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Abstract:

Background: The therapeutic effects of methotrexate (MTX) are well-known in rheumatoid
arthritis(RA).Also,anti inflammatory effects of atorvastatin have already been reported, but
no study has compared the effects of these two drugs on RA.Therefore we designed this
study to compare the effects of these drugs on patients with active RA.

Method: The study was conducted on 54 patients with active RA who had been undergoing
Disease - Modifying -Anti Rheumatic- Drugs therapy for at least 3 months that included 7.5
mg methotrexate weekly. They were allocated into two groups. In addition to the 7.5 mg of
MTX, one group received another 7.5 mg of MTX weekly and placebo daily and the other
group received atorvastatin 40 mg daily and placebo weekly. They were followed up for 12
weeks. Some clinical aspects and the disease activity score (DAS) were evaluated at the
beginning of the study and then at the weeks of 6th and 12th.

Results: After multiple comparisons by repeated measures, disease activity score and other
variables showed a significant reduction in both groups at 12th week after treatment;
however, the effect of both interventions was similar in change of DAS and other variables
except for duration of morning stiffness, that it decreased more in statin than MTX group. No
significant side effects causing to exclude the patients from the study were observed in any of
the two groups.

Conclusion: we concluded that statin, can serve an important role in treatment of RA.
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Introduction:

Rheumatoid arthritis is a chronic sys-
temic disease which primarily involves
the synovial tissues. This disease can
potentially lead to substantial disability
and premature death; therefore, early
and aggressive treatment is essential
important. Observational trials have
clearly identified that methotrexate
(MTX) is the synthetic Disease Modifying
Anti Rheumatic Drugs ( DMARDS) that
is most often selected for initial ther-
apy.)» The patients with suboptimal re-
sponse to MTX, combination therapy and
or biologic agent should be applied. How-
ever, biologic agent is expensive; Hence,
searching for other alternatives of
DMARDS in treatment of RA seems to be
highly demendnding. Several studies
have confirmed the effects of statins in
decreasing atherosclerosis through anti
inflammatory mechanism ), since RA
patients are more susceptible to cardio-
vascular diseases and the most common
cause of mortality in RA is cardiovascular
complications ?; an increasing interest
has aroused to study the effects of stat-
ins in improving RA.

Statins prevent the formation of Isopre-
noids. Inhibition of Isoprenoid intermedi-
ates may contribute to the pleiotropic
effects of statin therapy.(*® Anti inflam-
matory effects of statins in innate and
acquired immune system established in

several studies.(3:#67:8)

Also, statins
modify apoptosis in smooth muscle, en-
dothelial cells and synovial cells % and
bones®>'®, for instance, statins may
have preserving effects on periarticular
bone in RA joints.*¥) Moreover, several
reports have revealed that therapeutic

use of statins in treatment of multiple

sclerosis®®%, autoimmune encephalo-
myelitis®®), cardiac and renal transplan-
tation®®, in murine collagen-induced
arthritis 23 refractory rheumatics dis-
ease.' And Antiphospholipid syndrome
in animal models.*> The first placebo
controlled study named TARA Study was
conducted to investigate therapeutic ef-
fects and vascular risk factor modification
of statin in RA patients.*® TARA Study
showed a significant reduction in the dis-
ease activity score in atorvastatin group
compared to placebo group in patients
with RA. Some other studies, also, re-
vealed similar results.(t7: 18:19).

However, some other studies did not
confirm any significant improvement in
the measures of clinical activity by stat-
ins.?% 2 QOverall, no significant side ef-
fects were seen in use of statin; for ex-
ample, increased risk of serious infec-
tions 9 and an elevated cancer risk.®9
The brief review of literature in this field
reveals that so far there is or little infor-
mation available to make a comparison
between MTX and statins directly. The
aim of the present study is to examine
the effect of atorvastatin on disease ac-
tivity in RA patients and compare it with
MTX .

Materials and Methods:

According to the American College of
Rheumatology criteria were fifty four pa-
tients with RA diagnosis recruited from
rheumatology clinic of Ali- Bn-Abitaleb
hospital in Zahedan, city of Iran from
January 2006 through March 2007.

The age of all the patients were above 18
years old , signed a written informed
consent. Recruitment was done in pa-

tients with active inflammatory disease
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who had been undergoing Disease -
Modifying  -Anti  Rheumatic- Drugs
(DMARD) therapy that included for at
least 3 months 7.5 mg methotrexate.

Our definition of the disease activities
were as three swollen joints or joint

groups plus two of the following:

i) Three tender joints

ii) Early Morning stiffness for more than
30 min and 3)an erythrocyte sedimenta-

tion rate of greater than 30 mm/ hr .

