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Introduction: 
accompany many medical conditions, communicable and non
increasingly presenting to general practice and specialist neurology and rheumatology clinics 
in most cases involves elements of CFS causing sudden increase in the patients seeking solutions for 
chronic fatigue. 
fatigue. Some are categorised as complementary or trad
controlled as medicinal products. Of those licensed as medicines, many are not licenced for the 
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INTRODUCTION  
 
Fatigue is a significant and frequently encountered health 
complaint that may accompany many medical conditions, 
communicable and non-communicable. The prevalence of 
fatigue in the general population is said to range between 0.2
0.4% worldwide depending on the target study group and t
different scoring systems used to assess fatigue
Decker, 2019). When fatigue cannot be explained by 
association with any other physical or mental health conditions 
it is usually referred to as Chronic Fatigue Syndrome (CFS), 
which is also known as Myalgic Encephalomyelitis.
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ABSTRACT 

Introduction: Fatigue is a significant and frequently encountered health complaint that may 
accompany many medical conditions, communicable and non
increasingly presenting to general practice and specialist neurology and rheumatology clinics 
in most cases involves elements of CFS causing sudden increase in the patients seeking solutions for 
chronic fatigue. Results: There are many supplements offered commercially for the treatment of 
fatigue. Some are categorised as complementary or traditional medicines and are not licensed or 
controlled as medicinal products. Of those licensed as medicines, many are not licenced for the 
treatment of fatigue, so are prescribed ‘off-label.’ Patients have reported variable experiences with the 
different supplements and medications discussed. This paper attempts to document the available 
evidence for their efficacy in the treatment of fatigue. Conclusion
patients derive any benefit and the benefits found are marginal culture R
standardised products from those listed in this review are required to be able to make a definitive 
conclusion. 
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provided the original work is properly cited. 

frequently encountered health 
complaint that may accompany many medical conditions, 

communicable. The prevalence of 
fatigue in the general population is said to range between 0.2-
0.4% worldwide depending on the target study group and the 
different scoring systems used to assess fatigue (Galland-

. When fatigue cannot be explained by 
association with any other physical or mental health conditions 
it is usually referred to as Chronic Fatigue Syndrome (CFS), 

Encephalomyelitis. 

 
 
 
 
 
CFS is defined as a condition with cellular energy dysfunction, 
dysregulation of the central nervous system (CNS) and the 
immune system, with negative impact on the cardiovascular 
system (Leonard, 2010). Leonard 
to 0.4% than 0.2% (Leonard, 2010
studied 143,000 people between 18 and 64 years of age across 
3 UK primary care service regions; London, East Anglia and 
East Yorkshire (Nacul, 2011). They concluded that appl
the Canadian definition of CFS
incidence was around 0.11%, but applying the CDC criteria
was closer to 0.19% (Nacul 
concluded that taking the two prevalence estimate average, the 
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yearly incidence of CFS in the UK can be estimated as an 
average of 0.15%, meaning that at any one time the UK has 
between 150,000 and 250,000 people affected3.  CFS may 
manifest an array of symptoms; fatigue and tiredness is often 
described as profound, with mental and physical exhaustion 
that increases with minimal effort, and does not improve with 
rest (NICE, 2007; NICE, 2021). Detailed guidelines for the 
Investigation and Diagnosis in the UK were recently updated 
and are available from the National Institute for Health and 
Care Excellence (NICE) (NICE, 2007; NICE, 2021). There are 
several scales used to assess fatigue in research and practice. 
The Functional Assessment of Chronic Illness Therapy 
(FACIT) Fatigue Scale (Webster, 2003) remains the most 
widely validated and adopted scoring scale. The optimised 
version of FACIT for fatigue is FACIT-F (FACIT, 2021) in 
which patients’ self-report fatigue level and its effect on their 
daily activities and function. It was originally designed in 
1990s as a subset of the Functional Assessment Cancer 
Therapy-General (FACT-G) scoring system for cancer therapy 
(Webster, 2003), and has now been extended to evaluate 
fatigue in a range of illness. The FACIT-F score, now in its 4th 
version and consists of 13 items. It uses a 5-point Likert type 
scale (0-4) and allows the patient to evaluate their fatigue 
symptoms over a recall period of 7 days. It can be performed 
either by self-report (e.g., paper or computer) or used in an 
interview (e.g., telephone or face to face). It has been 
translated into more than 45 languages. Over 150 published 
studies have proved its reliability and validity in clinical 
research settings (Webster, 2003; FACIT, 2021). Recently, 
with the emergence of Covid-19, there is an observed rise in 
this pattern of symptoms. The use of lockdown by 
governments may be a factor in this increase, but long-Covid is 
increasingly recognised in primary care and specialist 
neurology and rheumatology clinics which in most cases 
involve elements similar to CFS. Evidence-based treatment 
options are limited, and opinions conflicting (Venkatesan, 
2021).  This article reviews treatment approaches that have 
been explored, and the evidence for their effectiveness. Those 
affected by long-Covid and CFS in general are frequently 
dissatisfied with the current management and often desperate 
for alternatives. 
 
