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Summary and general discussion 

 

The main goal of this thesis was to investigate the effectiveness and tolerance of an 

attenuated treat-to-target treatment schedule for early and active rheumatoid 

arthritis (RA), i.e., COBRA-light, and to evaluate specifically the possible adverse 

events of glucocorticoids on cardiovascular disease and osteoporosis. In addition, 

in this thesis aimed to provide more insight in the pathophysiology of the 

association between inflammation, cardiovascular disease and osteoporosis. The 

results of these studies are reported in the second part. 

 

Main findings section I Results of the COBRA-light study 

 

Section I of this thesis describes the results of the COBRA-light study. This is an 

open-label, randomised controlled, treat-to-target trial that compared two 

treatment schedules both consisting of a combination of conventional disease 

modifying rheumatic drugs (DMARDs) with prednisolone. The COBRA-light 

schedule was compared with the COBRA (COmbinatietherapie Bij Reumatoide 

Artritis) treatment schedule, which already has been proven the be an effective, 

safe and cost-effective treatment [1,2]. This trial was conducted because the 

COBRA schedule, despite proven to be effective and safe, has been shown to be 

prescribed infrequently due to its complexity and because of persistent fear for 

adverse events [3]. The main advantage of the COBRA-light schedule is that it 

starts with a lower dose prednisolone (i.e. 30mg/day) compared to COBRA (i.e. 

60mg/day) and only one DMARD (i.e. methotrexate escalated to 25mg/week in 9 

weeks) compared with a more complex schedule of two DMARDs (sulfasalazine 

2gr/day and methotrexate 7.5mg/day) in the COBRA. Because in RA methotrexate 

is the treatment of first choice, which is proven to be more effective in higher 

weekly doses (20-30mg/week) [4], this was chosen as first-line DMARD in 

combination with prednisolone in the COBRA light schedule. In addition, in the 

COBRA-light schedule a biological (i.e. etanercept) could be added if minimal 

disease activity (a Disease Activity Score in 44 joints (DAS44) <1.6) was not reached 

after 6 months without adding an additional DMARD first.  
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In chapter 2, we showed that treatment with COBRA-light compared to COBRA 

was equally effective in treatment of 160 patients with early and active RA. After six 

months of treatment disease activity, measured as the 44-joint disease activity 

score (DAS44) significantly decreased in both treatment groups. In COBRA-light 

with –2.2 points (SD 1.1); in COBRA with –2.5 points (SD 1.2). The adjusted 

difference in DAS44 improvement between the groups was 0.3 points (95% CI: -0.0 

to 0.7; p=0.08), which was smaller than the predefined clinically relevant 

difference of 0.5 and therefore non-inferiority for COBRA-light could be stated. The 

treatment goal of minimal disease activity (defined as DAS44 <1.6) was reached in 

almost half of patients in both groups (49% and 41% in COBRA and COBRA-light, 

respectively). In addition, there were no differences seen in all other outcome 

measures between both strategies, including number of (serious) adverse events.  

 

Chapter 3 provides the results of the COBRA-light study after 52 weeks of follow-

up. These data include the results of treatment intensification with etanercept at 

week 26 or 39 if patients had not reached minimal disease activity (DAS44 <1.6). In 

accordance with the results after 6 months, as shown in chapter 2, the disease 

activity remained low in both groups after 52 weeks and not significantly different 

between the groups. The change over time in DAS44 between baseline and week 52 

was –2.0 points (SD 1.0) in the COBRA-light group and –2.4 points (SD 1.2) in the 

COBRA group. There was minimal radiological joint damage after 1 year of 

intensive treat-to-target treatment; 70% of the patients in both groups had no 

radiological progression and less than 5% of patients had progression of 

radiological damage above the smallest detectable change (defined as an increase of 

the Sharp/van der Heijde score (SHS) with 5 points or more). The SHS increased in 

both groups with a mean of 0.49 and 0.59 points for COBRA and COBRA-light 

respectively. In total, 6% of the patients had erosive disease at week 52. 