Exclusion criteria included: not signing
the written informed consent, Current
lipid - lowering therapy or indication for
lipid lowering therapy , previous history
of adverse reaction to statins, clinically
significant renal disease or aspartate
aminotransferase and alanine ami-
notransferase more than twice the upper
limit of laboratory normal rang ,recent
corticosteroid injections and finally every
patient who was required to receive a
high dose of corticosteroid to suppress
his disease activity. (for instance pulse
therapy with corticosteroid)

Patients remained on all previous DMARD
therapy, and were asked to maintain
their DMARD dose while in the study,
unless the researchers prescribed a dif-
ferent dose. We modified and recorded
the prednisolone or NSAID dose during
the study. Patients included in the study
were introduced to an independent study
administrator by rheumatologist, then,
every other one received box A that in-
cluding methotrexate 7.5 mg/weekly (in
capsule) and one placebo capsule every
day (group a) or box B including atorvas-
tatin 40 mg/daily (in capsule) and one
placebo capsule every week (group

b).That is, after the first patient was
placed in group a, the second patient was
allocated to group b. The patients refer
to researcher who was blinded to the al-
locations. Therefore, both patients and
doctors were blinded to medication.

The primary outcome was a change in
DAS 28 (a validated composite disease
activity score, Components of DAS 28
are erythrocyte sedimentation rate
(ESR), patient assessed global score,
visual analogue score ( pain, 0-100 ) and
swollen and tender joint counts ( both 0-
28 )) 9 also, secondary outcome holds
variables including duration of early
morning stiffness, ESR, swollen and
tender joint counts, change in predniso-
lone, sulfasalazine, and Hydroxychloro-
quine dose.

After screening, patients were visited on
o, 6th and 12th weeks. The same re-
searcher, who was blinded to the alloca-
tions, evaluated and recorded all clinical
variables at study entry and at 6th and
12th weeks .Also, Hematology and bio-
chemical screening for liver and renal
function was done at baseline and 6th
and 12th weeks ,and significant side ef-
fects including, weakness, rash, fever,
headache or abdominal pain were re-
corded by the researcher. Patients who
failed to take the drugs properly and
those who had hematologic, kidney or
liver dysfunction and significant side ef-
fects during the study, were excluded
from the study. The monitoring was car-
ried out through telephonic conservation
to the patients if they failed to visit at the
appropriate time; moreover, they were
introduced back to the researcher if they
visited the rheumatologist directly. More-

over, regarding ethical aspects, every
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patient could discontinued the study due
to lack of efficacy or adverse events, and
we also, could exclude patients without
any response ( change in duration of
morning stiffness, swollen and tender
joint counts, patient assessed global

score, visual analogue score of pain)

Statistical analysis:

Calculation of sample size was based on
variation in mean value of DAS for every
group in TARA study and study by Fran-
sen J and et al.(22) a=0.05, B=0.05
power=0.95,and using the following for-

mula:

Ml=variation in mean DAS before and
after treatment of statin (TARA study)

M2= variation in mean DAS before and

after treatment of MTX (Fransen study)

Z1-a/2 and Z1-f are standard normal
distribution values corresponding to two-

side test

S1= standard deviation in statin group
(TARA study)

S2= standard deviation of MTX group

(Fransen study

Baseline data were summarized as mean
+SD for continuous variables, number
and percent of patients for categorical
variables . Statistical analysis was made
for multiple comparisons by repeated
measures .We used k2 test for categori-
cal variables. We used SPSS software
(version 11.5) and P value less than 0.05
was evaluated as statistically significant.

Results:

Fifty four patients with RA received either
increased dose of MTX from 7.5 mg to 15
mg (group a) or 7.5 mg MTX plus 40 mg
atorvastatin (group b) .Each group con-
sisted of 27 patients, of whom 26
(96.13%) and 25 (92.6%)were females
in group a and group b respectively.
Mean age was 43.96+13/9 in group a
and 48.5x11 in group b. (P=0.18) Mean
duration of disease was 4.2+3.2 years in
group a and 5.5+5.3 years in group b
(p=0.26). After multiple comparisons by
repeated measures, disease activity
score and other variables including num-
ber of swollen and tender joints , ESR,
duration of morning stiffness showed a
significant reduction in both groups at
12th week after treatment; however, the
effect of both interventions (add of 7.5
mg MTX or 40 mg atorvastatin) was simi-
lar in change of DAS and other variables
except for duration of morning stiffness.
Although both groups have shown de-
crease in duration of morning stiffness,
further decrease was observed in statin
group.

