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|. Introduction

Multiple sclerosis (MS), a demyelinative disorddr the central nervous system,
affects mainly young adults in their most produetpart of their life. Therefore it has a major
impact on career planning, family life and socrdkractions. There are twice as many female
as male patients. The first description of a caswty that resembles the disease course of
multiple sclerosis is written in the diary of andlish aristocrat, Sir Augustus d’Esté, who
lived in the first part of the nineteenth centukyargdtblom et al., 2010). His disease started at
the age of 28 with optic neuritis that soon recedecompletely. Then he had diplopia,
followed by paraparesis that lasted for three webks$ gradually improved. Later he also
suffered from imbalance, ataxia and incontinenae.cbluld no longer go hunting or dance at
balls and had to give up his career in the armyeretie had been lieutenant colonel. Finally
he was confined to wheelchair and died at the dgedp decades before the disease was
described by Charcot (Charcot, 1868).

The prevalence of multiple sclerosis in Hungary6&/100,000, i.e. about 6000
Hungarians are affected by the disease (Bencsk,e2001). It is a chronic condition that has

a great impact on quality of life.

[.1. Immunomodulatory treatment

There is still no curative therapy in MS. Until theddle of the 1990s, treatment of
patients with the relapsing-remitting clinical fohthe disease was restricted to treating the
relapses with megadose parenteral corticosterdius.first pharmacon with proved efficacy
for the treatment of patients with the relapsingrténg (RR) or relapsing-progressive (RP)
forms of MS was interferon beta-1b (IBNLb) (Betaferon) (Lublin and Reingold, 1996,
Lublin et al., 1996). Early results (published B9B) of a multi-centre, double-blind, placebo-
controlled clinical trial proved that treatment lwitBetaferon was well tolerated and
significantly reduced the activity of the diseasel dhe number of active and new lesions
detected by MRI in the relapsing-remitting formM& (The IFNB Multiple Sclerosis Study
Group, 1993, Paty and Li, 1993).

Currently available first-line immunomodulatory deu(IMDs) are interferon beta-1a
30 ug weekly intramuscular injection, interferonid&a 44 ug subcutaneous (SC) injections 3

times weekly, interferon beta-1b 250 ug SC eveheoday and glatiramer acetate 20 mg



daily SC injection. In pivotal randomized placetmmtrolled trials of IMDs reductions in
relapse rates ranged from 18% to 34% and the tezdtinas been shown to slow the
accumulation of lesion burden as determined by NIRkobs et al., 1996, PRISMS Study
Group, 1998, The IFNB Multiple Sclerosis Study Qyp993, Simon et al., 1998, Rudick et
al., 1999, Johnson et al., 199Because of the different study design, patient fadmn and
primary outcome measures it is difficult to comp#rese trials. Therefore prospective and
randomized head-to-head trials were designed tesasthe relative efficacy of different
IMDs. These include “Independent comparison oériierons” (INCOMIN) trial (IFN beta-
1b 250 ug SC every other day vs. IFN beta-la 30IMigonce weekly), “Evidence of
Interferon Dose-response: European North Americamf@arative efficacy” (EVIDENCE)
trial (IFN beta-1a 44 ug SC 3 times weekly vs. [B#&ta-1a 30 ug IM once weekly, “Rebif vs
Glatiramer Acetate in Relapsing MS Disease” (REGARIal (IFN beta-la 44 ug SC 3
times weekly vs. GA 20 mg SC once daily) and “Betas/Betaferon Efficacy Yielding
Outcomes of New Dose” (BEYOND) trial (IFN beta-1502ug SC every other day, IFN beta-
1b 500 ug SC every other day and GA 20 ug SC dawhile the higher dose, more
frequently administered interferons were found &rmbore effective in the INCOMIN and
EVIDENCE trials both regarding the clinical and MBhd-points, there was no significant
difference between the treatment groups in the REBAnd the BEYOND studig®urelli

et al., 2002, Panitch et al., 2002, Mikol et al0&, O'Connor et al., 2009).

The effects of interferon-beta-1b on immunity in MS

The exact mechanism of IFN-beta in MS treatmenstid unclear. IFN-beta-1b
treatment induces the up-regulation of soluble wiasccell adhesion molecule (VCAM)-1,
which correlates with the decrease in the numbésaenhancing MRI lesions (Calabresi et
al., 1997). According to another study, IFN-betaibhibits the adhesion of peripheral
mononuclear cells to human cerebral endothelids ¢€lorsini et al., 1997). Another proven
mode of action is decreasing the activity of mefaibteinase (MMP-9) (Uhm et al., 1999,
Corsini et al., 1999). MMP-9 takes part in the @elgition of fibronectin, a major component
of the basal membrane of cerebral endothelium. Wighactivities listed above, IFN-beta-1b
decreases the migration and trafficking of lymphesyinto the central nervous system
(CNS).

IFN-beta-1b induces IL-10 mRNA synthesis (Porriniag, 1998). IL-10 inhibits the

antigen-specific proliferation of Thl clones andibits the synthesis of cytokines produced



by Th1l cells (IFN, TNFa andp, IL-1, IL-2 and IL-6). It has an immunostimularffext on
cytotoxic CD8+ cells.

Recently, it was demonstrated that the level of pmeinflammatory cytokines
osteopontin (OPN) and interleukin-17 (IL-17) aremderegulated by IFN-beta (Hong and
Hutton, 2010). OPN is produces by Th1l cells andddé&a cells and its level was found to be
elevated in the serum of MS patients. IL-17 is esped by Th1l7 cells that seem to be
important in the onset of MS.

Betaferon was approved for use in Hungary in 1986long-term effects on the

natural course of the disease can be evaluategedneisis of open studies.

[.2. Quality of life in MS

Health related quality of life (HRQoL) is a multindensional construct that includes
physical, mental and social heaftfickrey et al., 1995). There are three basic typeguality
of life questionnaires: general, specific and cambi comprising of general health-related
and disease-specific questions as well. Generatiguaaires are useful in primary care and
in population-based studies with large number gksaSpecific questionnaires focus on the
problems of a homogenous group of patients andsai@ble for analysing HRQoL of
patients with certain diseases. Combined instrusneantain a general part and additional
qguestions developed specifically for the study eud8i, therefore comparison of QoL of

patients with different diseases and healthy sibjegossible.

General quality of life questionnaires. The Sickness Impact Profile was developed in
the middle of the 1970s as a proposed outcome meeasuevaluating health programs
(Bergner et al., 1976). The MOS 36-Item Short-Fétealth Survey (SF-36) was designed for
use in clinical practice and research, health gaialuations and general population surveys
(Ware and Sherbourne, 1992, McHorney et al., 1998 Duke-UNC Health Profile
(DUHP) was developed to provide a quick assessofemealth status for patients in primary
care (Parkerson et al.,, 1981). The Functional StQuestionnaire (FSQ) is a brief, self-
administered instrument for ambulatory patientdt¢Jet al., 1986). It describes patients’
physical, psychological, social and role functie®Q was also used to assess quality of life
in multiple sclerosis and control patients in FnGermany and the United Kingdom in a
cross sectional studivurphy et al., 1998). The EuroQuol Group condugiedtal surveys in

England, The Netherlands and Sweden in the coursgeweloping a standardised, non-



disease-specific instrument for valuing healthest@the EuroQol Group, 1990). The aim of

the study was the collection of a common datametefference purposes.

