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Background: The purpose of this study was to estimate the annual cost per treated patient for 

the tumor necrosis factor (TNF) blockers, etanercept, adalimumab, and infliximab in rheumatoid 

arthritis (RA) patients covered by Medicaid.

Methods: The MarketScan Medicaid Multistate Database was used to identify adult RA 

patients who used etanercept, adalimumab, or infliximab (index agents) from 2007 to 2011. The 

index date was the first claim preceded by 180 days and followed by 360 days of continuous 

 enrollment. Patients with other conditions for which these agents are approved by the US Food 

and Drug Administration were excluded. “Continuing” patients had one or more pre-index claim 

for their index biologic, and “new” patients did not. Cost per treated patient was calculated in 

the 360 day post-index period for each index agent as the total index drug and administration 

cost to the payer and the costs of switched-to agents divided by the number of patients who 

received the index agent.

Results: A total of 1,085 patients met the study criteria. Forty-eight percent received etanercept 

(n=521); 37% received adalimumab (n=405); and 15% received infliximab (n=159). Patient 

characteristics were similar across groups (mean age 47.4 years, 83% female). The annual cost 

per treated patient was lowest for etanercept ($18,466), followed by adalimumab ($20,983) 

and infliximab ($26,516). For all agents, annual costs were lower for new patients ($17,996 for 

etanercept, $18,992 for adalimumab, and $24,756 for infliximab) than for continuing patients 

($19,004 for etanercept, $24,438 for adalimumab, and $28,127 for infliximab).

Conclusion: Etanercept had lower costs per treated patient than adalimumab or infliximab in 

both new and continuing Medicaid enrollees with RA.

Keywords: cost, tumor necrosis factor, rheumatoid arthritis, Medicaid

Introduction
Rheumatoid arthritis (RA) is an inflammatory autoimmune condition that affects 

approximately 1.3 million adults in the USA.1,2 The disease is characterized by pain, 

joint swelling, and in severe cases, progressive destruction of joint tissue. It is a severe, 

chronic, and disabling disease that can shorten life expectancy, impair quality of life, 

and often requires medications that can have substantial personal and socioeconomic 

impact.1 Tumor necrosis factor (TNF) blockers, which are biologic disease-modifying 

antirheumatic drugs (DMARDs), play an important role in the treatment of moderate 

to severe RA by helping to regulate the inflammatory process and preventing future 

joint damage.3 The most commonly used TNF blockers include etanercept (Enbrel®; 

Immunex Corporation, Thousand Oaks, CA, USA), adalimumab (Humira®; AbbVie 

Inc., North Chicago, IL, USA), and infliximab (Remicade®; Janssen Biotech, Inc., 

Horsham, PA, USA).4–6
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These three drugs differ in their method of administration, 

dose, and dosing schedule. While adalimumab and etanercept 

are each administered as a subcutaneous injection, infliximab 

is administered as an intravenous infusion and is dosed by 

weight. Specifically, the recommended doses of adalimumab 

are 40 mg every other week with the option of increasing the 

frequency to every week in patients not receiving concomi-

tant methotrexate.7 The recommended dose for etanercept is 

50 mg per week.8 The recommended dose for infliximab is 

3 mg/kg at week 0, 2, and 6, and every 8 weeks thereafter. 

The dose for infliximab may be adjusted up to 10 mg/kg or 

the frequency increased to every 4 weeks.9

Biologic DMARDs are very costly, leading to many 

state Medicaid programs implementing prior authorization 

 policies. The costs of biologic DMARDs is concerning 

because the annual costs based on dosing from the US 

package inserts can be over $20,000 per year. The number 

of states with prior authorization policies for biologic 

DMARDs increased steadily from 1999 to 2006. By 2005, 

total Medicaid DMARD spending was $567 million, with 

44.8% spend on etanercept and adalimumab.10

Several analyses have evaluated the relative costs of etan-

ercept, adalimumab, and infliximab in commercially insured 

patients with RA, but did not evaluate costs in the Medicaid 

population.4–6,11–16 Prior research evaluating costs using a large 

US database of commercially insured patients with one of 

the four primary conditions for which TNF blockers are indi-

cated (rheumatoid arthritis, psoriasis, psoriatic arthritis, or 

ankylosing spondylitis) showed that annual costs per treated 

patient on adalimumab was approximately 18% higher than 

etanercept and infliximab was approximately 57% higher 

than etanercept.4 The objective of this analysis was to add 

to the existing literature by using drug utilization and costs 

in the Medicaid population to estimate treatment patterns and 

the annual cost per patient with a diagnosis of RA receiving 

TNF blocker therapy.

