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T he european League Against rheumatism (euLAr) 
recently endorsed 3 overarching principles for the 
treatment of rheumatoid arthritis (rA).1 The prin-
ciples state that rheumatologists are the specialists 

who should primarily care for patients with rA, that the treat-
ment of patients with rA should aim at the best care (based on 
a shared decision between the patient and the rheumatologist), 
and that rA is expensive with regard to medical costs and pro-
ductivity costs, both of which should be considered by the treat-
ing rheumatologist.1 The 2012 update of the 2008 American 
college of rheumatology (Acr) recommendations for medica-
tion management of rA provides a written framework, based on 
evidence, for handling the medication management of patients 
with rA, as outlined in the second article by gibofsky in this 
supplement.2,3 This article will provide an overview of direct and 
indirect costs associated with rA, with a focus on treatment-
related costs, the role of specialty pharmacy and managed care, 
and mechanisms to provide disease management that optimizes 
economic outcomes.

Direct and Indirect Costs of RA
Significant patient, healthcare, and societal costs are associ-

ated with rA. According to recent estimates, the per patient 
annual direct medical cost of rA ranges from $2000 to $10,000. 
estimates for indirect costs range from $1500 to $22,000.4,5 These 
costs depend on the cost estimates of the model, year of the 
estimate, degree of inflation over time, severity of disease, and 
treatment approach. To provide a degree of perspective, a study 
conducted between 1993 and 1994 in a uS group-model health 
maintenance organization (hmO) compared resource utilization 
and cost of care in 365 patients with rA with 10,101 patients 
with osteoarthritis (OA).6 The average individual cost of arthri-
tis care was $2162 for rA and $543 for OA, a nearly 4-fold 
greater cost for rA. in that study, the respective utilization of 
various resources was compared, including prescription medica-
tion cost (62% vs 32% for rA and OA, respectively), ambulatory 
care costs (21% vs 22%, respectively) and hospital visits (16% vs 
46%, respectively). despite the higher cost per patient for rA, 
the total population cost was $703,053 for rA and $4,728,425 
for OA, suggesting that the hmO cost for rA was substantially 
less (approximately 7-fold) than that for OA due to the relative 
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infrequency of rA.6 it is important to note that these data 
are relatively old, and more expensive therapies have been 
introduced for both diseases; therefore, if inflation were 
applied, the assumptions should be similar.

As suggested in the hmO study,6 medications account 
for a large portion of the direct medical expenses associated 
with rA. Ambulatory care costs include primary care and 
specialist visits, urgent ambulatory care visits, joint imaging, 
laboratory assessment, joint aspiration and injection, and 
nerve conduction studies. hospital care involves admission 
for disease symptoms or adverse effects, admission for joint 
surgery (including joint replacement), emergency depart-
ment visits, physical therapy, and radiologic costs.6 Other 
medical costs beyond treatment of joint disease in rA are 
associated with extraarticular rA.7 Joyce and colleagues 
sought to determine the attributable annual costs of cardio-
vascular disease and depression coexistent with rA using a 
healthcare claims database.7 Of 10,298 patients identified, 
8916 (86.6%) had rA alone, 608 (5.9%) had rA with car-
diovascular disease (cVd), 716 (7%) had rA with depres-
sion, and 58 (0.5%) had rA with depression and cVd. 
Adjusted mean total healthcare costs were highest in the rA 
plus cVd group ($14,145), followed by rA plus depression 
and cVd ($13,513), rA plus depression only ($12,225), 
and rA alone ($11,404). The mean rA-related healthcare 
costs were similar among groups ($6100-$6600), suggesting 
that the extraarticular manifestations of rA are an impor-
tant component of the cost of healthcare.7

