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Background: The anti-inflammatory properties of statins are well documented. The aim of this study was to determine if statins 
may offer therapeutic benefits in rheumatoid arthritis (RA) patients that are also at risk for cardiovascular disease.
Methods: Patients with moderately active RA, despite being on maximum disease-modifying anti-rheumatic drugs (DMARDs)  
therapy, and that were at risk for cardiovascular disease, were screened for inclusion. Eligible patients were randomised into two 
groups. In this open-label, cross-over design patients in group 1 received simvastatin treatment (20 mg/day) for a period of 3 months in 
addition to their usual DMARDs, after which they stopped simvastatin treatment and were followed up for a further 3 months while on 
their usual DMARDs only. Those in group 2 were allowed to continue on their usual DMARDs without simvastatin treatment for the first 
3 months of the study, after which they received 20 mg/day simvastatin for a period of 3 months in addition to their usual DMARDs.
Results: The addition of 20 mg simvastatin to conventional DMARDs produced significant improvements in all of the evaluated 
parameters. These include significant improvements in DAS28 score, tender joint count, swollen joint count, CRP levels and ESR, 
while patients were receiving simvastatin treatment.
Conclusions: The addition of 20 mg simvastatin to conventional DMARDs in statin-naïve RA patients at risk for cardiovascular 
disease may add benefit, apart from modifying lipid profiles, by modulating immune function and suppressing disease activity.

Keywords: anti-inflammatory, cardiovascular disease, disease-modifying anti-rheumatic drugs (DMARDs), rheumatoid arthritis, 
statins

Introduction
Rheumatoid arthritis (RA) is a chronic inflammatory polyarthritis,  
affecting at least 1% of the world’s population and 2% to 3% of  
people over the age of 60 years.1 It is one of the most debilitating 
diseases that is associated with marked local and systemic  
inflammation. The mortality rate in RA patients is higher, compared 
with normal healthy individuals, as is the incidence of cardiovascular 
and other systemic complications.2 Advances in the field of  
molecular biology allowed for the development of more efficacious 
drugs for the treatment of RA. Despite these innovations, optimal 
disease control and prevention of disease progression remains  
difficult in many patients. As a consequence, characteristic RA  
complications like reduced life expectancy and poor long-term 
prognosis persist.3 The biologic and non-biologic disease-modifying 
therapies that are currently available sometimes yield limited  
responses and occasionally fail to induce any remission of the  
disease.2 Hence the continued search for alternative treatment  
strategies that may improve patients’ outcomes.

Non-biologic forms of treatment that are still being investigated 
include the use of statins as an adjunct therapy due to their  
reported anti-inflammatory and immunomodulatory properties. 
The majority of these properties may be independent of the  
lipid-lowering effects of statins and are thought to be the result 
of interrupted inflammatory signalling pathways. Amongst other 
effects, in vitro experiments have demonstrated that statins curb 
the secretion of pro-inflammatory cytokines like IL-6, IL-84 and 
IFN-γ5, as well as inhibit T cell proliferation and activation.6,7

Statins can serve a dual purpose in view of their documented  
anti-inflammatory effect and long-established lipid lowering  
effect in RA patients with associated risks for cardiovascular  

disease.8 Such a dual effect has been hypothesised for statins in  
systemic lupus erythematosus, another multisystem autoimmune 
disease associated with accelerated atherosclerosis.9 Recent clinical 
studies have shown that statin use in patients with RA help in  
reducing disease activity score and swollen joint count in addition to 
lowering cardiovascular risk. These improvements in disease  
activity and swollen joint count are accompanied by some  
improvement in plasma markers of inflammation, such as  
C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR).10 
Increasing evidence of the anti-inflammatory effect of statins  
warrants further research exploring the potential of these agents in 
the management of RA, a chronic disease marked by high levels of 
inflammation. This study investigated the effect of statin therapy on 
some clinical outcomes of rheumatoid arthritis in a South  
African population of patients with associated risks for cardiovascular 
disease, using simvastatin as the investigational product.