Patients and methods
study population
This retrospective US claims analysis used administrative 

claims data from January 2007 through December 2011 

from the Truven Health Analytics MarketScan® Multistate 

Medicaid Database. The database contains the pooled health 

care experience from 10–13 geographically dispersed states 

during the study period. The data include records of inpatient 

services, inpatient admissions, outpatient services, and pre-

scription drug claims, as well as information on long-term 

and other medical care.

Patients were initially selected for the analysis if they 

were $18 years of age and had at least one claim for 

 etanercept, adalimumab, or infliximab between January 1, 

2007 and December 31, 2010. Certolizumab and golimumab 

were not included as index drugs in this analysis due to insuffi-

cient sample sizes. The index date was set as the first observed 

claim for a TNF blocker preceded by at least 180 days of 

continuous enrollment with prescription drug benefits in a 

Medicaid plan. If the patient’s first claim for a biologic in the 

database was not preceded by 6 months of enrollment, their 

next claim was evaluated until one that met this criterion was 

found. Patients were also required to remain continuously 

enrolled for 360 days following the index date and to have at 

least one medical claim with an  International Classification 

of Diseases Ninth Revision Clinical Modification diagnosis 

code for RA (714.0x) with 180 days prior or 30 days fol-

lowing the index date. Patients were excluded if they had 

diagnoses for other conditions treated with TNF blockers in 

the 180 days preceding or 30 days following the index date, 

including psoriasis (696.1x), psoriatic arthritis (696.0x), 

ankylosing spondylitis (720.0x), Crohn’s disease (555.xx), 

ulcerative colitis (556.xx), or juvenile idiopathic arthritis 

(714.3x). Additional exclusion criteria served to remove 

patients from the analysis with claims for more than one TNF 

blocker on the study index date and those with incomplete 

drug data availability.

Data analysis
All data analyses were descriptive. Results were stratified by 

index drug and if the patient was new or continuing treatment. 

Data on all patients were calculated for baseline demograph-

ics (age and sex), plan type, prescribing physician specialty 

for claims within 10 days before the index date, and treat-

ment status (new or continuing). Patients were considered 

to be new to their index drug treatment if they had no claim 

for their index drug during the 180-day period prior to the 

index date. Continuing patients were those who had a claim 

for their index drug during the 180-day pre-period.

Expenditures were calculated based on the quantity of 

each medication used (mg), the cost per mg of each medica-

tion, and administration costs. The quantity of each medica-

tion used was the total quantity dispensed, summed across all 

pharmacy and medical claims with an amount paid greater 

than zero. Daily dose per patient (mg) was calculated as the 

amount dispensed or infused divided by the interval until 

the next claim while the patient was persistent on the index 

therapy and then aggregated to determine the monthly dose. 

For the last claim, the amount dispensed was divided by the 
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potential clinical benefit to determine the daily dose. Each 

month was rounded to 30 days, and the annual cost was based 

on 12 months (360 days). Dosing interval was defined using 

the recommended interval in the US package inserts between 

administrations and number of syringes, which were one 

week for each etanercept injection, 2 weeks for each adali-

mumab injection, and 8 weeks for each infliximab infusion. 

Patients were excluded from the analysis if their calculated 

dose exceeded twice the maximum recommended dose (for 

any indication that the drug is approved for).

