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Abstract
Objective
To evaluate the ability of two different combination therapies with prednisone (PDN), methotrexate (MTX) and
cyclosporine (CSA) to modulate both TNF  transcription and production in early rheumatoid arthritis (RA).

Methods
24 patients with early RA received a step-down bridge therapy with MTX and PDN (group A). Twelve patients out
of the 24 randomly received also CSA (group B). Blood samples and peripheral blood mononuclear cells (PBMC)
were collected at different times. TNF levels were measured both in sera and in PBMC super natants. TNF
mMRNA was assessed by use of RT-PCR.

Results
10 patientsin group A and 9 in group B improved. At baseline, RA patients serum TNF  levels were increased
compared to controls (p < 0.001) and did not correlate with clinical and serological parameters. These levels
decreased within the first month of therapy in both groups, the lower levels being observed in the sera of CSA
treated patients. After 30 days of therapy, TNF levelsin group B super natants were significantly lower than those
observed in group A, both after 24 and 48 hours of PHA stimulation (p < 0.03 and p < 0.05 respectively). TNF
mMRNA levels never differed between patients and controls, independently of both the clinical picture and the
assigned therapy.

Conclusion
The addition of CSA to a treatment regimen of PDN + MTX lowers TNF  production in vitro without decreasing

TNF mRNA expression. This effect could help to induce early immunosoppressive and therapeutic effects during
RA.
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Introduction

An imbalancein the production of com-
peting cytokines plays an important
role in the pathogenesis of chronic syn-
ovitis characteristic of rheumatoid arth-
ritis (RA) (1). In RA, it has been shown
that an over-production of IL1 and
TNF can promote inflammation and
tissue destruction. Furthermore, anti-
inflammatory cytokines and the shed-
ding of soluble receptors of TNF and
IL1, which display cytokine inhibitory
activity, areinsufficient in RA joints to
continuously suppress the effects of
pro-inflammatory cytokines. This may
explain, on the one hand, the typical
alternate remissions and relapses of the
disease (1,2) and, on the other hand,
the evidence that although markers of
inflammation such as joint swelling
may improve over 5 years, markers of
damage such as radiologic progression
may show worsening over the same
period in the same patients (3).
Although cytokines other than TNF
may be able to directly damage differ-
ent structures in involved joints, it has
been reported that the production of
many pro-inflammatory cytokines is
controlled by TNF , suggesting its piv-
ota rolein the pathogenesis of RA and
its potential role as a new therapeutic
target (4). In fact, chimeric anti-TNF
monoclona antibody (cA2) (5), aswell
as the use of recombinant soluble re-
ceptor (p75)-Fc fusion protein (p75)
(6), improve the clinical and laboratory
parameters of disease activity. Unfor-
tunately, the therapeutic effects of a
single dose of these substances last 8-
10 weeks or less and are followed by
relapses. Thisisageneral trend observ-
ed using any monotherapy in RA and
thus continual “coverage” with combi-
nation therapy, as in transplantation, is
required for rheumatologists to control
RA.

In recent years several immunosup-
pressive and anti-inflammatory drugs
[ disease modifying anti-rheumatic drugs
(DMARDS)] have been used in com-
bination thergpy in RA patients, with
evidence of clinical improvement. This
evidence, together with the importance
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of TNF asatargetin RA, suggest that
drugs affecting anti-TNF  activity may
induce clinical improvement. This con-
sideration suggests a potential new role
for active DMARDs in therapeutic stra-
tegies, using both biological response
modifiers and organic substances via
their TNF inhibition, thus decreasing
the number of disease relapses.

We sought to evaluate the effect of two
different combination therapies with
prednisone (PDN), cyclosporine (CSA)
and methotrexate (MTX) on: (i) circu-
lating levels of TNF in vivo; and (ii)
the production and transcription of this
cytokine by peripheral blood mononu-
clear cells (PBMC) invitro in early RA
patients. Furthermore,we analyzed pos
sible correlations of these findings with
clinical and laboratory parameters of
clinical response and disease activity.