The results of statical analysis are tabu-
lated in Table 1.1t is obvious from this
table that there is no significant differ-
ence was not observed in interaction ef-
fects except for use of prednisolone
,while in the study, dose of prednisolone
decreased in statin group and increased
in MTX group. (table 1) Eight patients
(14.8%) achieve remission (DAS<2.6) in
both groups, 5 patients (18.1%) in group
a and 3 patients (11.1%) in group b.
(p=0.4)

No patients were excluded and there
were not withdrawals due to lack of effi-

cacy or adverse events.
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Although patients had been asked to ad-
here to concomitant already prescribed
drugs unless the rheumatologist decides
so, dose of prednisolone was increased
by 2 patients in group a and 3 patients in
group b and also decreased in 15 pa-
tients in group b from about 10mg to
5mg. In addition to methotrexate, two
patients in group b received both Hy-
droxychloroquine and sulfasalazine, also,
17 and 16 patients in group a and b re-
spectively received Hydroxychloroquine
alone and 6 patients received sulfasa-
lazine alone in both groups. Three pa-
tients in both groups (11.7%) decreased
200 mg doses of Hydroxychloroquine and
4 patients in group b decreased 500mg
doses of sulfasalazine. The effect of
NSAID dose was not analyzed because it
was used neither in anti inflammatory
dosage nor continuously.
Discussion and conclusion
/Summary and conclusion:

To address the objectives of the present
research in order to compare the effects
of MTX and statin directly, ethically no
group was asked to receive MTX, there-
fore, after both groups had received MTX
for at least three months which seems to
be enough time to have responded to
MTX, we administered Statin to group b
and added the dose of MTX in group a;
meanwhile, we would like to mention
that in our area patients receiving 7.5mg
to 15mg MTX show usually a good re-
spond.

In present study, patients with active RA
,with both increase dose of MTX from 7.5
mg to 15 mg weekly and adding 40 mg
atorvastatin daily to MTX 7.5 mg /weekly
reduced DAS in similar degree, although

patients in atorvastatin group(.at this
junction of the investigation it is difficult
to justify) had a longer duration of morn-
ing stiffness at baseline. Also, duration of
morning stiffness showed a more reduc-
tion in patients who used atorvastatin
and patients in statin group decreased
dose of prednisolone.

The results of our study were compatible
with the TARA's findings; in that, showed
a significant reduction in DAS 28
,CRP,ESR and swollen joint count in ator-
vastatin group compared to placebo in
patients with RA presenting with active
disease despite undergoing DMARD ther-
apy. In TARA Study more patients in the
placebo group than in the atorvastatin
group received intra -articular or intra-
muscular administration of triamcinolone
.Authors in TARA study believed that the
improvement seen in statin therapy is
comparable with cyclosporine and mino-
cycline , but they did not directly com-
pare statin and MTX. As well, Kanda and
et al. showed that 10 mg of simvastatin
for 12 weeks improves clinical, laboratory
and immunological parameters of RA pa-
tients.(!”) Beside, a large observational
cohort in daily practice and real life set-
ting showed Patients taking statin had
significantly lower disease activity as-
sessed by CRP ,pain assessment, physi-
cian assessment, swollen and tender
joint count, but no statistical differences
were noted in DAS 28 or HAQ.(9
However, our findings were not well-
matched with some studies Van Door-
nume and et al detected arterial stiff-
ness, lipid profile and inflammatory
marker in RA patient before and after 20

mg atorvastatin therapy.?®
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Lipid profile and arterial stiffness im-
proved significantly after atorvastatin
therapy but inflammatory marker re-
mained unchanged during the study.
Similar observation was made by Charles
- Schoeman and et al with 80 mg ator-
vastatin in double blind placebo control
trial.®") The changes in measures of clini-
cal activity were not significant but there
was a trend for a decrease in CRP during
12 weeks of treatment with statin .

on the other hand , some authors be-
lieved that , the effect of statin on in-
flammatory is due to cholesterol lowering
per se and not pleotropism effect of
statin .Maki-Petdja and et al in a study
conducted in a randomized double - blind
crossover manner , compared simvas-
tatin with ezetimib ( that neither is ab-
sorbed nor has systemic effects). In both
groups, reduction in disease activity
score is similar.*®

In addition to the results of all mentioned
studies that suggest a hopeful future for
statins as a reliable drug to control RA,
based on the findings of the present
study we can also conclude that statin,
can serve an potential benefit in treat-
ment of RA. If statin can control the in-
flammation like MTX it may be a good
choice in treatment of RA.However this
study was limited to 54 patients with du-
ration of 15 months .Whether or not
statin can be used without MTX, needs
much more investigations to be con-
ducted in different situations, for exam-
ple, to administer statin without MTX
with/without other DMARDS especially in
patients with mild forms of the disease

and in much longer time study.
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