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The impact of balneotherapy on IL-6 cytokine levels, disease activity,
functional ability, fatigue and depression
in patients with rheumatoid arthritis

VYr1uiaj 6anHeoTepanuje Ha HUBO UTokuHA |L-6, akTUBHOCT O0JIeCcTH,

byHKITMOHATHE CIOCOOHOCTH, 3aMOP U JICTIPECH]Y

KoJ 00JIECHUKA Ca peyMAaTOUHUM apTPUTHCOM

SUMMARY

Introduction/Objective The aim of this study was to de-
termine the impact of balneotherapy on IL-6 cytokine
levels, disease activity, functional capacity, fatigue and
depression in patients with rheumatoid arthritis.
Methods The study included 46 patients with RA (16
with moderate, 16 with low disease activity, and 14 in
remission) who underwent BT as part of a rheumatic dis-
ease treatment program, in the Niska Banja Institute, for
a duration of 3 weeks. BT was administered in the form
of radon mineral baths (lasting 15 to 20 minutes in the
thermo-mineral waters of Niska Banja at a temperature
of up to 37°C). To evaluate the effect of BT, the study
utilized ELISA kits for measuring plasma cytokine IL-6
levels, DAS28 SE and CDAI for assessing and calculat-
ing disease activity indices, the HAQ questionnaire for
measuring functional ability, the Beck Depression Inven-
tory (BDI), and the FACITF questionnaire for assessing
fatigue.

Results Our research resultssshowed that the application
of BT led to a statistically significant .improvement
(p <0.01, p <0.001) in the values of all examined pa-
rameters: 1L-6, DAS28 SE, CDAI, HAQ, FACITF, and
BDI. Comparing the improvement in these parameters
among groups of patients with different disease activity
levels (moderate; low, remission), the most pronounced
anti-inflammatory effect of BT was observed in patients
with moderate disease activity.

Conclusion BT improved almost all observed parame-
ters. Alongside medication therapy, BT is a significant
part of-the comprehensive therapeutic approach for RA
patients.

Keywords: balneotherapy; rheumatoid arthritis; cyto-
kine IL-6; disease activity; functional ability; fatigue

INTRODUCTION

CAXKETAK

VYeoa/lns 1wp oBor ucrpaxuBama jé Ouo ga ce
yTBpaM yTunaj 6anneorepanuje (bT) Ha HUBO TUTOKUHA
IL-6, akxTuBHOCT O0JECTH, (PYHKIUOHATIHY CIOCOOHOCT,
3aMOp M JICTIPECH]y KOJ 0c00a ca peyMaTOUAHUM apTPH-
tucom (PA).

Mertone HctpaxkuBame je 00yxBaTuiio 46 6osecHuKa ca
PA (16 ca ymepeHom;. 16 ca HuckOM akTHBHOIIhY GoJte-
cTH 1 14 ca peMHCHjOM) KOJI KOjUX j€ Y OKBHPY Iporpama
Jeyema peyMaTcKux OonécHuka, y Mucturyrty ,,Humka
bama“ mpumemeHa BT y Tpajamy on 3 nenesse. BT je
OpUMelEeHa Y BUAY HPUMEHE PaIOHOBUX MHHEPATHHX
Kynku (Tpajama /15 1o 20 MUHyTa y TepMOMHUHEPATIHUM
Bogama, Humke bame temmneparype mo 37°L1). 3a mpo-
neny edexra BT y uctpaxuBamwy cy kopumthenn: ELISA
KHUTOBHU 32 MEpeH-¢ KOHIIEHTpallMje HUBoa uTokuHa |L-
6 y mnazmu, DAS28SE u CDAI 3a npoueHy uHAEKca ak-
TUBHOCTH OOJIECTH, YITIUTHUK 33 Mepermhe QyHKINOHATHE
cnocobHoctn — HAQ, bekoBa ckana IenpecUBHOCTH —
BDI u ynutHuK 32 nipouieHy 3amopa FACITF.
Pesyaratu PesynraTu Hamer McTpakuBama Cy IIOKa-
3aj 11a je npuMeroM BT momuio 10 cTaTucTHYKy 3Ha4aj-
Hor nobossmmama (P < 0.01, p <0.001) BpenHOCTH CBUX
ucnutuBaHuX nmapamerapa: IL-6, DAS28SE, CDAI, HAQ,
FACITF u BDI. ITopehemem nobosbiiama BpeJHOCTH O-
BUX mapamMerapa Mely rpymnama GoecHUKa ca pasiiniu-
TOM akTuBHOIIhy OosecTu (YyMepeHa, HICKa, pEMHCH]a),
Haju3pakeHuje aHTuuH(pIaMaTopHo nejctBo BT peruc-
TPOBAHO je KOJ OOJIECHHKA ca YMEPEHOM aKTHBHOIIhY
Ooecty.