After 6 months, a considerable number of patients did not reach minimal disease 

activity and needed intensification with etanercept. This was 75% (n=61) in the 

COBRA-light group and 59% (n=47) in the COBRA group. However, while of the 

total population 67% required intensification of treatment with addition of 

etanercept according to the study protocol, only 62% of these patients with a DAS44 
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> 1.6 actually received it. The main reason for this protocol violation was that the 

physician assessed the disease activity lower than the research nurse. Both actual 

etanercept starters and non-starters had a mean DAS44 of 2.2 at week 52. From 

these results it can be concluded that addition of etanercept had limited effect on 

further reduction of disease activity. Another interesting result was that during the 

52 weeks of treatment, there was at least one protocol violation in more than half of 

the patients: 49% in COBRA and 47% in COBRA-light. 

 

The main conclusion from chapter 2 and chapter 3 of this thesis is that the COBRA-

light schedule is an effective treatment option for early and active RA patients, with 

rapid improvement of disease activity, maintaining functional ability and 

minimalizing radiological progression with an acceptable safety profile. In the 

European League Against Rheumatism (EULAR) recommendations for treatment 

of early RA key recommendations are made including 1) early treatment with a 

combination of DMARDs, 2) regularly and strict monitoring with adjustment of 

therapy according to disease activity and 3) treatment should be aimed a remission 

or at least low disease activity in every patient [5]. We show that the COBRA-light 

provides a treatment schedule fulfilling these recommendations. It is generally 

accepted that glucocorticosteroids have disease modifying effects, since they are 

able to suppress both disease activity and radiological progression [2,6] and can 

therefor be considered as a DMARD.  

An other EULAR recommendation is that a biological DMARD (bDMARD) should 

be started if the treatment target is not met after 6 months or after 3 months when 

prognostic poor factors are present. [5] The added benefit of etanercept in patients 

with low disease activity in our study, however, was limited, as both the patients 

that started with etanercept compared with those that should have started but 

didn’t, had the same mean DAS44 score at week 52. This provides an interesting 

topic for debate, as adding a biological like etanercept results in a relevant increase 

of costs [7], while the effect on treatment outcome appears to be modest. Also in 

the Treatment of Early Aggressive Rheumatoid Arthritis (TEAR)-study, the 

additional costs of immediate etanercept, or etanercept before triple therapy, was 

not justified by any clinical benefit [8] and also in the BeSt trial, the costs of initial 
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combination therapy with infliximab was considered to be to high [9]. Overall, 

authors of a recent systemic review concluded that in most cases treat-to-target is 

likely to be cost-effective, except where biological treatment in early disease is used 

initially [10]. 

Remarkably, a large number of protocol violations were reported, especially when 

intensification of treatment to acquire remission is necessary while the patients 

already received low disease activity (DAS44<2.4). While there is general agreement 

that aiming for remission is the ultimate goal in RA, our results show a discrepancy 

in actual practice. This was also seen in the BeSt and IMPROVED-study [11]. In 

these studies non-adherence was more likely if physicians disagreed with the DAS-

score, especially with discrepancies between subjective (such as tender joint count 

and VAS) and objective disease outcomes (i.e. swollen joint count and erythrocyte 

sedimentation rate (ESR)) and with disagreement with the next treatment step. As 

in our study, patients arguments for non-adherence to the study protocol were not 

documented, but will most likely also play a role and should be taken into account 

in future treat-to-target trials.  

Future treatment trials of early RA should not only focus on disease activity 

parameters, but also on patient related outcomes (PRO) and should target on 

reducing sick leave and maintaining work productivity. As recent research showed 

that sick leave and work disability is only partially explained by disease variables, 

but also contextual factors such as job control and support from colleagues and 

supervisors [12]. In future studies, we should also collect information about work 

related characteristics in order to get a better understanding of work participation 

in RA. 

 

Glucocorticosteroids are commonly used to treat RA, however, glucocorticosteroid 

treatment is associated with several side effects, including an impaired glucose 

metabolism, new-onset hyperglycaemia in patients without a history of diabetes 

mellitus (DM) or severely uncontrolled hyperglycaemia in patients with known DM 

with a (temporarily) need for (increasing) blood-glucose lowering treatment 

[13,14]. 
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This is an important reason for physicians to have resistance to prescribe 

glucocorticosteroids [3,15]. However, irrespective of treatment given, patients with 

active chronic RA are at increased risk to develop disturbed glucose metabolism, 

likely due to chronic and systemic inflammation affecting beta-cell function and 

insulin sensitivity [16,17].  