Patients and methods

Patient groups and monitoring
Twenty-four patients (20 to 60 years of
age) who: (a) met the revised criteria of
the American Rheumatism Association
for RA (7); (b) had a disease duration
of less than 2 years; and (c) never
received any DMARD therapy, were
enrolled, after giving their informed
consent, in a controlled, randomized,
without placebo study. They were
placed on a step-down bridge therapy
for 6 months, with a starting dose of 15
mg/week of MTX and 25 mg daily of
PDN in the first month (group A).
Twelve patients out of the 24 also ran-
domly received 3.5 mg/Kg/day of CSA
(group B). After the first month, PDN
was reduced to 12.5 mg daily for 15
days and progressively tapered off.
After 2 months CSA was decreased to
2.5/Kg/day in group B. The weekly do-
sage of MTX was not changed. No pa-
tient needed supplementation with any
other NSAIDs during the study period.
This study design was chosen because
the primary objective of our study was
to examine cytokine production under
different conditions in early RA pa
tients rather than the statistical power
of the demographic data provided. Fur-
thermore, it has recently been reported



that when studying different combina-
tions of drugs, the appropriate compari-
son may not be to a placebo but be-
tween the different combinations them-
selvesin order to assess the most effec-
tive and least toxic (8), mirroring the
oncolologic experience.

Disease was defined as active by the
presence of at least 3 of the following
criteria >6 joints that were tender or
painful on motion, >3 swollen joints,
increase in the Westergren erythrocyte
sedimentation rate (ESR) >28, morn-
ing stiffness >45 minutes in duration,
both the patient’s and physician’s ana
log scale for the global assessment of
disease activity >50. The total blood
count, urinalysis,and serum determina
tions of: creatinine, blood urea nitro-
gen, electrolytes, total bilirubin, aspar-
tate aminotransferase, akaline phos-
phatase and uric acid were monitored
every 15 days in the first 2 months of
treament and then monthly. ESR and
rheumatoid factor were measured at
baseline and at the end of the 6-month
study period. CSA was discontinued if
the serum creatinine levels increased
by 30% or more from the baseline level
until the level decreased and CSA
could be re-administererd. MTX was
discontinued if the serum aminotrans-
ferase concentration exceeded twice
the upper limit of normal, the white cell
count fell below 3000/mim?, the platelet
count fell below 100,000/mm?® and a
significant red cell macrocytosis was
evident (MCV > 96 fl). MTX therapy
was re-administered when the values
became normal.

Patients were excluded from the study
if they had hypertension, abnormal he-
patic or renal functioning, a platelet
count below 100,000/mm?, leukopenia
(total white blood cells < 3000/mm?d),
red cell macrocytosis (MCV > 96 fl), a
history of cancer, or concomitant thera-
py with experimental drugs during the
month before enroliment. Women of
reproductive age were required to take
appropriate contraceptive measures.
Twenty-four sex- and age-matched
healthy subjects, with the same demo-
graphic profile as the studied popula
tion served as controls.

Definition of clinical improvement
Clinical assessment included the same
parameters used to define active RA for
study inclusion, namely: (i) both the
tender and swollen joint counts (68 and
66, respectively); (ii) the patient’s and
physician’s global assessment of dis-
ease activity, using a visual analog
scale (0 mm = no disease; 100 mm =
very severe disease); (iii) ESR values;
and (iv) duration of morning stiffness,
were considered. Improvement was
defined as >20%, >50%, >70% im-
provement in both the tender and
swollen joint counts respectively, plus
>20%, >50%, >70% improvement
respectively in 3 of the other variables
(ACR20, ACR50, ACRT0, respective-
ly), according to the preliminary defin-
ition of improvement in RA (9).

Blood samples

Blood samples were collected from pa-
tients before treatment, after 30 days of
treatment with PDN plus MTX (group
A) or PDN plus MTX and CSA (group
B), and during the maintenance therapy
(about 60 and 180 days from the begin-
ning of the study). Sera were recovered
and aliquoted into vials, stored frozen
at -80°C and defrosted immediately
before assays. To minimize interassay
variations, all samples from each pa-
tient were measured in asingle assay.