3aksbyuak BT je mobosbliana ckopo cBe mocmarpaHe
napamerpe. [lopen Tepanuje nekoBuma, bT je 3Hauajan
JIeo cBe0OYXBaTHOT TEPAIINjCKOT PUCTYIIA 3a TAaI1jeHTe
ca PA.

Kbyune peun: OanHeoTepanuja; peyMaTOUIHU apTpH-
THUC; TUTOKUH |L-6; akTHBHOCT O0JIeCTH; PYHKIIHOHATHA
CIOCOOHOCT; 3aMOp

Since ancient times, thermal baths and mud have been used to treat rheumatic dis-eases and
other musculoskeletal disorders. Balneotherapy (BT) is a complex therape-utic discipline that
utilizes natural factors for treatment. Up until the mid-20th century, BT was the primary form

of treatment for individuals suffering from locomotor system diseases.
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It is a modality of physical therapy whose positive effects stem from the combination of the
physical properties of water (due to immersion of parts of the body or the whole body in water)

and/or the transfer of temperature and absorption of mineral substances through the skin [1, 2].

Its significance is evidenced by the fact that it is still actively used today alongside modern
pharmacological therapy, as it affects all aspects of the disease, especially rheumatic condi-
tions. Rheumatoid arthritis (RA) itself is a chronic, inflammatory, autoimmune disease of un-
known etiology, characterized by pain, swelling, and destruction of synovial joints. If aggres-
sive and inadequately treated, it can lead to significant disability and premature meortality [3,
4]. Studies have shown that BT can impact various symptoms of RA, including pain reduction,
improved functional abilities, and decreased inflammation [5]. However; the exact mechanism
by which BT, or immersion in mineral or thermal water, improves the condition of rheumatic
diseases is not fully understood. The positive effects of this process are likely the result of a
combination of factors, with mechanical, thermal, and chemical effects being the most promi-
nent. According to some theories, pain reduction may be due to the pressure and temperature
of the water on the skin (heat can reduce muscle spasm and increase the pain threshold). Ther-
apy with thermal waters is believed to have an immunomodulatory effect. Recently, it has been
proven that therapy with thermal waters alsoinduces a reduction in the levels of prostaglandin
E2, leukotriene B4, interleukin-1b, and tumor necrosis factor, important mediators of inflam-
mation [6, 7].

However, despite certain findings and the widespread use of BT in the treatment of RA, its

effects have not been fully investigated and explained in various aspects of rheumatic diseases.

The aim of this study was to determine the impact of BT on IL-6 cytokine levels, disease ac-

tivity, functional capacity, fatigue and depression in patients with rheumatoid arthritis.

METHODS

The study included a total of 46 patients (31 women and 15 men), with an average age of
61.32 + 9.4 years and an average disease duration of 12.62 + 6.42 years, diagnosed with rheu-
matoid arthritis based on the diagnostic criteria of the American College of Rheumatology
(ACR) and the European League Against Rheumatism 2010 (EULAR). According to disease
activity, the patients were divided into three groups: 16 (34.78%) with moderate disease activ-
ity, 16 (34.78%) with low disease activity, and 14 (30.44%) in remission. Prior to inclusion in
the study, all patients had been on stable therapy for the past 3 months, specifically disease-
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modifying antirheumatic drugs (Methotrexate at a dose of 15 to 20 mg per week), and on a
stable dose of glucocorticoids for the past 6 weeks, with a maximum dose of Prednisolone 5

mg per day.

During their treatment at the Niska Banja Institute, patients received BT for a duration of 3
weeks. BT was administered as radon mineral baths (lasting 15 to 20 minutes in the thermo-

mineral waters of NiSka Banja (radon waters) at a temperature of up to 37°C).