cardiovascular complications associated with rA are an 
important contributor to mortality in rA.8 An ideal therapy 
would increase life expectancy and quality of life. in a recent 
analysis of mortality with non-biologic disease-modifying 
antirheumatic drugs (dmArds) and tumor necrosis factor 
(TNf) inhibitors, rituximab, and other biologics, mortal-
ity per 1000 patient years adjusted for age, sex, treatment, 
and comorbid conditions was improved with TNf inhibitors 
relative to dmArds (hazard ratio [hr], 0.65; P = .0004). 
mortality associated with rituximab (hr, 0.81; P = .34) and 
other biologics (hr, 0.84; P = .42) was similar to that asso-
ciated with dmArds. Across the population, each 1-point 
increase in the disease activity score in 28 joints (dAS28) 
was associated with a 15% higher death rate (hr, 1.15; P 
= .002). increased prednisone use was also associated with 
higher mortality (hr per 5 mg/day increment of prednisone 
dose, 1.2; P = .003).9 The reduction in cardiovascular events 
with TNf inhibitors relative to dmArds was demonstrated 
in some,10,11 but not all, recent studies.12 

health-related quality of life is measurable through a 
number of general (Short form-36) and disease-specific 

instruments (rA quality of life [QoL]), or combined with 
mortality into a health utility, like the quality-adjusted life-
year (QALY).5 While mortality or cardiovascular events may 
not be tangible or measurable for most individual patients, 
productivity and quality of life are important components of 
indirect costs. health benefits of rA treatment are expressed 
in terms of pain, fatigue, and loss of function.5 Physical func-
tion may be monitored through the disability index of the 
health Assessment Questionnaire (hAQ), and fatigue may 
be measured using indices such as the functional Assessment 
of chronic illness Therapy-fatigue (fAciT-f). fatigue 
occurs in about 90% of patients with rA. in a phase 3, 
placebo-controlled trial of golimumab, in patients who were 
inadequately responsive to methotrexate, hAQ (r = –0.62, 
P <.01) and dAS28 score (r = –0.42, P <.01) were signifi-
cantly correlated with fAciT-f score.13 fatigue was an inde-
pendent predictor of physical function and disease activity, 
and higher baseline fAciT-f scores (less fatigue) were more 
likely associated with achieved remission at week 24 (P = 
.024). golimumab was associated with improved fAciT-f 
scores relative to placebo at week 12 (57.5% vs 42.8%, P 
<.001) and at week 24 (65.8% vs 40.3%, P <.001).13 These 
findings were confirmed with other TNf inhibitors.14,15 A 
recent systematic review and meta-analysis confirmed a 
small, but significant, effect of any biologic agent in patients 
with an inadequate response to dmArds or TNf inhibitors 
[effect size (eS), 0.45; 95% confidence interval [ci], 0.31-
0.58]. An eS of less than 0.5 was considered small, 0.5 to 
0.8 was moderate, and greater than 0.8 was considered large. 
When TNf inhibitors plus dmArds were compared with 
placebo plus dmArds, the eS was smaller (eS, 0.36; 95% 
ci, 0.21-0.51). When biotherapies (anti-TNf, rituximab, or 
abatacept) plus dmArds were compared with dmArds 
plus placebo for an inadequate response to dmArds, the 
eS was similar (eS, 0.38; 95% ci, 0.3-0.46). When abata-
cept, golimumab, or rituximab were given with dmArds 
and compared with placebo plus dmArds for an inade-
quate response to TNf inhibitors, the eS was moderate (eS, 
0.57; 95% ci, 0.27-0.86).15 Thus, fatigue was minimized by 
improved disease activity attained with aggressive treatment. 