Health plan costs per treated patient were calculated by 

first determining the monthly dose for index medications 

while a patient was persistent on therapy, doses of index 

medications used after a gap in therapy, and total doses for all 

other biologics used after a switch. Switched-to medications 

included all RA biologic agents approved by the US Food and 

Drug Administration (FDA) during the study period. Total 

doses (and related costs) for switched-to medications were 

attributed to the index medication. Total health plan drug 

costs were calculated by taking the total dose for each product 

and multiplying it by the wholesale administration cost as of 

September 2013, excluding patient share of payments. The 

patient copayment per claim was deducted, the dispensing 

fee added, and the resulting number was then divided by the 

mean number of mg per claim to calculate the final cost per 

mg to the health plan. The copayment for all biologics was 

set at $3.90, ie, the maximum allowed for Medicaid recipients 

with an income #100% of the Federal Poverty Line.17 The 

dispensing fee was $2.50 for each subcutaneous biologic.

Administration costs for etanercept, adalimumab, and 

infliximab were based on Medicare fee schedules for subcuta-

neous injections and intravenous infusions.18 It was assumed 

that new initiators of subcutaneous products received one 

provider-administered dose at therapy initiation and patients 

then self-administered subsequent subcutaneous injections 

for the remaining duration of their treatment.

Administration costs for infliximab were based on the 

percentage of claims with a CPT-4 code for an intravenous 

infusion. For infusion fees, both initial and subsequent hours 

were included, and it was assumed that all infusions required 

2 hours, based on the distribution of administration times in 

the data. For infliximab claims with CPT-4 codes for infu-

sions (96413 first hour, 96415 additional hour) were used to 

describe these infusion costs.

The cost per treated patient was defined as the sum of TNF 

blocker cost and related administration costs for 360 days 

after the index date, and included costs while persistent (no 

switches or gaps of greater than 45 days in index treatment) 

on index treatment plus costs of other biologics received after 

switching or a therapy gap. The monthly drug costs were 

calculated for patients while persistent on their index therapy. 

Persistence to the index treatment was measured during the 

follow-up period across all patients, new initiators, and con-

tinuers. Non-persistence was further categorized as a switch, 

restart, or discontinuance of the index medication. A restart 

was defined as a 45-day gap following the last day of supply 

(or estimated duration of clinical benefit) and then a subsequent 

claim for the index drug after the gap. A discontinuation was 

captured if there was a 45-day gap and then no other claims 

for any biologics for the remainder of the follow-up period. 

Patients were classified as switching if they had a claim for any 

biologic that was different from the index drug during the first 

year after the index date. The lists of treatments included in 

the switching analysis were the three index drugs (etanercept, 

adalimumab, infliximab) and then all other biologics approved 

for RA (abatacept, certolizumab, golimumab, rituximab).

Cost per treated patient was calculated from the Medicaid 

perspective based on the index medication; for patients who 

switched therapies, the costs associated with the switched-

to medication were attributed to the index therapy. When a 

patient switched to another biologic, the cost of the non-index 

biologic was included in model estimates and attributed to 

the total annual cost of the index drug.

Results
Initially, there were 5,538 patients in the Medicaid database 

who had a claim for etanercept, adalimumab, or infliximab 

from January 1, 2007 to December 31, 2010 and with 

180 days of continuous enrollment prior to that date. Of 

these, 1,512 had a diagnosis of RA in the appropriate window 

(within 180 days before to 30 days after the index claim), 

were aged 18 or older, and were continuously enrolled for 

360 days following the first claim for etanercept, adalimumab, 

or infliximab. After applying the additional exclusion criteria, 

1,085 patients were eligible for the study (Table 1).

Of the 1,085 RA patients who satisfied the inclusion and 

exclusion criteria for analysis, 474 (44%) were continuing 

prior therapy with etanercept, adalimumab, or infliximab 

and 611 (56%) started a new TNF blocker on the index date. 

Etanercept (521 patients, 48%) was the most commonly used 

treatment followed by adalimumab (405 patients, 37%), and 

infliximab (159 patients, 15%), as shown in Table 2.