Cell cultures

Heparinized venous blood was obtain-
ed from all patients and controls and
peripheral blood mononuclear cells
(PBMC) were isolated by centrifuga
tion on a Ficoll-Hypaque gradient and
counted. Their viability, as assessed by
trypan blue dye exclusion, was routine-
ly greater than 95%. PBMC, at adensi-
ty of 2 x 10 cells/ml (in RPMI 1640,
with 10% heat-inactivated fetal calf
serum supplemented with 1% L-gluta-
mine, 1100 U/ml penicillin, 200 mg/ml
streptomycin and 100 mg/ml gen-
tamycin), were incubated in the pres-
ence of the medium alone or medium
plus phytohaemoagglutinin (PHA,
Biochrom KG, Berlin) at a final con-
centration of 10 mg/ml, in 96-well cul-
ture platesand cultured at 37°Cin a5%
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CO, amosphere. Supernatants of un-
stimulated and stimulated cells were
harvested after 24 hrsand 48 hrs of cul-
ture.

Assay for TNF in supernatants and
blood samples

Supernatants and sera were harvested
and TNF wasmeasured by ELISA test
kits(PredictaTNF , Genzyme, Boston,
MA). The assay was based on the dua
immunometric sandwich principle and
was performed according to the manu-
facturer’s instructions. 15 mg/ ml of
immunogloblin in the samples do not
interfere with the EL1SA kit. Moreover,
the addition of purified rheumatoid fac-
tors to the test samples did not alter the
levelsof TNF detected.

Assay for TNF RT-PCR

After 24 h and 48 h of stimulated and
unstimulated culture, PBMC of pa-
tients and controls were gently remov-
ed, washed in ice-cold PBS and RNAs
were isolated in isothiocyanate as de-
scribed (10). RT-PCR was performed
by a first step of reverse transcription
from DNAse |-treated total RNA, fol-
lowed by PCR, using a Perkin Elmer
Gene Amp RNA PCR Kit (Perkin
Elmer Cetus Corporation, Norwalk,
CT). The amount of starting material
and the number of cycles were select-
ed, so that the amplified product signal
was related quantitatively to the input
RNA; i.e. samples of the PCR reactions
were taken at multiple points through-
out the amplification, allowing the ana-
lysis of the product during the expo-
nential phase of DNA amplification,
for appropriate quantitation. Negative
controls included RT-PCR without re-
verse transcription or without RNA.
Amplification of -actin with the 5
(AGCGGGAAATCGTGCGTG) and 3
(CAGGGTACATGGTGGTGCC) pri-
mers, giving a 280 bp DNA fragment,
was used as an internal control for both
reverse transcription and PCR and as a
measure of the amount of input RNA
(11). Amplification of the TNF cDNA
was performed using the 5 (GAGCT-
GAGAGATAACCAGCTGGTG) and
3’ (CAGATAGATGGGCTCATACC
AGGG) primers, which amplify a 237



Tablel. Baseline characteristics of RA patients and outcome measures in the 2 groups.

Group A Group B
Age 39+7 41+6
Disease duration (yrs) 16+4 18+3
Female 912 8/13
Day 0 Day 30 Day 60 Day 180

Tender joint count

Group A 181+13 8.7+ 16° 85+ 1.4° 9.7+21°

Group B 20.0+2.6 95+ 2.4° 8.8+ 1.1° 8.6+ 15°
Swaollen joint count

GroupA 156+15 6.5+ 1.4° 6.0+ 1.3° 75+1.3°

Group B 151+31 58+ 2.1° 6.1+ 0.8° 6.9+ 1°
Physician global assesment

GroupA 41.7+6.2 26.3+35° 282+ 2.7¥ 245+ 2.7°

Group B 432+43 225+6.2° 21+0.9° 25+19°
Patient global assesment

GroupA 521+518 28+4.28 275+2.28 255+ 3.58

Group B 492+328 251+3.2§ 24+298 274+ 48
ESR (mm/hr)

GroupA 31+16 25+2 27+3 26+5

Group B 34+13 21+4 24+5 25+4
Morning stiffness

Group A 90+21 25+ 11* 27+ 10* 29+ 11*

Group B 80+ 17 29 + 4* 26 + 15* 29 + 6*

The range of possible scores for each of the outcome
°=p<0.01; §=p<0.007; * =p<0.0001.

measures is described in Materials and methods.

bp DNA fragment included in the cod-
ing region of the gene.