improvement in disease activity and fatigue can lead to 
functional improvement, which could improve work produc-
tivity. Work disability associated with rA has been estima-
ted to be 3 times as expensive as the direct medical costs of 
managing the disease.5 factors associated with work disabil-
ity include the ability to retain employment, absenteeism, 
early retirement, and reduced work performance. Significant 
irreversible work disability usually occurs within 5 years of 
disease onset; however, by 1 year, about 20% of patients 
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are no longer engaged in full-time work, and this number 
increases to about 50% by 15 years. The average disability 
costs are estimated at $10,000 per year. These estimates are 
variable and depend on the type of output of the company 
and the salary of the individual. Step activity is a measure 
of functional capacity in rA. A recent study of etanercept 
demonstrated that step activity could be improved along 
with improvements in hAQ and dAS28 disease activity, 
but this was only observed early in the disease (<5 years in 
duration), before irreversible joint damage occurred.16 A 
number of studies have demonstrated improvement in work 
productivity with TNf inhibitor therapy compared with 
dmArd therapy in early rA.17-19 in 1 of those studies, etan-
ercept plus methotrexate improved work attendance by an 
estimated 22 to 37 days per patient, compared with metho-
trexate alone. The associated cost of productivity gained, 
converted to uS dollars, was approximately $2500 to $4000 
per person. When presenteeism (reduced work performance 
on the job) was included, the estimate increased to $4700.17 
Thus, from a societal perspective, effective treatment of rA 
could improve work productivity. from an employer per-
spective, a study evaluated direct and indirect costs of rA in 
patients compared with matched controls.20 The estimated 
annual cost for a disabled patient with rA was $17,822, 3 
times that of the average matched disabled control ($6131). 
disability was more common among employees with rA 
(44%) than other matched controls (22%). Work loss costs 
for patients with rA, including disability and absentee-
ism, were 1.6 times that of matched controls.20 caution 
should be used when interpreting these data. A limitation 
of modeling cost-effectiveness in rA is that extrapolation of 
long-term benefits is often made with little or no long-term 
data. if there were a way to determine which patients would 
have severe progressive disease or which medication would 
yield the best response in an individual patient, then the 
cost-effectiveness numbers would improve substantially. As 
research continues, we may find that early biologic interven-
tion may induce durable drug-free remission, which would 
also improve the cost-effectiveness of these biologics.

Treatment-Related Costs
costs of treatment include the cost of medication, tests 

for monitoring the effects (disease response) or adverse 
effects of the drug, and administration costs (if applicable).5 
A number of studies have demonstrated that, over time, 
disease activity has improved in populations with rA. The 
improvement in disease activity and increased attainment of 
remission has been attributed to the introduction of newer 
therapies, an improved approach to treatment, and earlier 

initiation of treatment.21-23 rather than provide an exhaus-
tive review of all pharmacoeconomic studies for every avail-
able agent, this section will present select studies that focus 
on representative approaches to treatment, as suggested in 
the 2012 Acr treatment recommendations.2 The second 
article by gibofsky in this supplement can be used to assess 
differences among available treatments.3 

A recent meta-analysis examined the impact of early 
treatment on radiographic progression in rA.24 compared 
with early treatment initiation, delayed treatment initiation 
was associated with a –0.19 standardized mean difference 
(95% ci, –0.34 to –0.04), which corresponded to a 33% 
reduction (95% ci, –50% to –16%) in long-term progres-
sion (Figure 1). Patients with more aggressive disease dem-
onstrated a greater benefit from dmArd initiation (P = 
.04).24 A recent analysis compared the cost-effectiveness of 
6 dmArd-based approaches to early treatment, including 
monotherapy, step-up combination, parallel combination, 
intensive step-up combination, step-down combination, and 
a steroid plus monotherapy (table).25 Step-down combina-
tion therapy exceeded monotherapy, step-up, parallel, and 
steroid combinations, because it was less costly and more 
effective, and thus dominated the other strategies with the 
exception of the intensive strategy. comparing the remain-
ing strategy (intensive dmArd combination) to step-down 
treatment, the estimated incremental cost-effectiveness 
ratio (icer) was £27,392. The authors assumed that deci-
sion makers adopt a threshold of £20,000 (approximately 
uS$29,000) per QALY, thus the value of each strategy can 
be expressed in monetary terms; using QALY to determine 
a net benefit, the best strategy would be that with the great-
est net benefit. in this case, step-down combination therapy 
(£258k) had the greatest net benefit and could be considered 
the most cost-effective.25 