The demographic characteristics for all RA patients by 

initial treatment (etanercept, adalimumab or infliximab) are 

shown in Table 3. The majority of patients were in an indem-

nity health plan (.50%) followed by a point-of-service plan 
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Table 1 Patient attrition

N %

All patients with a claim for etanercept, adalimumab, or infliximab between January 1, 2007– 
December 31, 2010 and have 180 days of continuous enrollment prior to that claim

5,538 100%

  AND do not have two or more different index drugs (etanercept, adalimumab, or infliximab)  
on the index datea

5,538 100%

   anD are greater than 18 years on the index date 4,614 83%
    anD with continuous enrollment 360 days following the index date 3,157 68%
     anD a diagnosis of Ra in 180 days preceding or 30 days following the index date 1,512 48%
      anD no diagnosis of PsO, Psa, as, CD, or UC, or Jia in the 180 days preceding  

or 30 days following the index date
1,347 89%

       anD no claims with incomplete drug data availability 1,085 81%
Patients available for the study 1,085

Notes: aThe index date is the first claim for a biologic that meets the 180 day continuous enrollment criteria. a rolling selection process was used whereby the index event 
was the first claim that met the continuous enrollment criteria.
Abbreviations: Ra, rheumatoid arthritis; PsO, psoriasis; Psa, psoriatic arthritis; as, ankylosing spondylitis; UC, ulcerative colitis; CD, Crohn’s disease; Jia, juvenile 
idiopathic arthritis.

Table 2 number of patients in analysis, by initial treatment and 
status (new or continuing)

New 
patients

Continuing 
patients

All  
patients

N % N % N %

Total rheumatoid  
arthritis patients

611 56% 474 44% 1,085 100%

initial treatment distribution
 Etanercept (%) 278 45.5% 243 51.3% 521 48.0%
 Adalimumab (%) 257 42.1% 148 31.2% 405 37.3%
 Infliximab (%) 76 12.4% 83 17.5% 159 14.7%

or a health maintenance organization (20%–25%). The most 

recent provider claim before the index date was usually for a 

visit to an internist or a rheumatologist. Age distribution and 

sex were similar between the three treatment groups across 

new and continuing patients (mean age 47.4±10.7 years, 

83% female). A smaller proportion of patients on etanercept 

and adalimumab were continuing therapy at the index date 

relative to infliximab (47% and 37% versus 52%).

The cost per treated patient for adalimumab and inflix-

imab relative to etanercept, overall and by new and continuing 

patients, is shown in Figure 1. Among the three TNF block-

ers, the cost per treated patient was $18,466 for etanercept, 

$20,983 for adalimumab, and $26,516 for infliximab. For 

new and continuing patients combined, the cost per patient 

for adalimumab relative to etanercept was 114% and the cost 

per patient for infliximab relative to etanercept was 144%. 

Costs for adalimumab and infliximab relative to etanercept 

were consistently higher across both groups (continuer and 

new initiator) but more pronounced in the continuer cohort 

(129% and 148% versus 106% and 138%). Annual costs 

were also lower for new patients ($17,996 for etanercept, 

$18,992 for adalimumab, and $24,756 for infliximab) than 

for continuing patients ($19,004 for etanercept, $24,438 for 

adalimumab, and $28,127 for infliximab). The contribution 

of post-index costs (ie, treatment costs incurred after non-

persistence of the index therapy) to the total cost varied by 

index TNF blocker and comprised 9%–17% of the total cost 

per treatment patient (Table 4).

The majority of patients treated with etanercept, adali-

mumab, or infliximab discontinued treatment, switched 

to a different biologic therapy, or restarted after a gap. 

The percentage of all patients remaining on their index 

agent for the whole year was 44% for etanercept, 39% for 

adalimumab, and 47% for infliximab. Patients continuing 

on treatment were more likely to remain persistent on their 

index treatment (49% for etanercept, 47% for adalimumab, 

and 58% for infliximab) than patients newly initiating 

treatment (38% for etanercept, 34% adalimumab, and 36% 

for infliximab). Patients who indexed on adalimumab had 

a larger proportion (61%) who discontinued index treat-

ment compared with those who indexed on etanercept 

or infliximab (56% for etanercept, 53% for infliximab, 

Table 5).