Amplifications were performed in a
thermocycler (GeneAmp PCR system

9600, Perkin Elmer 9600, Norwalk,
CT) asfollows: 94°C, 3 min, followed
by 30 cycles (95°C 1 min, 60°C 1 min,
72°C 2 min), and then 72°C 5 min.
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Fig. 1. TNF levelsin patients (P) and controls (C)

before therapy, and in group A (MTX+PDN) and

group B (MTX+PDN+CSA) after 30 and 180 days of therapy. * p < 0.001
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Satistical analysis

Unless otherwise specified, data are ex-
pressed as the median and range. Since
the variables studied were not normally
distributed, the non-parametric Wilcox-
on's 2-tailed test (normal approxima
tion) was used for statistical analysis of
the data. Changes in continuous vari-
ables were compared by the t-test. Cor-
relations between serum TNF levels
and any of the parameters used to de-
fine active RA were evaluated using
Spearman’ srank correlation coefficient
for each datum.

Results

Response to treatment

The response to therapy, as determined
by the various outcome variables, is
shown in Table I. Two patients from
group A (1 F, 1 M) and 3 patients from
group B (3 F) withdrew prior to the
60th day (1 due to toxicity and 1 due to
lack of efficacy in group A and 2 dueto
toxicity and 1 dueto lack of efficacy in
group B). Ten patients in group A
(83%) and nine (74%) in group B met
the preliminary criteria for ACR20 im-
provement in RA. In both groups 4 pa-
tients (33%) met the ACR50 criteria; 1
patient in group A (8%) and none in
group B met the ACR70. Both groups
showed a pronounced improvement in
their clinical picture, without signifi-
cant differences between the two groups,
which persisted through day 180. In
fact, none of variables differed signi-
ficantly between day 30 and day 180.
The average daily dosage of CSA in
group B decreased from 2.6 +0.4 mg/
kg body weight at baselineto 2.1 + 0.3
mg/kg body weight at six months. The
patient in group A who stopped MTX
showed a red cell macrocytosis (MCV
>104 fl), resistant to both disconti-
nuation of MTX and B group vitamin
supplementation; in group B, one pa
tient stopped MTX and CSA for acon-
comitant infectious disease, and an-
other for continuous dyspepsia and
nausea during treatment.

The mean serum creatinine level in-
creased from baseline to six months by
0.02+0.06 mg per deciliter in the MTX
group and by 0.18 + 0.31 mg per de-
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Fig. 2. TNF levelsin 24 and 48 hour PHA stimulated PBM C supernatants of patients (P) and controls
(C) before therapy, and in 24 and 48 hour PHA stimulated PBMC from group A (MTX+PDN) and
group B (MTX+PDN+CSA) patients after 30 and 180 days of therapy.

*p<0.001; §p<0.02; p<0.03Dp<0.05

ciliter in the CSA plus MTX group (p<
0.02). The mean diastolic blood pres-
sure remained stable in the MTX
group, from 77.3 + 2t0 77.8 + 1.9 mm
Hg at six months; on the contrary, in
the CSA plus MTX group it rose from
78.0+ 2.1 mm Hgto 81.5 + 3.1 mmHg.
The differences between the two
groups were not statisticaly signifi-
cant.

Other adverse effects included hyper-
trichosis, parestesia, diarrhoea, mouth
ulcers but did not need discontinuation
of therapy, improving over time.