Soecific quality of life questionnaires: The Danish version of the Laman and Lankhorst
Questionnaire (LLQ)(Laman and Lankhorst, 1994) was used to assesseffeet of
rehabilitation on the quality of life in patientativ MS (Jonsson et al., 1996). The Multiple
Sclerosis Impact Scale (MSIS-29) (Hobart et al.p1l)0has been evaluated both in a
community based sample and in three hospital basedples: in rehabilitation, during
corticosteroid treatment and in primary progressW® (Riazi et al., 2002). It has a high
reliability and it is recommended for use as arconte measure in different clinical settings.
The Multiple Sclerosis International QOL questionagMuSIQoL) has been developed in
co-operation with neurologists, patients and headthnomists. It is a multidimensional self-
administered instrument available in various lamgsain twenty countries (Simeoni et al.,
2008).

Combined quality of life questionnaires: The Disability and Impact Profile (DIP) is a 2
x 39 item, self-administered questionnaire withafiat questions about disabilities and their
impact on the patient, resulting in a profile ofigided scoregLankhorst et al., 1996).
Results in the MS group were compared with datan fpatients with rheumatoid arthritis and
spinal cord lesion. Phennings et al. constructeorief HRQoL questionnaire combining
elements of the SF-36, COOP/WONCA Charts and the (Pfennings et al., 1999). The new
instrument was tested in a longitudinal study in l&ients. It adequately measures two
dimensions of HRQoL, physical and psychologicakfioning.

The Multiple Sclerosis Quality of Life (MSQOL-54ndtrument is a combined
guestionnaire originally developed for English-dpeg patients (Vickrey et al., 1995). It has
two parts: general health-related questions oBRe36 and 18 additional questions developed
specifically to address problems of MS patientse Tasulting 54 questions make up 14
scales, relating to Physical health, Role limitasi@ue to physical problems, Role limitations
due to emotional problems, Pain, Emotional welkhbeiEnergy, Health perceptions, Social
function, Cognitive function, Health distress, Qalerquality of life, Sexual function,
Satisfaction with sexual function, and Change ialtte It is suitable for the measurement of
QoL of MS patients, and using the general pad passible to compare data with that of the

general population (where it is available) or otpatient groups. The instrument has been
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validated (in chronological order) in Italian (Solat al., 1999), French (Vernay et al., 2000),
French Canadian (Acquadro et al., 2003), Japan¥asengmoto et al., 2004), Spanish
(Aymerich et al., 2006), Turkish (Idiman et al.,08), Persian (Ghaem et al., 2007) and

Serbian (Pekmezovic et al., 2007), reflecting thist accepted and appreciated world-wide.

While a number of papers deal with clinical and dgraphic factors as predictors of
the QoL in MS patients (Benito-Leon et al., 2083atollahi et al., 2007, Janardhan and
Bakshi, 2002, Benedict et al., 2005, Patti et20Q7, Lobentanz et al., 2004, Somerset et al.,
2003, Miller and Dishon, 2006, Janssens et al.3pQfb data are available on the effects of
different domains of QoL instruments and the priadgcvalue of comorbid conditions on the
QoL. Disease severity (EDSS), disease durationnitag function, depression and anxiety
have been found to be related to the health-relatedity of life (HRQOL) (Benito-Leon et
al., 2002). When physical and mental (psychologyidaimains of the QoL were examined
separately, the physical HRQoL was predicted bigdiat depression and physical disability
(EDSS), while the mental HRQoL was associated wépression and fatigue (Ayatollahi et
al., 2007, Benedict et al., 2005). Lobentanz efalnd that a depressive mood is the main
factor influencing the QoL (Lobentanz et al., 200@)e disability status, fatigue and reduced
sleep quality impact mainly on the physical domahthe QoL. Depression and EDSS scores
have been identified as the strongest predictorghef total ‘Functional Assessment of
Multiple Sclerosis’ (FAMS), and almost all subscat®res (Patti et al., 2007).

[l. Aims

The aims of our studies were to

1. examine the effects of long-term (6 years) fet@n-beta 1b treatment on the relapse rate,
progression index and EDSS score of relapsing temitnultiple sclerosis patients;

2. validate the MSQoL-54 instrument in Hungarian;

3. determine which factors influence the QoL of Haman MS patients (comorbid

conditions, variables of the questionnaire havirgliiggest impact).
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[1l. Patients and methods

l1l.1. Interferon-beta 1b

In 1996, we started to treat 34 relapsing-remittamgl 2 relapsing-progressive MS
patients with IF-1b according to the guidelines of the American deray of Neurology
and the Hungarian Neurology Committee (Lublin et#)96, Report of the Quality Standards
Subcommittee of the American Academy of Neurolo§994). The inclusion criteria for
treatment were (1) the relapsing-remitting or rsiag-progressive clinical form of the
disease; (2) clinically and laboratory supporteéinite, or clinically supported definite MS
according to Poser criteria (Poser et al., 1983)a0 EDSS (expanded disability status scale)
score of 0-5.5 (Kurtzke, 1983); (4) an age of: D8yBars; and (5) at least 2 relapses in the last
2 years, or 1 relapse with fixed cerebellar symgtom

The therapy was financed by the Hungarian HealirBnce Organization. From the
36 patients 28 received a continuous medicatiorsiforyears. The demographic data on the
patients are shown in Table 1.

Each patient underwent a neurological examinatiowl she EDSS score was
determined every 3 month or in the event of a relapse. The laborafmagameters were
checked every "3 month in the first year, and twice a year latere \défined a sustained
progression in disability as an EDSS change comfifin two clinical examinations 3 months
apart.

The primary end-point of this longitudinal followsstudy was the effect of 6 years of
continuous IF8-1b treatment on the annual relapse rate. We cadphe mean number of
relapses in the"dyear of treatment with the mean number of relapséise 2 years preceding
treatment. The secondary end-point was the alterati the progression index during the 6
years of treatment. To calculate this index, weddig the EDSS score of the patient by the
duration of the disease. The tertiary end-poirthefstudy was the change in the EDSS score
of the patients as a result of the [=lib therapy. Finally we give the reasons of thepebats.

Statistical analysis of the data was performed Wik non-parametric two-sample

Wilcoxon test, with SPSS 11.0 statistical software.

[1l.2. Hungarian validation of the MSQoL-54 instrent

Translation Process
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In the translation of the MSQOL-54 questionnaire fakowed a similar method to
that of the IQOLA project, which translated the 3--questionnaire into many languages
(Bullinger et al., 1998, Ware and Gandek, 1998, de&anand Ware, 1998). In brief, two
independent forward translations of the originagjlisih questionnaire (both the SF-36 and the
MS-specific module) were made by two translatorspvare native speakers of Hungarian.
Both translators are clinicians at the DepartmémMeurology, University of Szeged and they
have an English-Hungarian Medical Translator Degigewell. Following a discussion on
differences in translations and contemplating aliéve expressions, a consensus forward
translation was produced. The common forward-tedimsl was given to a native speaker of
British English who is fluent in Hungarian and wesamined to be conceptually equivalent to
the original English questionnaire. All memberghad multiple sclerosis working group of the

Department of Neurology took part in the crosswalt adaptation process.

