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Background: Chronic fatigue syndrome (CFS) is characterized by medically unexplained persistent or reoccurring fatigue
lasting at least 6 months. CFS has a multifactorial pathogenesis in which oxidative stress (OS) plays a promi-
nent role. Treatment is with a vitamin and mineral supplement, but this therapeutic option so far has not been
properly researched.

Material/Methods: This prospective study included 38 women of reproductive age consecutively diagnosed by CDC definition of
CFS and treated with a multivitamin mineral supplement. Before and after the 2-month supplementation, SOD
activity was determined and patients self-assessed their improvement in 2 questionnaires: the Fibro Fatigue
Scale (FFS) and the Quality of Life Scale (SF36).

Results: There was a significant improvement in SOD activity levels; and significant decreases in fatigue (p=0.0009),
sleep disorders (p=0.008), autonomic nervous system symptoms (p=0.018), frequency and intensity of head-
aches (p=0.0001), and subjective feeling of infection (p=0.0002). No positive effect on quality of life was found.

Conclusions: Treatment with a vitamin and mineral supplement could be a safe and easy way to improve symptoms and
quality of life in patients with CFS.
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Material and Methods

Fatigue is one of the most common complaints. It is defined
as a lack of energy and its causes are numerous. About 10% of
people experience fatigue that lasts for more than 6 months.
Chronic fatigue syndrome (CFS) is characterized by medical-
ly unexplained persistent or reoccurring fatigue lasting at
least 6 months [1]. This disease is often accompanied by nu-
merous symptoms involving various body systems, including
headache, joint pain, gastrointestinal (GI) disturbance, sore
throat, painful lymphoadenomegaly, cognitive disturbances,
and paresthesia [1-3]. The debilitating fatigue and the ac-
companying symptoms significantly influence everyday ac-
tivities, thus patients with CFS generally experience a lower
quality of life [4-7].

There have been reports that only approximately 20% of peo-
ple living with CFS have been diagnosed [8]. The disease is
more frequent in females in all epidemiological studies but the
prevalence varies depending greatly on CFS definition, meth-
od of assessment and country (region) observed, and range
from 0.03% to over 3% [8-10].

CFS most likely has a multifactorial pathogenesis in which
oxidative stress (OS) plays a prominent role. Evidence sup-
porting the pivotal role of OS in CFS is strong and extensive.
Symptoms such as fatigue, pain, gastrointestinal problems,
and cognitive impairment can all be connected to either di-
rect toxic effects or indirect effects of reactive oxygen species
[12-15]. Although most of the exact mechanisms by which 0S
causes some of the symptoms are yet to be defined, increased
lipid and protein oxidation has been established in patients
with CFS compared to controls. In these studies the degree of
lipid and protein oxidation correlated with symptom severi-
ty. There is also some evidence of DNA damage due to OS in
patients with CFS. Currently, there is general consensus that
CFS is characterized by low-level inflammation and oxidative
and nitrosative stress pathways [12-18].

Oxidative stress in CFS is due to diminished antioxidant ca-
pacity and/or decreased activity of antioxidant enzymes.
Treatment with a vitamin and mineral supplement could be
a safe and easy way to improve symptoms and quality of
life in patients with CFS. However, this therapeutic option
thus far has not been properly researched. In this study, we
aimed to determine objective parameters of antioxidant ca-
pacity in patients with CFS before and after multivitamin
mineral supplementation, as well as subjective parameters
of treatment success.

Although CFS is a well-recognized condition world-wide, this
is the first study of this condition in our region.

Study population and clinical examinations

The research was conducted at the Infectious Diseases Clinic
at the Clinical Center of Vojvodina during 2011. This was a
prospective study of 38 women of reproductive age (18-50
years old) who were consecutively diagnosed and treated for
CFS at the clinic. CFS diagnosis was established according to
the CDC definition [19]. Before starting treatment, all the pa-
tients signed a written consent to participate in the study.

All patients were treated for 2 months with the multivitamin
mineral supplement Supradyn® (Bayer Schering Pharma). Its
contents are shown in Table 1. Patients purchased the supple-
ment themselves and kept the boxes for inspection. We select-
ed Supradyn® by Bayer Schering Pharma because at the time
of the investigation, this supplement was one of the most af-
fordable and its composition suited the purposes of the study.
The study was a part of a regional project approved of and
funded by the provincial Ministry of Science and was not in
any way sponsored by a pharmaceutical company.

We did not include patients who had known allergies to any
of the components of the supplement, who were pregnant or
lactating, who had current chronic or acute diseases, or who
were taking antidepressants, antipsychotics, and/or anxiolytics.

