
This study was a retrospective, single-center, IRB approved chart 

review and pharmacoeconomic analysis. 

All administrations of selected immunologic therapies (see Table 

1) in the inpatient setting were identified as detailed in phase I of 

this study.9 

Account payer information and account status were determined 

for each administration. 

• Data was aggregated by account in order to determine the 

total amount of selected therapies billed on each account. 

• Three different costs of each selected immunologic therapy 

were determined. These included the Group Purchasing 

Organization (GPO) cost, Wholesale Acquisition Cost (WAC), 

and 340B cost. 

• A “Cost per Billing Unit”, based on the institution’s defined 

billing unit for each medication, was calculated at the GPO, 

WAC, and 340B contract price levels. 

• Data was annualized using a factor of 2.43. 

 

 

 

 

Percentages of annualized data were calculated to display 

varying degrees of shifting medication administration to the 

outpatient setting. 

For each account, cost calculations were performed as 

detailed below: 

• Inpatient medication costs were calculated based on the 

current GPO price. 

• Outpatient medication costs were calculated based on 

current 340B price. 

• Outpatient medication charges were calculated based on 

payer-specific institutional charge formulas. 

• Outpatient medication reimbursement was calculated based 

on historical reimbursement data according to account-

specific payer. 

• Outpatient medication margin was calculated as outpatient 

reimbursement minus outpatient cost. 

• Opportunity cost was the sum of inpatient medication costs 

and outpatient medication margin. 
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This pharmacoeconomic evaluation included 94 inpatient 

hospital accounts and 10 selected immunologic therapies. 

The opportunity cost of current administration practices for 

immunologic therapies during the study period was $948,254; 

this equates to an annual opportunity cost of $2,307,419. 

• Nearly two-thirds (64%) of included accounts received at 

least 1 dose of rituximab. As a direct result, approximately 

77% of total opportunity cost would be driven by a transition 

of rituximab to the outpatient setting. 

• Inpatient medication cost represented 33% of total inpatient 

reimbursement; this represents significant opportunity to 

improve inpatient hospital operating margins and cash flow.  

A 100% shift of use to the outpatient setting is likely not 

achievable given that a number of medications are included in 

chemotherapy regimens that require hospitalization (further 

discussed in phase I).  

Limitations and Assumptions: 

• Inpatient revenue would not decrease as inpatient drug 

spend is decreased. 

• Analysis was based on medication cost alone and did not 

include cost of administration, preparation, delivery, etc. 

• Outpatient medication cost was calculated assuming all 

patients were 340B-eligible. 

• Rituximab calculations were based on acquisition through 

the historical UNC wholesaler distribution network rather 

than the Genentech restricted distribution network 

implemented in October 2014. 

• Limited number of accounts with administrations for some 

immunologic therapies during study  period. 

Table 2. Opportunity Cost of Current Practice 

Table 2. Payer Mix 

After characterizing the inpatient utilization of selected 

immunologic therapies and determining appropriateness of 

administration location, phase II of this research aims to 

calculate the opportunity cost of current practice. 

 

• Significant opportunity exists to shift the administration of 

high-cost, immunologic therapies to the outpatient setting. 

• The total opportunity cost of current practice is an estimated 

$2.3 million. 

• Based on the results of phase I of this study identifying 60% 

of all administrations as doses with opportunity, a 50 to 75% 

transition to the outpatient setting yields a projected 

opportunity cost of $1.1 to $1.7 million. 

• This transition will decrease the total cost of care at the 

patient, health-system, and societal level. 

Strategic Recommendations 

• UNCH formulary restriction policies, as approved by the 

Pharmacy and Therapeutics Committee, should be updated 

to shift use to the outpatient setting. 

• Alerts and reminders should be created within the EHR to 

optimize prescriber compliance with these policies. 

• WAC and GPO contract prices should be optimized, with 

consideration of directly engaging manufacturers. 

• Healthcare continues to move towards value-based care 

and hospitals must develop programs that improve quality 

and reduce costs.1,2  

• Prescription drug expenditures are expected to increase     

3-5% across all settings in 2014, creating an increased 

pressure to optimize medication use.3   

• Effective formulary management can provide a systematic 

approach to ensure the appropriate utilization of these and 

other complex high-cost therapies. 

• For the period June 2012 to June 2013, utilization of a 

number of high-cost medications at University of North 

Carolina Hospitals (UNCH) ranked in the high and median 

quartiles of use among University HealthSystem Consortium 

(UHC) institutions.4 

• Immunologic therapies are among the most expensive 

medications utilized in health care, accounting for 4 of the 

top 15 expenditures in nonfederal hospitals and 7 of the top 

15 expenditures within clinics.3  

• Due to the high cost of immunologic therapies, coupled with 

demands for increased quality and reduced costs, utilization 

and reimbursement for these medications must be carefully 

considered.  

• Because inpatient reimbursement is primarily determined by 

a diagnosis-related group (DRG) and does not include direct 

payment for medications, high-cost immunologic therapies 

may potentially exceed the reimbursement for the entire 

hospital encounter leading to a net loss of revenue.5  

• Outpatient drug reimbursement is directly based on 

acquisition and administration costs, creating opportunity for 

revenue generation.6 

• Health-systems that qualify to participate in the 340B Drug 

Pricing Program are able to procure outpatient medications 

at decreased prices enabling them to provide services to 

underserved populations.7 

• The majority of immunologic therapies are utilized for the 

management of chronic disease states, which creates 

opportunity to administer these medications in the outpatient 

setting.  

• The success of transitioning high-cost medications to the 

ambulatory setting within academic medical centers has 

been previously reported in the literature.8 

 Table 3. Potential Impact of Transition to Outpatient Setting 

Figure 1. Inpatient Drug Spend as a Percentage of Total Inpatient 
Reimbursement  
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   Rituximab 72 $415,926  $176,462  $512,065  $335,603  $751,530  

   Adalimumab 12 $33,052  $9,240  $35,467  $26,227  $59,279  

   Infliximab 12 $35,021  $17,274  $38,681  $21,408  $56,429  

   Eculizumab 2 $35,982  $25,416  $30,607  $5,191  $41,173  

   Brentuximab 1 $9,883  $6,332  $14,609  $8,277  $18,160  

   Ofatumumab 4 $15,524  $11,774  $6,204  ($5,570) $9,954  

   Etanercept 4 $1,399  $151  $2,665  $2,514  $3,913  

   Natalizumab 1 $4,679  $1,241  -      ($1,241) $3,438  

   Denosumab 2 $3,385  $2,419  $1,669  ($749) $2,636  

   Tocilizumab 1 $1,441  $1,038  $1,340  $302  $1,743  

Total 111 $556,292  $251,345  $643,308  $391,962  $948,254  

Annualized Total 270 $1,353,644  $611,607  $1,565,382  $953,775  $2,307,419  

 50% Shift   60% Shift   75% Shift  

 Inpatient Medication Cost  $676,822  $812,186  $1,015,233  

 Outpatient Medication Margin  $476,888  $572,265  $715,331  

 Opportunity Cost  $1,153,709  $1,384,451  $1,730,564  

Primary Payer Class Count Percent 

    Blue Cross Blue Shield 35 32% 

    Medicare 27 24% 

    Other 18 16% 

    North Carolina Medicaid 17 15% 

    Self-pay 7 6% 

    Blue Cross Blue Shield Medicare Advantage 7 6% 

Total 111 100% 
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