Another study compared sequential monotherapy, step-
up combination, monotherapy with prednisone, and com-
bination therapy with infliximab.26 Figure 2 demonstrates 
the 2-year costs in 2008 euros (1 euro equals approximately 
uS$1.25) of these regimens using 3 different pharmaco-
economic models. The models show that infliximab had a 
larger increase in QALYs, but that cost-effectiveness was 
only improved with work productivity in the human capital 
method. The friction method only accounts for productivity 
losses up to 6 months, and assumes an employee is replaced 
or back to work at that point. The human capital method 
accounts for sustained productivity. Thus, depending on 
the model, high-cost items could be cost-effective as long as 
cost utility is improved and work productivity is associated 
with an improvement in QALYs.26 Thus, it appears that 



Reports

S318  n www.ajmc.com n december 2012

aggressive treatment of early rA, compared with mono-
therapy regimens, is cost-effective using step-down combi-
nation therapy or combination with a TNf inhibitor due to 
enhanced efficacy, improvements in QALY, and improved 
productivity. These results confirm other published find-
ings.27-29 The lowest direct cost would be from dmArd 
optimization,27-29 but biologics as monotherapy are also con-
sidered cost-effective, with icers ranging from $50,000 to 
$100,000 (Figure 3).28 consequently, biologics in combina-
tion with dmArds for early rA have mostly proved not 
to be-cost-effective, due to icers greater than $100,000 
in 6 of 7 (85.7%) studies.28 figure 3 also demonstrates that 
when initial therapy fails, biologics after dmArd failure 
had icers less than $100,000 in 14 of 18 studies (77.8%), 
and biologics after TNf inhibitor failure had icers less 
than $100,000 in 4 out of 4 studies (100%).28 A separate 
systematic review of biologics for dmArd failure evaluated 
several scenarios using 2009 canadian dollars ($1 cana-
dian equals approximately uS$1.01).30 When methotrexate 
monotherapy failed, methotrexate monotherapy was com-
pared with biologic combination with methotrexate, and 
all 20 comparisons found icer values ranging from $6000 
to $92,000, suggesting cost-effectiveness at a willingness to 
pay threshold of $100,000 per QALY. Seven of 12 (58.3%) 
of these comparisons conducted from a societal perspective 
and 2 of 8 (25%) from a payer perspective found the therapy 

cost-effective at a willingness to pay threshold of $50,000 
per QALY. When patients who failed to respond to metho-
trexate combination therapy or sequential dmArd admin-
istration were compared with those who received additional 
dmArd sequencing or a biologic alone or in combination 
with a dmArd, 14 of 35 (40%) comparisons had icers 
below the $100,000 threshold. median icers per QALY 
were $81,000 (range, $63,000-$383,000) for adalimumab, 
$79,000 (range, $60,000-$175,000) for adalimumab plus 
methotrexate, $127,000 (range, $45,000-$612,000) for etan-
ercept, $75,000 (range, $72,000-$134,000) for etanercept 
plus methotrexate, and $133,000 (range, $80,000-$378,000) 
for infliximab plus methotrexate.30 When biologics were 
evaluated after TNf inhibitor failure in 4 studies, ritux-
imab and abatacept had icer values less than $50,000 per 
QALY, and abatacept and etanercept had icer values less 
than $100,000 in 2 of the studies (figure 3). Thus, biologic 
agents have the potential to be cost-effective, especially 
when used in combination with dmArds for dmArd fail-
ure, and are cost-effective for TNf inhibitor failure, particu-
larly when rituximab or abatacept are used.28

