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Abstract 

The burden of illness of Rheumatoid arthritis (RA) falls on patients, families and society through the 

direct costs, indirect costs, and intangible costs.  A large number of RA cost-of-illness studies have 

been performed in recent decades with discrepant results due patient heterogeneity, and different 

health-care organization, employment rate or social support, job opportunities, and methodologies 

used to calculate the costs . The greatest burden of RA are the indirect and the intangible costs, 

but how to estimate them remains controversial. The systematic use of traditional disease 

modifying anti rheumatic drugs has changed the evolution of the disease. However, a considerable 

improvement in the management of RA has been obtained since the advent of biologic response 

modifiers. The use of these drugs, which have demonstrated greater efficacy than conventional 

therapies, have tripled the direct costs of RA, which rose from about € 4,000 to roughly € 12,000, in 

a period of five years, from 2000 to 2005. The present paper is aimed to examine the effects of this 

change in therapeutic strategy.   

  

Rheumatoid arthritis (RA) is a chronic, systemic autoimmune inflammatory arthritis that affects 

approximately 1% of the population (1, 2).  The course of RA varies but most patients present  

symmetric polyarthritis, clinically manifesting joint pain, stiffness and swelling. Untreated, most 

patients have a progressive course resulting in persistent pain, progressive joint destruction and 

short- and long-term disability. Disease activity is predominantly responsible for the disability in the 

early stages of RA, while non reversible joint damage increases disability later in the course of RA. 

In addition, patients with RA have increased mortality compared with the general population and 

this is frequently attributed to an increased risk of cardiovascular disease (3-5). 

  The burden of illness of RA falls on patients, families and society through the direct costs 

(pharmacological, surgical and rehabilitative treatment, radiology, medical appointments, 

hospitalization, complementary and alternative medicine,  transportation reimbursement, out-of-

pocket expenses for caregivers), indirect costs (loss of work productivity) and intangible costs (cost 

of suffering with deterioration in the quality of life of patients, their families and friends) (6-12) . The 

intangible costs are difficult to quantify and are not normally considered in studies on the cost of 

illness.  A large number of RA cost-of-illness studies have been performed in recent decades with 

very different results. The discrepancies in the results probably come from  the heterogeneity of the 

patient population (number of patients, differences in severity and duration of illness), different 

health-care organizations, different employment rate and social support, different job opportunities 

and different methodologies used to calculate the costs (friction cost method, human capital 

approaches, payers’ perspective, social perspective (11). 

From the literature it is clear that the overall mean costs of RA amount to about €15,000 per year, 

while the direct annual costs of RA are on average about € 4,000. However, the greatest burden of 

RA costs are the indirect costs, although consensus is lacking as to how to estimate them (10).  
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ACCEPTED MANUSCRIPTDifferent patient characteristics  have an important influence on the costs of the illness. Indeed, the 

direct costs increase very significantly among the four functional classes of the American College 

of Rheumatology (6,8) and the cost increases in relation to the severity of the disease  (13-15).  

There is also further evidence that higher scores on the health assessment questionnaire (HAQ) - 

the most commonly used tool for measuring the degree of disability - corresponds to increased 

worsening of the disease in the future, to greater morbidity and mortality, and to a progressive 

increase in the direct and indirect costs  (11, 16-18). Comorbidity - above all cardiovascular 

disease, infections and depression  has a heavy impact on disability  (19-21)  resulting in an 

increase in costs, especially in patients with severe, long-standing disease  (6, 11, 22,23). 

Undoubtedly, the systematic use of traditional disease modifying anti rheumatic drugs (DMARDs) 

such as  methotrexate, leflunomide and sulfasalazine has changed the evolution of the disease.  

Indeed, evidence indicates that the  early use of DMARDs slows both  joint erosion and 

progression of joint damage, and preserves function(24-29).   Non steroidal anti-inflammatory 

drugs (NSAIDS) and corticosteroids can reduce inflammation, control symptoms and lessen the 

functional limitations caused by disease activity. Moreover, there is evidence that if corticosteroids 

are used in association with DMARDS they can contribute towards slowing the progression of 

radiological lesions  (30-33). 

