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Abstract. Introduction and Objectives: Management of fibromyalgia syndrome (FMS) is challenging and re-
quires a multidisciplinary strategy. This pilot study aimed to investigate the effects of a dietary supplementa-
tion (NSC) containing coenzyme Q10, magnesium and tryptophan on reducing fibromyalgia symptoms, and
to assess its tolerability. Materials and methods: Patients underwent a 3 month-treatment with NSC followed
by 1-month washout and 3 month-treatment with placebo. The Combined Index of Severity of Fibromyal-
gia (ICAF) was used to evaluate FMS main symptoms. Results: Twenty women completed the study, with
a mean age of 51.9 (+7.2) years. Mean time since experiencing fibromyalgia symptoms was 7.7 (+6.3) years.
Depression and anxiety were reported in 65.0% (13/20) and 30.0% (6/20) of cases, respectively. Fatigue and
functional capacity improved after both treatment periods, whereas pain, sleep quality and impact enhanced
only after NSC intake. Depression, anxiety symptoms and patients’ general health did not improve after
treatment. Active coping strategies enhanced after study treatment (not after placebo treatment), while pas-
sive coping strategies worsened (even more after placebo treatment). The global ICAF improved after NSC
treatment and declined after placebo treatment. No significant differences were found in any of the efficacy
outcomes. NSC treatment was well tolerated, with a low incidence of adverse events (5.0%, 1/20). Discus-
sion and Conclusions: Supplementation with NSC was effective in improving physical aspects of FMS such as
fatigue, pain, sleep quality and functional capacity, as well as global well-being of patients. However, larger
studies are needed to confirm the results of this pilot study and whether improvements observed could be
statistically significant.
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Introduction

Fibromyalgia syndrome (FMS) is a multidimen-
sional chronic disorder characterized by widespread
musculoskeletal pain, fatigue, sleep disturbances,
cognitive dysfunction, depressive episodes, and anxi-
ety (1, 2). Generally, these symptoms may persist over
time but fluctuate in intensity from mild to severe

(3). Fibromyalgia affects nearly 2%-4% of the global

population with a greater prevalence among wom-
en, having a negative impact on physical, social, and
psychological functioning (4, 5).

Although the etiology and pathogenesis of fi-
bromyalgia are still not fully understood, recognition
and diagnosis of FMS has significantly improved over
the last years. Furthermore, research examining ge-
netic, neurobiological and psychological mechanisms
underlying fibromyalgia symptoms has contributed
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to a better understanding of this debilitating disorder
(6-8). Nonetheless, due to its sheer complexity, design-
ing interventions to treat FMS continues to be a chal-
lenge, and its management requires a multidisciplinary
strategy aimed to improve symptoms, function and
quality of life.

Despite there is no definitive therapy for FMS, op-
timal interventions suggested by the recent guidelines
include both pharmacological and non-pharmacolog-
ical approaches (9, 10). Among non-pharmacological
treatments, nutrition is a promising tool for FMS pa-
tients, given that oxidative stress and/or an imbalance
of nutritional components have been demonstrated to
play a critical role in the pathophysiology of FMS (11-
13). In addition, muscle pain experienced by FMS pa-
tients has been associated with deficiencies in essential
metal ions, certain vitamins, minerals, and aminoac-
ids (11, 14). Dietary supplements therefore might be
critical to improve the overall health status of these
patients.

The therapeutic potential of coenzyme Q10
(CoQ10), magnesium, and tryptophan for fibromyal-
gia can be inferred from some published clinical trials.
Oral supplementation with the antioxidant CoQ10
has been shown to decrease fatigue and muscle pain
levels in FMS patients (15), and to control depres-
sive symptoms with the regulation of the serotonin-
ergic system (16, 17). Magnesium, which is a trace
element commonly deficient in these individuals,
has been suggested to improve and prevent not only
chronic pain, but also commonly comorbid psychiatric
disorders (18). Serotonin substrate supplementation,
via L-tryptophan or 5-hydroxytryptophan, has been
found to improve symptoms of depression, anxiety, in-
somnia, pain and eating disorders (19, 20). A dietary
and metabolic approach that supports the absorption
of tryptophan, has also been shown to be effective in
improving FMS symptoms (21). However, the effects
of the ingestion of the three above-mentioned compo-
nents combined have not yet been examined in FMS
patients. Hence, the purpose of this pilot study was
to investigate the effects of a dietary supplementation
with CoQ10, magnesium and tryptophan on reducing
fatigue, pain intensity, functional and emotional sta-
tus, as well as to assess its tolerability in patients with

fibromyalgia.