Serum TNF  levels

Increased serum TNF levels were ob-
served at baseline in our patients com-
pared to healthy controls (98, 20-821
pa/ml vs 41, 22-138 pg/ml respectively,

[

Fig. 3. RT-PCR analysis of TNF RNA from PBMC of 3 healthy controls and 6 RA responder
patients, followed during the study; before treatment (lanes 4, 5, 6, 7, 8, 9) and after 3 months of
assigned therapy (lanes 12,13,14 - group A; lanes 15,16,17 - group B). Lanes 10 and 11 show the lev-
els of TNF RNA during the steroid treatment. As was expected, the values were significantly
decreased (p < 0.05 vs active patients, data not shown). The left part of the picture shows the EtBr
stained PCR products on agarose gel. No dif ferences were observed in the amounts of TNF - mRNAs
among controls,active patients and both groups A and B. The histogram in the right side of the picture
shows the ratio between the optical densitiesof TNF and -Actin. Results are means of 5 experiments
with PBMC from each patient and control. All values are close to one, indicating that treatments did not
modulate the TNF  mRNA intracellular levels.
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p<0.001). AsshowninFigurel, levels
strongly decreased within the first
month of therapy in both groups, fal-
ling within the normal range (42, 32-77
pg/ml in group A and 31, 24-53 pg/ml
in group B vs 35, 26-110 pg/ml in nor-
mal controls), the lower levelsbeing ob-
served in the sera of patients treated
with CSA, although this difference was
not statistically significant. Similar
findings were observed after 180 days
(35, 26-73 pg/ml in group A and 29,
21-50 pg/ml in group B vs 32, 24-141
pg/ml in normal controls).

At baseline, serum TNF concentra-
tions showed no significant correla
tions with any of the clinical and sero-
logical parameters studied (data not
shown).

TNF levelsin cell culture super-
natants

Supernatants of both 24 and 48 h PHA-
stimulated cultures of active RA pa-
tients showed significantly increased
titres of TNF when compared to heal -
thy controls (24 h: 98, 57-351 pg/ml vs
32, 12-79 pg/ml respectively, p< 0.001;
48 h: 312, 46-730 pg/ml vs 90, 22-212
pa/ml respectively, p < 0.001).
Interestingly, after 30 days of therapy,
no differences were observed in TNF
levels in the stimulated culture super-
natants of group B patients when com-
pared to controls (24 h: 22, 9-75 pg/ml
vs 27, 5-126 pg/ml respectively; 48 h:
90, 17-212 pg/ml vs 104, 19-241 pg/ml
respectively); on the contrary, TNF
levels in the supernatants of group A
patients were significantly higher than
those observed in controls (24h: 106,
39-408 pg/ml vs 27, 5-126 pg/ml
respectively, p < 0.02; 48 h: 120, 34-
412 pg/ml vs 104, 19-241 pg/ml,
respectively, p<0.02). Furthermore,
TNF levelsin supernatants of group B
patients were significantly lower than
those observed in group A patients,
after both 24 and 48 hours of PHA
stimulation (24 h: 22, 9-75 pg/ml vs
106, 39-408 pg/ml, respectively, p <
0.03; 48 h: 90, 17-212 pg/ml vs 120,
34-412 pg/ml U/ml, respectively p <
0.05).

After 180 days of therapy, TNF levels



in the supernatants of groups A and B
were similar to those of controls after
both 24 and 48 hours of PHA stimula-
tion (24 h: group A 36, 28-71 pg/ml,
group B 27, 20-42 pg/ml vs 32, 24-68
pa/ml of controls;, 48 h: group A 46,
19-110 pg/ml, group B 37, 19-105
pa/ml vs 42, 25-102 pg/ml of controls),
the lowest levels observed in the group
co-treated with CSA, athough this
trend did not reach statistical signifi-
cance (Fig. 2).

Intracellular levels of TNF mRNA

Messenger RNA encoding TNF  was
detected in the cultured PBMC of al
the patients and controls studied.
Although the supernatants of some cul-
tures (see results) showed a significant
decreasein TNF levels, levels of intra-
cellular TNF mRNA never differed
between patients and controls, indepen-
dently of both the clinical picture and
the assigned therapy, showing normal
amounts of specific NRNA. InFigure 3,
an experiment involving 48 h stimulat-
ed cells from 3 healthy controls, 3
active RA patients, and 2 patients from
each group (both during PDN therapy
and successively without PDN) is
shown. Throughout these experiments
MRNA expression of the housekeeping

-actin gene was normal.