For this study, IL-6 cytokine levels, specifically its concentration in plasma, were measured
using commercial ELISA kits, following the manufacturer's instructions, at the Biomedical
Research Center of the Medical Faculty in Ni$. ELISA kits manufactured by Elabscience were
used, with a detection range of 1.56 to 100 pg/mL and a sensitivity of 0.94 pg/mL. Interms of
disease activity assessment, a detailed clinical examination was-conducted at the initial visit
and after three weeks of BT. This included counting tender'and swollen joints, analyzing 28
joints in typical regions affected by rheumatoid arthritis (shoulders, elbows, wrists, metacar-
pophalangeal, proximal interphalangeal joints of the hands;and knees). General health status
was evaluated using a visual analog scale (VAS), consisting of a 10 cm line marked by the
patients themselves, where 0 represents excellent health and 10 represents the worst condition.
Disease activity was assessed before and after BT by calculating the Disease Activity Score
DAS28 SE and the Clinical Disease Activity Index (CDAI). Functional ability was assessed
using the Health Assessment-Questionnaire (HAQ), which patients completed independently.
Responses were scored from 0 to 3, with higher HAQ values indicating a greater degree of
disability and functional impairment. The HAQ consisted of 20 questions grouped into 8 main
categories related to daily activities such as rising, walking, dressing, personal care, hygiene,

reaching, gripping, and other activities.

Responses for each question were graded as follows:
0 — Without difficulty;

1 — With some difficulty;

2 — With much difficulty;

3 — Unable to do.

For assessing the impact of BT on depression, the Beck Depression Inventory (BDI) was used.
This scale contains 21 questions, with four possible answers for each. Each question is graded
from 0O to 3, so the minimum possible total score is 0 (indicating no depression) and the maxi-

mum is 63 (indicating severe depression). BDI values indicate:
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1) 1to 9 - minimal depression;

2) 10 do 16 — mild depression;

3) 17 to 29 — moderate depression;
4) 30 to 63 — severe depression.

For assessing fatigue, the FACIT (Functional Assessment of Chronic Iliness Therapy) Fatigue
Scale version 4 was used. This is a short, easy-to-complete scale consisting of 13 questions
measuring individual levels of fatigue during usual daily activities over the past week. Fatigue
levels are measured on a Likert scale with responses: Not at all, A little bit, Somewnhat, Quite

a bit, Very much. The score ranges from 0 to 52, with higher values indicating less fatigue.

The obtained results were statistically processed using the SPSS.18.0 program. The statistical

analysis included the arithmetic mean, standard deviation, Student's t-test;-and Wilcoxon test.

The authors declare that the article was written in.accordance,with the ethical standards of the
Serbian Archives of Medicine and the ethical standards of the institutions associated with each
author (Board of Ethics of the NiSka Banja Institute for Treatment and Rehabilitation, Decision
dated March 23, 2019).

RESULTS

The results of our study showed a significant reduction in disease activity following the appli-
cation of BT. Specifically, the DAS28 SE was statistically significantly lower (p < 0.01) after
BT compared to before BT. The mean disease activity measured by DAS28 SE for patients in
remission was 2.16 + 0.32 before BT and 1.82 + 0.45 after. For patients with low disease ac-
tivity, the DAS28 SE was 3 £+ 0.17 before BY and 2.38 + 0.3 after. Finally, for patients with
moderate disease activity, the DAS28 SE decreased from 4.43 + 0.56 before to 3.51 + 0.57
after BT (Table 1).

A comprasion of changes in DAS28SE values between groups showed that the greatest reduc-
tion in DAS28SE was in the group with moderate disease activity compared to the group with
low activity and remission (111vs. 1: 0.92 £ 0.28 vs. 0.34 + 0.18, p < 0.001; 111 vs. 11: 0.92 + 0.28
vs. 0.62 £0.21, p < 0.01).

The results also showed that the Clinical Disease Activity Index (CDALI) was statistically sig-
nificantly lower (p < 0.01) after BT compared to before BT across all patient groups: patients
in remission (CDAI before BT 3.74 + 1.48, after BT 2.37 £ 1.01), patients with low disease
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activity (CDAI before BT 6.11 £ 1.49, after BT 3.39 + 1.46), and patients with moderate dis-
ease activity (CDAI before BT 15.84 + 4.47, after BT 8.94 + 3.05) (Table 1). The greatest re-
duction in the CDAI index was recorded in the group with moderate disease activity (I11 vs. I:
6.9+2.6vs. 1.37 £1.23, p<0.001; Hlvs. 11:6.9 2.6 vs. 2.72 + 1.34, p < 0.01).