In order to provide more insight in the balance between diabetogenic effects of 

glucocorticosteroids and interaction with inflammation, we studied the short term 

effects of high dose glucocorticosteroids in early RA patients. Chapter 4 describes 

the effects of short-term treatment with prednisone 60mg/day or 30mg/day on 

glucose tolerance in 41 patients participating in a sub study of the COBRA-light 

study. In our study, a large portion of patients with active RA were found to have 

impaired glucose tolerance (56%) and 7% were found to have unrecognized type 2 

DM at baseline. This finding is in accordance with the results of earlier studies that 

showed disturbed glucose metabolism in patients with early active disease [18,19]. 

Overall, there was no deterioration of the glucose state during 1 week of treatment 

with high dose prednisolone. However, there were individual differences in 

response, with an increased number of patients meeting the criteria for type 2 DM 

after 1 week (increasing from 7% to 24%), while 22% of patients showed 

normalisation of the glucose metabolism after high dose prednisone treatment. 

Interestingly, patients with the longest disease duration not only had the highest 

postload glucose levels after treatment, but were also at higher risk of progression 

to glucose intolerance or type 2 DM. Interestingly, compared with healthy 

individuals the diabetogenic effects of glucocorticosteroids in our population of 

active RA patient was less pronounced [20]. This might suggest that the anti-

inflammatory actions of glucocorticosteroids may outweigh their diabetogenic 

effects. However, the long-term effects remain unclear. In order to gain more 

insight on long-term effects of glucocorticosteroid therapy on glucose tolerance, 

glucose metabolism should be studied in well designed trials with frequent 

assessments of glucose tolerance, beta-cell function and insulin resistance using 

dynamic tests such as OGTTs.  

Surprisingly, at present scientific evidence is lacking regarding strategies for 

prevention and treatment of glucocorticosteroid induced DM, and no consensus 
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guidelines exist for the optimal management of hyperglycaemia secondary to 

glucocorticoids. Similarly to not glucocorticoid related DM, the principles of early 

detection and risk factor modification apply to all patients treated with 

glucocorticoids, and recommendations for screening for glucocorticosteroid 

induced DM (GC-induced DM) in the RA-patient specifically are made by the 

EULAR-task force [21]. Optimal treatment of glucocorticosteroid induced DM is 

different than not glucocorticosteroid related DM, as for instance, metformin is not 

recommended in the treatment of the first phase of GC-induced hyperglycemia due 

to its slow onset of action, and insulin is considered the best treatment option. The 

effects of the newest diabetes drugs remain to be determined. One promising 

randomised controlled trial  in a small number of healthy persons showed that the 

glucagonlike peptide receptor agonist exenatide could prevent GC-induced glucose 

intolerance [22]. Further studies are needed to explore the role of the new 

medications for GC- induced DM. 

Glucocorticosteroids are frequently used in the treatment of inflammatory diseases 

and proven to be effective in decreasing inflammation and thus disease activity. 

However, glucocorticoid-induced osteoporosis (GIOP) is one of the most important 

side-effects of glucocorticoid use, leading to an increased fracture risk within the 

first 3 months of use [23]. Glucocorticoid use is associated with a rapid and 

transient increase in bone resorption followed by a decrease in bone formation that 

persists during its use. However, active RA doubles the risk of hip and vertebral 

fractures, regardless of the use of GCs, and disease activity is consistently 

associated with low BMD [24]. In chapter 5 the changes in BMD after 4 years 

follow-up are analysed, and were found to be minimal. The average change in BMD 

was not significantly different between treatment groups over time at the lumbar 

spine and femoral neck. At the total hip, there was a significant difference of −0.01 

g/cm2 (p=0.05) between COBRA-light and COBRA therapy in BMD change on 

average over time (p=0.02). We showed that in four years, clinically relevant bone 

