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Abstract
BACKGROUND—Infliximab is the most widely used biologic agent for Crohn’s disease (CD)
and ulcerative colitis (UC), but requires outpatient infusion units due to its intravenous
administration requirement.

OBJECTIVES—1) To determine the average non-drug costs associated with each outpatient use
of infliximab for pediatric IBD. 2) To determine the proportion of non-drug costs associated with
each outpatient infliximab use relative to the total cost of each encounter.

METHODS—Hospital administrative and pharmacy databases were queried for all short stay unit
encounters at Lucile Packard Children’s Hospital at Stanford University linked to infliximab
infusions for IBD between January 1, 2006 and December 31, 2011. Infliximab drug and non-drug
costs associated with CD and UC were compared.

RESULTS—A total of 771 unique encounters were generated for 76 pediatric patients (53 CD,
23 UC). For direct costs related to infliximab infusions for either CD or UC patients, more than
77% of the total health care costs per encounter were related to personnel (e.g., nursing), facility
operations, and laboratory costs. Only 23% of the total costs were related to the actual infliximab
drug costs. Based on an 80/20 payor mix of managed care vs. government-subsidized insurance
payors, 24.5% of the total reimbursements were applied to non-drug costs in CD; 20.9% in UC.

CONCLUSIONS—Non-drug costs represent a substantial proportion of the total cost of
outpatient infliximab-related actual costs in IBD. Personnel costs represent the largest segment of
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the non-drug costs. The actual drug costs of infliximab represent a small proportion of the total
costs.
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INTRODUCTION
Since the market availability of biologic agents, antibodies targeting tumor necrosis factor
(TNF-α) are the latest therapeutic options for patients with Crohn’s disease (CD) and
ulcerative colitis (UC). In the last decade, infliximab is demonstrated in numerous multi-
center trials to provide beneficial outcomes in patients with CD1,2 and UC3. Although the
data for children and adolescents are limited, current literature reported treatment with
infliximab was associated with clinical improvement in pediatric patients with inflammatory
bowel disease (IBD)4,5.

While the advent of infliximab improved the treatment of pediatric and adult IBD, the
increased utilization of biologics focused the attention of payors and policy makers to
manage the costs associated with infused biologic therapies. Majority of infliximab
infusions are provided in a costly outpatient hospital-based setting due to its intravenous
administration requirement. Based on a previously published report of outpatient infliximab
infusions, privately insured health-plan paid an average $2793 per infusion and $583 per
100-mg vial of infliximab in 20066. Attempts to reduce costs related to administration
resulted in alternative sites of care such as physician offices7 and home infusion pilot
programs.8

Although biologics are expensive drugs, medications account for less than 3% of the
average overall direct healthcare costs associated with CD.9 In 2008, the annual direct cost
of outpatient medications used for the treatment of UC in the United States is estimated at
$135310. Due to the increasing trends of biologics use at our center to treat IBD, we
hypothesize additional costs due to non-drug expenditures are increasing and significant for
infused therapies. To our knowledge, there is no study to date examining the drug and non-
drug cost distribution of outpatient infliximab infusions for IBD. Therefore, the primary
aims of this study are: 1) to determine the average non-drug costs associated with each
outpatient administration of infliximab for pediatric IBD, and 2) to determine the proportion
of non-drug costs associated with each outpatient infliximab use relative to the total cost of
each encounter.

METHODS
Data Source & Study Population

Using pharmacy records, a data query of all infliximab infusions administered to patients at
Lucile Packard Children’s Hospital (LPCH) at Stanford between January 1, 2006 and
December 31, 2011 was requested to the Information Services Department. STRIDE
Database (Stanford Translational Research Integrated Database) was used in identifying
these patient encounters with CD or UC using ICD-9 codes between the range of 555.0 and
556.9. Only infliximab infusions administered to patients with IBD in the outpatient
hospital-based setting were included in the final database. Hospital administrative account
linked to each patient encounter of interest was accessed for financial data accuracy through
the financial billing office. Each patient encounter in the final database was validated for a
transaction for infliximab infusion during the study period. A separate financial
administrative database generated by the hospital finance office was used to confirm our
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original data from the billing office. Stanford University Institutional Review Board
approved the protocol for this study.