Material and Methods
Study Design and Participants

This was a prospective, double-blind, placebo-
controlled, two-period pilot study (FATMIA Study)
to evaluate the efficacy and tolerability of a nutri-
tional supplement (NSC) containing a combination
of CoQ10 (50.0 mg/capsule), tryptophan (150.0 mg/
capsule) and magnesium (296.0 mg/capsule), in FMS
patients under a number of ongoing pharmacological
treatments for FMS. Patients were recruited from the
Department of Rheumatology of the Hospital Uni-
versitari Quirén-Dexeus (Barcelona, Spain) and the
Hospital Universitari Parc Tauli (Barcelona, Spain),
between March and October 2017.

All patients underwent two study periods of 3
months (active treatment with NSC and treatment
with placebo), with a 1-month washout period in be-
tween. The placebo formulation contained the same
excipients as the NSC, without the active compo-
nents. Both the investigational product and placebo
were administered at a dose of two capsules per day,
orally, preferably in the morning upon waking. Al-
though the order of administration of the active ther-
apy and the placebo was the same for all patients, both
patients and researchers were blind to the treatment
allocation.

A sample of 23 patients aged from 18 to 80 years,
with a formal diagnosis of fibromyalgia of at least two
years, were included in the study. Fibromyalgia was di-
agnosed according to the revised American College of
Rheumatology FMS-2016 criteria (22). Patients were
excluded if they had other diseases associated with
chronic pain; a score 230 on the 21-item version of the
Beck Depression Inventory (BDI) (23, 24) and/or a
score 21 on item 9 (suicide risk assessment); pregnant
or breastfeeding women; patients under treatment
with other complementary or alternative therapies;
subjects receiving more than two serotonin inhibitors;
and changes in antidepressant medication and/or other
concomitant treatments within 3 months before inclu-
sion. All participants were fully informed and provided
signed written informed consent. The study was ap-
proved by the local ethics committee and conducted in
accordance with the Declaration of Helsinki.
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Study Procedures and Assessment Tools

During the first visit (baseline), patient demo-
graphics and clinical characteristics including age,
gender, height, weight, years since the diagnosis
of FMS, alcohol intake, smoking status, physical
activity, and psychiatric/psychological symptoms
were recorded. The presence and severity of depres-
sive symptoms were evaluated with the 21-item
self-administered questionnaire BDI, in which each
question is graded subjectively from 0 to 3, with
higher scores indicating greater severity. Patients
also completed the Combined Index of Severity of
Fibromyalgia or ICAF (an acronym in Spanish for
Indice Combinado de Afectacién de la Fibromial-
gia) (25), a self-administered questionnaire com-
posed of 59 items about the most prevalent clinical
manifestations of FMS. ICAF provides informa-
tion on emotional, physical, and of coping aspects
(active and passive) of the patient, and calculates a
total score or global score that integrates the four
previous factors. The Emotional factor emphasizes
the role of emotional aspects such as anxiety and
depression. The Physical factor evaluates pain, fa-
tigue, sleep quality and functional capacity. The third
factor is referred to as Active Coping, which covers
positive strategies for coping with the syndrome, and
includes positive expectations of self-efficacy related
with the disease. Finally, the fourth factor is referred
to as Passive Coping, which addresses ways of cop-
ing with the disease centered on inactivity and on
the asking for external support (25).

Participants began treatment with NSC after the
baseline visit. Telephone monitoring of any adverse
event was conducted at 2 months post-treatment. At
3 months, patient demographics and adverse events
were recorded, and ICAF was applied. Following a
1-month washout period, patients were prescribed
placebo for three additional months. Again, tel-
ephone monitoring of any adverse event was con-
ducted at 2 months post-treatment. The last visit was
performed three months after having started placebo
treatment, and at this point, ICAF was completed
and patient demographics and adverse events were
recorded.