Before and after the treatment, laboratory and clinical tests
were performed to exclude active inflammatory syndrome.

To assess antioxidant status, superoxide dismutase (SOD) ac-
tivity was measured in all patient plasma samples before and
after treatment. SOD activity was determined using a com-
mercial ELISA test based on the spectrophotometric principle.
The signal strength correlated to activity of the enzyme. The
SOD activity was expressed as both a percentage (%) and in
equivalents (mEq).

Two self-rating scales were used to determine treatment out-
come. Patients were questioned before and after treatment
with multivitamin mineral supplement.

The Fibro Fatigue Scale (FFS) was used as an instrument to
assess symptom severity and change after treatment in pa-
tients with CFS. The 12-item questionnaire included questions
on aches and pain, muscular tension, fatigue, concentration
difficulties, failing memory, irritability, sadness, sleep distur-
bances, autonomic disturbances, irritable bowel, headache,
and subjective experience of infection. Based on the informa-
tion obtained from a clinical interview, each item was scored
0 (absence of symptom) to 6 (maximum degree of symptom).
To assist in scoring, a short description (anchoring point) was
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Table 1. Ingredients of the multivitamin mineral supplement Supradyn® (Bayer Schering Pharma).

Vitamin B6 6 mg Calcium 120 mg
CVitaminA goopg Phosphoss  120mg
Betacarotene or2mg won semg
Cviaminp sug Magnesum smg
Viamine  lomg ok omg
Cviaminc  18omg odine oopg
Cviamingr s2mg Copper  1mg
Viaming2 s8mg chome 0osmg
Vitamings samg Manganese 1amg
Cfolicaqd 600pg Potassum 0mg
Viaming2 sug selenum 8pg
CBotin somg sea 2mg
Vitamings  18mg Molybdenum oopg
Cvitamink 003mg Chloride 85mg
given for scores 0, 2, 4, and 6. If the patient’s condition fell Results

somewhere in between the anchoring points, a score of 1, 3,
or 5 (which were not defined) was given.

The short-form Quality of Life Questionnaire (QOL SF-36), which
is widely used to measure disability in CSF research, was used
to assess the impact of illness on everyday physical, psycho-
logical, and social functioning. The 36 items on the question-
naire are aggregated in 8 scales: physical functioning (PF),
physical role (RP), bodily pain (BP), general health (GH), vital-
ity (VT), social functioning (SF), emotional role (RE), and men-
tal health (MH). These are then aggregated into 2 summary
measures (physical and mental health). Three scales (PF, RP,
and BP) are strongly correlated with the physical component
and contribute most to the scoring of the Physical Component
Summary (PCS). The psychological component is most strong-
ly correlated with MH, RE, and SF scales, which also contribute
most to the scoring of the Mental Component Summary (MCS)
measure. Three of the scales (VT, GH, and SF) have notewor-
thy correlations with both components.

Statistical methods

Data were analyzed using SPSS 8.0 software. Differences be-
tween 2 groups were assessed by the Mann-Whitney test and
ANOVA. The relationship between the various parameters
was assessed by correlation. Data are expressed as means
and 2-tailed p-values less than 0.05 were considered statis-
tically significant.

Out of the 38 women who entered the study, 36 completed
the 2-month treatment. Two patients decided not to continue
taking the supplement, so they were excluded from the study.
No adverse effects of treatment were observed.

Observed SOD parameters are shown in Table 2.

SOD activity was 313.81 mEq (16.67%) before the treatment
and 70.53 (4.01%) after the treatment, which suggests a sig-
nificant improvement in the activity of the antioxidant en-
zyme (p<0.005).

The FFS score did not change after treatment, but several as-
pects of the scale did differ between the 2 groups. Significant
decreases in fatigue (p=0.0009), sleep disorders (p=0.008), au-
tonomic nervous system symptoms (p=0.018), frequency and
intensity of headaches (p=0.0001), and subjective feeling of
infection (p=0.0002) were observed.

At the baseline and after treatment, CFS patient health-relat-
ed quality of life did not differ from the general population
(p=0.23 and p=0.25, respectively). Supplementation did not
influence any aspect of health-related quality of life (p>0.05).
CFS diagnosis alone had an effect on diminished vitality (me-
dian value 49.74 at both time points).

The antioxidant capacity parameter did not correlate with
the total FFS score. Mildly statistically significant correlations
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Table 2. Observed parameteres before and after treatment with multivitamin mineral supplement.