Data collection

The study was carried out at the Department of dlegy, University of Szeged in
September and October 2003. Between January anl] 204 two other centers joined our
study: the Departments of Neurology at Markusovddkgpital, Szombathely and Air Force
Hospital, Kecskemét. We gave the questionnairesotsecutive multiple sclerosis patients
attending the outpatient departments. The diagnoisiBlS was made according to Poser
criteria (Poser et al., 1983). Exacerbating pasievere excluded. Cognitive function was not
tested before administering the questionnaire.eRui either filled it out prior to the
consultation with the neurologist, or took the dimsaire home and brought it back after
completion. In Szeged most patients filled outdhestionnaire at the out-patient unit. In the
other two centers the questionnaire was given ftiieqia by the neurologist during the
consultation and they took it home. After the néagical examination the EDSS points were
determined in case of each patient (Kurtzke, 19B8)a concerning the onset, the clinical
form of the disease and the treatment medicatichosiected.

Ethics

Personal data of patients are kept confidentidl.paltticipating subjects were given
information about the study both in a written foemd personally. We obtained a written
consent that their answers can be statisticalljuaeted. The study was approved by the

Human Investigation Review Board of the Universidly Szeged, Albert Szent-Gyoérgyi
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Clinical Centre and it agrees with the DeclaraiwdrHelsinki. The same, ethically improved

information sheet and approval form was given tdi@pating patients at each centre.

Psychometric analyses

We created scale scores by transforming averagesstm 0-100 possible scores, with
higher values indicating better quality of life. Me scale scores, standard deviations,
percentages of respondents scoring minimum (flaod maximum (ceiling) possible scores
were calculated (Ware JE, 1993, Ware JE, 2000)emahcceptability was assessed from
mean time required to complete the questionnaidepencentage of missing answers on each
scale. Internal consistency reliabilities weremated for multiple item scales by calculating
Cronbach’s alpha coefficient. Factor analysis weafopmed to examine the inter-relationship
among the 12 MSQOL-54 scales. We evaluated coristalcdity by comparing patient
groups known to differ on important clinical andvtegraphic variables. We compared scale
scores of patient groups defined by EDSS, duratibthe disease, clinical forms of the
disease, age and education.

Our hypotheses for construct validity were thedwihg:

(Hypothesis 1) Patients with lower EDSS have highRQOL scale scores on all scales.
(Hypothesis 2) Patients with longer duration of disease have worse quality of life.
(Hypothesis 3) Younger patients have better qualftyfe.

(Hypothesis 4) Clinical forms of the disease hamdmapact on HRQOL, i attack patients
and those with benign clinical form of the disehaging lower scale scores than patients with
progressive forms of the disease.

(Hypothesis 5) We expected that the level of edonatioes not affect scale scores of
patients.

We compared our data to the original American studie defined the level of
significance at p<0.05 prior to processing the d&tatistical analysis was carried out with
SPSS 11.0 statistical software.

l11.3. Determinants of health-related quality délin multiple sclerosis

The instrument
The Hungarian version of the MSQOL-54 instrumentkwey et al., 1995) was used.

Analysis was carried out through the use of theadat the patients participating in the

validation study.
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Methods
We created scale scores by transforming averagesstm possible scores in the range

0-100, with higher values indicating a better QoL.

We used question #5&nd question #34of the MSQOL-54 instrument to evaluate
the overall QoL. We utilized regression analysisdeiermine which scale scores had the
greatest impact on perceived QoL, as reflectedhbyanhswers to these two questions.

On the basis of the scores achieved, we dividadmgatinto groups claiming to have a
“very good”, an “average” or a “very bad” QoL. Wetdrmined by logistic regression which
variables contributed to predicting the probabitifya patient belonging in a particular group.

The questionnaire was supplemented with a questsikimg the patients whether a
physician had diagnosed them as currently havihgrotedical conditions, in addition to
MS, and to indicate such comorbid conditions am@mglisted (e.g. high blood pressure,
diabetes, asthma, etc.). The same questions werkassin the original American study of
the MSQOL-54 instrument by Vickrey et al. (Vickrey al., 1995), but our patients were
allowed to indicate other unlisted conditions. Tdmeswers of the patients concerning the
number of comorbid conditions indicated, the mosgjient comorbid conditions and whether
they had an independent effect on the overall Qetevevaluated. The relationships between
the comorbid conditions and the age, the diseassidn, the clinical form of the disease and
the level of education were also assessed.

Among the comorbid conditions, depression was deaih independently. We
hypothesized that MS patients with depression hadrae overall QolL, i.e. lower scores for
guestions #53 and #54, and that, besides the sadpsession was an independent factor
determining the probability of belonging in the damr bad QoL group.

The cognitive function scale was examined in moetaitl We assessed the mean
cognitive function scores of the patients belongimghe different groups defined by the
EDSS score, the disease duration, the age, thealliorm of the disease and the level of

education.

! Question #53 (“Overall, how would you rate yourrpguality of life”, answers: 0-10, where 0=Worsspible
quality-of-life; 10=Best possible quality of life)

2 Question #54 (“Which best describes how you feela your life as a whole?”, answers: 1-7, where
1=Terrible, 2=Unhappy, 3=Mostly dissatisfied, 4=Miik— about equally satisfied and dissatisfied, 5stio
satisfied, 6=Pleased, and 7=Delighted)
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Statistical analyses

Prior to processing of the data, the level of digance was defined at p<0.05.
Statistical analysis was carried out with the SBS9 statistical software.

V. Results
IV.1. Interferon-beta 1b

Twenty-eight patients were treated continuously@oyears, the clinical form of the
disease in these patients remaining relapsing-tiegquitAs concerns the 8 drop-outs 2 patients
interrupted the treatment only for the duratiorthadir pregnancy and resumed it after giving
birth. Although 1 patient died, the cause of deatAs unrelated to MS (perforated
cholecystitis). One patient could not receive farttFN3-1b therapy because of side-effects
(permanent fever, flu-like symptoms and muscle pmirthe first 6 months of treatment. In 2
patients, the clinical form of the disease changedecondary chronic progressive. Two
patients were eliminated from the investigation suse of the lack of compliance. The
patients who continued and those who discontinbedapy did not differ significantly in
terms of the demographic data. As regards thecelimiata, the mean EDSS score of the drop-
outs was higher at the beginning of therapy tha d¢f the patients who continued therapy
(Table 1). In the first 3 months of treatment, tyyaical side-effects described in the literature

occurred in our patients. The laboratory paramedetsnot exhibit any changes due to the

therapy.
Al patients Continuously
treated patients Drop-outs
Number of patients 36 28 8
Male: female 1:2.6 1: 3.7 1:3
Age (year) (meatSD) 36.0+8.0 43.5+7.9 34.311.6
Duration of the disease
(year) (meansD) 5.0+4.0 6.3+4.3 5.5¢5.9
EDSS score (1996)
(meartSD) 2.0£1.2 1.841.2 2.9+1.7

Table 1 Demographic data on the 36 patients at the begnmf the study, the 28

continuously treated patients and the drop-outs.