Statistical analysis

The main variable used to measure the treatment
effectiveness was item “fatigue” in the ICAF question-
naire. The other items, as well as the global score of
the questionnaire were used as secondary variables.
Descriptive statistics were generated for all variables.
Continuous variables were described using the mean,
standard deviation (SD), median, 25 and 75 percen-
tiles (P25-P75), maximum and minimum. Categori-
cal variables were described as absolute (n) and relative
(%) frequencies. Statistical comparisons between visits
were performed with the Student’s t-test for paired
data (p-values lower than 0.05 were considered statis-
tically significant): i) comparison of the main and sec-
ondary variables between the end and the beginning of
the two 3-month study periods; and ii) comparison of
the differences in the evolution of the symptoms dur-
ing the two treatment periods. All statistical analyses
were performed using SAS statistical software version

9.3 (SAS Institute Inc., Cary, NC, US).

Results

This pilot study included 23 patients. Twenty
of them completed the study while three (13.0%)
dropped out because they failed to attend all clini-
cal visits (n=2) or presented an adverse event (n=1).
Baseline characteristics of participants are presented
in Table 1. All participants were female, with a mean
(SD) age of 51.9 (7.2) years (range, 41.0-63.0). The
mean BMI was within the overweight range (26.9
[4.5] kg/m? range, 19.8-36.8). The mean time since
experiencing fibromyalgia symptoms was 7.7 (6.3)
years. Fifty percent of the group (10/20) had a paid
employment. None of the patients reported an alcohol
intake habit; 40.0% of them (8/20) were smokers (=1
cigarette per day); and 85.0% (17/20) were not per-
forming any kind of physical activity. Depression and
anxiety were reported in 65.0% (13/20) and 30.0%
(6/20) of cases, respectively. All patients were under
pharmacological treatment for FMS symptoms. The
most commonly reported medication was paraceta-

mol in 60.0% (12/20) of patients, followed by selective
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Table 1. Demographic and clinical characteristics of patients with fibromyalgia syndrome (FMS) at baseline

Parameter Value (n=20)
Age, years [mean (SD)] 51.9(7.2)
Sex (F/M) 20/0
BM]I, kg/m? [mean (SD)] 26.9 (4.5)
Years since first FMS diagnosis [mean (SD)] 7.7 (6.3)
Occupational status, n (%)

Working full-time or part-time 10 (50.0)
At home 3 (15.0)
Not working due to FMS or receiving disability pension 5 (25.0)
Retired 1(5.0)
Unemployed 1(5.0)

Smoking, n (%)

Yes 8 (40.0)
No 12 (60.0)

Alcohol consumption, n (%)

Yes 0(0.0)
No 20 (100.0)

Physical activity, n (%)

Yes 2 (10.0)
No 17 (85.0)

F/M: female/male; BMI: Body Mass Index.

serotonin reuptake inhibitors (SSRIs) in 45.0% (9/20),
and tramadol in 40.0% (8/20) of patients. In addition,
tryciclic antidepressants and dual-action antidepres-
sants were taken by 10.0% (2/20) and 35.0% (7/20)
of individuals, respectively; anxiolytic medication by
35.0% (7/20); antiepileptic drugs by 15.0% (3/20); and
nonsteroidal anti-inflammatory drugs (NSAIDs) by
30.0% (6/20) of patients.

Table 2 shows the mean ICAF score of the differ-
ent emotional, physical, and coping factors reported by
patients, as well as the global ICAF score across visits.
For all studied variables, there were no statistically sig-
nificant differences between the start and the end of
treatments, nor between the two treatments. Mean val-
ues of the main variable fatigue were lower at the end

