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Abstract 
Purpose: This stııdy was carried oııt to compare the 
efficacy and the side effects of cyclosporine A (CyA) and 
meth otrexate (MTX). 
Patients ant! Metlıod: Twenty-nine pı:ıtients ıvith RA, who 
applied to Erciyes University, Medical Hospital, Physical 
Medicine and Rehabilitation Department betıveen /996--
1997, were included in the study. The patients were 
divided into two groııps. The Jirst group of 15 patienıs 
was treated with CyA, 3 mglkglday and the second groııp 
of 14 patients with MTX, 7.5 mg/week . Patients were 
followed up for clinical and laboratory parameters for a 
peri od o/ six months . Dzıring the fol!ow-ııp period, the 
groups were compared with each other for these 
parcımeters. 

Resıılts: At the end of six months, both mediccıl treatments 
were found to be ejfective in clinical parameters, but no 
stat istically significant difference ıvas observed. in 
laboratory parameter s, a statistically significant decrease 
was foıınd in the erythrocyte sedimentation rate of the 
group treated with MTX (p<(J.()5). The study was 
evaluat ed for side effects. Systolic and diastolic blood 
pressure and serum creat inine values in the group treated 
with ('yıl, and AST values in the group treated with MTX 
were foıınd to be increased with a statistica/ly 
significance (p<0.05). 
Conclusion: As a result, we conclude . that both of the 
medicines used for RA treatmenl were ejfective at fow 
toxic levels which could be tolerated. We alsa coclııde 
that MTX mııst be ıısed as a first choice since it is more 
economical. 
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Özet 
Amaç: MTX ve CyA 'nın etkinlik ve yan etkilerini 
karşılaştırmak amacıyla bu çalışma yapıldı . 

Hastalar ve Metod: Çalışmaya, l 996 - 1997 yılları 

arasında Erciyes Üniversitesi Tıp Fakültesi Fiziksel Tıp 
ve Rehabilita syon (FTR) Anabi/im Dalı 'na başvuran 29 
romatoid artritli (RA) hasta alındı . Hastalar iki gruba 
ayrıldı onbeş hastadan oluşan ilk grup 3 mg/ kg,'giin 
dozund a Sik/osporin A (CyA) ile, 14 hastadan oluşan 
ikinci grup 7.5 mgllıafla dozunda metotreksat (MTX) ile 
tedavi edildi. Hastalar 6 aylık tedavi süres ince klinik ve 
laboratuar parametreler ile takip edildi. Gruplar, takıp/er 
sırasında bu parametreler bakımından karşılaştırıldı. 
Bulgular : Her iki tedavi yöntemi , 6 aylık takıp sonunda 
klinik parametreler yönünden etkili bzılıındıı ve 
aralarında anlamlı fark bulunmadı. laboratuar 
parametreleri incelendiğinde, MTX grubunda sadece 
eritros it sedimentasyon hızında anlamlı şekilde azalma 
saptandı (p<0.05). 
İlaçların yan etkileri gözden geçirildiğinde, CyA tedavisi 
alan grupta sisto/ik ve diastolik kan basıncı ve serum 
kreatinin seviyelerinde, MTX tedavisi alan grupta ise AST 
değerlerindeartma olan olgu sayısı anlamlı şekilde 
fazlaydı (p<0.05). 
Sonuç: Her iki ilacın da RA tedavisinde etkili olduğu ve 
tolere edilebilir derec ede düşük toksik etkileri oldıığzı 
sonucuna varıldı. Ayrıca daha ekonomik olması 

nedeniyle, RA tedavisinde bzı ilaçlardan öncelikle ı\ı!TX'ın 
tercih edilmesi gerektiği diişiimi/dıi. 

Anaht ar Kelimel er: Metotreksat , Roınatoid artrit, 
Siklosporin A 

Rheumatoid arth ritis (RA) is a sys temic condi tion 
charac ter ized by inflammatory synov itis , elevated 
acute phase response , and extra articular 
manifestations . it has a variab le course which often 
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leads to functional decline, work disability, and 
increased mortality rates (1,2). Many second-line 
agents including cyclosporine A (CyA) and 
methotrexate (MTX) are now available to treat RA 
and they have been shown in clinical trials to be 
more effective than a placebo. The choice of which 
slow-acti ng drug to prescribe far patients with RA 
depends on both its effıcacy and toxicity (3). 

MTX is an effective agent in the short-term 
treatment ofrefractory RA (4,5). MTX has proved to 
be a major advance since the 1980s far the treatment 
of RA (6). The number of patients who can continue 
to take MTX far long periods of time is quite 
favorable when compared with other second -lin e 
therapies (7 ,8). 

