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eAppendix. Supplemental Methods 
Newly Marketed Drugs 

Newly marketed brand-name drugs from 2008 to 2016 were identified using the same 
method as previously described.1 Drugs were first identified using SSR Health, a database that 
contains data on 1230 brand-name products made by public companies.2 The date of market 
entry was determined primarily based on the first quarter of available data in SSR Health; in 
cases when this occurred 1 year or more after US Food and Drug Administration approval, we 
used an industry database (IBM Red Book) to verify and correct, if necessary, the date of 
market entry. 
 
Net Sales 

We obtained quarterly net sales data from SSR Health, which collects this information 
from public quarterly manufacturer financial reports. Companies report product-level sales net 
of any price concessions, including rebates to payers and pharmacy benefit managers.  

We reviewed drugs with missing quarterly data during the first 5 years on the market 
and manually reviewed quarterly financial reports to fill in any additional data that were 
available. Companies typically report sales only on their highest-selling products, so in cases 
where sales were not reported we assumed zero sales. Four drugs had no reported sales in the 
first 5 years; in these cases we rounded to a nominal amount of $100,000 so that these could 
be included in the log-transformed model. 
 
Orphan Designation 
 We classified drugs as orphan-designated if they were initially approved by the FDA for 
only orphan designated indications. To determine this, we searched the FDA’s Orphan Drug 
Designations and Approvals to identify all indications granted an orphan designation for each 
drug, as well as the date of the designation.3 Drugs without any orphan designations were 
assumed to be non-orphan. For those with 1 or more orphan designation, we compared these 
designations against the indications listed on each drug’s originally approved FDA labeling from 
Drugs@FDA. 4  We classified drugs as orphan-designated only if the drug’s original indication 
was granted an orphan designation prior to FDA approval. In cases where drugs had multiple 
initial indications, we only classified drugs as orphan-designated if all the indications were 
orphan-designated. We classified 6 drugs that had both orphan-designated and non-orphan 
indications as non-orphan, because we assumed that pricing decisions and sales during the first 
5 years would be based on the more common, non-orphan indication(s). 
For orphan-designated drugs, we reviewed all indications added to the drug’s labeling within 
the first 5 years using Drugs@FDA. Each indication was compared to the drug’s orphan 
designations. This allowed us to determine whether drugs that were initially approved for an 
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orphan indication were subsequently granted approval for a non-orphan indication in the 
subsequent 5 years. These “cross-over” drugs were still included as orphan-designated in the 
primary analysis because they still benefit from the financial incentives under the Orphan Drug 
Act and the pricing and marketing decisions were initially based on an orphan-designated 
indication.  

We also identified 10 drugs with multiple orphan-designated indications. Each orphan 
designation refers to a patient population of up to 200,000 people in the US, so drug with 2 or 
more orphan designations could be indicated to treat a larger population. 

 