Role of Managed Care and Specialty Pharmacy
given the data on efficacy of pharmaceuticals in rA, 

managed care organizations have been left with a difficult 
decision regarding the most effective allocation of agents for 

n Figure 1. Representation of DMARD Initiation by Study Type24

Representation of delayed disease-modifying antirheumatic drug (DMARD) initiation by study type. A, In cohort studies of patients with early rheumatoid 
arthritis, long-term radiographic progression is contrasted between subsets with early versus delayed initiation of DMARD therapy. B, In a randomized 
controlled trial (RCT), effective DMARD regimens are compared with placebo or a less-effective DMARD regimen. At the end of the RCT period, blinding 
is removed and patients are free to receive any DMARD. In follow-up studies of these RCTs, delayed DMARD initiation is conceptualized as a relative 
delay to effective DMARD therapy in the comparator arm compared with the active treatment arm. Studies that did not receive comparable DMARDs 
during the follow-up period were excluded so that long-term radiographic progression could be compared with respect to the initial therapeutic strategy. 
Shaded circles indicate DMARD initiation. 
Reprinted with permission of Oxford University Press from Finckh A, Liang MH, van Herckenrode CM, de Pablo P. Arthritis Rheum. 2006;55(6):864-872.
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optimal disease management. historically, specialty items 
like the biologics were covered under the medical benefit. 
under the medical benefit, where agents were primarily 
given in the physician’s office, it was difficult to track agent 
selection and sequence, as it was done for adjudicated claims 
through a pharmacy benefit management (Pbm) company.31 
however, costs for specialty drugs have been increasing 
while those for traditional medications remain static, and 
the market for rA medications is expected to increase.32,33 in 
an effort to control selection and sequence of agents, Pbm 
companies acquired or contracted with specialty pharma-
cies to manage administration of high-cost medications. by 
managing these medications as part of the pharmacy benefit, 
specialty pharmacies ensure safe handling, restrict drug dis-
tribution, and can contract with pharmaceutical companies 
to get better acquisition rates and pass the savings along to 
the payers and patients compared with physician offices and 
clinics.31 An important factor in treatment adherence, and 
hence efficacy of an agent, is the amount of cost-sharing a 
patient has to bear. A recent study indicated that for patients 
with rA or multiple sclerosis (mS), out-of-pocket (OOP) 
expenses of more than $100 for TNf inhibitors (rA OOP 
$0-$100, 4.7% abandonment; rA OOP >$100, 10.5%-
26.4% abandonment; P <.001), or $200 for mS medications 
(mS OOP $0-$200, 5.3%-10.6% abandonment; rA OOP 
>$200, 25.8%-28.5%; P <.001 compared with $0-$100) 
were associated with increased risk of prescription aban-
donment.34 A systematic review identified that the 2 most 

important factors in adherence to rA treatment were the 
relationship between the patient and the provider, and the 
belief that the medication was necessary.35 in another study, 
factors important in filling the initial dmArd prescription 
included communication with, and trust in, the rheuma-
tologist, and perceptions about the medication, such as per-
ceived adverse effects. factors associated with subsequent 
adherence included experience with the medication (eg, 
development of adverse effects), ability to fit the medication 
schedule into daily life, and level of engagement in decision 
making.36 The final factor determining adherence appears to 
be the medication itself. One recent study identified differ-
ences in adherence and discontinuation between anakinra, 
infliximab, and etanercept.37 The proportion of days covered 
(goal ≥0.8) was 0.36 for anakinra, 0.57 for etanercept, and 
0.64 for infliximab, with respective adherence rates of 11%, 
32%, and 43%, and discontinuation rates of 76%, 41%, and 
41%.37 These data highlight the importance of the relation-
ship between a patient and their provider, the need for edu-
cation, and the importance of agent selection in ensuring 
that the benefit of rA therapy is optimized. 