Discussion
This study provides an evaluation of drug utilization and 

costs in a large US Medicaid population of RA patients 

treated with etanercept, adalimumab, or infliximab. We 

found that etanercept was both the most commonly used 

and the least costly TNF blocker. Relative to etanercept, the 

cost per treatment in these patients was 114% and 144% for 

adalimumab and infliximab, respectively. These findings are 

consistent with previous cost analyses that have compared 

the relative costs of etanercept, adalimumab, and infliximab 

in patients with RA.6–13 Prior research evaluating costs using 
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a large US database of commercially insured patients with 

one of four primary conditions for which TNF blockers are 

indicated (rheumatoid arthritis, psoriasis, psoriatic arthritis, 

or ankylosing spondylitis) showed that costs per treated 

patient on adalimumab and infliximab were approximately 

18% and 57% higher than for etanercept.4

Each year, there is a mix of RA patients newly initiating 

and continuing on treatment with etanercept, adalimumab, or 

 infliximab. This current analysis found that the annual cost differ-

ence for etanercept compared with adalimumab and infliximab 

was more pronounced in the continuer cohort (129% and 148%) 

than in the new initiator cohort (106% and 138%). This finding 

supports the literature for the commercially insured population 

where cost differences were higher among continuing patients4 

and is consistent with research reporting that elevated doses 

of adalimumab or infliximab may be required to maintain 

effectiveness over time, which could lead to higher costs. 

Previous work has demonstrated that dose modification is 

required more frequently for adalimumab and infliximab than 

for etanercept,12,14,19,20–25 potentially contributing to increased 

costs of these medications over time.12,14

Results from this analysis suggest that the majority of 

patients treated with etanercept, adalimumab, or infliximab 

were not persistent with their index therapy (ie, they discon-

tinued treatment, switched to a different biologic therapy, 

or restarted after a gap). Therapy gaps were common and 

4%–11% of total costs per treated patient were attributed to 

restarting the index drug following a gap in therapy. This is 

consistent with prior work in the Medicaid population show-

ing that adherence is low, premature discontinuation rates of 

TNF blockers are high, and suboptimal use of these drugs 

may be costly.26 Methods used to capture treatment patterns 

in this analysis were similar to work in the commercially 

insured population that followed patients on etanercept, 

adalimumab, or infliximab for 12 months and captured the 

number of patients that discontinued treatment, switched to a 

new therapy, or restarted treatment following a gap. Although 

prior work captured the number of patients who switched 

Table 3 Demographic characteristics

Etanercept Adalimumab Infliximab All patients

N % N % N % N %

Total RA patients (n, %) 521 100% 405 100% 159 100% 1,085 100%
age
 Mean 47.9 46.5 48.1 47.4
 standard deviation 10.7 10.7 10.7 10.7
Age groups (n, %)
 18–34 years 60 11.5% 63 15.6% 18 11.3% 141 13.0%
 35–44 years 115 22.1% 88 21.7% 38 23.9% 241 22.2%
 45–54 years 188 36.1% 150 37.0% 51 32.1% 389 35.9%
 55–63 years 145 27.8% 99 24.4% 51 32.1% 295 27.2%
 64–74 years 13 2.5% 5 1.2% 1 0.6% 19 1.8%
Sex (n, %)
 Female 432 82.9% 329 81.2% 137 86.2% 898 82.8%
 Male 89 17.1% 76 18.8% 22 13.8% 187 17.2%
Plan type (n, %)
 Other 0 0.0% 0 0.0% 0 0.0% 0 0.0%
  Health Maintenance Organization (HMO) 102 19.6% 76 18.8% 42 26.4% 220 20.3%
 indemnity plan 290 55.7% 235 58.0% 83 52.2% 608 56.0%
 Point of Service (POS) 127 24.4% 92 22.7% 34 21.4% 253 23.3%
  Preferred Provider Organization (PPO) 1 0.2% 1 0.2% 0 0.0% 2 0.2%
 Unknown 1 0.2% 1 0.2% 0 0.0% 2 0.2%
Prescribing physician specialty (n, %)
  Family practice/general practice 13 2.5% 9 2.2% 3 1.9% 25 2.3%
 internal medicine 130 25.0% 102 25.2% 60 37.7% 292 26.9%
 Dermatology 1 0.2% 0 0.0% 0 0.0% 1 0.1%
 Rheumatology 47 9.0% 49 12.1% 37 23.3% 133 12.3%
 Other 228 43.8% 177 43.7% 48 30.2% 453 41.8%
 Unknown 102 19.6% 68 16.8% 11 6.9% 181 16.7%
Treatment status (n, %)
 new-initators 278 53.4% 257 63.5% 76 47.8% 611 56.3%
 Continuers 243 46.6% 148 36.5% 83 52.2% 474 43.7%