When it comes to general health status, based on the use of the visual analog scale (VAS), it
was determined that there was an improvement in all observed groups of patients. The reduc-
tion in VAS parameter values was statistically significant (p < 0.01), (table 2). The change in
VAS values was statistically significantly greater in the group of patients with moderate disease
activity compared to the group with low activity and remission (II1 vs.-l: 1.44 + 0.6 vs.
0.45+0.3,p<0.01; lvs. Il: 1.44 £ 0.6 vs. 0.81 + 0.37, p < 0.05).

The study results also showed an improvement in functional ability after BT in all participants,
regardless of the level of disease activity (moderate disease activity, low disease activity, and
remission). Analysis of the data obtained from the HAQ questionnaire revealed a statistically
significant reduction in HAQ scores after BT (p < 0.01). Specifically, the average HAQ value
before BT for patients in remission was 0.59 + 0.36, which decreased to 0.39 £ 0.25 after. For
patients with low disease activity; the HAQ value before BT was 0.92 + 0.29, which decreased
to 0.55 + 0.2 after, and there was also a reduction for patients with moderate disease activity
(HAQ before BT 1.25 + 0:33, after therapy 0.88 £ 0.27) (Table 2). By comparing the changes
in HAQ questionnaire values before and after the application of BT among the groups, the
results showed that the greatest change occurred in the group with moderate and low disease
activity (111'vs. 1: 0.37 £ 0.21 vs. 0.2 £ 0.09, p < 0.01; 1 vs. 11: 0.37 £ 0.21 vs. 0.37 + 0.16, ns).

The application of BT had a favorable effect on changes in IL-6 cytokine levels. All three
examined groups showed a reduction in IL-6 cytokine levels, with these changes being statis-
tically significant only in patients with moderate disease activity (p < 0.01). The change in IL-
6 cytokine levels in patients in remission after BT was 3.43 (before BT 17.68 + 13.12, after BT
14.25 £ 10.88), in patients with low disease activity it was 9.99 (before BT 35.45 + 31.17, after
BT 25.46 £ 27.08), and in patients with moderate disease activity it was 14.94 (before BT
55.76 + 43.13, after BT 40.82 £ 33.38) (Table 3). The results showed that the change in IL-6
values was statistically significantly greater in the moderate disease activity group compared
to the low disease activity and remission groups (Il vs. I: 14.94 £6.35 vs. 3.43 £0.2.95,
p <0.001, Il vs. 11: 14.94 £ 6.25 vs. 9.99 + 4.38, p < 0.01).

The results of our study showed a positive effect of BT on depression in patients. Specifically,

depression parameter values were statistically significantly lower (p < 0.01) after BT compared
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to values before BT. The mean depression value measured by BDI was 2.89 £ 2.49 in patients
in remission before BT and 1.99 + 1.65 after. For patients with low disease activity, the BDI
value was 5.33 + 3.27 before BT and 3.02 + 1.94 after. There was also a reduction in BDI val-
ues in patients with moderate disease activity, from 13.48 + 6.11 before BT to 8.87 + 3.84 after
BT (Table 4). By comparing the change in BDI values among the groups, the greatest change
was recorded in the moderate disease activity group (Il vs. I: 4.61 +£2.84 vs. 0.9 £0.65,
p <0.001; Ilvs. Il: 4.61 £2.84vs. 2.31 £1.23, p<0.01).

The average fatigue value measured by the FACIT F questionnaire increased in.all three ex-
amined groups after 3 weeks of BT, indicating that the application of BT hada favorable effect
on the feeling of fatigue. The study results showed a statistically significant (p < 0.01) increase
in the FACIT F parameter. The values of this parameter increased in patients in remission
(FACIT F before BT 42.21 + 6.36, after BT 46.37 + 4.03), with.low disease activity (FACIT F
before BT 40 £ 6.05, after BT 45.56 + 3.85), and in patients with-moderate disease activity
(FACIT F before BT 28.26 £ 5.07, after BT 36.81 + 4.6) (Table 4). By comparing the change
in FACIT-F values among the groups, the results showed that the change in FACIT-F values
in the moderate disease activity group was statistically significantly greater compared to the
low activity and remission groups (Il vs. 1:'8.55 + 3.84 vs. 4.16 £ 2.95, p <0.01; Il vs. 1I:
8.55 £ 3.84 vs. 5.56 + 2.93,p < 0.01).