  However, a considerable improvement in the management of RA has been obtained since the 

advent of biologic response modifiers. Nowadays,  it is realistically possible to set clinical and 

radiological remission of the disease as the treatment objective and maintain these conditions over 

time. Indeed, these drugs can swiftly control the inflammatory processes and symptoms of the 

disease, thus improving the quality of life and inhibiting radiological alterations and anatomical 

damage,  thereby enabling the patient to recover and maintain joint function  (28, 34-36). The use 

of these drugs, which have demonstrated greater efficacy than conventional DMARDS in 

controlling the disease, have led to a 4-fold to 6-fold increase in the direct costs of RA  (11,37), 

since it has been estimated that their annual cost ranges between US $16,000 and $20,000 

compared to the approximately $3,000 expense for  the traditional DMARDs (38). 

This has meant that in the last decade the   cost of treating RA has progressively increased, above 

all due to the increased costs of treatment  (39).   The findings of the PACTIS study in which 

patients took only traditional DMARDS  (8) are paradigmatic compared to those of the  Eco-PR 

study (13) where 20% of patients were treated with biologics.  In a period of five years, from 2000 

to 2005, the direct annual costs of RA tripled, rising from about €4,000 to roughly €12,000. 

  This marked increase in costs has given rise to considerable anxiety in the national health 

agencies, and the cost-effectiveness of biologic drugs has become one of the highest priorities of 

health economics studies of RA. In the last decade numerous health economics  surveys have 

been published on the use of anti TNF α biologic drugs in RA. Some years ago, an overview and a 

review of eight pharmacoeconomics studies on  anti TNF α drugs  (40,41) were presented, and 

very recently a systematic study was published (39)  on the cost-effectiveness of biologic drugs in 

RA in relation to traditional DMARDS, using two willingness-to-pay thresholds to assess cost-

effectiveness: Can $50,000 and Can $100,000 per cost per quality-adjusted life year (QALY) gain.   

At a willingness-to-pay threshold of Can $50,000 per QALY gain the results can be summarised as 

follows: a) in patients with early RA who have never received methotrexate (MTX),  starting with 

biologic drugs is not cost-effective compared to the use of MTX; b) in patients with RA in whom  

MTX mono-therapy was not effective, the use of  biologics in association with MTX was cost-

effective compared to continuing with  MTX alone;  c) in patients in whom MTX combination 

therapy or sequential DMARDs administration was not effective, the use of biologics was not cost-

effective. On the other hand, at a willingness-to-pay threshold of Can $100,000 per QALY gain, the 

results may be outlined thus: 1) the use of biologics in patients who have not previously undergone 

traditional DMARD treatment is only slightly cost-effective; 2) in patients in whom MTX in mono-
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ACCEPTED MANUSCRIPTtherapy was not effective, the use of biologics was cost-effective ;  3) in patients who had no 

response to treatment with MTX in combination with (an)other DMARD(s),  introduction of the 

biologic drug into the treatment programme was cost-effective in 14 out of 35 comparisons. 

  As regards other biologic drugs used in the treatment of rheumatoid arthritis, abatacept has been 

estimated to be cost-effective from the societal perspective in patients who donot respond to MTX 

and/or to the first TNFα inhibitor (42-45).  This is also true for rituximab when it is utilised in 

patients  whofail  to respond to the first TNFα, compared to another anti TNFα or a sequence of 

TNF inhibitors (43-46). Rituximab  seems to be the most cost-effective second line biologic drug  

(43,44,47,48). A  recent analysis has demonstrated that the use of  tocilizumab is cost-effective if 

given after the failure of another  biological DMARD or as an addition to the current standard of 

care in the treatment of RA with an inadequate response to  DMARDs (49). We have not found any  

pharmacoeconomic studies on golimumab or on certolizumabpegol. The drafting of the NICE 

guidelines (44) and EULAR criteria (42,50) for the management of RA also took into account  the 

results of the pharmacoeconomics surveys on the cost-effectiveness of biologics. 