16

The mean annual relapse rate was 1.29+0.32 in thea&s before the initiation of
IFNB-1b therapy. After 6 years of treatment, this @d¢ereased to 0.25+£0.44, i.e. a decrease
by 80.62% (p<0.001) (Figure 1), as a clear indicthat the clinical activity of the disease
decreased significantly as a result of f-hb treatment.

The mean EDSS scores of the patients increasedicatly during the period of
treatment (p=0.016). At the commencement of thertipy mean EDSS score of the patients
was 1.77£1.19, while after 6 years of I|F-lb treatment it increased to 2.21 + 1.48 (Figyre 2

The mean progression index (EDSS/duration of tlseatie) was 0.64+0.57 at the
initiation of therapy, which by the end of the Gaydollow-up fell to 0.21+0.12, a significant
decrease by 67.19% (p<0.001). Thus, pFM treatment slowed the progression of the

disease (Figure 3).

Figure 1 Effect of IFN3-1b treatment on annual relapse rate (bars and exsnimean::
S.E.M))
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2,5 p=0.016

year (-)2 year (1)1 Beginning year (+)1 year (+)2 year (+)3 year(+)4 year (+)5 ear(+)6
of therapy

Duration of therapy

Figure 2 Change in mean EDSS score as a result of 6-yaéd-1B treatment (bars and
numbers: meanj: S.E.M.)
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Figure 3 Change in progression index as a result offilaN treatment (bars and numbers:

mean;T: S.E.M.)

IV.2. Hungarian validation of the MSQoL-54 instrumbe

Cross-cultural adaptation findings

In general, finding appropriate phrases in tramgjatthe questionnaire was not
difficult. However, we encountered some problemagtiestions due to cultural differences.
We discussed changing the example “playing golftjirestion 4, since it is not wide-spread
at all in the general population. Finally we ldéfunchanged, since it is a well-known sport,
even though not often played here. In case of gue$ (“Walking more than a mile”) the
distance measurement “mile” had to be convertedkitometres, which is the used
measurement in Hungary. We also altered the expressalking one block/ several blocks”
(question 10 and 11) to the more commonly usede=sgon in this context: walking a
distance of “one corner”. We also discussed inidd#éta translation of the possible response
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choices before choosing the best alternative. Hiidated Hungarian version of the Multiple

Sclerosis Quality of Life Instrument (MSQOL-54)ineluded in the Appendix of the thesis.

Demographic and clinical data

Altogether 438 patients filled out the questioneain the 3 MS centers. The
demographic and clinical data of the patients attiree participating centers and altogether

are summarised in Table 2 and 4.

Table 2 Demographic and clinical data of the patients

Total Szeged Kecskemét Szombathely

Number of patients 438 246 60 132
Age (year), mean + SD (range) 43.3+11.1 (19-72)  41.7410.8 (19-69) 43.8410.9 (22-65) 46.1+11.3 (21-72)
ND (%) 15 (3.4) 7(228) 2(3.3) 6 (4.5)
Gender, women -n (%) 324 (74) 185 (75.2) 45 (75) 94 (71.2)
Education -n(%)
primary 67 (15.6) 36 (14.6) 8(13.3) 23 (17.4)
secondary 276 (64.2) 153 (62.2) 40 (66.7) 83 (62.9)
College, University 87 (20.2) 55 (22.4) 11 (18.3) 21 (15.9)
ND (%) 8(1.8) 2(0.8) 1(1.7) 5(3.8)
Clinical form of the disease
1st attack 29 (6.6) 29 (11.8) - -
Benign 23(5.3) 16 (6.5) 2(3.3) 5(3.8)
Relapsing-remitting 332 (75.8) 186 (75.6) 44 (73.3) 102 (77.3)
Sec. Chr. Progressive 35(8.0) 5(2.0) 9 (15.0) 21 (15.9)
Primary Progressive 9(2.1) 4 (1.6) 1(1.7) 4 (3.0)
ND (%) 10 (2.3) 6 (2.4) 4(6.7) -
Duration of the disease, year - meant(range) 10.1+7.8 (0-43) 8.1+5.8 (0-29) 13.6149.3 (1-42) 12.349.1 (1-43)
ND (%) 5(1.1) - 5(8.3) -
EDSS score -mean * (range) 2.6%1.8 (0-9) 2.0+1.5 (0-9) 3.1+1.7 (0-8) 3.442.0 (0.5-8.5)
ND(%) 5(1.1) 2(0.8) 3(5.0) -

Scale scores

Mean scale scores counted on all patients range #2.47+23.08 (meanzSD) on the
scale “Health perceptions” to 75.88+24.75 (meant®D)the scale “Cognitive function”,
only the scale score of “Sexual function” in thentde group being higher than this, with an
average score of 76.19+29.72 (Table 3).

Floor and ceiling effects

The highest percentage of respondents scoring mmicould be observed in case of
the scales “Role-limitations- physical”, “Role-litations- emotional” and “Satisfaction with
sexual function”. The highest percentages scorimgimum were found on scales “Sexual
function” (all patients, males and females as wéRole-limitations —physical” and “Role-

limitations- emotional” (Table 3).
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Table 3  Descriptive statistics and reliabilities for MSQGHK

Scale n No.of Mean Standard Percentage Percentage Cronbach's Rate of missing
scoring scoring
items deviation minimum maximum alpha answers N (%)
Physical function 408 10 56.26 31.45 4.8 10.3 0.953 30 (6.8)
Role-limitations- physical 426 4  44.06 41.33 37.7 26.7 0.861 12 (2.7)
Role-limitations- emotional 427 3 5324 41.77 29.5 36.8 0.794 11 (2.5)
Pain 429 3 64.45 27.33 0.9 23.3 0.930 9(2.1)
Emotional well-being 412 5 59.29 21.89 1.6 1.6 0.871 26 (5.9)
Energy 408 5 50.10 21.42 0.7 0.9 0.842 30 (6.8)
Health perceptions 422 5 4247 23.08 0.7 0.5 0.801 16 (3.7)
Social function 422 3 65.53 26.62 1.6 16.2 0.801 16 (3.7)
Cognitive function 432 4  75.88 24.75 0.9 24.3 0.916 6 (1.4)
Health distress 430 4 5294 29.41 6.4 4.1 0.934 8(1.8)
Overall quality of life 425 2 59.39 18.01 0.5 0.0 0.832 13 (3.0)
Satisfaction with sexual function 393 1 59.16 32.86 13.7 24.4 45 (11.5)
Sexual function (all) 354 4 73.36 31.10 6.1 40.8 0.924 84 (19.2)
Male 109 4  65.77 33.49 8.0 28.6 0.908 5 (4.4)
Female 245 4 76.19 29.72 5.3 453 0.935 79 (24.4)
Change in health 437 1  46.62 21.45 34 6.2 1(0.2)
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Internal consistency reliability

Cronbach’s alpha coefficients were over 0.8 in cabeall scales except “Role-
limitations- emotional” (0.794), indicating a goauaternal consistency reliability for group

comparisons (Table 3).