DISCUSSION

BT, which includes thermal waters, mineral mud, and other natural factors such as salts and
gases, is an important process in alleviating disease symptoms and improving the quality of
lifefor patients with RA. It significantly improves the general condition of patients, including
reducing pain, improving joint mobility, and decreasing inflammatory markers. Thermal wa-
ters used in BT are rich in minerals (sulfates, calcium, magnesium, sulfur, etc.), which can have

anti-inflammatory effects and contribute to the reduction of RA symptoms [5, 8, 9, 10].

In a clinical sense, BT should be regarded like any other medication. It has its indications and
contraindications, and besides the desired effects, it can also have side effects. Dosage is strictly
individual, and its application depends on the stage and activity of the disease, previous treat-
ment, and the general condition of the patient. Prior medication therapy is very important, as it
brings the patient into the "thermal phase” which is suitable for the application of BT. The best
results of this therapy can be achieved in the early stage of the disease and/or in remission,
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while high disease activity is potentially a contraindication for the application of BT in RA.
Additionally, when applying BT in the treatment of RA, the significance of psychotherapy and
climatotherapy must also be considered as part of the complexity of treating this group of pa-
tients. The positive correlation between somatic improvement and the reduction of depression
in patients with RA is well known. BT can have a positive impact on the psychological state of
RA patients. The relaxing effects of thermal waters can lead to reduced stress levels and im-
proved sleep quality, which is important given the often-present comorbid depression and in-
somnia in these patients [11, 12, 13].

In our study, we examined the impact of BT on the level of cytokine IL-6; disease activity,
functional ability, fatigue, and depression in patients with RA who were hospitalized at the

Niska Banja Institute for a 3-week rehabilitation program.

The thermomineral waters of Niska Banja are classified as homeothermal, oligomineral, earth-
alkaline, and mildly radioactive radon waters, used in baths lasting from 15to 20 minutes at
temperatures up to 37°C, and applied to the body surface depending on the state of the cardio-
vascular system. The applied baths can lead to the normalization of synovial membrane per-
meability and influence the myoegenic and metabolic regulation of blood flow to the synovial
membrane, fibrous joint capsule, and muscles. On the other hand, similar positive effects can
be expected from the radon contained in the peloid. It is prepared from radioactive bigra from
the springs, having oligomineral, thermal, and radioactive effects, and is applied as compresses
at temperatures from 40 to 45 degrees, with a procedure duration of 15 minutes. The application
of these radon mineral baths and peloids at the Niska Banja Institute has a long-standing tradi-
tion in treating patients with RA. Experiences indicate favorable effects of BT in terms of re-
ducing-pain, subjective complaints, morning stiffness, and objective clinical and biohumoral
parameters. However, it is important to note that the success of BT does not represent a cure

but rather a single link in the complex treatment chain [11, 14, 15].

Based on our research, a significant improvement in the observed parameters was determined
after the application of BT, which supports the thesis of the effectiveness of this therapeutic
method in the treatment of RA. The results indicate a positive effect of this therapy on disease
activity, functional ability, reduction of the inflammatory process, and reduction of fatigue and

depression, which aligns with the findings of other studies on this topic [16-22].

Firstly, regarding the reduction of disease activity after the application of BT, as registered
through the decrease in DAS28 SE and CDAI indices, it can result from several factors, as

previously mentioned. Primarily, the thermal waters and minerals present in BT may have anti-
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inflammatory effects, which can directly contribute to the reduction of pain and joint swelling.
Secondly, the heat transferred through thermal waters can have multiple effects. On one hand,
it can relax muscles, alleviate spasms, and reduce joint pain, while on the other hand, warm
water can dilate blood vessels, improve blood and lymph flow, and help eliminate toxins and

metabolic waste products [5, 8, 23].

All of the aforementioned factors can contribute to a greater or lesser extent to the reduction of

disease activity, which in turn further enhances the quality of life.

In addition to reducing disease activity, as suggested by some authors and confirmed in our
study, there is also an increase in functional ability. Specifically, there was a significant reduc-
tion in HAQ score values during a single treatment course [24, 25]. This suggests that BT is of
great clinical importance as it can simultaneously reduce disease activity and increase patients'
ability to perform daily activities without hindrance.