Before supplementation
(mean +SD)

SOD activity

[mEq] 313.81+102.98
"""" bl 1ee7sl7a
Fibrofatiguescoe
 Achesandpain L7 117)
"""" Musculartension 129 (:1.06)
"""" Fague 353 (119)
"""" Concentration difficulties 134 (s1.10)
"""" Falngmemory 082 (t101)
"""" mitabilty 189 (127)
"""" Sadness 084 (092
"""" Sleep disturbances 187 (:126)
 Autonomic disturbances 223 (+107)
"""" Imitable bowel 111 (t141)
"""" Headache 220 (131
"""" Expeiicncelotinecront S ES IO T

Quality of life
Physical health 69.05+10.06
Mental health 66.32+12.79

After 2 month supplementation

(mean £SD) gliaiue
””””””””” 705311548 <0005
"""""""""" s01:09 <0005
””””””””” 157 @120 o015
"""""""""" 16 @095 o1
””””””””” 231 @135 00009
””””””””” 103 @104 o021
08 @wos)  os
"""""""""" 14 @114 oo
o046 @os) o007
””””””””” 114 1000 o008
"""""""""" 16 (149 o018
””””””””” 137 (18 o491
"""""""""" 12 096 00001
”””””””””” 16 098 00002
”””””””” 1608 (808 0ol
””””””””” 67.48:1156 o085
””””””””” 67.42:1403 o091

were found after the treatment between SOD activity and the
physical aspect of the HR QoL parameters: physical function
(r=0.330, p=0.053), physical role (r=0.365, p=0.031), bodily pain
(r=0.429, p=0.01), and total score (r=0.399, p=0.018). Also, SOD
and some parameters of mental aspects of the HR QoL corre-
lated after the treatment: vitality (r=0.370, p=0.029), mental
health (r=0.412, p=0.014), and total score (r=0.427, p=0.010).

Discussion

Chronic fatigue syndrome is a multisystem disease that re-
quires a multidisciplinary approach. This condition has a com-
plex pathogenesis that includes oxidative stress and oxidation
of macromolecules [11-16,20,21]. Thus far, treatment options
have included psychotherapy and physical conditioning, with
varying results. Multivitamin mineral supplementation could
be a safe additional therapeutic option that could diminish pa-
tient symptoms by improving antioxidant status.

Up until now, few studies have investigated supplementation
as a treatment option for patients with CFS. One of the ear-
liest studies was done by Kaslow et al. [22] using cow liver
extract containing folic acid and cyanocobalamin. The group
found an improvement in all patients’ overall condition, but it
lacked statistical significance. Ten years later, Heap, Peter, and
Wessley confirmed vitamin B deficiency in CFS patients [23].
Several studies experimented with adding vitamin B to improve
cognitive function in deficient patients, with promising results
[24-27], but thus far it has not been studied in CFS patients.

Until now, the only microelement well studied in CFS is mag-
nesium. The studies began after Cox found lower magne-
sium levels in erythrocytes of CFS patients [28]. As magne-
sium levels in erythrocytes correlate well with serum levels,
studies then followed on magnesium supplementation. In a
randomized, double-blind study, Cox found a significant im-
provement in patients receiving a magnesium supplement.
Patients reported higher energy levels, diminished pain, and
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better mental state. Two later, similar studies were not able
to replicate these results, but magnesium has remained as an
important mineral in our understanding of CFS pathogenesis.
There have been suggestions that lower magnesium levels can
been associated with diminished ATP, the consequent muscle
weakness, and fatigue, which are characteristic of CFS. Also,
lower magnesium levels have been implicated in lipid peroxi-
dation in conditions like diabetes and atherosclerosis [29-32].
Oxidative stress and magnesium have been studied in CFS as
well. In a study done by Keenoy et al., patients with CFS who
had low magnesium levels were supplemented with 10 mg/
kg/day of oral magnesium [33]. Before this treatment, lower
magnesium levels correlated with total antioxidant capacity.
At the end of the study, there was an increase in the levels
of vitamin E and transferrin and a decrease in lipid peroxida-
tion products (TBARS).

Besides magnesium, low vitamin E levels also correlate with
increased lipid peroxidation and this has been demonstrat-
ed in CFS patients by several authors [34-36]. Vecchiet et al.
showed a significant correlation of low vitamin E levels to fa-
tigue [34]. Similar results were achieved by a group of Japanese
authors in 2 studies [35,36]. They also claim that the indepen-
dent risk factors are low for coronary heart disease in CFS pa-
tients and a good indicator for the intensity of lipid peroxi-
dation in these patients. There have been several proposals
that CFS patients should be supplemented with vitamin E, but
the only literature available is on multivitamin supplementa-
tion that included this vitamin as well. CFS patients were also
shown to be deficient in zinc [37]. In the present study, zinc
correlated with a2 globulin level (inflammatory response indi-
cator) and with a subjective experience of infection.