Specialty pharmacies manage utilization, monitor 
patients, and ensure adherence to reduce the potential for 
adverse effects or suboptimal treatment. Specialty pharma-
cies are able to provide these services by obtaining prior 
authorization for patients, ensuring step-up therapy by docu-
menting patients who have not responded to prior therapy 
before receiving approval for more expensive agents, provid-

n Table. Cost-Effectiveness Results of Initial Non-Biologic Therapy for Early RA25
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Monotherapy £55,996 13.73 — Dominated £218,604 3

Step-up combination £50,791 11.91 £2852 Dominated £187,409 5

Parallel combination £55,573 13.42 £1356 Dominated £212,827 4

Intensive step-up 
combination

£61,046 15.77 £2482 £27,392 £254,354 2

Step-down  
combination

£48,849 15.32 Cost saving Reference 
strategy

£257,551 1

Steroid plus  
monotherapy

£57,468 11.79 Dominated Dominated £178,332 6

DMARD indicates disease-modifying antirheumatic drug; ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life-year; RA, rheumatoid 
arthritis. 
aMonotherapy = DMARD monotherapy; step-up combination = patients begin with DMARD monotherapy, and a second DMARD is added if an 
inadequate response is observed (within first 6 months); parallel combination = 2 or more DMARDs given in combination at the same time; intensive 
step-up combination = patients begin with a DMARD parallel combination strategy, and rapid dose increases are made when an inadequate response 
is observed (within first 6 months); step-down combination = initial parallel combination followed by downward dose titration and withdrawal; steroid 
plus monotherapy = glucocorticoids routinely used alongside a DMARD monotherapy regimen. The other combination strategies use steroids on an 
“as needed” basis. 
bIncremental comparisons are against the next-best, nondominated treatment strategy.  
Reprinted with permission from Tosh JC, Wailoo AJ, Scott DL, Deighton CM. J Rheumatol. 2011;38(8):1593-1600.
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ing patient and provider training, determining quantity lim-
its so that reauthorization is needed, determining dosing lim-
its, establishing length of therapy limits, selecting alternative 
agents, and providing case management services.31 The next 
section highlights some disease management programs in 
rA that have successfully improved patient outcomes.

Optimizing Clinical and Economic Outcomes With 
Disease Therapy Management 

A focus group study completed recently in Quebec, can-
ada, sought to evaluate barriers to optimal care of patients 
with rA.38 barriers were divided into 4 categories: prior to 
primary care contact, speed of referral to a specialist, barriers 
to treatment, and inadequate resources. in the initial stage, 
there was a lack of awareness in the general population about 
rA, and patient demographics (eg, sex, age, socioeconomic 
status) can affect access to care. Once a patient is seen, pri-
mary care physicians may not differentiate the symptoms of 
rA from other inflammatory processes, and delay referral 
to a specialist. Patient demographic factors may also affect 
referral to a specialist. There are also access issues, which 
are barriers to being seen by rheumatologists. results dem-
onstrated that during treatment, primary care physicians are 
not comfortable initiating definitive therapy, communica-

tion between physicians and patients is lacking, and the role 
of the primary care physician in optimizing care is uncer-
tain. The focus group also identified that interdisciplinary 
care could improve outcomes, but is often lacking, and that 
patient education is inadequate. in regard to the need for 
adequate resources, the main need was for a team approach 
across multiple disciplines.38 Thus, special attention to 
patients with rA and a multidisciplinary approach may be 
useful in improving outcomes.

A randomized trial evaluated an intensive treat-to-target 
outpatient approach for rA versus routine care. This trial 
was called the TicOrA (Tight cOntrol for rheumatoid 
Arthritis) study.39 The intensive therapy group met with a 
rheumatologist monthly and had their disease activity cal-
culated at each visit. disease activity was determined to be 
high, moderate, or low. At each visit, swollen joints were 
injected with triamcinolone, unless previously injected in 
the last 3 months, and dmArd therapy was escalated as 
needed according to an established protocol. in the rou-
tine care group, patients were seen every 3 months by their 
rheumatologist with no formal composite measure of disease 
activity or plan of care. The improvement in disease activity 
was evident within 3 months in the intensive therapy group 
(P <.0001). At the 18-month follow-up, euLAr remission 