A particularly important finding from this study concerns the impact of BT on the level of
cytokine IL-6, a key mediator of inflammation in RA, about which there is insufficient data in
the professional literature. The study found.that there was a significant reduction in IL-6 levels
after BT, which was statistically significant. This may indicate that this type of therapy sub-
stantially contributes to reducing inflammatory processes at the molecular level or the reactiv-
ity of the immune.system. It suggests that BT can modulate the immune response in patients
with RA. Specifically, the warm water and relaxation associated with this therapy can reduce
stress and anxiety levels in patients, which may indirectly affect the reduction of IL-6 produc-
tion. This is very important, considering that stress is a significant factor that increases IL-6

levels through the activation of the neuroendocrine system [26, 27].

Finally, the study aimed to determine the impact of BT on feelings of fatigue and depression.
The research found that BT leads to a reduction in fatigue and depression; the study results
showed statistically significant changes in the values of the FACIT F and BDI parameters. This
positive impact of BT on reducing fatigue and depression may primarily arise from the physi-
ological effects of BT itself. The physical characteristics of mineral waters, such as temperature
and mineral content, can contribute to muscle relaxation and pain reduction, which can indi-
rectly improve mood and reduce stress, anxiety, and other symptoms of depression. Addition-
ally, the mineral components of the water, such as magnesium, are known for their calming
effects on the nervous system and can help regulate neurotransmitters associated with mood
and fatigue [28, 29, 30].
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CONCLUSION

BT, applied over three weeks in patients with RA, reduces the level of the pro-inflammatory
cytokine interleukin-6, decreases disease activity, improves patients’ functional ability, and
reduces fatigue and depression in all RA patients, regardless of disease activity. The most pro-
nounced anti-inflammatory effect of BT was observed in patients with moderate disease activ-
ity. Along with medication and physical therapy, BT is an important part of a comprehensive

therapeutic approach for RA patients.

Conflict of interest: None declared.
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Table 1. DAS28SE and CDALI parameter values before and after balneotherapy

Parameter Before After p

.. DAS28SE | 2.16+0.32 | 1.82+0.45 | 0.002
Remission 1

CDAI 374+ 1.48 | 2.37+1.01 | 0.002
LDAII DAS28SE 3+0.17 2.38+0.3 | 0.002
CDAI 6.11+£149 | 3.39+1.46 | 0.002
DAS28SE | 443+0.56 | 3.51+0.57 | 0.001
MDA ™= nAT [ 15.84 £4.47 | 8.94=3.05 | 0.001

LDA — low disease activity; MDA — moderate disease activity
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Table 2. VAS and HAQ parameter values before and after balneotherapy

Parameter Before After p
Remission T VAS 1.32+0.48 | 0.87+0.33 | 0.003
HAQ 0.59+0.36 | 0.39+0.25 | 0.004
LDATI VAS 1.89+0.53 | 1.08+0.35 | 0.002
HAQ 0.92+0.29 | 0.55+0.2 | 0.002
VAS 339+0.6 | 1.95+0.44 | 0.001
MDA HAQ 1.25+0.33 | 0.88+0.27 | 0.002

LDA — low disease activity; MDA — moderate disease activity; HAQ — Health Assessment

Questionnaire; VAS — visual analog scale
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Table 3. IL-6 parameter values before and after balneotherapy

Before After p
Remission I | 17.68 £ 13.12 | 14.25 £ 10.88 | 0.016
LDATI 35.45+31.17 | 2546 +£27.08 | 0.031
MDATII | 55.76 £43.13 | 40.82 + 33.38 | 0.004

LDA — low disease activity; MDA — moderate disease activity
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Table 4. BDI and FACITF parameter values before and after balneotherapy

Parameter Before After P
Remission I BDI 2.89+249 | 1.99+£1.65 | 0.008
FACITF | 42.21 +6.36 | 46.37+£4.03 | 0.008
LDAII BDI 5.33+£3.27 | 3.02+1.94 | 0.006
FACITF 40+£6.05 | 45.56+3.85 | 0.006
BDI 1348+ 6.11 | 8.87+3.84 | 0.003
MDA ™EACITF | 2826=5.07 | 3681 4.6 | 0.002

LDA — low disease activity; MDA — moderate disease activity; BDI — Beck Depression

Inventory; FACITF — Functional Assessment of Chronic Illness Therapy Fatigue Scale
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