Available treatments: The National Institute for Health and 
Care Excellence (NICE) recommends personalised treatment 
to patients with different symptoms (NICE, 2007; NICE, 
2021). For patients with mild or moderate CFS, cognitive 
behavioural therapy (CBT) is usually offered, to help gain 
more control over their symptoms, and better understand how 
behaviours can affect their illness progression and challenge 
feelings that prevent symptom improvement. Alongside CBT, 
graded exercise therapy (GET) and structured exercise 
programmes, are also commonly offered. This exercise 
programme can be personalised to adapt to the patient’s 
current physical performance levels and to gradually increase 
the amount of physical activity the patient can carry out6 7. The 
long-term, debilitating nature of this condition coupled with 
the slow response to established treatments prompts many 
patients to seek alternative or adjunct treatments to accelerate 
recovery. 
 
The evidence for supplements: There are many supplements 
offered commercially for the treatment of fatigue. Most are 
categorised as complementary or traditional medicines and are 
not licensed or controlled as medicinal products. Those that are 
licensed as medicines, are not licenced for the treatment of 

fatigue indication and prescribed ‘off-label. ’Patients have 
reported variable experiences with the different supplements 
and medications discussed in this paper. Their results in the 
treatment of fatigue are reported below. 
 
Ginseng: As part of traditional medicine, ginseng has long 
been used in Asian countries such as China and South Korea to 
combat fatigue, stress, and minor aliment illnesses. The two 
major species of ginsengs available commercially are the 
Korean (panax ginseng) and American ginseng (panax 
quinquefolius). Approximately 40 different ginsenosides 
components of the ginseng extract have been identified. 
Animal studies have demonstrated effects on cognitive 
performance enhancement, glucose metabolism, and antitumor 
activities11.Although there is no clear biological mechanism 
known for fatigue reduction, theories including the stimulation 
of hypothalamic-pituitary-adrenal cortex axis and the 
enhancement of mitochondrial metabolism in the muscles have 
been proposed. One meta-analysis looking at 12 randomised 
controlled trials (RCTs) (n=630 participants) found that there 
was a statistically significant efficacy of ginseng supplements 
on fatigue reduction (SMD = 0.34; 95% CI = 0.16 to 0.52), 
however no positive effect was found on physical performance 
enhancement (SMD = −0.01; 95% CI = −0.29 to 0.27) (Bach, 
2016). Another systemic review of 10 studies to evaluate the 
effects of both American and Korean ginseng as treatments of 
fatigue. Four studies (2000 mg for a period between 8 weeks to 
6 months) found that American ginseng demonstrated self-
reported fatigue reduction in the intervention group compared 
to the control group however, doses lower than did not show 
statistically significant improvement (11). In the same review 5 
out of 6 studies reported on the use of Asian ginseng found 
significant differences in fatigue measures in the intervention 
group compared to control group (Arring, 2017). 
 
D-ribose: D-ribose, also known as ribose or beta-D-
ribofuranose, is a natural pentose carbohydrate. Previously, 
different theories were proposed on its effects on the synthesis 
of mitochondrial energy in heart and skeletal muscles. One 
pilot study (n=41, of participants diagnosed with fatigue), D-
ribose was administration at a dose of 5g, 3-times per day for a 
total of 280g, patients self-reported improvement in energy, 
sleep, mental clarity, wellbeing, and reduction of pain intensity 
(Teitelbaum, 2006). 
 
L-carnitine and Amantadine: L-carnitine is a naturally 
occurring amino acid found in nearly all cells of the body. It 
assists in the transport of long chain fatty acids into 
mitochondria to produce cellular energy. One unblinded cross-
over clinical trial (n=30) showed that after an 8-week treatment 
with L-carnitine supplementation and an antiviral drug, 
amantadine, with a 2-week washout period in between, patients 
reported statistically significant clinical improvement 14. 
However, there was no improvement of fatigue associated with 
the use of amantadine alone. Moreover, the poorly tolerated 
side effects of amantadine caused half of the participants to 
drop out during the period they were prescribed the 
medication. Another randomised controlled clinical trial 
(n=66) in aged patients (>85 years of age) diagnosed with 
fatigue after slight physical activity showed that after receiving 
2g levocarnitine once daily for 6 months, the levocarnitine 
treated group had a decrease of 4.10 points on the physical 
fatigue component of the Wessely and Powell scale, and a 
decrease of 2.70 on the mental fatigue. Their fatigue severity 
score decreased by 22.60.  
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This was a statistically significant difference from the placebo 
group (Malaguarnera, 2007). Similar positive treatment 
outcome was also demonstrated in another open label, 
randomised control study (n=90 CFS patients) using different 
forms of L-carnitidines16.Patients were divided into 3 groups 
and were given 2g/day acetylcarnitine, 2g/day 
propionlcarnitine or a combination of both compounds for 24 
weeks. Results showed that 59% patients in the acetylcarnitine 
group and 63% patients in the propionylcarnitine group had 
marked clinical improvement. Less clinical improvement was 
demonstrated in the combined treatment group. Patients in the 
acetylcarnitine group exhibited improvement in mental fatigue, 
whereas those in the propionylcarnitine group showed 
improvement in general fatigue. Interestingly, 2 weeks after 
treatment cessation, 52% patients in the acetylcarnitine group, 
50% patients in the propionylcarnitine group and 37% patients 
in the combined group had worsened fatigue.  
 