n Figure 2. Two-Year Costs and QALYs Depending on Type of Analysis26

EQ5D-UK indicates British EuroQol; QALY, quality-adjusted life-year. 
Reprinted with permission from van den Hout WB, Goekoop-Ruiterman YP, Allaart CF, et al. Arthritis Rheum. 2009;61(3):291-299.
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was achieved in 65% of patients in the intensive therapy 
group and 16% of those in the routine care group (Or, 9.7; 
95% ci, 3.9-23.9; P <.0001), and Acr 20% improvement 
(91% vs 64%; Or, 5.7; 95% ci, 1.9-16.7; P <.0001), Acr 
50% improvement (84% vs 40%; Or, 6.1; 95% ci, 2.5-
14.9; P <.0001) and Acr 70% improvement (71% vs 18%; 
Or, 11; 95% ci, 4.5-27; P <.0001) were similarly improved, 
respectively. The intensive therapy group also benefited 
from less erosion score progression (median, 0.5; interquar-
tile range [iQr], 0-3.375 vs median 3; iQr, 0.5-8.5; P = 
.002), but no difference in joint space narrowing (median 
3.25; iQr, 1.125-7.5 vs median 4.5; iQr, 1.5-9; P = .331) 
was noted in comparison with the rountine care group. Total 
direct costs (hospital inpatient and outpatient, medication, 
travel, healthcare professional visits, and diagnostic test) in 
2000-2001 £, were £1427 for intensive care and £1590 for 
routine care, indicating a cost savings with the intensive 
therapy regimen.39

Studies have also evaluated a team approach to rA.40-42  
One study40 examined patients randomized to a clinical 
nurse specialist, inpatient team care, or day patient team 

care in the Netherlands. The nurse provided information 
about rA, prescribed medical equipment in consultation 
with a rheumatologist, and referred patients to other health-
care professionals such as occupational therapists, physical 
therapists, and social workers when needed for a period of 
12 weeks. The inpatient team and the day patient team 
consisted of nurses, a rheumatologist, an occupational thera-
pist, a physical therapist, and a social worker. The team met 
weekly to discuss treatment goals and modalities. Patients 
also received written materials and an hour-long educational 
session on rA. inpatients and day patients received 9 treat-
ment days. inpatients stayed overnight for 12 consecutive 
days with 3 nontreatment days. day patients stayed 3 days 
per week for 6 hours and had 1.5 hours of rest for 3 weeks. 
After the intervention period, all patients were followed as 
outpatients. in all 3 groups, functional status, quality of life, 
health utility, and disease activity improved significantly 
over time (P <.05). There was no significant difference 
among the groups over time. Patient satisfaction with the 
nurse specialist care was significantly lower (P <.001) than 
the other groups.40 An economic analysis was presented in 

n Figure 3. Published Incremental Cost-Effectiveness Ratios28,29

DMARD indicates disease-modifying antirheumatic drug; ICER, incremental cost-effectiveness ratio; MTX, methotrexate; QALY, quality-adjusted life-
year; RA, rheumatoid arthritis; TNF, tumor necrosis factor. 
Data points represent reported ICERs of the drugs investigated. Values to the left of the vertical lines at $50,000 and $100,000 are commonly consid-
ered to be cost-effective. Comparing ICERs between trials is inappropriate. 
Reprinted with permission of BMJ Publishing Group Ltd from Schoels M, Wong J, Scott DL, et al. Ann Rheum Dis. 2010;69(6):995-1003; and with per-
mission of Oxford University Press from Fautrel B. Rheumatology (Oxford). 2012;51(suppl 4):iv21-iv26. 
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a second publication.41 based on similar outcomes in the 
effectiveness of treatment on quality of life and utility instru-
ments, and that other healthcare and non-healthcare costs 
were similar over the 2-year follow-up, the only differences 
observed were with the initial cost of care. The cost of ini-
tial treatment was €200 for the nurse, €5000 for the inpatient 
team care, and €4100 for the day patient care. Thus, the 
societal costs were significantly lower with the nurse special-
ist.41 This is consistent with how most patients are managed 
today, as outpatients, but also highlights the importance of a 
team approach to care. 