 Until the cost of biological drugs drops, the challenge is to optimise their use.This can be done 

through the early treatment of patients who do not respond to traditional DMARDs (39), as well as 

by identifying the group of patients in whom biologics can be successfully discontinued after a 

reasonable time without subsequent relapse of disease (11),  or by identifying the subjects whose 

disease activity can be kept low by administering traditional DMARDs alone after the 

biologics.Indeed, the use of biologics after the MTX failure is cost-effective and there is evidence 

that these drugs can be successfully discontinued (51, 52).  From an analysis of the BeSt study we 

evince that  51% of 115/508 patients  achieved drug-free remission for a median duration of 23 

months in the 5-year period (51). In a study regarding a small number of cases, it was found that 

42% of  patients maintain low disease activity using A-Cyclosporin and MTX combination therapy: 

this low disease activity was obtained after 6-8 months with TNF α inhibitors and MTX (52). 

Predictive factors of drug-free remission in patients with RA treated with biologics have yet to be  

precisely defined  (53), although it can be hypothesized that such factors may be sought among 

the predictive factors for remission found in RA patients on anti-TNF drugs such as a lower 

baseline HAQ score,  the concurrent use of NSAIDs, a higher number of previous DMARDs, RF 

negativity, age at baseline and male gender (54-56). 

  Besides early treatment of RA  to optimise the use of biologics, tight control of the disease is 

important  (57-59). Indeed, this makes it possible to more easily achieve  good clinical response, 

remission, prevention of anatomical lesions and  swifter recovery of the functional limitations in a 

short time. This can lead to a decrease in the use of health resources, and most markedly, in a 

reduction in expenses for surgical orthopaedic treatment, together with the possibility to 

discontinue the administration of biological drugs sooner. It  would also be possible to have a 

reduction in the indirect costs involved in loss of work productivity. 

  It is interesting to highlight that the trend towards reducing the orthopaedic treatment of RA began 

before the use of biological drugs and coincided with the importance that the rheumatology 

community attributes to early diagnosis and early use of DMARDs (11, 60, 61).  In the context of 

countering disease activity early, and in order to achieve remission as soon as possible, thus 

saving health resources and permitting an earlier return to work, it is necessary to assess whether 

among the available biological drugs there are any faster acting drugs against the inflammatory 

process that can lead to swifter remission of disease activity.  One such candidate might be  

tocilizumab in view of its rapidity in suppressing the inflammatory response (62)  and in producing 

early inhibition of bone homeostasis  (63).  Rapid improvement in the signs and symptoms of 

rheumatoid arthritis following certolizumabpegol treatment was also shown to predict better long 

term outcomes in RA (64, 65). These elements might have  a significant impact  on earlier clinical 

improvement, prevention of joint damage and swifter recovery of function. 
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ACCEPTED MANUSCRIPT  Considering the efficacy of synthetic DMARDs when they are used with a tight control strategy, 

together with recent evidence of how early response (within 1-3 months) to treatment with 

biological drugs is predictive of the response at 12 months, it would be interesting to know the 

effectiveness of tight control strategies utilising prompt cycling and swapping among various 

biological drugs. 

  As regards treatment side effects, it would also be useful to know whether there is any variability 

among the various biologics which might influence their cost-effectiveness. There might be a 

difference among TNF inhibitors:  for instance, the data of the RATIO registry  (66)  and of the 

British Society for Rheumatology Biologics Register (67) reveal a similar incidence for opportunistic 

infections  (66) and for severe infections (67), but a higher incidence of tubercular infections in 

patients treated with  infliximab and adalimumab compared to etanercept.   To answer these 

questions exhaustively, it would be important to conduct controlled head-head  studies  among the 

various biological drugs, also assessing possible associations with other drugs like  DMARDs and 

steroids which could themselves increase the risks of  infections. In particular, respiratory 

infections  are among the most common causes of morbidity in the elderly and require 

considerable health resources, as well as also being a leading cause of death in RA. Respiratory 

infections  have also been linked to the use of steroids and not only to  TNF inhibitors and MTX 

(68, 69) 

In conclusion, in order to achieve the best cost-effectiveness in the treatment of RA in clinical 

practice, the factors that currently seem to play an important role are speed of action of the drug, 

tight control in patient management, and careful assessment of the safety profile of the various 

drugs. 
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