Abbreviation: Ra, rheumatoid arthritis.
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to any FDA-approved biologic, it only captured dose and 

costs after discontinuation for the most frequently prescribed 

biologics (etanercept, adalimumab, and infliximab).4

This study provides a comprehensive picture of biologic 

treatment costs for RA because it captures costs following 

discontinuation of the index treatment and incorporates 

switching to biologic agents approved by the FDA  during 

the study period (etanercept, adalimumab, infliximab, 

abatacept, certolizumab, golimumab, rituximab). Total cost 

per treated patient includes both costs while persistent on 

treatment and costs attributed to the index drug following 

discontinuation (non-index costs), which were non-trivial 

for etanercept (16%), adalimumab (17%), and infliximab 

(11%). The results of this analysis may have broad implica-

tions in the context of transformations currently taking place 

in the Medicaid program, specifically in light of new federal 

mandates from the Patient Protection and Affordable Care 

Act for Medicaid expansion and the creation of new state-

based and federally facilitated competitive marketplaces 

or Affordable Health Insurance Exchanges. The main goal 

of the Patient Protection and Affordable Care Act is to 

reduce the number of uninsured in the US by providing a 

continuum of affordable coverage options through Medicaid 

and the new Health Insurance Exchanges,27,28 effectively 

increasing the number of patients receiving government-

sponsored health insurance. Since RA disproportionately 

impacts women29,30 and women comprise 69%31 of the adult 

Medicaid population, cost per treated patient in RA is an 

important metric for Medicaid plans.
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Figure 1 Costs per treated patient relative to etanercept.

Table 4 Contribution of index and post-index costs to total cost 
per treated patient

Index agent* All patients New patients Continuing  
patients

Etanercept
 Total $18,466 $17,996 $19,004
 index $15,590 $15,178 $16,061
 Post-index $2,876 $2,818 $2,943
adalimumab
 Total $20,983 $18,992 $24,438
 index $17,340 $15,706 $20,176
 Post-index $3,643 $3,286 $4,262
Infliximab
 Total $26,516 $24,756 $28,127
 index $23,555 $21,235 $25,680
 Post-index $2,961 $3,521 $2,447

Notes: *Total = index (cost of the index agent) + post-index (cost of other agents 
among patients who switched treatment in the first year after the index date).
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limitations
This analysis captured TNF blocker use and costs among 

RA patients using real-world data from a Medicaid health 

care claims database. There are no clinical data available 

on claims, so disease severity could not be evaluated. The 

absence of weight information increases the difficulty in 

capturing dose for infusion-administered drugs such as 

infliximab. This may impact treatment patterns and costs of 

TNF blockers. For the cohort of RA patients continuing on 

therapy, the total duration of treatment was unknown and 

may differ by index medication. Costs may differ based 

on concomitant or prior use of non-biologic DMARDs or 

corticosteroids, which were not included in this analysis. 

Due to sample size limitations, this analysis did not include 

certolizumab or golimumab as potential index medications, 

and future analyses should include these medications. Finally, 

these study results are limited to the Medicaid population that 

is captured in the MarketScan Multistate Medicaid Database 

and may not be generalizable to all state Medicaid programs, 

commercially insured patients, or patients without health 

care insurance.
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