loss, defined as more than 5% bone loss [1], was found in 31% (n=23) of COBRA-

light versus 27% (n=21) in COBRA therapy patients at the lumbar spine (p=0.58), 

28% (n=21) versus 26% (n=20) at the total hip (p=0.78) and 41% (n=31) versus 

37% (n=29) at the femoral neck (p=0.60). Including all patients, clinically relevant 
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BMD loss after one year was found in 8.9% at the lumbar spine, 1.3% at the total 

hip and 7.7% at the femoral neck. Compared to other treat-to-target designs, these 

results at total hip and lumbar spine were similar [1, 25,26]. Overall, our study 

showed that a treat-to-target regime with high starting dose of prednisolone was 

not associated with a substantial bone loss and that controlling for inflammation, 

even with high dose GCs, arrests BMD loss in active RA. During four years follow-

up the incidence of clinical fractures was significantly higher in patients treated 

with COBRA-light therapy (n=13, 19%) compared to patients treated with COBRA 

therapy (n=6, 8%), however  small in absolute number. We could not find a good 

explanation for this remarkable difference, perhaps the effect of GCs on bone 

strength is different in both groups. As generally known, GC-induced changes in 

BMD do not fully account for the increased fracture risk in GC-treated patients and 

BMD is not the same as bone quality. Unfortunately, we did not measure bone 

quality and this might be interesting for future studies.  

 

Main findings Section II Interaction between inflammation, 

osteoporosis and cardiovascular disease 

 

In section II the aim is to provide more insight in the link between inflammation, 

osteoporosis and cardiovascular disease. As well as for osteoporosis as for 

cardiovascular disease, inflammation is an important independent contributor, 

apart from traditional risk factors for both cardiovascular and osteoporosis. Below 

the interplay between inflammation, osteoporosis and cardiovascular disease is 

discussed in more detail.  

 

Recent advances in the understanding of the mechanisms of GIOP are summarised 

in chapter 6. Glucocorticoids increase apoptosis of osteoblasts and osteocytes, 

impair differentiation of osteoblasts and increase the life-span of osteoclasts 

resulting in a shift of bone metabolism towards bone loss. The interplay of several 

important molecular mechanisms, with a central role for the Receptor activator of 

nuclear factor kappa-Β ligand (RANKL)/ Osteoprotegerin (OPG) and Wnt 

signalling pathway, are shown in figure 1  
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Figure 1 Pathophysiology of glucocorticoid-induced effects on bone cells 

 

 

 

 

GIOP prevention starts with calcium and vitamin D supplementation, but 

bisphosphonates play a key role in preventing GIOP in patients treated with high 

dose glucocorticosteroids or in case of long-term GC-treatment. Interestingly, 

treatment with the anabolic PTH 1-34 (teriparatide) seems to be superior to oral 

bisphosphonates in preventing GIOP and reducing fracture rate [27]. Because of 

the relatively high cost price of teriparatide, introduction of teriparatide might have 

impact on several budgets. It might be attractive to prescribe teriparatide in those 

patients with very high risk for fractures, for example in patients with a 10-year 

absolute fracture risk above 20%.  

Treatment recommendations to prevent GIOP are based on studies in post-

menopausal women and elderly men; however, glucocorticosteroid therapy is not 

limited to elderly, but frequently prescribed in younger adults. This is addressed in 

the recent American College of Rheumatology (ACR) guidelines for the prevention 

and treatment of GIOP [28]. However, because of the lack of safety data on 

potential foetal harm also these guidelines do not include recommendations about 

GIOP prevention or treatment, other than calcium and vitamin D intake and 

lifestyle modification, in women who are pregnant. Suggestions for future research 

include studies that identify risk factors that influence fracture risk in pre-
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menopausal women and men <50 years and asses the long-term safety of 

medications used to treat GIOP in these populations, specifically addressing the 

risk of these medications during pregnancy.  