Non-response, respondent burden

The highest rate of missing answers has been dab@n scales “Satisfaction with
sexual function”, “Sexual function” (all patientaphd “Sexual function” (females) (Table 2).
The mean time required to complete the questioanaas 24.36 + 25.32 minutes (SD) and

the median was 20.0 minutes.

Table 4  Description of groups for construct validity arsty

Duration of the

Groups EDSS % disease (year) % Age (year) %
1 0-1.5 34.6 0-5 33.3 19-35 27.2
2 2-3 36.3 6-10 30.5 36-44 25.1
3 3.5-5 19.4 11-20 26.1 45-52 25.5
4 55 = 9.7 21< = 10.2 53< = 22.2

Construct validity

For the construct validity analysis we divided pats into groups with different EDSS
points, duration of the disease, age, clinical fafithe disease and education level as shown
in Table 2 and 4 and compared mean scale scotbesd groups. Results are summarised in
Table 5. There was a significant difference betwidnenEDSS groups on all scales. On each
scale the patient group having lower EDSS scorebeéter HRQOL scores (Hypothesis 1).
We found a significant difference between patierdugs with different duration of the
disease on all scales except “Role-Emotional”’, “Métdealth” and “Cognitive Function”.
Patients with longer duration of the disease hawesaquality of life, although the difference
is not always apparent between groups 3 and 4 (Hgps 2). Considering age, a significant
difference was observed between patient groupsl seaes, younger patients having a better
quality of life (Hypothesis 3). Comparing patiembgps with different clinical forms of the
disease there was a significant difference oncalles. First attack patients have a better QoL
than patients with benign and relapsing-remittidgical form, and patients with the
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Table5 Mean MSQOL-54 scale scores in patient groups ddftyy EDSS, duration of the disease, clinical foofnthe disease, age and education

Role- Role- Overall Sexual Satisfaction
Physical limitations- limitations- Emotional Health Social Cognitive Health quality of function with sexual Change in

Scale function p hysical emotional P ain well-being Energy perceptions function function distress life (all) function health
EDSS
0-1.5 79.93 64.89 63.56 76.18 65.55 60.18 54.86 80.33 81.92 65.50 68.71 82.95 6791 55.70
2-3 57.26 38.64 47 .44 60.51 55.04 43.78 39.00 64.36 70.91 51.77 57.72 73.32 61.21 46.82
3.5-5 34.28 31.55 53.97 56.06 60.54 47 .90 35.45 55.85 75.96 45 .96 54.29 66.52 50.00 38.69
5.5- 12.74 16.07 36.51 54.86 50.54 42.00 2431 36.71 72.90 26.23 42.98 53.46 38.82 28.57
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Duration of the
disease (year)
0-5 69.67 54.80 58.16 69.74 60.23 55.26 47.89 70.89 76.70 58.29 62.65 76.77 64.18 51.57
6-10 58.04 45.83 53.79 63.87 59.58 49.05 43.62 67.08 76.55 53.54 60.40 77.69 60.54 47.16
11-20 44.73 32.37 48 .53 60.47 57.99 45 .83 37.27 61.50 74.51 48 .45 56.05 66.01 52.23 42 .26
21- 38.41 36.36 46.21 60.31 57.64 47.70 34.30 53.79 75.23 46 .29 54.66 67.47 56.25 40.34
p <0.001 <0.001 0.197 0.032 0.823 0.004 <0.001 0.001 0.892 0.022 0.008 0.010 0.044 0.001
Clinical forms
1st attack 82.91 73.56 75.86 77.93 68.17 64.83 55.09 82.47 85.71 70.89 69.22 88.31 71.43 48 .21
Benign 58.96 45.65 55.07 65.35 58.52 48.78 41.10 63.04 67.61 49 .35 59.13 68.75 56.58 50.00
Primary
Progressive 24.63 13.89 44 .44 4556 49.67 31.00 2467 44 .44 59.07 26.30 39.81 65.12 50.00 25.00
Relapsing-
remitting 58.82 45.08 52.57 65.09 59.26 49.79 43.63 67.09 76.11 54.63 60.34 75.54 61.24 48 .57
Sec. Chr.
Progressive 14.64 14.29 31.43 48.84 52.23 43.37 24.29 38.69 76.00 28.29 45.05 44.70 33.59 28 .57
p <0.001 <0.001 0.001 <0.001 0.038 <0.001 <0.001 <0.001 0.025 <0.001 <0.001 <0.001 <0.001 <0.001
Age (year)
19-35 77.11 64 .35 67.25 77.19 64.87 56.96 53.53 78.15 83.35 62.52 67.91 85.60 70.98 52.63
36-44 57.03 48.43 55.40 67.39 61.27 50.67 44.18 70.36 75.97 56 .95 60.87 75.42 60.75 49.29
45-52 51.18 33.72 48.61 57.36 56.16 45 .65 37.61 60.80 70.61 48 .88 55.48 70.04 56.57 45 .37
53- 35.18 28.46 40.07 54.23 53.93 45.72 31.62 50.84 72.13 39.02 51.67 57.97 4391 38.03
p <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Education
primary 39.67 29.23 35.86 49.64 49.12 39.80 31.42 52.92 61.39 39.90 53.05 70.09 54.09 39.93
secondary 55.80 42 .81 53.02 63.28 59.42 50.00 41.26 64.93 75.13 52.24 58.31 72.95 58.76 47 .74
College,
U niversity 71.47 61.21 68.58 80.68 67.17 58.85 54.76 77.97 89.02 65.86 67.80 77.91 63.72 49.13

p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.284 0.235 0.014
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progressive forms of the disease have the worst Byjpothesis 4). Patients with different

education levels had significantly different scoossall scales except “Sexual function” and
“Satisfaction with sexual function”. Patients whavie higher education have better quality of
life (Hypothesis 5). Our hypotheses were verifigdept hypothesis 5.

Comparing our results to the data of the originahekican study, we found some
significant differences between the mean scaleescof the two patient groups (Table 6 and
Figure 4). Mean scale scores of the American samygre higher on scales “Pain”,
“Emotional well-being” and “Health-perceptions”. e scale scores of the Hungarian
sample were higher on scales “Physical functioRple-limitation — physical”, “Energy” and
on scales dealing with sexual function. There wesesignificant differences regarding the
other scales, including “Overall quality of life”.