CyA is a potentially useful agent far the treatment of 
RA both in early and advanced disease stages. it is 
superior to conventional second -line agents in 
slowing radiological progression of the disease (9). 
CyA, which has revolutionized the management of 
rejection in solid organ transplantation, was first 
studied in pati ents with RA by Hermann and Muller 
in 1979(10 ,11). 

P ATJENTS AND METHODS 

Twenty nine patients, with a mean age 44.1±12.7 
years (27-65), with RA diagnosed according to 
ARA- 1988 cr iteria (12) were included in the study. 
The patients were admitted to the Physical Medicine 
and Rehabilitation Department of Erciyes University 
Medical Faculty between February 1996-­
September l 997. The ARA-1988 criter ia far the 
classifıcation of RA (12) consists of morning 
stiffness of at least one hour , arthritis of three or 
more joint areas, arthritis of hand joints, symmetric 
arthritis, rheumatoid nodu les, positive serum 
rheumatoid factor (RF), and radiographic changes 
typical of RA. Radiographic changes and physical 
findings ınust be present far at least six weeks. Four 
of seven criteria are required to establish the 
diagnosis of RA. Patients who were over 65 years 
old , pregnant , those who took second !ine medicine 
treatment within the last six months , and whose 
results of hepatic and renal functions were 

unsatisfactory, were excluded from the study . The 
treatment was explained to the patients aııd infarmed 
consent was obtained, befare the study was applied . 
The patients were divided into two groups; the fırst 

group included 14 patieııts who were treated with 3 
mg/kg/day CyA p.o., the second group iııcluded 15 
patieııts, who were treated with 7.5 mg/week MTX 
p.o. Remission was defineci according to c linical 
remission criteria of 1981-ACR Committee, (13) . 
which consisted of absence of fatigue, absence of 
jo int pain, absence of synovial swelling, absence of 
joint tenderness, normal sedimentation rate, and 
morning stiffness of less than 15 minutes. The 
patient were required to meet fıve ofthese cr iteria to 
be classifıed as . being in remission( 13). Disease 
duration was 4 .6±2.8 ( 1--8) years in the Cy A and 
3.6±4.2 (1--5) years in the MTX group. 

The first group included 15 patients who were 
treated with 3 mg/kg /day CyA p.o. The second 
group includ ed 14 patients who were treated with 
7,5 mg/week MTX p.o. Fora period of six months, 
patients were fallowed up far visua l analog scale 
(V AS), Lee Functional Index (LFI), Ritch ie 
Articular Index (RA!) , mornin g stiffness, and 
swollen joint number as clinical parameters , 
Erythrocyte sedimentation rate (E SR) , C-reactive 
protein (CRP), and rheuma toid facto r (RF) as 
laboratory parameters. During the fallow-up period, 
the groups were compa red with each other far these 
parameters. 

Student -t test was used far statistica l evaluat ioıı. 

Values are expressed as meaıı ± SE. 

RESULTS 

Mean age of the patients were 45.4 ±6.7 years 
(raııge: 27-56) in the CyA group incJuding 14 
patieııts (12 women , 2 men) , aııd 43.3 ± 15.2 years 
(range: 28--65) in the MTX group inc luding 15 
patients (12 women, 3 men). in both groups, the 
mean duration of disease was s imilar (4.6 ±2 .8 year s 
in CyA group, 3.6±4.2 in MTX grou p, p>0 .05) . Tlıe 
number of the patients wlıo rec eived disease­
modifyiııg antirheumatic drugs (DMARDs) 
previously were six in CyA group , aııd fıve in the 
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MTX group. The groups proved to be well balanced 
with regard to demographic characteristics. 

At the end of the six month follow up, both 
treatments were found to be effective in clinical 
parameters, but no statistically significant difference 
was found (Table 1). in laboratory paramet ers, a 
statis tically significant decrease was found in only 
ESR ofthe group treated with MTX (Table II). 

CyA dose was increased to 4 mg/kg/day in two 
patients , and MTX dose was rai sed to 15 mg/week in 
two patients. Only one patient in CyA group needed 

to stop taking the drug because of serum creatin ine 
elevation, and one patient in the MTX group due to 
high elevation of the liver enzymes. The drug side 
effects are shown in Tab le III. ln the CyA group, as 
shown in Table III , there is serum crea t inine 
e levation in four pati ents, hypertension in six, 
hyp ert richo sis in four, headache in thr ee, 
gastrointestinal intoleranc e in two, and gingival 
hypertrophy in one; in the MTX group, elevation of 
serum liver enzymes in three pat ients, headache in 
two, sk in rash ın on e, and gastro intest inal 
intolerance in three . 