Discussion

The inflammatory reaction in RA is a
complex process including humoral
and cellular components, different me-
diators such as amplifying cytokines,
adhesion molecules, complement com-
ponents, metalloproteinases, all linked
in a network probably modulated by
TNF and contributing to joint dam-
age, disability and constitutional symp-
toms (1). Neither currently available
DMARDs nor biological response mo-
difiers seem to be capable of control-
ling or suppressing this process (12).
Thus, it may be hypothesized that the
control of TNF activity by combina
tion therapies using hiological response
modifiers and chemical compounds
may become the treatment of choicein
early aggressive RA. The adminis-
tration of very expensive biological re-

sponse modifiers and the reported side
effects of this treatment must be fac-
tored into the cost/benefit ratio of this
regimen. In this light, how DMARDs
may stand, concerning their possible
synergy with biological response modi-
fiers and the consequent cost reduction
and increase in tolerability, opens inter-
esting new perspectives for the future.
In the present study, we compared the
clinical efficacy of two different six-
month step-down bridge therapies
(PDN plus MTX vs PDN plus MTX
and CSA) and their ability to control
TNF production, both in vivo and in
vitro. It has been shown that both CSA
(13) and MTX (14) can control the
symptoms of RA as single drugs and
that the two drugs together are more ef-
fective than either one alone (15), pro-
bably because of their specific mecha
nisms which interfere with different
steps of inflammation: MTX through
macrophage and monocyte inhibition
(16), CSA through the blockade of in-
terleukin (IL) 2 synthesisby T lympho-
cytes and their subsequent activation
(17). Thus, the associaton of these two
drugs, interfering with the complex me-
chanism leading to TNF production in
RA, may justify their administration in
association with anti-TNF  therapy.
The clinical response did not differ
between the two groups studied and re-
mained stable up to the 180th day. The
beneficial effects were seen in all out-
come variables, included ESR, which
seems less sensitive as an improvement
measure during CSA therapy. In our
study, the percentage of patients who
met the preliminary criteria of the
American College of Rheumatology
for improvement in RA did not differ
between the two groups and, as far as
the ACR20 criteria are concerned, was
higher than in other reported studies.
This finding may be related to many
variables. the selection of patients (ear-
ly disease and no previous therapy), the
use of PDN for two months, and the
design of the study in which Cy + MTX
were begun at the same time, rather
than using a step-up strategy with full
response to MTX and then adding
CSA. This phenomenon suggests that
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some advantages of combination
DMARD therapy may heavily depend
on the study design (Pincus, personal
communication). In group B, the toler-
ance to CSA was good. The two magjor
sde effects, hypertension and worsen-
ing of renal function, are dose depen-
dent (18) and were appropriately man-
aged by following the safety guidelines
and using alow CSA dosage (19).

In order to assess the effects of the two
theragpeutic regimenson TNF  produc-
tion, we studied serially the circulating
levels of TNF in patients with active
RA and, during the follow-up, we eval -
uated both the TNF levels in the su-
pernatants of stimulated and unstimu-
lated PBMC of our patients and con-
trols and the levels of TNF mRNA in
the same cells. Before therapy, we ob-
served significantly higher TNF
serum levelsin active patients, without
any correlation with the activity crite-
ria. Severa studies on RA report con-
flicting results concerning the levels of
TNF , their correlation with disease
activity and the modulation of circulat-
ing levels of cytokines by MTX and
CSA (20, 21). These discrepancies may
be due to the presence of soluble TNF
receptors in biological fluids which
may bind the cytokine, thusinterfering
with the assay (22), or to different
TNF bioactivity in different diseases,
as well as to the possibility that TNF
producing cells may be confined in
specific target organs and release it to
the circulation only in response to spe-
cific stimuli (23).