Methods and procedures
An open-label, randomised, controlled, cross-over study was 
conducted. Participation in the study was voluntary and all  
participants provided informed consent. Ethical approval was 
granted by the University of Pretoria, Faculty of Health Sciences 
Research Ethics Committee (Protocol No. 129/2011) prior to 
commencement of the study. The study was conducted  
according to ICH GCP, SA GCP and the Declaration of Helsinki for 
medical research involving human subjects.

Patients with moderately active RA despite being on maximum 
DMARD therapy and having associated cardiovascular risks were 
screened at the Rheumatology Clinic of Steve Biko Academic 
Hospital. Eligible patients were randomised into two groups and 
each patient was seen over three visits at the Rheumatology 
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Clinic of Steve Biko Academic Hospital. Patients in the first group 
received simvastatin treatment (20  mg/day) for a period of 
3  months in addition to their usual DMARDs, after which they 
stopped simvastatin treatment and were followed up for 
3  months while receiving DMARDs only. Patients in the second 
group were allowed to continue on their usual DMARDs without 
simvastatin treatment for a period of 3 months, after which they 
received simvastatin (20  mg/day) for a period of 3  months in  
addition to their usual DMARDs. The anti-inflammatory effect of 
simvastatin was assessed by monitoring the inflammatory  
variables, ESR and CRP. The effect of statin therapy on clinical  
outcomes was evaluated through joint counts and disease  
activity scores. Assessment of the rheumatoid arthritis disease  
activity was done at each visit of the study by an independent 
joint assessor who is a physician at the Rheumatology Clinic of 
Steve Biko Academic Hospital. Blood samples were collected at 
each visit for analysis.

Statistical analysis
Observations from the two arms of the cross-over design were 
pooled according to treatment, i.e. with or without statin therapy. 
Results are reported in terms of the median and range. The sample 
size (n  =  12) restricted statistical analyses to non-parametric  
techniques. The primary endpoint, change in DAS28 score, as well 
as all secondary endpoints were evaluated using Wilcoxon signed 
rank tests for paired samples to compare groups. A p-value 
of < 0.05 was considered statistically significant.

Results
A total of 27 patients with rheumatoid arthritis were screened, of 
whom 12 with risks for cardiovascular disease were eligible and 
randomised into the two arms of the study. There were three men 
and nine women with a median age of 59  years (range 40–72)  
enrolled in the study. The median duration after the diagnosis of RA 
was 5 years (range 1–27). Ten (83.3%) of the patients had positive 
rheumatoid factor status and two (16.7%) had sero-negative RA.  
All the patients had received at least two DMARDs, including  
methotrexate (n = 12), chloroquine (n = 7), sulfasalazine (n = 4) and 
leflunomide (n  =  2). Of the 12 enrolled patients, 10 were on  
corticosteroid pharmacotherapy (prednisone).

The primary endpoint, DAS28 score, was significantly reduced 
when simvastatin was included in the patient treatment regime 
(Table 1). All of the secondary endpoints also improved during  
periods when patients received simvastatin. Of the discrete  
variables, both swollen joint count and tender joint count  
improved significantly. The same trend was observed with the  
serum markers of inflammation, CRP and ESR, which decreased  
significantly while patients were on statin therapy, compared with 
when they were not.

Discussion
Despite improved control of inflammation, cardiovascular risk 
among the RA patient population remains high. This increased 
prevalence of cardiovascular risk in RA patients was also  
observed in this study, with 44.4% of the RA patients screened  
for the study having associated risks for cardiovascular  
disease, which qualified them for inclusion in the study. The  
observed prevalence from the present study is supported by a 
comprehensive meta-analysis of published mortality studies of 
patients with RA, which showed a 50% increased risk of  
cardiovascular death in RA, when compared with the general 
population.11 These figures indicate that a high number of RA  
patients would be eligible for this treatment regime because a 
large proportion of RA patients are expected to have associated 
cardiovascular risks that would justify statin therapy.