Table 1. Comparison of clin ical paramete rs in CyA and MTX groups 

Before Treatment After Treatment 
PARAMETERS CyA MTX t p CyA MTX t p 
VAS 6,4 ± 1,3 7,2 ± 1,6 -1,3 >0,05 1,3 ± 1,8 l ,6 ± 1,3 -0,5 >0,05 
LFJ 14,5 ± 6,6 14,9 ± 8,7 -1,4 >0,05 1,9 ± 3,5 2,3 ± 5,5 -0,2 >0.05 
R.TI 21,07 ± 6,7 20,2 ± 11,0 0,234 >0,05 3,6 ± 5,0 3,7 ± 4,3 -0,05 >0,05 
NS J 4,4 ± 2,8 6,3 ± 4,3 - 1,3 >0,05 0,4 ± 0,8 0,7 ± 1,6 -0,4 >0,05 
MS 67,5 ± 41,9 67,0 ± 37, l 0,034 >0,05 4,6± 12,8 5,0 ± 0,8 -0,08 >0,05 

VAS: visııal analog scale LFJ: Leejimctional index RJI: Ritchiejoinl index NSJ: Nıımber ofswollenjoinıs MS: Morning stif(ness 

Table il. Com parison of laboratory parameters in CyA and MTX .gro ups 

Before Treatment After Treatment 
Paraıneters CyA MTX t p CyA MTX p 
ESR 48 ,2 ± 24,4 60,2 ± 52,8* -0,7 >0,05 32,4 ± 21,3 23,1±19,6* 1,8 >0,05 
CRP 34,2 ± 28,8 19,2 ± 40,0 -0,387 >0,05 1,0 ± 19,3 9,8 ± 16,9 O,l >0,05 
RF 56,6 ± 29,6 93,0 ± 151,007 -0,8 >0,05 35,6 ± 28,4 32,2 ± 27,1 0,3 >0 ,05 
BUN 17,8 ± 4,2 19,4 ± 4,5 -0,9 >0,05 2 1,4±7,9 20,2 ± 2,7 0,5 >0,05 
Cr. 0,6 ± 0,1 ** 0,7 ± 0,2 -1,4 >0,05 1,0 ± 0,2** 0,7 ± 0,1 3,4 0,002 
Uric A. 4,0 ± 1,6 4,1 ±0,8 -0,056 >0,05 5,2 ± 1,6 4,1 ± 1,2 1,9 0,06 
Na+ 140,1±3,9 141,6 ± 3,0 - 1 ,J >0,05 143,5 ± 3,2 139,l ±8,8 1,6 >0,05 
K+ 4,7 ± 0,5 4,2 ± 0,4 2,4 >0,05 5,0 ± 0,3 3,9 ± 0,6 5,1 0,000 1 

. Bil. 0,5 ± 1,9 0,6 ± 0,2 -7 >0,05 0,7 ±0,2 0,6 ± 0,1 1,2 >0,05 
GGT 16,l ± 12,7 19,6 ± 9,l -0,8 >0,05 19,2 ± 11,l 19,4 ± 11,4 -0,04 >0,05 
AST 17,0 ± 5,3 15,4 ± 7, l *** 0,6 >0,05 18,7 ± 4,1 20,0± 

9,0*** 
-0,04 >0,05 

ALT 13,7 ± 5,1 15,8±7,7 -0,8 >0,05 17,0±3,9 22,8 ± 14,2 -1,4 >0,05 

* There was a significaııt difference (p<0.05), **There was a sigııificaııı differeııce (p<0.05), ***There was a sigııijiccıııı 
dijfereııce (p<0.05) 
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Table 111. Distribution of side effects in CyA and MTX groups 

SiDE EFFECTS CyA Group MTX Group 

No. of patients (%) No. of patients (%) 

Hypertension 6 (%42.8)* o (%0) 

1-lypertrichosis 4 (%28.5) o (%0) 

serum CK elevation 4 (%28.5)* o (%0) 

Gingival lıypertrophy 1 (%7.1) o (%0) 

Headaclıe 3 (%2 1.4) 2 (%13.3) 

GIS intolerance 2 (% 14.2) 3 (%20) 

Serum liver enzyme elevation o (%0) 3 (%20) 
Skin rash o (%0) (% 6.6) 