Non-adherence to medication is a major public health problem and is has been 

estimated that about 50% of patients do not take their long-term therapy for 

chronic conditions as prescribed. In patients with osteoporosis, similarly to other 

chronic diseases, treatment is started for secondary prevention of symptoms (e.g. 

fractures) and adherence is poorer when symptoms are minimal. Poor medication 

adherence is associated with significant consequences; fracture risk increases by 

approximately 30% with noncompliance and by 30% to 40% with no persistence 

versus optimal adherence [29]. Reasons for patient non-adherence are complex 

and influenced by many factors, such as adverse events, concerns about medication 

and practical difficulties taking the medication. When studying patients 

perspectives on adherence in chronic conditions, the following items were 

considered by patients as important for improving their adherence to medication: 

a) therapeutic alliance (the therapeutic relationship between health care provider 

and patient), b) shared decision making, c) revise the therapeutic regime more 

often [30]. Since reasons for nonadherence partly depend on individual 

preferences, the strategy to improve adherence should be to tailor treatment 

according to the individual patient. In chapter 7 the patients’ preference for 

calcium and vitamin D replacement is studied and patients had a specific 

preference for the chewable tablet compared to the sachet (67% versus 19% and 

15% stated no preference). Adverse events were mild and related to the gastro-

intestinal tract, and reported equally for both treatment formulas (21% versus 

21%). Knowledge of patients’ preference for medication specific factors, such as 

preference for route of administration, is an important item in making treatment 

decisions together. 

While osteoporosis is a well known complication of inflammatory diseases, 

systemic low-grade inflammation is, at least partially, a common mechanism for 

the development of generalized age-related osteoporosis. Certain pro-inflammatory 

cytokines, such as interleukin 6 (IL-6), TNF-α and interleukin 1 (IL-1), are elevated 

during senescence and believed to play a potential critical role in the pathogenesis 
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of perimenopausal and late-life osteoporosis by affecting the balance of bone 

mineralization and resorption by the opposing actions on osteoblasts and 

osteoclasts. Moreover, there is compelling evidence that the oestrogen deficiency 

after menopause contributes to the pathogenesis of age-related bone loss through 

immunologically mediated mechanisms. It has been postulated that oestrogens 

exert their effect on bone not only by direct action per se, but also by inhibiting IL-

6 gene expression. A similar relationship between androgen and IL-6 gene 

expression also exists. Indeed, a decline in sex hormones is associated with an 

increase in IL-6 [31].  

Chapter 8 describes the results of a sub study of the Longitudinal Aging Study 

Amsterdam (LASA). LASA is a longitudinal study to determine predictors and 

consequences of aging. LASA started in 1991 and focuses on physical, emotional, 

cognitive and social functioning in later life. Over the years LASA has built up the 

largest data source on aging in the Netherlands. In this unique cross-sequential 

longitudinal cohort study of respondents aged 55-84 years old, we investigated if 

low grade systemic inflammation was associated with osteoporosis and/or 

increased fracture risk in the general elderly population. In total complete data was 

available for 1287 participants. In this study bone quality was assessed by 

quantitative ultrasound measurements (QUS). QUS measures the speed at which 

sound propagates through or along bone (velocity of sound (VOS)) or the pattern of 

attenuation of a wide range of ultrasonic frequencies in bone (broadband 

ultrasound attenuation (BUA)). The QUS parameters of the calcaneus are able to 

predict fractures more or less similar to bone mineral density (BMD). High IL-6 

was significantly associated with a lower VOS in men as compared with a low IL-6. 

Also high ESR was associated with lower BUA in men as compared to low ESR. 

Therefore, we can conclude that elevated inflammatory markers are associated with 

impaired bone quality in older men, and this was irrespective of other well known 

risk factors for bone mass. No associations were found in women and a possible 

explanation could be that the women in our cohort were relatively old; the mean 

age of women in studies that found a significant association between bone 

metabolism and inflammation ranged from 45.8 to 59.5 years, while in our study 

the mean age was 76 (± 6.7) years with an average of 26.8 (± 8.1) years since 
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menopause. It has been shown earlier that the role for IL-6 on bone mass was 

strongest in women just after menopause and that the predictive role of IL-6 on 

bone loss disappeared in women more than 10 years since menopause [32]. In 

addition, we cannot exclude the possibility that unmeasured markers influenced 

our results. In controlled settings, IL-6 stimulates bone resorption indirectly, by 

promoting the expression of RANKL in vitro [33]. The effects of IL-6 on bone 

remodelling via RANKL in vivo, for example, may depend on the influence of other 

factors, such as other cytokines, receptors, and hormones not measured in this 

study. Additional longitudinal studies are required to elucidate the relation of low 

grade inflammation, as measured by pro-inflammatory cytokines, with bone loss 

and fractures.  