of the NSC and the placebo treatment periods (from
14.0 to 13.0, and from 14.5 to 13.2, respectively). Pain
intensity scores subtly diminished at the end of the
treatment with NSC (difference: 0.3 points), whereas
they increased after treatment with placebo (difference:
0.2 points). Similar results were obtained when assess-
ing the rest of the physical factors sleep quality, impact
and functional capacity of patients. These variables
seemed to improve at the end of the study treatment
(i.e., score values decreased), whereas they mainly de-
clined at the end of the placebo treatment. Emotional
factors (including depression and anxiety symptoms)
did not improve after NSC treatment (p>0.05). Ac-
tive coping strategies enhanced after study treatment
(score values increased from 43.8 to 45.0) and mini-
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mally lessen after placebo treatment (from 45.5 to
45.0); while self-eflicacy aspects decreased after NSC
therapy (from 18.9 to 17.8) and increased after placebo
treatment (from 15.1 to 16.4). Score values regarding
passive coping strategies increased after NSC therapy
(from 38.8 to 40.3; difference: -1.5), although these
strategies worsened even more after placebo treatment
(from 37.5 to 41.8; difference: -4.3) (p>0.05). The
global ICAF score was 185.2 at the beginning of the
study and decreased 1.1 points at the end of the NSC
treatment (p>0.05). After the second treatment period,
the global ICAF score increased 4.1 points, indicating
a worsening of the FMS symptoms after placebo treat-
ment (p>0.05).

None of the twenty patients that completed the
study reported any adverse event across all clinical
visits and telephone follow-up, except for one patient
(5.0%) that described one mild adverse event (gastro-
intestinal discomfort) at the last visit, after placebo
treatment.

Discussion

This pilot study was aimed to investigate the ef-
fects of a dietary supplementation containing CoQ10,
magnesium and tryptophan on FMS symptoms. We
used the ICAF questionnaire to evaluate emotional
and physical symptoms, and the way in which patients
coped with the disease. The NSC intake for three
months resulted in a perceptible reduction of the se-
verity of all physical symptoms, although no statisti-
cally significant differences were found among the
studied variables (fatigue, pain intensity, sleep quality,
impact and functional capacity of patients). After the
3-month placebo treatment, physical symptoms except
for the variable fatigue did not show the same trend.
Such tendency was expected after NSC treatment,
since oral supplementation with CoQ10 has been
shown to significantly reduce pain, fatigue and morn-
ing tiredness in patients with fibromyalgia (16, 17).
Furthermore, based on the review of different stud-
ies, supplementation with magnesium, which plays
an important function in ATP synthesis and muscle
metabolism (26), has been considered to be a viable
treatment choice for chronic pain (18).

On the other side, the effect of the supplement
intake did not significantly alter the levels of the main
relevant emotional factors. Depression and anxiety and
the patient’s global health seemed to slightly worsen at
the end of the NSC treatment as compared to the pla-
cebo treatment. Interestingly, although all three com-
ponents of the NSC individually (CoQ10, tryptophan,
and magnesium) have been shown to control and/or
prevent the depressive symptoms associated with FMS
(16-19, 21, 27), we did not observe the same tendency
in their combined ingestion.

Assessment of the active coping factor yielded
conflicting results. Despite the fact that differences
were not statistically significant, the use of active cop-
ing strategies enhanced after study treatment and were
not maintained —even lessened— after placebo treat-
ment, while self-efficacy aspects decreased after NSC
therapy and increased after placebo treatment. Passive
coping strategies for dealing with FMS symptoms did
not improve after NSC intake, although these strat-
egies worsened even more after placebo treatment
(p>0.05).

Nevertheless, the overall evaluation of the mul-
tidimensional aspects of FMS patients after NSC
consumption showed a positive trend on the physical
factor of the disease. Furthermore, when analyzing the
global punctuation of the ICAF questionnaire, the
global score decreased at the end of the first treatment
period, indicating that patients might have a tendency
to experience positive changes in FMS symptoms after
NSC treatment. On the contrary, after treatment with
placebo, the ICAF global scores increased, revealing
an appreciable decline in the overall health status of
patients.

NSC treatment was well tolerated, with a low in-
cidence of adverse events (5.0%, 1/20 patients). In fact,
the only adverse event that occurred was reported at
the end of the placebo treatment period.