*Significantly increased (p<0.05) coınpared to tlıe pretreatınenı group 

DISCUSSION 

The optimum program for the management of RA 
would rapidly control inflammation , prevent jo int 
damage, preserve function and qualit y of life, be 
safe , inexpensive, and convenient to use over an 
exte nded period of time ( 14). Current therapy for 
RA generally consists ofNSAID and a second - line 
agent including methotrexat e (MTX) , oral and 
intraımıscu lar gold, antiınalarial agents , 
azathioprine , D-penicillamine , sulphasalazine and 
ınore recen tly, cyclosporine (CyA) (15). There are 
some handicaps for DMARDs ; tlıese agents are 
usually only partially effective, and many patients 
discontinue therapy becau se of drug toxicity and /or 
loss of effıcacy (16). The primary aim of the 
DMARD treatment is to reduce the activity of the 
disease and then to s low pro gress ion ( 17). in the 
traditional therapeuti c pyramid , recommeııded in 
ınajor textb ook and reviews on the treatment of RA, 
approximately 5- 8 are requ ired to travers e the 
pyramid from bottom to top using sing le seq uential 
dru g in tlı e treatment progra m. But in ge nera l, j oint 
dama ge occur s in the first one to two years of diseas e 
( 14 ) . Tlıis explai ns the physic ians mus t use the 
effective second- line drugs as soo n as possib le in 
the early peri od of the disease. 

CyA and MTX , accepted effective dru gs in th e 
treatnıent of RA in recent studies , are two of the 
effıcacious second - line drugs. 

Some placebo-controlled tr ials we re perform ed in 
pat ients who had failed previous ly applied second ­
line therapies (5, l 8). Weinb latt , et al. ( 18), repor ted 
signifıcant improvement in effıcacy parameters in a 
35-patient , 24-week , doub le- blin d cros sover tria l 
of low dose MTX vers us placebo. MTX was 
superior to the placebo in improvin g tlıe patie nts ' 
respon se, aııd iınprovement began w ithin three 
weeks. A study , which iııcluded 189 patieııts , who 
received MTX (7 .5 mg to 15 ıng/week) ora placebo, 
was reported by Williaıns , et al. (5) . Tlıere was a 
s ign ifıcant improve men t in al i clinica l paranıeters 
and ESR in the MTX group . Wlıen compar ed with 
otlıer DMARD s in te rms of effıcacy and toxicity, 
MTX has been foun d to be less toxic tlıan par ente ral 
gold salts and D- penic illamine, and as toxic as 
sulphasalazine and oral gold sa lts, but ınore tox ic 
than hydroxychloroquin e ( 19). MTX exhibited tlıe 

bes t effıcacy:toxicity ratio among the effıcac i ous 

DMARDs. MTX has not been defıııite ly estab lished 
to preve nt radiograph ic progress ioıı of the disease 
(20). 

The ıno st comınon adv er se events with MTX are 
gastrointe stina l toxicit y including anore xia, nausea , 
vornitin g, diarrhe a, and weight loss (21 ,22) . Central 
nervous system s ide effec ts including lıeadache, 

fatigue and rnalai se are surp rising ly co rnmon (23). 
Cir rhos is ınay occur, al th ough its incidence is 
contro versial (24). ACR recomınended live r 
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biop sies only after fıve years, or if liver enzymes 
were frequently e levated (24). Hematolo gical 
toxic ity including leukop enia , thrombocytopen ia, 
megaloblastic anemia, and pancytopenia may occur 
(22). 

CyA exerts a number of pharmacologic effect s; its 
most inte resting action is to selectiv e ly modulate 
su bpopulati ons of immunocompet ent cell s. The 
compou nd is known to exhibit the capacity ofT cells 
to syntlı esize and release interleukin- 2 ( 1 1 ). Tlıe 
proınpt in vitro and in vivo rev ersibility of its 
immunosupressive act ivity demonstrates tha t the 
response is not due to a lyınphocytotoxic action (25) . 
CyA can therefo re be consid ered to be the fırst drug 
o f a new ge neration of immunosupressive agcnts. 
The fındings of the recent studies suggest that CyA 
is effe ctive in the treatment of RA (25). CyA showed 
a clear benefıt ove r place bos, and improvement in ali 
clinical parameters was not ed (9). CyA produc ed 
little eff ect on ESR; around an· average of 40% 
improv ement in CRP levels over a peri od of six 
months . The lack of effect of CyA on ESR has been 
noted in a lmost al I stud ies. [t probably re flect s the 
dnıg's inabili ty to affect certain acute -phase 
reac tant s, fıbrinogen, whiclı determine s the 
sediınentation rate. The practi ca l implication for this 
is tlıat the ESR cann ot be used asa re liable guide for 
response in clinical pract ice. The drug has been 
em ploy ed extensively as an imm unosuppress ive 
agen t for organ tran sp lants (26). The opt imum dose 
with regard to the effıcacy balanced against toxic 
side effects has not been precise ly determined , but 
most protocols em ploy doses of 3 .0 to 5.0 
mg/kg/day , with close monitoring of CyA blood 
levels (27). 