Besides the scientific rationale behind supplementation, many
patients decide to take a multivitamin with or without a phy-
sician’s advice. In this study, we aimed to investigate the ef-
fects of a widely available multivitamin mineral supplement
on oxidative stress levels and subjective complaints in CFS. We
wanted to study a supplement that would be available for oth-
er patients later on if proven to be effective. Supradyn® con-
tains a safe, below therapeutic dose of vitamins and minerals.
Some of them have been used in previous studies in patients
with CFS, such as vitamin B, magnesium, zinc, and selenium
[23,28,29] and/or have been shown to be decreased in CFS
(vitamin E, magnesium, zinc) [28,34-37].

To get the most complete results, we decided to determine
both objective and subjective parameters in CFS. As the ob-
jective parameter of supplement efficiency, the activity of the
most important antioxidant enzyme — superoxide dismutase
(SOD) — was used. SOD has previously been used as a marker
of oxidative stress in numerous studies, including CFS animal
models [38-41]. Higher SOD activity is considered a measure
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of good antioxidant status and lower SOD activity is consid-
ered a sign of increased oxidative stress [42—44]. We are aware
of only 1 group of authors who have measured SOD activity
in CFS patients [38]. In that study, muscle biopsies were per-
formed to detect oxidative damage to DNA and lipids in mus-
cle specimens of CFS patients in comparison to age-matched
controls. No difference in SOD activity was found between the
2 groups. In our study, we found a significant decrease in SOD
activity after the treatment. We also found several significant
correlations between quality of life measures (physical func-
tion, physical role, bodily pain, vitality, and mental health) and
SOD activity, but only after treatment. This is one of the rea-
sons we believe a drop in SOD activity may be an indication
of normalized SOD activity.

In the literature on CFS, the only other objective marker of an-
tioxidant supplement activity was erythrocyte fragility [45].
In that study, Ockerman used a pollen extract with well-doc-
umented antioxidant activity and showed a significant im-
provement in erythrocyte fragility. He also noted decreased
symptoms like fatigue, sleep disturbances, and digestion in
most CFS patients.

Most of the previous studies on supplementation in CFS used
different questionnaires to evaluate treatment effect. In the
first study on multivitamin use in CFS, from 1994, Martin et
al. used a supplement on 42 patients [46]. Treatment effects
were evaluated every month for 6 months, with a general
health questionnaire sent by mail and used previously only
with patients with depression. The study had a high drop-out
rate (almost 50%) and although the initial results showed
improvement in most of the patients who finished the study,
the variance analysis failed to show change. In a much larger
study on 242 people taking Pharmaton® capsules containing
ginseng, investigators demonstrated diminished fatigue after
a 6-week course of treatment [47]. The only randomized clin-
ical study on supplementation in CFS was carried out in 2002
by a Dutch group on 16 men and 37 women. The treatment ef-
fect was determined using 2 questionnaires, a pedometer, and
a daily diary of fatigue. At the end of study, the group found
a complete lack of treatment effects. Although it was a ran-
domized, double-blind study, there were no biochemical mark-
ers of treatment success and the participants were asked to
focus on the symptoms during the whole course of the study.

In our study, we asked the participants to answer 2 question-
naires. One was the FFS, which is one of the tests used for as-
sessing symptom severity in CFS. Similarly to some of the stud-
ies previously mentioned [45-47], we also found a reduction
in some symptoms’ intensity after 2 months of supplementa-
tion. Patients were less fatigued, had fewer sleep disturbanc-
es, less pronounced vegetative disorders, headaches were less
frequent, and the subjective feeling of infection declined. There
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is now a considerable body of evidence on immune activation,
as suggested by an elevation of pro-inflammatory cytokines
increased expression of T lymphocyte activation markers such
as CD26 and CD38, and decreased function of natural killer
(NK) cells [48]. Because some of the improved symptoms like
fatigue, feeling of infection, headaches, and vegetative dis-
orders can be caused by low-level inflammation, we believe
that, in correlation with decreased SOD activity, this could be
an indicator for diminishing levels of inflammatory cytokines
and could be a basis for further investigation of this type of
supplementation.

Quality of life is a goal for all treatments and is usually de-
creased in chronic diseases [49-52]. Contrary to most other
studies, we did not find evidence of decreased quality of life in
our CFS population. This is an unusual finding because most of
the previous studies found a low quality of life in CFS patients
compared to general population [53-55]. This may be because
due of lack of SF36 standards in Serbia we used Croatian stan-
dards based on the geographic, cultural, and historical simi-
larities of the 2 countries. This could have been an incorrect
assessment because, of course, there are many differences
between the observed and the standard Croatian population.
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