Vitamin B12 and folate: The majority of patients with CFS 
were found to have hypomethylation of their CD4 T cells17, as 
well as the DNA within genes linked to CD4 T cell regulation 
(de Vega, 2014). As vitamin B12 and folate play vital roles in 
methylation of various cell process, several studies have 
looked at the use of vitamin B12 for the treatment of CFS. In a 
study published in 2015, researchers investigated 38 patients 
with CFS who were on long term vitamin B12 injections 
ranging from 6 months up to 20 years. Patients were divided 
into “Good” and “Mild” responders based on their scores on 
the self-reported rating scale, the fibro fatigue scale (FFS) and 
the patients’ global impression of change (PGIC) 
questionnaire. A dose-response relationship with B12 and folic 
acid was found, where the “good” responders had significant 
improvement in their social life and the effect was shown to be 
long lasting (Regland et al., 2015). Another study published in 
2019, using10.000 mcg of hydroxocobalamin as nasal drops 
twice weekly in 51 patients over a period of 3 months showed 
that 34 patients had a positive response to the treatment. Their 
median vitamin B12 level improved from 328 (244–429) 
pmol/l before treatment to 973 (476–1,476) pmol/l after 
treatment. Most importantly, their evaluation of symptoms on 
the checklist individual strength fatigue (CISF) scale and the 
functioning score of the Rand validity index (RVI) both 
showed statistically significant improvements (van Campen, 
2019). 
 
Dextroamphetamine and Methylphenidate: 
Dextroamphetamine and methylphenidate are medications 
licenced for prescription to patients with attention deficit 
hyperactivity disorder (ADHD). However, some studies have 
found that these medications may also provide symptom relief 
in patients with CFS. A small placebo-controlled trial was 
conducted over a 6-week period where 10 patients with CFS 
were randomly allocated to the dexamphetamine treatment 
group and 10 to the placebo group (Olson, 2003). Patients’ 
symptoms were evaluated on the fatigue severity scale (FSS). 
The result showed that 9 out of 10 patients in the intervention 
group had statistically significant change in the mean fatigue 
score. However, no significant changes were reflected from the 
Short-Form Health Survey and physical functioning among the 
patients (Olson, 2003). Similarly, a 4-weekdouble-blinded 
randomised placebo-controlled crossover study on the use of 2 
x 10mg/day methylphenidate on CFS patients found that 
methylphenidate relieved fatigue significantly and improved 
concentration in CFS patients compared to placebo but the 

improvements in fatigue were deemed clinically significant in 
only 17% of patients (Blockmans, 2006). 
 
Co-enzyme Q10 (CoQ10) and nicotinamide adenine 
dinucleotide hydride (NADH): Biologically, CoQ10 is 
naturally produced in the human body and plays an important 
role in mitochondrial ATP production. Its antioxidant effect 
also protects mitochondria from oxidative stress. Emerging 
evidence has shown that the use of CoQ10 supplements can 
help restore mitochondrial function and reduce unexplained 
fatigue (Bentler, 2005). Fukuda et al. used the reduced form of 
CoQ10, in both an open-label study and a randomised 
controlled trial. Patients with CFS were asked to rate their 
clinical improvements on a subjective questionnaire. The open-
label study involving 20 patients showed improvement in 
patient’s depressive symptoms, improved performance on the 
arithmetic task and increased sleep hours. Unfortunately, no 
significant change was demonstrated on the Chalder fatigue 
Questionnaire (CFQ) scores before and after the 
CoQ10supplement (Fukuda, 2016). Interestingly, an 8-week 
randomised double-blind placebo-controlled trial conducted 
of73 patients with CFS demonstrated that patients treated with 
a combination of oralCoQ10 (200mg/day) and NADH 
(20mg/day) showed a significant improvement of fatigue as 
reflected by the reduction in their fatigue impact scale scores 
designed as a symptoms assessment questionnaire in the 
study25. The sole use of NADH (10mg/day) was also studied in 
a placebo-controlled cross over study in 26 CFS patients over a 
12-week period. The results showed 8 out of the 26 patients 
responded favourably to NADH as compared to 2 of 26 to 
placebo (Forsyth, 1999). When comparing the effect of NADH 
to other nutritional supplements and psychotherapy on 31 
patients for 24 months, the 12 patients who were assigned to 
the NADH treatment showed statistically significant reduction 
of the mean symptoms score compared to patient treated with 
nutritional or psychotherapy groups (Santaella, 2004). The 
overall conclusion appears to be that use of CoQ10 and NADH 
in combination should be further explored in larger studies 
(Castro-Marrero, 2005). 
 