Cost and Database Analysis
In our report, costs are implied to be actual direct costs to LPCH. Examples of actual costs
are pharmacy acquisition costs and facility operations cost; this is in contrast to costs related
to charges and reimbursements (see Note on Reimbursements). Patient baseline
characteristics and infusion related costs were collected. Patient demographic variables
included age, gender, race, and insurance type. IBD diagnosis was stratified between CD
and UC. Patient records containing both CD and UC ICD-9 codes were individually
assessed via chart review to determine one IBD diagnosis, depending on clinical impression
documented in patient records or predominance of one particular ICD-9 code for each
patient.

RESULTS
Patient Demographics

Table 1 shows the baseline characteristics of the patients represented in the study between
January 1, 2006 and December 31, 2011. Our study included 76 unique patients with IBD,
representing 53 CD and 23 UC patients with an average age range of 14.4 to 14.9 at the time
of patient encounter. Total patient encounters were 555 for CD and 216 for UC. Consistent
with racial demographics reported in existing IBD literature, the majority of our patients
were categorized as White 78.3 to 81.1%. However, there is significant proportion of Asian
patients (11.3 to 13%) in the study, likely due to the larger percentage of Asians in the San
Francisco Bay Area compared to other locales of the United States. More than three-fourths
of our patients were privately insured at the time of patient encounter.

Annual Outpatient Infliximab Drug Costs
Figure 1 shows the actual outpatient hospital expenditures on infliximab since 2007 at
LPCH, comparing outpatient infliximab use by pediatric gastroenterology service, pediatric
rheumatology service, and total use by all medical services. Peak cumulative infliximab
drug costs were reported in 2009 when direct annual infliximab cost approximately
$775,000. Gradual decline was seen in 2010 ($720,000) and 2011 ($688,000). Meanwhile,
outpatient gastroenterology infliximab utilization and subsequent drug cost have increased
since 2007, with total annual drug cost of approximately $393,000 in 2011. Estimated by
drug expenses only, pediatric gastroenterology service is using more than 57% of the total
outpatient infliximab at LPCH.

Distribution of Costs per Outpatient Infliximab Encounter
Table 2 describes the composition of direct costs related to an average of the 771 infliximab
infusions. Cost categories are assigned to 3 groups: 1) pharmacy-related costs, 2) personnel
costs, and 3) other overhead costs. Pharmacy-related costs are subdivided as the direct
pharmacy acquisition cost of the drug infliximab. Other pharmacy costs include pharmacy
costs of materials and processing costs generated during the encounter. Other incidental
medications and supplies required during the short stay unit visit include, but not limited to,
premedications, epinephrine, topical anesthetics, intravenous starter kits, and saline
solutions. Personnel costs comprise of nursing and short stay unit staff costs (e.g., unit
scheduler). Other overhead costs include facility costs, maintenance costs, and laboratory
processing costs from concomitant serological tests (e.g., complete blood counts, C-reactive
protein, liver function tests, etc).
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Non-drug costs of infliximab—Table 2 shows 77.4% of the total health care costs per
CD encounter were related to non-drug costs. Similarly, 77.3% of total costs were attributed
to non-drug costs in UC. 22.6% and 22.7% of the total costs in CD and UC, respectively,
were assigned to the actual infliximab drug cost. The proportions of drug and non-drug costs
were based on an aggregate average of 771 (555 CD and 216 UC) actual costs per
infliximab infusion over the 6 years of observation.

Note on Reimbursements
Based on an 80/20 payor-mix of managed care vs. government-subsidized insurance payors,
LPCH reported in 2011 that 24.5% of the total reimbursements were applied to non-drug
costs in CD; 20.9% in UC. In contrast, when limited to government-subsidized programs
and payors, 90.4% of the total reimbursements were applied towards non-drug costs related
to patient care.

DISCUSSION
To our knowledge, our investigation is the first report to estimate the non-drug costs
associated with outpatient infliximab use in IBD. Our analysis suggests that actual non-drug
costs (77.4% of total actual costs per infusion) comprise a majority of the total costs for each
outpatient infliximab encounter. Nursing and personnel costs appear to be a substantial
proportion of the non-drug costs. Although recent adult data suggest that patients may
tolerate a shortened infusion time,11 most patients requiring infliximab still undergo a
typical 2 to 3 hour infusion period in the outpatient hospital setting. Our study results may
not be fully generalizable if institutional payor-mix is substantially different from LPCH or
if there is high variability in nursing and facility costs between institutions. However, hourly
compensation for registered nurses – although highest in California – remain relatively
uniform between states and hourly rate differences remain small.12 Therefore, based on our
findings, we conclude that non-drug costs of infliximab administration for IBD are likely to
be greater than the actual drug costs in most medical practices and institutions.