After the first month of therapy the
serum levels of TNF  were significant-
ly decreased in both groups; the lowest
cytokine levels (although these values
did not reach statistical significance)
were observed in patients treated with
both MTX and CSA. This in vivo ob-
servation may be related to the de-
creased levels of TNF observed in the
supernatants of stimulated PBMC cul-
tures of patients treated with MTX and
CSA. Our data indicate that in vitro
combined treatment with MTX and
CSA results in an early and significant
decrease in TNF release in culture.
This finding shows that although MTX



aloneand MTX plus CSA had the same
clinical efficacy in early RA, the asso-
ciation of these two drugs is more po-
tent and rapid in decreasing in vitro
TNF production.

In our patients, the TNF molecular
analysis showed that normal amounts
of specific MRNA can be detected in
cultured cellsindependently of both the
assigned therapy and cytokine levelsin
supernatants. In fact, stimulated cells
from CSA treated patients secreted
lower levels of TNF  but showed nor-
mal amounts of TNF  mRNA, similar
to those observed in the other groups. It
is well known that unstimulated TNF
producing cells transcript a polyadeny-
late form of TNF mRNA that is accu-
mulated, after deadenylation, in the cy-
toplasm, as atrangdlationally silent form
(24). This mechanism generates an
available pool of specific mMRNA. Acti-
vatory stimuli may induce re-adeny-
lation and trandation of this cytoplas-
mic TNF mRNA, in order to secrete a
functional cytokine (25). Although our
experiments do not identify which of
these steps is affected by CSA to
reduce TNF production, this finding
mirrors some previously reported data
on CSA mediated TNF inhibition (26,
27). Our study suggests that the in vivo
activity of CSA on the regulation of the
TNF gene might involve the re-adery-
lation process of cytosolic mMRNA,
and/or induce a partia blockade of the
translation process as well as of the cy-
tokine secretion. Therefore, thisinhibi-
tory mechanism differs from the pre-
transcriptional mechanism observed
for CSA mediated IL2 suppression
(17). In humans, our study mirrors at
molecular levels, as recently observed
in experimental collagen-induced arth-
ritis, where an inhibitory effect by CSA
on TNF producing cells has been
shown, and that a combination therapy
with low-dose CSA plus low-dose cA2
caused a significant reduction in dis-
ease severity and good protection
against joint erosions in affected mice
(28). Furthemore, our study confirms a
previous paper showing decreased ser-
um TNF levels in RA patients, with
partial response to MTX therapy, after

CSA supplementation (29).

Recently, the efficacy of combination
thergpy with anti TNF monoclonal an-
tibody and low dose weekly MTX has
been reported to reduce the disease
activity in RA patients who were res-
ponsive to low-dose MTX alone but re-
tained features of active disease (30).
The mgjor problems during therapy
with anti-TNF monoclona antibody
are their immunogenicity (31, 32) and
the development of IgM class anti-
DNA antibodies (1). The production of
antiglobulin antibodies reduces the ef-
fectiveness of repeated infusions of
monoclonal antibodies and induces a-
lergic reactions. The presence of anti-
DNA antibodies suggests that a subset
of RA patients might develop a lupus-
like syndrome after long-term anti-
TNF therapy, similarly to NZB/W F1
mice in which anti-TNF treatment
caused rapid recurrence of severe dis-
ease (33). Thusthe presence of CSA in
a combination therapy whichis capable
of decreasing TNF production, and of
controlling IL2 production, lympho-
cyte activation, B-T cell cooperation
and antibody formation, could be help-
ful on the one hand to control the natur-
al history of RA and on the other hand
to prevent immunogenicity and anti-
DNA antibody production.

In conclusion, the results of this study
indicate that both combination thera-
pies tested can control the clinical fea-
tures of early RA in a short-term fol-
low-up, and that the presence of CSA
in the treatment lowersthe TNF levels
with a more rapid effect, showing a
trend in vivo and an early and signi-
ficant decrease of TNF release in the
PBMC supernatants in vitro, without
decreasing TNF mRNA expression.
MTX treatment alone did not modify
the TNF release in PBMC superna
tants after 30 days. These findings, at
the cellular and molecular levels, in-
dicate a role for low-dose CSA plus
low-dose MTX to induce early immu-
nosoppressive effects during RA and
suggest that alonger follow-up is need-
ed to assess whether different effects
on in vitro TNF release may mirror
different outcomes of the disease.
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