 

Chapter 9 describes the results of a systematic review of the literature on the 

association between cardiovascular disease and osteoporosis. In total, 70 cohort 

studies, case-control, and cross-sectional studies were included, there were no 

randomized controlled trials. Because of the large  heterogeneity in quality, study 

population, the design and outcome of the available studies (pre- or 

postmenopausal women, men excluded or included, various methods to measure 

cardiovascular disease and bone quality), we decided not to pool the study 

estimates and instead carried out a narrative review. We concluded that individuals 

with prevalent subclinical atherosclerosis or early cardiovascular disease are at 

increased risk of bone loss and subsequent frailty fractures. Conclusions about the 

risk for cardiovascular events in individuals with low bone mass were hampered by 

lack of uniformity in measurement of bone mass. Recently, two meta-analysis were 

conducted and they both concluded that there is a strong link between decreased 

bone mineral density and the risk of atherosclerotic vascular abnormalities (OR 

1.81, 95% CI: 1.01 to 2.19) [34] and incident cardiovascular disease (HR 1.33, 95% 

CI: 1.27 to 1.38) [35], independent of traditional risk factors. While the authors of 

the first study state that heterogeneity was not observed because they only included 

high quality studies, the second study does mention the results with some caution 

because of the high heterogeneity and potential bias. This relationship between 

bone loss and CVD might potentially be explained by some common pathways, as 
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arterial vascular calcification is organized by mechanisms similar to those involved 

in bone metabolism, such as the RANKL/OPG and Wnt signalling pathway. The 

shared risk factors age, oestrogen deficiency and inflammation all interfere with 

these common pathways. Finally, evidence that some medications such as statins, 

insulin, antihypertensive medicine and bisphosphonates are effective on both 

osteoporosis and cardiovascular disease, suggests a common pathophysiological 

basis. 

In conclusion, these data suggest that bone density screening could be 

recommended in patients with prevalent CV disease and  that patients with 

osteoporosis would benefit from a detailed assessment of the cardiovascular status. 

Future studies should focus on well-defined outcome measures, such as incident 

CV disease and measurement of BMD by DXA-scans on regular interval periods. 

Ultimately, it will be interesting to evaluate if preventive measures or treatment for 

osteoporosis could possibly influence cardiovascular disease outcome and vice 

versa. 

 

Overall discussion 

The main conclusions of this thesis are that COBRA-light is an effective treat-to-

target strategy for induction of low disease activity in early and active RA patients, 

resulting in improved quality of life and minimal progression of radiological joint 

damage, that adding of etanercept had limited additional value when patients 

already reached low disease activity and that adherence to a treat-to-target protocol 

can be a challenge. Moreover, this thesis reveals that the positive effect of 

treatment with glucocorticoids on inflammation in RA patients might outweigh the 

negative effects of GC’s on insulin resistance and bone mineralisation.  

As adequate control of disease activity by treat-to-target will probably positively 

influence comorbidity and work disability, future treat-to-target trials in early RA 

should focus on the effect of remission on comorbidity, and should investigate the 

additional value of intervention strategies on preventing bone loss, decreasing CV-

risk or maintaining work productivity. 
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Furthermore, this thesis suggests that inflammation also plays an important role in 

the development of increased risk of osteoporosis and cardiovascular disease in the 

general population. 



 Summary and general discussion 

229 
 

References  

1  Boers M, Verhoeven AC, Markusse HM, et al. Randomised comparison of combined step-down 

prednisolone, methotrexate and sulphasalazine with sulphasalazine alone in early rheumatoid 

arthritis. Lancet 1997; 350(9074): 309-18. 

2  Goekoop-Ruiterman YP, de Vries-Bouwstra JK, Allaart CF, et al. Clinical and radiographic 

outcomes of four different treatment strategies in patients with early rheumatoid arthritis (the 

BeSt study): a randomized, controlled trial. Arthritis Rheum 2005; 52(11): 3381-90. 