In this study, there was a marked improvement in disease activity 
in patients with rheumatoid arthritis presenting with moderately 
active disease, despite existing DMARD therapy. The primary  
endpoint of this study was change in the DAS28 disease activity 
score. Generally utilised because of its practical ease and good 
correlation with scores that consider far more joints, like the 66/68 
joint count, the DAS28 is an excellent tool for tracking disease  
progression and to discriminate between patients with high and 
low disease activity.12 It is postulated that serial measurements of 
DAS28 may be used to predict physical disability and radiographic 
disease progression.13 The statistically significant improvement in 
DAS28 score observed forms the most conclusive evidence from 
the present study that indicate an improvement of diseased  
state of patients while they received statin therapy in addition to 
their routine pharmacotherapy. This evidence is supported by  
statistically significant improvements in both swollen and tender 
joint counts while participants were on simvastatin co-therapy. 
These observations are corroborated by previous reports with 
similar findings.14 Joint counts are the most characteristic features 
of RA. They are directly related to disease severity and current  
disease activity, which is why these measures comprise the major 
contributors to disease activity scores.13 It is therefore essential 
that any new treatment regime intended to improve clinical  
outcomes of RA bring about significant reductions in swollen and 
tender joint counts, since these are the types of measures that can 
make a difference to patients, subjectively, in contrast to other 
measures like CRP and ESR.

High-grade systemic inflammation and its interplay with  
traditional CV risk factors appear to play a major role in increased 
mortality observed in RA.15 Evidence of improvements in clinical 
outcomes described above is further supported by a significant 
reduction in CRP, a serum marker of systemic inflammation.  
Similar results have been reported by other researchers.14 A  
significant reduction was also observed with ESR, a non-specific 

Table 1: Observed disease activity and inflammatory outcomes in patients receiving/not receiving simvastatin in addition to their current RA 
pharmacotherapy

Outcome Without simvastatin With simvastatin p-value*

Median Range Median Range
DAS28 score 5.25 3.76–6.21 4.16 2.67–6.02 < 0.01

Swollen joint count 5.25 5–14 3 1–8 < 0.01

Tender joint count 5 2–9 2 1–9 < 0.05

CRP (mg/l) 8.75 1.9–69.5 6.55 1–30 < 0.05

ESR (mm/h) 38 10–108 34 4–80 < 0.05

*Values based on Wilcoxon signed rank tests, CRP: C-reactive protein, ESR: erythrocyte sedimentation rate
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marker of inflammation. Together these observations provide 
functional evidence of change at a systemic level. The exact 
mechanism of immunomodulation is beyond the scope of this 
study, but results from the present study aligns with previous  
reports that statin therapy reduces systemic markers of  
inflammation.16

The significant reduction in DAS28 score, as well as supportive 
evidence from secondary endpoints, suggest that statins may  
offer therapeutic benefit to RA patients with associated risks for 
cardiovascular disease. Results from the present study is  
supported by previous studies that reported that the addition of 
simvastatin to conventional immunosuppressive therapies  
improved clinical, biological, and immunological parameters in 
RA patients.14,17−19

One limitation of the study was the small number of participants, 
which necessitated the cross-over design. A drawback of this study 
design is the possibility of therapeutic carry-over between treatment 
periods. But, even with the possibility of elevated background noise, 
parameters were still found to be significantly improved. Another 
limitation was the open-label design, which may have biased 
participants/investigators who were involved in the trial.

Conclusion
The influence of statins on immune mechanisms is well-established 
from in vitro studies and in vivo models of autoimmune disorders. 
Their ability to switch Th1 to Th2-type response, to support  
regulatory T-lymphocyte activity, and to inhibit Th17 cell functions 
together with concomitant inhibition of plethora of effector  
immune mechanisms, independent on lipid-lowering effects, justify 
the attempt of their potential implementation in the treatment of 
autoimmune diseases such as RA.20 Previous clinical studies have 
reported favourable results in this regard.14,17−19

In the present study simvastatin treatment reduced DAS28 score, 
swollen joint count, tender joint count and serum CRP levels, as 
well as ESR. In conclusion, the addition of 20 mg simvastatin to 
conventional DMARDs in statin-naïve RA patients at risk for  
cardiovascular disease may add benefit, apart from modifying  
lipid profiles, by modulating immune function and suppressing 
disease activity.
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