Table 6 Comparison of mean scale scores of the Americdrttaa Hungarian multiple

sclerosis patient samples

Scale HUN| HU Mean HU Sd US N US Mean US sd t stat t prob

Physical function 408 56.26 31.45 178 36.7 325 6.85 *0.000
Role-limitations- physical 426 44.06 41.33 173 32.9 39.0 3.04 *0.002
Role-limitations- emotional 427 53.24 41.77 173 60.0 42.3 -1.79 0.074
Pain 429 64.45 27.33 179 74.2 25.5 -4.09 *0.000
Emotional well-being 412 59.29 21.89 177 65.6 20.4 -3.27 *0.001
Energy 408 50.10 21.42 179 42.2 20.9 4.14 *0.000
Health perceptions 422 42.47 23.08 85 53.3 25.3 -3.88 *0.000
Social function 422 65.53 26.62 179 61.7 25.0 1.64 0.101
Cognitive function 432 75.88 24.75 177 73.0 24.2 1.31 0.190
Health distress 430 52.94 29.41 176 54.4 26.9 -0.57 0.570
Overall quality of life 425 59.39 18.01 179 60.1 20.1 -0.43 0.669
Satisfaction with sexual function 393 59.16 32.86 150 50.5 38.3 2.62 *0.009
Sexual function (all) 354 73.36 31.10 160 61.7 354 3.77 *0.000
Male 109 65.77 33.49 46 49.9 345 2.67 *0.008

Female| 245 76.19 29.72 114 66.4 34.7 2.75 *0.006

Change in health 437 46.62 21.45 179 46.1 25.7 0.26 0.797
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Figure 4 Comparison of mean scale scores of the Americdntfa Hungarian multiple

sclerosis patient samples
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IV.3. Determinants of health-related quality oélih multiple sclerosis

Overall quality of life

Figure 5 shows the frequencies of the responsendiy the patients to questions #53
and 54 of the instrument. Most patients reportgdad QoL. In the responses to question #54

no patients indicated the answer “delighted”, whietkected the best QoL on this scale.

Factors influencing overall quality of life

As regards question #53 theocial function, general health physical function,
mental health, andsatisfaction with sexual functionscale scores had the greatest influence
on the overall QoL ratings. For question #54,rttental health, general health satisfaction

with sexual function, reported health transitioapcial function and pain scale scores had the
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Question #53 - Overall, how would you rate your own quality of life?
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most appreciable impact on the perceived QoL. Fajuthe variables (indicated in bold)
featured as the most decisive scales in the modebtih cases, confirming the result (Table
7).

Table 8 summarizes the scales predicting the piiitoed of a patient to belonging in
the group with the best or the worst QoL. Thental health, general health, satisfaction
with sexual functionand physical function scales appeared most frebuent

Comorbid conditions
272 patients (62.1%) indicated that, besides M8&y timd another medical condition
diagnosed by a physician (Table 9). Most patiemgsorted only 1 or 2 such medical

conditions, but the highest number was 8. The 1@icaéconditions reported most frequently
by the patients are listed in Table 10. Constipattbe most commonly featuring comorbid
condition, may in fact be a vegetative symptom &,Mnd therefore should not be considered
an independent condition. Anaemia may be assocwidd the use of medications, and

accordingly this is not a real comorbid conditidgtner.
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Table 7 Scales with the highest impact on the overall iuaf life measured via questions #53 and #54
Question #53 (“Overall, how f t p Question #54 (“Which best B p
would you rate your own describes how you feel about
quality of life”) your life as a whole?”)
1. General health 0.267 5.913 <0.0001 [1. Mental health 0.349 7.659 <0.0001
2. Physical function 0.265 5.426 <0.0001 |2. General health 0.246 5.195 <0.0001
3. Mental health 0.218 5.043 <0.0001 |3. Satisfaction with sexual function 0.209 5.212 <0.0001
4., Satisfaction with sexual function 0.130 3.385 0.001 4. Social function 0.150 2.793 0.005
5. Social function 0.109 1.956 0.051 5. Reported health transition 0.102 2.636 0.009
6. Pain -0.106 -2.365 0.019
Table 8 Summary of scales predicting the probabilitiea pfatient belonging in the groups with the besherworst quality of life
Question #53
Very bad Exp (B) p Very good Exp (B) p
physical function 0.972 0.043 physical function 039 0.006
mental health 0.946 0.002 mental health 1.041 0.042
health distress 1.031 0.017 general health 1.048 .0010
health transition 0.966 0.019 satisfaction withusgxXunction 1.027 0.011
Question #54
Dissatisfied Exp (B) p Satisfied Exp (B) p
body pain 1.027 0.003 mental health 1.052 0.004
mental health 0.932 <0.0001 general health 1.030 .01
general health 0.964 0.015 satisfaction with sefwadtion 1.022 0.022
sexual function 0.977 0.048
satisfaction with sexual function 0.975 0.005
health transition 0.978 0.045

Exp (B) indicates how an increase in the givenaldé by one changes the probability of a patidiibéninto a specific category of the dependenialale.
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Table 9 Comorbid conditions

No. of comorbid conditions N Percentage Cumulativpercentage
0 166 38 38
1 120 27 65
2 80 18 83
3 28 6 89
4 20 5 94
5 12 3 97

6 7 2 99

7 3 0.5 99.5
8 2 0.5 100
Total 438 100

Table 10 The 10 most frequent comorbid conditions

Comorbid condition Responses Percentage of patisn(n=438)
1. constipation 92 21
2. depression 89 20.3
3. high blood pressure 60 13.7
4, leg cramps while walking 54 12.3
5. varicose veins 52 11.9
6. arthritis 51 11.6
7. sinus congestion 26 5.9
8. hip impairments 21 4.8
9. hearing difficulty 18 4.1
10. anaemia 17 3.9
Depression

Depression was indicated by 89 patients, i.e. 2008%4l the respondents. Most of the
patients with depression had an EDSS of 2-3 pomtiisease duration of 5 or less years and
had a secondary education level, and exhibitedelagsing-remitting clinical form. The age
distribution did not seem to be specific.

The responses to both questions #53 and #54 relvelethe depressed patients had a
significantly worse QoL (p<0.0001 in both t-tes{gigure 6). On the other hand, when
depression was examined together with all the ssabees, it was not among the variables

that played the major role in determining the oll&pal.



29

O No depression

mDepression

Mean scores for questions #53 and #54 + S.E.M.

Question #53 Question #54

Figure 6 Depression and quality of life

Coqnitive function

There were significant relationships between thgmitove function scale score and the
EDSS, age, education and clinical form, but not dbeation of the disease (Figure 7; for
comparison the patient groups are described ineTéplYoung patients, patients with a low
EDSS score, and patients with a high level of etioicehad a better cognitive function. As
concerns the clinical forms of the disease, CISn{€lly isolated syndrome) patients scored
much higher than the others on the cognitive fumcticale, indicating only a mild cognitive
deficit. The relapsing-remitting and secondary pesgive patients had fewer cognitive

problems than the patients with the benign or pryjnpaogressive clinical form.
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Figure 7 Cognitive function in patient groups defined by &R clinical form, age and level
of education.
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V. Discussion
V.1. Interferon-beta 1b

The observed 80% decrease in the relapse rateNgf 1b-treated MS patients in our
open study is not in line with the 18-34% changeorted from multi-centre, double-blind,
placebo-controlled clinical trials (The IFNB MultgoSclerosis Study Group, 1993, Jacobs et
al., 1996, PRISMS Study Group, 1998).