Although the results of this study suggest that
supplementation with CoQ10, tryptophan, and mag-
nesium might improve fatigue, pain, functional ca-
pacity and other physical aspects of FMS, as well as
the global well-being of patients, the sample size was
small. Further studies are needed to test the reliability
of the results and whether improvements could be sta-
tistically significant. Another limitation of the current
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study is that dietary habits of patients have not been
considered, and they might have negatively influenced
the effectiveness of the NSC treatment. It has been
described that some molecules, such as fructose, can
reduce tryptophan absorption and, as a consequence,
its availability as substrate for serotonin synthesis (28).
CoQ10 optimal absorption is also related to diet, im-
proving when it is taken with dietary fat (29, 30). Re-
duction of magnesium absorption can also be caused
by a dietary aluminum intake, contributing to magne-
sium deficiency (31). Thus, dietary habits might have
influenced the observed results and should be taken
into account in future studies. An additional aspect
that should be also considered in forthcoming investi-
gations is the pharmacologic basal treatment for FMS.
Anmitriptyline, for example, a commonly prescribed
antidepressant, is known to induce CoQ10 deficiency
in patients with depressive episodes (32). However,
when combined with magnesium citrate treatment,
amitriptyline has been shown to improve depressive
symptoms [33]. Tryptophan supplementation taken
in conjunction with medications such as monoam-
ine oxidase inhibitors, or in combination with selec-
tive serotonin reuptake inhibitor medications should
also be used with caution, since it could increase the
risk of serotonin syndrome. However, more research
is needed to understand the dose-dependent side ef-
fects of tryptophan supplementation both alone and
in combination with other drugs [34]. Preliminary
data have shown an early antidepressant effect and a
slow-wave sleep protective effect when tryptophan
(2 g/daily) is added to fluoxetine (20 mg/daily) in the
treatment of major depressive disorder, with very low
side effects [35]. These results would suggest that low
tryptophan levels may have synergistic effects when
used with other serotonergic drugs. According to this,
the use of NSC in conjunction with other serotonergic
compounds in some patients might have been favora-
ble, since the daily dose of tryptophan was lower (0.3
g) than the levels reported in the aforementioned trial.
Overall, effectiveness of oral supplementation with
NSC could vary depending upon the basal FMS medi-
cation, and this consideration should be examined in
future research.

It is important to highlight the exploratory nature
of the study, since it was designed as a pilot study to

explore the potential extent in terms of effectiveness
and tolerability of the NSC treatment in patients with
fibromyalgia, prior to undertaking a larger study. The
results herein presented serve as a basis for broader
exploration of the possible benefits of NSC intake in
reducing fibromyalgia symptoms.

Conclusions

The results of this study constitute the first in-
vestigation of the effect of a nutritional supplement
containing CoQ10, magnesium and tryptophan on
FMS. Although the results should be confirmed in
larger studies, they suggest that NSC treatment for
3 months, in addition to pharmacological therapy,
could be of interest for improving FMS symptoms
and well-being of patients. This treatment appeared to
primarily improve physical symptoms such as fatigue,
with a low occurrence of adverse events.

Acknowledgements

The authors thank Blanca Martinez-Garriga who
provided medical writing assistance on behalf of Tri-
alance (www.trialance.com).

Funding

This work was supported by Advanced Sport &
Nutritions Lab (AS&NL).
Conflict of Interest Disclosure

No potential conflict of interest relevant to this

article was reported by the authors.

References

1. Macfarlane GJ, Kronisch C, Dean L, Atzeni F, Hiuser W,
Fluss E. EULAR revised recommendations for the manage-
ment of fibromyalgia. Ann Rheum Dis 2016; 76:1-11.doi:
10.1136/annrheumdis-2016-209724.



A. Gémez-Centeno, M. Ramentol et al.

2. Goldenberg DL. Diagnosis and differential diagnosis of
fibromyalgia. Am ] Med 2009;122(12 Suppl):S14-21. doi:
10.1016/j.amjmed.2009.09.007.

3. Moyano S, Kilstein JG, Alegre de Miguel C. New diagnostic
criteria for fibromyalgia: Here to stay? [Article in English,
Spanish]. Reumatol Clin 2015;11(4):210-4. doi: 10.1016/j.
reuma.2014.07.008.

4. Juuso P, Skir L, Olsson M, Séderberg S. Living with a dou-
ble burden: Meanings of pain for women with fibromyalgia.
Int ] Qual Stud Health Well-being 2011;6(3). doi: 10.3402/
ghw.v6i3.7184.

5. Wolfe F, Ross K, Anderson J, Russell IJ, Hebert L. The
prevalence and characteristics of fibromyalgia in the general
population. Arthritis Rheum 1995;38(1):19-28.