3  van Tuyl LH, Plass AM, Lems WF, et al. Why are Dutch rheumatologists reluctant to use the 

COBRA treatment strategy in early rheumatoid arthritis? Ann Rheum Dis 2007; 66(7): 974-6. 

4  Visser K, van der Heijde D. Optimal dosage and route of administration of methotrexate in 

rheumatoid arthritis: a systematic review of the literature. Ann Rheum Dis 2009; 68(7): 1094-9. 

5  Smolen JS, Landewe R, Bijlsma J, et al. EULAR recommendations for the management of 

rheumatoid arthritis with synthetic and biological disease-modifying antirheumatic drugs: 2016 

update. Ann Rheum Dis 2017; 76(6): 960-77. 

6  Jacobs JW, van Everdingen AA, Verstappen SM, et al. Followup radiographic data on patients 

with rheumatoid arthritis who participated in a two-year trial of prednisone therapy or placebo. 

Arthritis Rheum 2006; 54(5): 1422-8. 

7  Ter Wee MM, Coupe VM, den Uyl D, et al. Cost-utility of COBRA-light versus COBRA therapy in 

patients with early rheumatoid arthritis: the COBRA-light trial. RMD Open 2017; 3(2): e000502. 

8  Bansback N, Phibbs CS, Sun H, et al. Triple Therapy Versus Biologic Therapy for Active 

Rheumatoid Arthritis: A Cost-Effectiveness Analysis. Ann Intern Med 2017; 167(1): 8-16. 

9  van den Hout WB, Goekoop-Ruiterman YP, Allaart CF, et al. Cost-utility analysis of treatment 

strategies in patients with recent-onset rheumatoid arthritis. Arthritis Rheum 2009; 61(3): 291-9. 

10  Wailoo A, Hock ES, Stevenson M, et al. The clinical effectiveness and cost-effectiveness of treat-to-

target strategies in rheumatoid arthritis: a systematic review and cost-effectiveness analysis. 

Health Technol Assess 2017; 21(71): 1-258. 

11  Akdemir G, Markusse IM, Goekoop-Ruiterman YP, et al. Rheumatologists' adherence to a disease 

activity score steered treatment protocol in early arthritis patients is less if the target is remission. 

Clin Rheumatol 2017; 36(2): 317-26. 

12  Boonen A, Lems W. [Worker participation as a treatment goal: new guideline "Rheumatoid 

Arthritis and Participation in Work"]. Ned Tijdschr Geneeskd 2015; 159: A9593. 

13  Gurwitz JH, Bohn RL, Glynn RJ, et al. Glucocorticoids and the risk for initiation of hypoglycemic 

therapy. Arch Intern Med 1994; 154(1): 97-101. 

14  Perez A, Jansen-Chaparro S, Saigi I, et al. Glucocorticoid-induced hyperglycemia. J Diabetes 

2014; 6(1): 9-20. 

15  van der Goes MC, Jacobs JW, Bijlsma JW. Toward safer treatment with glucocorticoids: via 

patient and rheumatologist perspectives to recommendations on monitoring for adverse events. 

Clin Exp Rheumatol 2011; 29(5 Suppl 68): S116-S120. 



Chapter 10 

230 
 

16  Hoes JN, van der Goes MC, van Raalte DH, et al. Glucose tolerance, insulin sensitivity and beta-

cell function in patients with rheumatoid arthritis treated with or without low-to-medium dose 

glucocorticoids. Ann Rheum Dis 2011; 70(11): 1887-94. 

17  Wasko MC, Kay J, Hsia EC, et al. Diabetes mellitus and insulin resistance in patients with 

rheumatoid arthritis: risk reduction in a chronic inflammatory disease. Arthritis Care Res 

(Hoboken ) 2011; 63(4): 512-21. 

18  Hallgren R, Berne C. Glucose intolerance in patients with chronic inflammatory diseases is 

normalized by glucocorticoids. Acta Med Scand 1983; 213(5): 351-5. 