Open label trials in RA were initiated in the early to 
m id- 1980s. Van Rijthoven , et al. (28), reported on a 
double-blind , plac ebo- controll ed ·trial in 36 patients 
w ith estab lished RA. There was sign ifıcant cl inical 
improvement in the patients trea ted with CyA, 1 O 
mg/kg/ day initial dose, com pared to those treated 
wi th a placebo. in that study, a 30% increase in 
serum creatin ine over baseline leve ls was observed. 
Dougados, et al.( 29), report ed on a double-blind , 

placebo -co ntrolled trial starting at do se of CyA 5.0 
mg/kg/day to 7.5 mg/kg/day if the serum creat inine 
leve l a llowed. Clinical effıcacy in this study was 
s imilar to that reported by Van Rijthoven, but serum 
creatinine rose only 23% above base line. Tugwell, et 
al. (30), reported a double-blind , p lace bo-con tro lled 
trial using " go low, go slow" method. The CyA was 
started ata dose of 2.5 mg/kg/ day, then incr eased to 
a maximum dose of 5.0 mg/kg/day. Effıcacy was 
s ignifıcant compared to the placebo , and only 17% 
se rum creatinine e levati on was obse rved. When 
comparcd to thc other DMARDs including 
auranofın, antimalarials , i.m. gold and D­
penicillamine, there was a statistica lly signifıcant 
reduction in erosions and radiological joi nt damage 
maintenance on CyA, even though the percentage of 
side-effect s was slight ly h igher (3 1 ). 

T he most common adver se effects associated with 
CyA in clinical practice are disturbances of renal 
function and hypertension (2). in the initial stud ies, 
due to high dosage of CyA (up to 12.5 mg/kg/day), 
disturb ances of renal function were see n (32) . The 
risk of nephropathy can be reduced by the fo llowing 
measures: 1) using cyclosporin at a dosage of 2.5 to 
5.0 mg/kg/ day ; and 2) monitoring serum creatinine 
levels . Tf serum cre atinine levels persistently 
increase to above 30% of pretreatmen t levels, tlıe 

dose ofCyA should be reduced (33). 

Rece ntly, so me studie s were performed to compare 
MTX and CyA. CyA (2.5 to 5.0 mg/day) was 
compared with MTX (7.5 to 15 mg/kg/wee k) in a 
double-blind, pla ceb o-controlled study of 264 
pat ients who failed at least one prior DMARD (34). 
Both agents were superioı· to the placebo . MTX was 
superior to CyA in improving clinical parameters. in 
the study perform ed by Mor ina, et al. (35), MTX 
(7.5 mg/week) was found slightly more effec tive 
than CyA (2.9 mg/kg/ day). in a study perforıned to 
comp are CyA with MTX and azathioprine, CyA was 
acce pted as an effective DMA RD, comparable with 
azathioprine and MTX, and might be of benefit in 
the therapy of some recalcitrant RA cases refr actory 
to ali ot her DMARD s (36) . Güzel et al.(37), 
reported in thei r stud y tha t sign ifı can t clin ical 
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improvement was observed in MTX (7.5 to 15 
mg/week) and CyA (2.0 to 4.0 mg/kg/day) groups at 
the end of 6 months, but more sign ifıcant 

improvement in ESR was observed in the MTX 
group . 

in the present study, both medical treatrnents were 
found to be effective in clinical parameters, but no 
stati stically signifıcant difference was found. in 
laboratory parameters, a statistically signifıcant 

decrease was found in only ESR ofthe group treated 
with MTX. 

When the study was evaluated for the side effects; 
systolic and diastolic blood pressure and serum 
creatinine values in the group treated with CyA, and 
AST values in the group treated with MTX were 
increased with a statistical signifıcance. 

As a result, we conclude that both of the rnedicines 
used for RA treatment are effective at low levels 
with a to lerable toxicity. We, afso conclude that 
MTX must be used as the fırst choise since it is more 
economical. 
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