In similar open studies lasting for 1-3 years, a86@06 decrease in relapse rate was
experienced (Arbizu et al., 2000, Carra et al.,.2@nesti et al., 2003, Milanese et al., 2003,
Huber et al., 1996, Khan et al., 2001, Dubois et2003). During this period, a significant
change in the EDSS score of the patients was moidfdn 2000, Johnson et al. published the
results of a 6-year course of treatment with glatier acetate (Copaxone) (Johnson et al.,
2000). The initial mean annual relapse rate of H&6reased to 0.42 by the end of tHe 6
year, i.e. a 72% change. An unchanged status mnpmovement in the EDSS score of at least
1 point was observed in 69.3% of the patientspdirfig similar to ours.

Multiple sclerosis registry studies show an averagevival time of MS patients
ranging from 20 to 45 years from the onset of disesymptoms (Bronnum-Hansen et al.,
2004, Sumelahti et al., 2010, Smestad et al., 20G8lin et al., 2000, Hirst et al., 2008, Leray
et al., 2007). However, there is a significant niegaimpact on life expectancy due to MS,
the survival disadvantage ranging from 7 to 14 yeampared to the general population. The
longest follow-up study of IFBt1lb treatment was carried out by Ebers et al (Ebéeral.,
2009, Ebers et al., 2010, Reder, 2010). The resiiltse 16 and 21 year long-term follow-up
of the original Betaferon pivotal trial showed trestrly and sustained therapy is associated
with marked reductions in the risk of reaching sabsal disability milestones (e.g. reaching
EDSS 6 or developing SPMS). Moreover, an increasadh rate was observed among those
originally randomized to placebo compared to thosginally randomized to IFN beta-1b.
Patients treated earlier with Betaferon had a 39@ftive reduced risk in mortality for the
time since randomization in the study (p=0.027)npared with patients receiving placebo
for the first five years of treatment. Eight pateeneeded to receive early Betaferon treatment
in the trial (number needed to treat) in ordervoid one death, as compared to placebo. The
positive effect of interferon beta-1b on survivaeds to be further examined, but this
information may be beneficial in the every-day @atimanagement to improve adherence to
therapy.
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The significance of our present study lies in thegtterm, prospective follow-up of
the patients. This refers to the drop-outs as Wéle weaknesses of the study are the lack of
MRI data and neutralising antibody (NAB) evaluatitime small number of patients and the
fact that it is not a blind-controlled trial. Thaitial diagnostic MRI and treatment of the
patients was financed by the National Health InsceaOrganization. However, further MRI
follow-up was not financed at the time of the stulilylong-term studies, a placebo control is
not allowed for ethical reasons.

Since the time of our study, guidelines have baéiighed concerning the use of anti-
IFN-beta antibody measurements and the role of@atdAB in clinical practice (Sorensen et
al., 2005, Polman et al., 2010). Clinical, MRI aidB data have to be taken into account
when making therapeutic decisions. New aspectdefidtest recommendations are that (1)
even patients with a good therapeutic responsé&fbbleta should be tested and (2) that in
cases of sustained high-titre NAB positivity, a telito a non-interferon-beta treatment
should be considered (Polman et al., 2010). Thesapyld be switched irrespective of NAB
in patients whose disease activity is not contdoifectively.

The less than 0.5 point increase in the EDSS smmrrasts markedly with the 3-point
deterioration expected after 6 years accordinghéornatural disease course. Moreover, the
mean EDSS score at the end of the therapy (2.2&8k1s4lower than the 4-5 points to be
expected after a 10-12-year history of MS (Ebed§12.

The significant improvement in the progression mdemonstrates that 6 years of
continuous therapy decreased the progression dafisease, i.e. IFpt1b treatment stabilizes

the status of the patients.

V.2. MSQOL-54 - Hungarian validation

The Hungarian version of the MSQOL-54 was accepteltl by patients with multiple
sclerosis. None of the patients refused to fithitThe average time needed to complete it was
24 minutes (median 20 minutes), which means thagag not a difficult task for the patients
and that the wording of the questionnaire was #asyderstand. In other studies the average
time to complete the MSQOL-54 ranged between 10.8-3ninutes (Idiman et al., 2006,
Solari et al., 1999, Acquadro et al., 2003, Aymeet al., 2006).

Regarding the ratio of missing answers we foundilainresults to other authors
(Vickrey et al., 1995, Solari et al., 1999, Idimetral., 2006). The rate of missing answers was

less than 7% in case of all scales except thoseessidg sexual function and satisfaction with
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sexual function. The exceptionally high rate of smg answers on the sexual function scale
(19.2%) is mainly caused by the fact that 24.4%eaofales did not answer this question. The
same number for male responders was only 4.4%s ghenomenon may be due to cultural
reasons: it is still not easy for patients, esgbci@omen to speak openly about these issues
even with health personnel. The mean scores ore thesles are also interesting, because
these are relatively high compared to other meate scores indicating that patients did not
have problems with sexual function. On the otherdhaexual dysfunction is present in 57.0-
77.4% of multiple sclerosis patients according he fiterature (Mattson et al., 1995,
Zivadinov et al.,, 2003). We can conclude that tisisthe most problematic part of the
guestionnaire and it has to be further improveds & supported by the fact that a low
response rate was found on these scales in ItahkeyV and in the original American study as
well. In fact, one initiative was made by Solariaét who added an additional response “not
applicable” to one sexual function item and togbgual satisfaction item in their longitudinal
survey assessing changes in self-reported HRQOL Dyears in MS patients (Solari et al.,
2006). With this modification they managed to impaesponse rate on these scales, while
the proportions of missing answers for the othenaios were similar to those found in their
first study.

We found that the patient group having lower ED8&e had better HRQOL scores
on each scale. In the Turkish validation study exghifound a weak negative correlation
between EDSS and both physical and mental healthposite (Idiman et al., 2006).
However, the correlation was significant in the &@EDSS group (EDDSS 0-4.0). Since
more than 90% of our patients had an EDSS scom@wbBl5, this shift to lower level of
disability may influence our results as well. Wieemparing groups of patients with different
ambulation status Vickrey et al. found that thesgenty of scales assessing aspects of
ambulation was higher to the known group differenttean scales assessing well-being or
cognition (Vickrey et al., 1995). There was a nme#ér relationship between ambulation
status and HRQOL for some scales, for example plinthe Italian validation study
neurological impairment assessed by EDSS had daeliminfluence on quality of life
measured by MSQOL-54 (Solari et al., 1999). Howevlee mean EDSS in their patient
sample was much higher than that of both our aed'thkish study.

Younger patients with a higher level of educatsmrter duration of the disease and a
1% attack or benign clinical form of the disease hmdetter quality of life. Of these
parameters the effect of the level of educationasso evident to understand. Its beneficial

influence on perceived quality of life might be dieethe fact, that highly educated patients
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manage to remain employed for a longer time despgiccumulation of physical disability
or have better chances to find another job mortalsiai to their changed capabilities.

