

2017 0.03 (0.01 to 0.04) .003 0.03 (0.02 to 0.04) <.001 0.03 (0.02 to 0.04) <.001

2018 0.05 (0.03 to 0.07) <.001 0.06 (0.05 to 0.07) <.001 0.06 (0.06 to 0.07) <.001

2019 0.07 (0.06 to 0.09) <.001 0.07 (0.06 to 0.08) <.001 0.08 (0.08 to 0.09) <.001

State fixed effects Yes NA Yes NA Yes NA

R2 0.20 NA 0.49 NA 0.52 NA

No. of plan-years 2537 NA 2515 NA 2905 NA

Abbreviation: NA, not applicable.
a Rebate% was measured as a plan’s total pharmaceutical rebate divided by its total

prerebate prescription drug costs. All dollar amounts were adjusted to 2019 values
using the Consumer Price Index.

b Plan characteristics include a plan’s drug spending (prerebate drug cost per covered life
per year), size (No. of covered lives), and the relative importance of prescription-drug
spending to all health care spending (ratio of prerebate drug cost to total claims).

c Each of the included insurers had more than 8.5 million covered lives during the sample
period across the 3 plan types combined, substantially higher than the approximately
3 million covered lives of the next largest insurer.

JAMA Health Forum | Research Letter Trends of Prescription Drug Manufacturer Rebates in Commercial Health Insurance Plans, 2015-2019

JAMA Health Forum. 2022;3(5):e220888. doi:10.1001/jamahealthforum.2022.0888 (Reprinted) May 6, 2022 3/4

Downloaded From: https://jamanetwork.com/ by a Texas Christian University User  on 01/18/2023



ARTICLE INFORMATION
Accepted for Publication: March 15, 2022.

Published: May 6, 2022. doi:10.1001/jamahealthforum.2022.0888

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2022 Plummer E
et al. JAMA Health Forum.

Corresponding Author: Ge Bai, PhD, CPA, Johns Hopkins Carey Business School, 100 International Drive,
Baltimore, MD 21202 (gbai@jhu.edu).

Author Affiliations: Neeley School of Business, Texas Christian University, Fort Worth (Plummer); TCU School of
Medicine, Texas Christian University, Fort Worth (Plummer); Department of Health Policy and Management, Johns
Hopkins Bloomberg School of Public Health, Baltimore, Maryland (Socal, Ballreich, Anderson, Bai); Johns Hopkins
School of Medicine, Baltimore, Maryland (Anderson); Johns Hopkins Carey Business School, Baltimore,
Maryland (Bai).

Author Contributions: Dr Plummer had full access to all of the data in the study and takes responsibility for the
integrity of the data and the accuracy of the data analysis.

Concept and design: Plummer, Socal, Anderson, Bai.

Acquisition, analysis, or interpretation of data: Plummer, Socal, Ballreich.

Drafting of the manuscript: Plummer, Socal, Anderson, Bai.

Critical revision of the manuscript for important intellectual content: Plummer, Socal, Ballreich, Bai.

Statistical analysis: Plummer, Ballreich.

Obtained funding: Anderson, Bai.

Administrative, technical, or material support: Bai.

Supervision: Anderson, Bai.

Conflict of Interest Disclosures: None reported.

Funding/Support: Drs Socal, Ballreich, Anderson, and Bai are supported by Arnold Ventures.

Role of the Funder/Sponsor: Arnold Ventures had no role in the design and conduct of the study; collection,
management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and
decision to submit the manuscript for publication.

REFERENCE
1. Bai G, Sen AP, Anderson GF. Pharmacy benefit managers, brand-name drug prices, and patient cost sharing. Ann
Intern Med. 2018;168(6):436-437. doi:10.7326/M17-2506

2. Hernandez I, San-Juan-Rodriguez A, Good CB, Gellad WF. Changes in list prices, net prices, and discounts for
branded drugs in the US, 2007-2018. JAMA. 2020;323(9):854-862. doi:10.1001/jama.2020.1012

3. Yeung K, Dusetzina SB, Basu A. Association of branded prescription drug rebate size and patient out-of-pocket
costs in a nationally representative sample, 2007-2018. JAMA Netw Open. 2021;4(6):e2113393.
doi:10.1001/jamanetworkopen.2021.13393

4. Fraud and Abuse; Removal of Safe Harbor Protection for Rebates Involving Prescription Pharmaceuticals and
Creation of New Safe Harbor Protection for Certain Point-of-Sale Reductions in Price on Prescription
Pharmaceuticals and Certain Pharmacy Benefit Manager Service Fees; Additional Delayed Effective Date. 42 CFR
§1001 (2021). March 22, 2021. Accessed April 5, 2022. https://www.federalregister.gov/documents/2021/03/22/
2021-05903/fraud-and-abuse-removal-of-safe-harbor-protection-for-rebates-involving-prescription-
pharmaceuticals

5. Feldman WB, Rome BN, Raimond VC, Gagne JJ, Kesselheim AS. Estimating rebates and other discounts received
by Medicare Part D. JAMA Health Forum. 2021;2(6):e210626. doi:10.1001/jamahealthforum.2021.0626

6. Medical loss ratio data and system resources. Centers for Medicare and Medicaid Services. Accessed April 5,
2022. https://www.cms.gov/CCIIO/Resources/Data-Resources/mlr

SUPPLEMENT.
eMethods 1. Data and Sample
eMethods 2. Regression Model

JAMA Health Forum | Research Letter Trends of Prescription Drug Manufacturer Rebates in Commercial Health Insurance Plans, 2015-2019

JAMA Health Forum. 2022;3(5):e220888. doi:10.1001/jamahealthforum.2022.0888 (Reprinted) May 6, 2022 4/4

Downloaded From: https://jamanetwork.com/ by a Texas Christian University User  on 01/18/2023

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamahealthforum.2022.0888&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamahealthforum.2022.0888
https://jamanetwork.com/pages/cc-by-license-permissions/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamahealthforum.2022.0888
mailto:gbai@jhu.edu
https://dx.doi.org/10.7326/M17-2506
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2020.1012&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamahealthforum.2022.0888
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2021.13393&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamahealthforum.2022.0888
https://www.federalregister.gov/documents/2021/03/22/2021-05903/fraud-and-abuse-removal-of-safe-harbor-protection-for-rebates-involving-prescription-pharmaceuticals
https://www.federalregister.gov/documents/2021/03/22/2021-05903/fraud-and-abuse-removal-of-safe-harbor-protection-for-rebates-involving-prescription-pharmaceuticals
https://www.federalregister.gov/documents/2021/03/22/2021-05903/fraud-and-abuse-removal-of-safe-harbor-protection-for-rebates-involving-prescription-pharmaceuticals
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamahealthforum.2021.0626&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamahealthforum.2022.0888
https://www.cms.gov/CCIIO/Resources/Data-Resources/mlr

