
In the previous issue of Arthritis Research and Therapy 
Vandebriel and colleagues [1] report that the statins 
atorvastatin and pravastatin orally administered before 
disease induction in collagen-induced arthritis (CIA) in 
male DBA/lOlaHsd mice led to accelerated onset and 
higher disease incidence compared to controls. In 
addition, atorvastatin applied after induction of CIA 
resulted in earlier disease onset than administration 
before induction of CIA. Atorvastatin, but not prava
statin, administration also resulted in increased produc
tion of anti-collagen autoantibodies. In line with these 
novel findings in CIA, the same group recently demon
strated in a retrospective analysis of patients with rheu
matoid arthritis (RA) that statins increase the risk for 
development of RA [2].

Statins are one of the most prescribed drugs in clinical 
medicine at present. Their main mechanism of action is 
selective, competitive inhibition of 3-hydroxy-3-methyl-
glutaryl-coenzyme A (HMG-CoA) reductase, the rate-

limiting enzyme that converts HMG-CoA to mevalonate, 
a precursor of sterols, including cholesterol.

Statins are indicated in patients with significantly 
increased risk for atherosclerotic vascular disease due to 
hypercholesterolemia for reduction of mortality from 
coronary heart disease, non-fatal myocardial infarction 
and stroke and reduction of coronary and non-coronary 
revascularization procedures. Furthermore, statins are 
indicated in patients with various forms of hyperlipid
emia. While statins have a clear and well established 
positive effect in the disease conditions named above, 
emerging data for additional indications is rather weak 
and side effects should be taken into consideration.

In addition to the inhibition of HMG-CoA reductase, a 
multitude of additional drug-related and off-target effects 
with possible therapeutic value have been described. 
Importantly, it has also been demonstrated that statins 
have immunomodulatory properties. Most prominently, 
atorvastatin application in experimental autoimmune 
encephalomyelitis, the animal model of multiple 
sclerosis, leads to reduced disease severity due to effects 
on antigen presentation and T-cell activation and pheno
type [3]. Unexpectedly, clinical studies in multiple sclerosis 
patients could not confirm the beneficial effects of statins 
observed in experimental autoimmune encephalomyelitis 
[4]. Statins that pass the blood-brain barrier should also 
be used with caution for other reasons, since some 
experimental data indicate that statins inhibit remyelina
tion [5].

Statins have been evaluated as a treatment of Alzheimer’s 
disease. There are positive trends, but the data are 
conflicting and further studies in patients with mild 
Alzheimer’s disease will possibly clarify the assumed 
therapeutic value [6].

The findings of Vandebriel and colleagues are in 
contrast to previously published reports in which atorva
statin, pravastatin, simvastatin and rosuvastatin given by 
various routes after CIA induction in mice have been 
reported to reduce disease or to have no effect (summar
ized in [1]). The reasons for the discrepancy could be 
differences in disease induction, route of dosing and 
dose, used substrains of mice and the animal housing 
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environment. On the other hand, there is no previously 
published study in which statins were given before 
disease induction of CIA.

So far statins have also been considered of potential 
future therapeutic value in RA. In RA there are data 
indicating that atorvastatin as an add on therapy to 
disease-modifying antirheumatic drugs (DMARDs) has 
beneficial effects in patients with RA: the randomized 
double blind placebo-controlled Atorvastatin in Rheuma
toid Arthritis (TARA) study demonstrated some modest 
effects on acute phase variables and swollen joints, while 
other parameters remained unaffected [7]. Another study 
equally demonstrated beneficial effects in patients with 
RA treated with atorvastatin and reported an increased 
number of regulatory T cells as a possible mechanism of 
action [8]. Others reported effects on inflammatory 
parameters and Th1/Th2 balance leading to beneficial 
treatment effects of simvastatin in RA [9].

Recently, the US Food and Drug Administration (FDA) 
changed its safety label for statins and indicated that liver 
injury associated with statin use is rare but can occur. 
They also acknowledged that statin use can be associated 
with memory loss, forgetfulness and confusion. In 
addition, a small, increased risk of raised blood sugar 
levels and the development of type 2 diabetes have been 
reported. Moreover, there is a risk for muscle damage.

Vandebriel and colleagues also demonstrate an influ
ence on collagen type II autoantibody titers after treat
ment with atorvastatin [1]. Since this was only the case 
for atorvastatin and not pravastatin, the data could 
indicate varying effects on the immune response of 
different types of statins. Possibly the B-cell arm of auto
immune diseases could be affected by statin adminis
tration, leading to increased autoantibody titers. In line 
with the speculation that the B-cell arm of the immune 
response is affected by statin administration is the 
increased incidence of lupus-like syndromes in patients 
receiving statins [10].

In summary, the work by Vandebriel and colleagues [1] 
suggests that broad use of statins could lead to increased 
incidence of autoimmune disease, especially RA. Further 
work will be necessary to demonstrate the cell biological 
and immunological mechanisms explaining these 
findings. Future studies in rodents and humans should 
better delineate the differences in the properties of 
individual statins with regard to their modes of action. 
The hypothesis that statins will have additional future 

indications for treatment of autoimmune diseases like 
RA or multiple sclerosis is more unlikely. Presently, there 
are no convincing data for the use of statins in these 
indications outside of controlled clinical trials. Excep
tions remain co-morbidities with cardiovascular disease, 
stroke and hyperlipidemia.
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