19  Svenson KL, Lundqvist G, Wide L, Hallgren R. Impaired glucose handling in active rheumatoid 

arthritis: effects of corticosteroids and antirheumatic treatment. Metabolism 1987; 36(10): 944-8. 

20  van Raalte DH, Nofrate V, Bunck MC, et al. Acute and 2-week exposure to prednisolone impair 

different aspects of beta-cell function in healthy men. Eur J Endocrinol 2010; 162(4): 729-35. 

21  Duru N, van der Goes MC, Jacobs JW, et al. EULAR evidence-based and consensus-based 

recommendations on the management of medium to high-dose glucocorticoid therapy in 

rheumatic diseases. Ann Rheum Dis 2013; 72(12): 1905-13. 

22  van Raalte DH, van Genugten RE, Linssen MM, et al. Glucagon-like peptide-1 receptor agonist 

treatment prevents glucocorticoid-induced glucose intolerance and islet-cell dysfunction in 

humans. Diabetes Care 2011; 34(2): 412-7. 

23 van Staa TP, Leufkens HG, Abenhaim L, et al. Use of oral corticosteroids and risk of fractures. J 

Bone Miner Res 2000; 15(6): 993-1000. 

24 van Staa TP, Geusens P, Bijlsma JW, et al. Clinical assessment of the long-term risk of fracture in 

patients with rheumatoid arthritis. Arthritis Rheum 2006;54:3104–12. 

25 Güler-Yüksel M, Allaart CF, Goedkoop-Ruiterman YP, et al. Changes in hand and generalised 

bone mineral density in patients with recent-onset rheumatoid arthritis. Ann Rheum Dis 2009; 

68(3):330-6.  

26  Haugeberg G, Helgetveit KB, Fǿrre Ǿ, et al. Generalized bone loss in early rheumatoid 

arthritis patients followed for ten years in the biologic treatment era. BMC Musculoskeletal 

Disord 2014; 2(15):289. 

27   Saag KG, Zanchetta JR, Devogelaer JP, et al. Effects of teriparatide versus alendronate for 

treating glucocorticoid-induced osteoporosis: thirty-six-month results of a randomized, double-

blind, controlled trial. Arthritis Rheum 2009; 60(11): 3346-55. 

28   Buckley L, Guyatt G, Fink HA, et al. 2017 American College of Rheumatology Guideline for the 

Prevention and Treatment of Glucocorticoid-Induced Osteoporosis. Arthritis Care Res (Hoboken ) 

2017; 69(8): 1095-110. 

29  Ross S, Samuels E, Gairy K, et al. A meta-analysis of osteoporotic fracture risk with medication 

nonadherence. Value Health 2011; 14(4): 571-81. 

30  Pages-Puigdemont N, Mangues MA, Masip M, et al. Patients' Perspective of Medication  

Adherence in Chronic Conditions: A Qualitative Study. Adv Ther 2016; 33(10): 1740-54. 

31  Pfeilschifter J, Koditz R, Pfohl M, et al. Changes in proinflammatory cytokine activity after 

menopause. Endocr Rev 2002; 23(1): 90-119. 



 Summary and general discussion 

231 
 

32  Scheidt-Nave C, Bismar H, Leidig-Bruckner G, et al. Serum interleukin 6 is a major predictor of 

bone loss in women specific to the first decade past menopause. J Clin Endocrinol Metab 2001; 

86(5): 2032-42. 

33  Sims NA. Cell-specific paracrine actions of IL-6 family cytokines from bone, marrow and muscle 

that control bone formation and resorption. Int J Biochem Cell Biol 2016; 79: 14-23. 

34  Ye C, Xu M, Wang S, Jiang S, at al. Decreased Bone Mineral Density Is an Independent 

Predictor for the Development of Atherosclerosis: A Systematic Review and Meta-Analysis. PLoS 

One 2016; 11(5): e0154740. 

35 Veronese N, Stubbs B, Crepaldi G, et al. Relationship Between Low Bone Mineral Density and 

Fractures With Incident Cardiovascular Disease: A Systematic Review and Meta-Analysis. J Bone 

Miner Res 2017; 32(5): 1126-35. 



 

 



 

 

 