6. Schmidt-Wilcke T, Diers M. New Insights into the Patho-
physiology and Treatment of Fibromyalgia. Biomedicines.
Biomedicines 2017;5(2). pii: E22. doi: 10.3390/biomedi-
cines5020022.

7. Sluka KA, Clauw DJ. Neurobiology of fibromyalgia and
chronic widespread pain. Neuroscience 2016;338:114-129.
doi: 10.1016/j.neuroscience.2016.06.006.

8. Gran JT. The epidemiology of chronic generalized
musculoskeletal pain. Best Pract Res Clin Rheumatol
2003;17(4):547-61.

9. Macfarlane GJ, Kronisch C, Dean LE, Atzeni F, Hiuser
W, Flufl E, et al. EULAR revised recommendations for the
management of fibromyalgia. Ann Rheum Dis 2017;76(2):
318-328. doi: 10.1136/annrheumdis-2016-209724.

10. Angel Garcia D, Martinez Nicolds I, Saturno Hernindez
PJ. Clinical approach to fibromyalgia: Synthesis of Evi-
dence-based recommendations, a systematic review. [Article
in English, Spanish]. Reumatol Clin 2016;12(2):65-71. doi:
10.1016/j.reuma.2015.06.001.

11. Bjerklund G, Dadar M, Chirumbolo S, Aaseth J. Fibro-
myalgia and nutrition: Therapeutic possibilities? Biomed
Pharmacother 2018;103:531-538.doi:  10.1016/j.biopha
.2018.04.056.

12. Fatima G, Das SK, Mahdi AA. Oxidative stress and an-
tioxidative parameters and metal ion content in patients
with fibromyalgia syndrome: implications in the pathogen-
esis of the disease. Clin Exp Rheumatol 2013;31(6 Suppl
79):5128-33.

13. Cordero MD. Estrés oxidativo en la fibromialgia:
fisiopatologfa e implicaciones clinicas. Reumatol Clin
2011;7:281-3.doi: 10.1016/j.reuma.2010.12.007.

14. Richard DM, Dawes MA, Mathias CW, Acheson A,
Hill-Kapturczak N, Dougherty DM. L-Tryptophan: Ba-
sic Metabolic Functions, Behavioral Research and Thera-
peutic Indications. Int J Tryptophan Res. 2009;2:45-60.
doi:10.4137/ijtr.s2129

15. Sawaddiruk P, Apaijai N, Paiboonworachat S, Kaewchur T,
Kasitanon N, Jaiwongkam T, et al. Coenzyme Q10 supple-
mentation alleviates pain in pregabalin-treated fibromyal-
gia patients via reducing brain activity and mitochondrial
dysfunction. Free Radic Res 2019; 53(8): 901-909. doi:
10.1080/10715762.2019.1645955.

16. Cordero MD, Alcocer-Gémez E, de Miguel M, Culic O,
Carrién AM, Alvarez-Suarez JM, et al. Can coenzyme q10
improve clinical and molecular parameters in fibromyalgia?
Antioxid Redox Signal 2013;19(12):1356-61. doi: 10.1089/
ars.2013.5260.

17. Alcocer-Gémez E, Sanchez-Alcizar JA, Cordero MD. Co-
enzyme q10 regulates serotonin levels and depressive symp-
toms in fibromyalgia patients: results of a small clinical trial.
J Clin Psychopharmacol 2014;34(2):277-8. doi: 10.1097/
JCP.0000000000000097.

18. Kirkland AE, Sarlo GL, Holton KF. The Role of Magne-
sium in Neurological Disorders. Nutrients 2018;10(6). pii:
E730. doi: 10.3390/nu10060730.

19. SarziPuttini P, Caruso I. Primary fibromyalgia syndrome
and 5-hydroxy-L-tryptophan: a 90-day open study. ] Int
Med Res 1992;20(2):182-9.

20. Juhl JH. Fibromyalgia and the serotonin pathway. Altern
Med Rev. 1998 Oct;3(5):367-75.

21. Lattanzio SM. Fibromyalgia Syndrome: A Metabolic
Approach Grounded in Biochemistry for the Remission
of Symptoms. Front Med (Lausanne) 2017;4:198. doi:
10.3389/fmed.2017.00198.