Comparing the self-assessed quality of life of thengarian and the American
multiple sclerosis patient samples we found sigaiit differences between some of the mean
scale scores. The two samples were similar consglenean age, sex distribution and mean
duration of the disease. On the other hand, irAtnerican sample the proportion of patients
capable to walk without aid (EDSS<=5.5) was onl$e4ompared to more than 90% in our
sample. The other difference was that more patieatisa college or university degree in the
American than in the Hungarian sample (Vickreylet1095). The lower mean EDSS score
of the Hungarian patient group may account forhlgher mean scores on scales assessing
mainly physical function and energy. There weresigmificant differences in the mean scores
of scales less sensitive to ambulation such as rifieg function” or “Role-limitation —
emotional”.

Possible limitations of our study are first that gid not test the cognitive function of
patients before administering the questionnairas Timay influence the quality of the data
collected. However, Gold et al. showed that cogmitmpairment in multiple sclerosis does
not affect reliability and validity of self-repohtealth measures (Gold et al., 2003). Second,

some validity aspects, such as test-retest rahalibre not assessed.

V.3 Factors influencing health-related quality i |

Factors influencing the overall QoL: Three of the scales that determine whether a
patient falls in the best or the worse QoL categang/ those with the highest impact on the
overall QoL (mental health, general health ands&attion with sexual function scales).
Interestingly, the physical function scale doesfeature among them.

62.1% of the patients indicated having at least comaorbid condition besides MS.
We examined the effects dépression in more detail.

The prevalence of depression among MS patientsbban reported to be 36-54%
(Fruehwald et al., 2001, Joffe et al., 1987, Sadikvet al., 1996). Joffe et al. (Joffe et al.,
1987) found that 13% of their MS patients had alipaffective disorder as opposed to 1%
in the general population. There was no directticrighip between the degree of functional
disability and the clinical disorders of mood. Aghly significant correlation was found
between depression, anxiety and the QoL (Fruehwaldl., 2001). Depression was the
strongest predictor of a reduced QoL. The studyagovnick et al. (Sadovnick et al., 1996)
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concluded that MS patients had a 50.3% lifetim& 0$ depression. Among first-degree
relatives of index cases, the morbidity risk fopssion was lower than that among the
reference population.

For our MS patients, the reported rate of depressias relatively low: only 20.3% of
the subjects indicated a current diagnosis of dejowa. We considered patients as having
depression whose diagnosis had been confirmed gsyehiatrist. A recent study led to the
finding that the prevalence of major depressiorpiimary care practices in Hungary was
7.3% (Peter et al., 2008). The rate of depresssohigher in the MS patient population
relative to patients visiting primary care pracsicePatients with depression scored
significantly lower on both scales for assessménih® overall QoL. In the study by Vickrey
et al. (Vickrey et al., 1995), the scores of thprdesed patients (15/179) were significantly
lower than those of the non-depressed subjectdl @eades except those relating to physical
function and cognitive function. In an Italian seywtoo (Solari et al., 1999), depression had a
major influence on the HRQOL. Patients with higB&rl (Beck Depression Inventorgores
displayed lower scores on all MSQOL-54 scales. Tihding is in accordance with the results
of another Italian study (Patti et al., 2003). Jdhan et al. (Janardhan and Bakshi, 2002)
assessed the QoL of 60 consecutive MS patients theghMSQOL-54 instrument. After
disability and fatigue had been taken into accodepression proved to be associated with a

lower QoL in many domains.

The prevalence of eognitive impairment among patients with multiple sclerosis has
been variously reported in the range 30-70% (Babhol Rao, 2003, Pal et al., 2002, Piras et
al., 2003, Sfagos et al., 2003). This high ratee@saknecessary to pay attention to this aspect.
The reported dysfunctions involved attention, réagaemory, information processing speed,
executive functions, verbal intellectual abilityswospatial perception, abstract reasoning and
verbal memory (Bobholz and Rao, 2003). Cognitivecde seem to develop as early as one
year after the onset of MS and subsequently rernamparatively stable, without rapid
worsening (Piras et al., 2003). The accumulatingsyal disability makes it more
complicated to execute certain tasks included m tésts measuring cognitive functions.
Electrophysiological studies of visual and auditexgnt-related potentials are therefore very
important for the evaluation of the cognitive sga{iras et al., 2003, Sfagos et al., 2003).
Complex MRI and neuropsychological studies (Boblamd Rao, 2003, Pal et al., 2002, Piras

et al., 2003) have indicated that cognitive deficiorrelate with MRI lesions of specific brain
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regions rather than the overall MRI lesions. Onalygtdemonstrated that the Kurtzke scale,
atrophy of the corpus callosum and widening oftthed ventricle and Sylvian fissures were
related to an impaired cognitive performance (Rahle 2002). Multiple sclerosis patients
performed worse in verbal and non-verbal theorynofd (ToM) tasks, indicating that social
cognition, especially emotional recognition iseated in MS(Banati et al., 2010). More
disabled patients and patients with long diseasatidm had worse results. Moreover, ToM
was found to be more impaired in case of rapidagisgrogression.

In our study, young patients, patients with a |o0RES scores, and patients with a high
level of education had a better cognitive functiGiS patients gave higher scores on the
cognitive function scale than the patients witheottlinical forms of the disease. A cognitive
dysfunction may influence the ability of patiendsréspond to questionnaires, but the study by
Gold et al. suggested that cognitive impairmentVi8 does not affect the reliability and

validity of self-report measures (Gold et al., 203

VI. Conclusions

This is the first study that has evaluated the gham the progression index in
response to long-term IfENLb therapy. Our results clearly indicate that tloeg-term
continuous immunomodulatory therapy decreases ¢heitg of the disease, influences the
progression of MS, and thereby improves the qualhtife of MS patients.

The Hungarian version of the MSQOL-54 instrumeniédl accepted by patients and
easy to administer. Its internal consistency rdligimeasured by Cronbach alpha coefficient
is well above the minimum requirement in case b$edles for group-based comparisons and
the instrument was able to distinguish between knolmical group differences. On the other
hand it is important to emphasise that the ques#ma is not suitable for monitoring
individual patients, because it does not meet themstricter psychometric requirements for
this purpose (McHorney and Tarlov, 1995). The asbessed health-related quality of life of
patients provides useful additional informatiorckioicians.

Multiple sclerosis patient care is a complex talskt tshould not be restricted to
monitoring of the physical function and EDSS. Thental health and sexual function are
consistently among factors that influence the dqualf life of MS patients. The recognition
and treatment of depression, a cognitive dysfunctiod a sexual dysfunction may improve

the overall QoL at a given physical status. Sebleréing quality of life measures, such as the
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MSQOL-54, may be useful tools in clinical practiceaddress symptoms that are not readily
captured by the EDSS. This study has yielded quafitife data on more than 400 patients,
i.e. a considerable proportion of the MS patierydation of Hungary. It is among our aims
to examine the instrument in longitudinal studiesaell. Other factors influencing quality of

life of patients, for example the role of a suppativing environment may also be assessed.
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