Citalopram: Citalopram, a commonly used selective serotonin 
reuptake inhibitor antidepressant has also been trailed for 
treatment of CFS. In a 2003 trial, conducted on 31 patients 
with idiopathic chronic fatigue, they received placebo for 1 
week then citalopram 20-40mg/day for 2 months. Based on the 
RVI, fatigue for patients was significantly reduced when 
switched from placebo to citalopram. The result was 
particularly beneficial in patients who had suffered from 
fatigue for less than 5 years and had taken citalopram for 2 
months (Hartz, 2006). Another open-label study also looking at 
16 patients who suffered from both CFS and major depressive 
disorder found that, after treating the patients with s-citalopram 
10mg to 20mg daily for 12 weeks, patients demonstrated a 
significant reduction in the mean total CFQ scores, as well as a 
significant reduction in the total Fatigue Impact Scores 
(Amsterdam, 2008). In contrast to the effect of citalopram, a 
meta-analysis reviewing 18 RCTs on the effects of 
antidepressants to fatigue in fibromyalgia syndrome showed 
that other agents such as fluoxetine, paroxetine and duloxetine 
showed no clinical efficacy on fatigue. Moclobemide, a 
monoamine oxidase inhibitor also failed to improve fatigue 
symptoms (Häuser, 2009). 
 
Magnesium: A previous study in 1991 found that 20 CFS 
patients all had reduced red cell magnesium concentrations 
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(Cox, 1991). It has been hypothesised that magnesium 
deficiency could be linked to cellular oxidative stress and 
result in multi-system illnesses such as CFS. A randomised 
controlled trial allocated 15 CFS patients to the intramuscular 
magnesium injection group and 17 CFS patients to placebo 
group31. Twelve of the 15 patients self-reported improved 
energy levels, better emotional state, and less pain after 
receiving an intramuscular injection of magnesium sulphate 
every week for 6 weeks. The results were statistically 
significant for energy, pain and emotional reactions 
components of the Nottingham Health Profile score, but not for 
the sleep, social isolation or physical mobility components. 
The use of intramuscular administration seems to have been 
surprisingly well tolerated by patients, although the authors did 
speculate whether oral administration should be investigated. 
 
Cannabinoids: No studies of cannabinoids as an intervention 
in ME/CFS were identified, but improvement in sleep pattern 
is essential in patients who have CFS associated with sleep 
dysregulation. Two studies of cannabis use in fibromyalgia 
reported some improvement in fatigue as a symptom (Mitchell, 
2016) 
 
Rintatolimod: Rintatolimod is a high molecular weight 
biologic agent in the form of a mis-matched RNA double 
stranded polymer. It acts through stimulation of the Toll-Like 
receptor 3 (TLR3). The Toll Like Receptors are activated by 
surface components on invading microbes and stimulate a 
pathway leading to the release of inflammatory cytokines and 
uprated expression of immune cells. TLR3 activation 
specifically stimulates the TIR-domain containing adapter-
inducing interferon β (TRIF) pathway. In patients with CFS, in 
Phase 2 and 3 placebo controlled, randomised, double blind, 
multi-centre trials, IV administration twice weekly for up to 40 
weeks, around 30-40% of patients showed improvement32. It is 
not yet licensed for use in the UK, but clinical trials are in 
progress.  
 

CONCLUSION 
 
CFS/ME is a challenging condition. As outlined in the NICE 
guidelines CBT and graded physical therapy remain the gold 
standard, but availability of specialist services across the UK is 
patchy. Faced with a debilitating condition with only gradual 
improvement, it is unsurprising that patients remain keen to try 
experimental therapies. Of these, the rintatolimod has some of 
the strongest evidence to date, but still only 30-40% of patients 
demonstrated improvement. None of the therapies evaluated to 
date has sufficient supporting evidence to become part of a 
guideline, as most products are not standardised between 
studies to be able to compare or collate their findings. If these 
therapies are used, it should be on a case by case basis, under 
specialist supervision where possible and the outcome should 
be closely monitored and reported. Clearly a great deal more 
research is required Using larger patient cohorts, longer follow 
up and perhaps combinations of the agents that have 
demonstrated some benefit. 
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