22. Wolfe F, Clauw DJ, Fitzcharles MA, Goldenberg DL,
Hiuser W, Katz RL, et al. 2016 Revisions to the 2010/2011
fibromyalgia diagnostic criteria. Semin Arthritis Rheum.
2016 Dec; 46(3):319-329.

23. Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J. An
inventory for measuring depression. Arch Gen Psychiatry
1961;4:561-71.

24. Comeche MI, Ortega ], Rodriguez-Mufioz MF, Diaz MI,
Vallejo MA. Estructura y adecuacién del inventario de
depresién de Beck en pacientes con fibromialgia. Psicothe-
ma2012;24(4):668-73.

25. Vallejo MA, Rivera J, Esteve-Vives J. ICAF Group. Devel-
opment of a self-reporting tool to obtain a Combined Index
of Severity of Fibromyalgia (ICAF). Health Qual Life Out-
comes 2010;8:2. doi: 10.1186/1477-7525-8-2.

26. Romano T7J, Stiller JW. Magnesium deficiency in fibromy-
algia syndrome. ] Nutr Med 1994;4(2):165-167. https://
doi.org/10.3109/13590849409034552.

27. Maes M, Mihaylova I, Kubera M, Uytterhoeven M, Vrydags
N, Bosmans E. Lower plasma Coenzyme Q10 in depres-
sion: a marker for treatment resistance and chronic fatigue
in depression and a risk factor to cardiovascular disorder in
that illness. Neuro Endocrinol Lett 2009;30(4):462-9.

28. Lattanzio SM, Imbesi F. Fibromyalgia Syndrome: A Case
Report on Controlled Remission of Symptoms by a Dietary
Strategy. Front Med (Lausanne) 2018;5:94. doi: 10.3389/
fmed.2018.00094.

29. Bhagavan HN, Chopra RK. Coenzyme Q10: Absorption,
tissue uptake, metabolism and pharmacokinetics. Free Radic
Res 2006;40:445-53.

30. Ochiai A, Itagaki S, Kurokawa T, Kobayashi M, Hirano T,
Iseki K. Improvement in intestinal coenzyme q10 absorp-

tion by food intake. YakugakuZasshi 2007;127(8):1251-4.



Nutritional supplement in fibromyalgia management

31. Neathery MW, Crowe NA, Miller W], Crowe CT, Varna-
doe JL, Blackmon DM. Effects of dietary aluminum and
phosphorus on magnesium metabolism in dairy calves. J
Anim Sci 1990;68(4):1133-8.

32. Moreno-Fernindez AM, Cordero MD, Garrido-Maraver
J, Alcocer-Gémez E, Casas-Barquero N, Carmona-Lépez
MI, et al. Oral treatment with amitriptyline induces coen-
zyme Q deficiency and oxidative stress in psychiatric pa-
tients. ] Psychiatr Res 2012;46(3):341-5. doi: 10.1016/j.
jpsychires.2011.11.002.

33. Bagis S, Karabiber M, As I, Tamer L, Erdogan C, Atalay
A. Is magnesium citrate treatment effective on pain, clinical
parameters and functional status in patients with fibromy-
algia?. Rheumatol Int. 2013;33(1):167-172. doi:10.1007/
s00296-011-2334-8.

34. Fernstrom JD. Effects and side effects associated with
the non-nutritional use of tryptophan by humans. ] Nutr.
2012;142(12):22365-2244S. doi:10.3945/jn.111.157065.

35. Levitan RD, Shen JH, Jindal R, Driver HS, Kennedy SH,
Shapiro CM. Preliminary randomized double-blind place-
bo-controlled trial of tryptophan combined with fluoxetine
to treat major depressive disorder: antidepressant and hyp-
notic effects [published correction appears in J Psychiatry
Neurosci. 2000 Nov;25(5):439]. J Psychiatry Neurosci.
2000;25(4):337-346.

Corresponding Author

Antonio Gémez-Centeno, Department of Rheumatol-
ogy, Hospital Universitari Parc Tauli, Parc Tauli 1, 08208,
Sabadell, Barcelona, Spain. [toni.gomez.centeno@gmail.com],
+34656323914