A national pharmacy benefit manager evaluated a dis-
ease therapy management (dTm) program for rA as an 
enhanced offering for patients receiving specialty pharmacy 
services.42 core consultation topics for the dTm program 
were pathophysiology of rA, laboratory values pertain-
ing to rA and its treatment, optimization of medication 
therapy, adherence, symptom management, pain manage-
ment, stress management, importance of a balanced diet, 
importance of exercise, importance of patient-provider 
communication, appropriate use of assistive devices, home 
safety, and additional resources, including financial assis-
tance. Patients with an rA diagnosis and a pharmacy claim 
for rA who were continuously enrolled in the plan for 4 
months before enrollment and 8 months after identifica-
tion were stratified into 3 groups, dTm program (n = 340), 
specialty pharmacy (n = 244), and community pharmacy 
(n = 244), in observational fashion. Patients in the dTm 
program were further categorized as intent-to-treat (iTT) 
(all 340 patients in the dTm program) and completers 
(n = 244). The primary end point was proportion of days 
covered (Pdc), a marker of persistence and adherence to 
treatment, over the 8-month post-identification period. 
Patient-reported outcomes (short form [Sf]-12, Work Pro-
ductivity Activity impairment [WPAi], and health Assess-
ment Questionnaire-disability index [hAQ-di]) were 
also collected in 371 patients who completed the 0- and 
6-month consultations regardless of enrollment group or 
requirements. Among specialty pharmacy patients, 14% 
enrolled in the dTm program. mean Pdc was 0.81 for 
specialty pharmacy, 0.83 for the dTm program iTT group, 
0.89 for the dTm program completers group (P <.001 vs 
specialty pharmacy), and 0.6 for community pharmacy (P 
<.001 for both dTm program cohorts). in addition, 10.7% 
of patients in the dTm program completer group, 20.3% 
of those in the dTm program iTT group, 22.1% of those 
in the specialty pharmacy group (P <.001 vs dTm pro-
gram completers), and 40.6% of those in the community 
pharmacy group discontinued injectable biologic agents 

(P <.001 vs dTm program cohorts). in the quality-of-life 
assessment, the cohort included only 9.4% of patients in 
the dTm program groups, and the dTm program and non-
dTm program groups were not compared. baseline and 
6-month Sf-12 scores improved (P = .048), but productiv-
ity loss worsened from baseline (12.9% vs 28.3%, P = .045). 
hAQ-di scores improved from baseline by 0.08 points (P 
<.001), including improvements in dressing, grooming, 
arising, grip, and reach. At month 6, 72.2% rated the pro-
gram as very helpful in managing their health.

Overall, this study provides promise for improving treat-
ment adherence and, potentially, patient outcomes in rA. it 
is important to note that this study was observational and that 
the QOL measures were not specific to the studied groups. in 
addition, the data were not limited to the first use of inject-
able medication, and it is uncertain how “late” in the disease 
patients were at enrollment, and consequently how much ben-
efit they stood to gain, if any. future studies should evaluate 
how QOL and productivity are impacted directly by a dTm 
program when therapies are initiated at the optimal time based 
on available treatment recommendations, and what effect it 
has on disease outcome (ie, radiographic progression).2 

Conclusion
rheumatoid arthritis is associated with significant treat-

ment costs; however, in most situations, treatment is cost-
effective when delivered in a structured and timely manner. 
cost-effectiveness primarily stems from prevention of dis-
ease progression and improved work productivity associated 
with disease control. disease control limits the potential 
costs associated with surgery and hospitalization, and also 
has the potential to make patients more productive mem-
bers of society. barriers to the success of treatment include 
lack of education for patients and practitioners about rA, 
access to specialists, communication, uncertainty regard-
ing which treatments to choose, cost, and lack of treat-
ment adherence. Specialty pharmacy and dTm programs 
can assist patients by providing structure, education, and 
mechanisms to improve patient adherence in order to opti-
mize therapy.
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