Maximizing cost-efficiency through expanding outpatient services is a commonly adopted
goal of health care systems.13,14,15 The growing popularity of short stay units, infusion
units, in-home infusion services, and the like represent the general trend to avoid
hospitalization for routine maintenance therapies. In gastroenterology, infliximab represents
an important drug with implications for a greater role in future standard of care, as the “top-
down” approach to biologics use becomes evidence-based practice.16 Our report highlights
the need to address how providers should to consider the total cost per encounter –
especially in limited resource settings – rather than single drug costs.

Comparative studies between infliximab versus self-injectable biologics and precise
qualitative evaluations assessing patient preferences are needed to understand whether the
added non-drug costs of intravenous biologics are acceptable to optimize patients’ health
and quality-of-life while maintaining cost-efficiency. Furthermore, especially in the
pediatric patient population, the indirect costs can be substantial when 3 hour infusions
require potential disturbances to daily parents’ work and patients’ school schedules.
Subcutaneous adalimumab may represent one therapeutic alternative to minimize non-drug
and indirect costs to patients and families, especially considering the latest safety and
efficacy evidence of adalimumab in the pediatric CD population.17 However, self injections
may introduce additional medication adherence issues compared to outpatient infusion
visits, particularly in the pediatric population.

Given the historical trend of previously successful and profitable drugs, patent extensions to
maintain “market exclusivity” are common and may be in the foreseeable future for
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infliximab.18,19 To the patient-advocating clinician, superb IBD care should continue to
drive decision-making, but the gravity of the present health care challenges require further
thought about the economics of individual medical choices creating downstream societal
impact. Based on our experience, we find that reimbursement rates by payors will be of
increasing importance. In reference to our above note on reimbursements, our center
encounters a negative profit margin each time a patient with government-subsidized
insurance receives infliximab – one example among many which will drive future
sustainability of certain clinical practices. Our report highlights the need for greater
investigation into clinical decisions around pharmaco-economics and transparency in
identifying substantial non-drug costs related standard clinical practice in gastroenterology.
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Figure 1. Actual Costs of Infliximab at LPCH
Annual infliximab expenditure at LPCH during 2006–2011. Estimated by drug expenditure,
pediatric gastroenterology and rheumatology comprised majority of infliximab utilization.
Total estimated infliximab use by all medical services at LPCH increased since 2007.
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Table 1

Patient Demographics

No. (%)

Crohn’s
Disease

Ulcerative
Colitis

# of encounters 555 216

# of unique patients 53 23

Gender

  Female 24 (45.2) 11 (47.8)

  Male 29 (54.8) 12 (52.2)

Race

  White 43 (81.1) 18 (78.3)

  Black 2 (3.8) 1 (4.3)

  Asian 6 (11.3) 3 (13)

  Other 2 (3.8) 1 (4.3)

Age, mean (SD), years

  Initial encounter 13.8 (3.5) 13.7 (4.7)

  Time of study 14.9 (3.5) 14.4 (3.7)

Insurance coverage

  Private 42 (79.2) 18 (78.3)

  Government subsidized 11 (20.8) 4 (17.3)

  Unknown 0 1 (4.4)
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Table 2

Direct Costs of Outpatient Infliximab Infusions in Pediatric IBD

IBD Type Distribution
of Costs

Crohn’s disease (n=53)

  Pharmacy-related

    Infliximab drug cost 22.6%

    Other pharmacy costs 23.0%

  Personnel (i.e., nursing, short stay unit staff) 31.8%

  Other overhead (e.g., facilities, maintenance) 22.6%

Non-Drug Cost Per Infusion in CD 77.4%

Ulcerative colitis (n=23)

  Pharmacy-related

    Infliximab cost 22.7%

    Other pharmacy costs 23.1%

  Personnel (i.e., nursing, short stay unit staff) 31.5%

  Other overhead (e.g., facilities, maintenance) 22.7%

Non-Drug Cost Per Infusion in UC 77.3%
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