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Introduction
The myalgic encephalomyelitis and the chronic fatigue syndrome 

(ME/CFS), are described as a multifaceted physical complaint. ME/
CFS patients often suffer for incapacitating fatigue, massive energy 
crashes after minor exertion (post-exertional malaise – PEM), 
tenderness, cognitive problems, sleeping disorders and many other 
neurological, immunological and autonomic symptoms. PEM is the 
main symptom of CFS, it causes the aggravation of its symptoms 
after minimal physical or even mental activity. Exhaustion may 
last for long, sometimes days or even weeks. Rest and sleep have 
only little relief of fatigue and the other symptoms. Another 
characteristic of CFS is the considerably reduced physical and/
or cognitive functioning [1]. Even if ME/CFS is a physical illness, 
many patients also suffer from secondary psychological symptoms. 
This is however common in many chronic conditions [2-5]. The 
term myalgic encephalomyelitis (ME) was first used in 1956 in  

 
London, England describing a well-documented cluster outbreak of 
a fatiguing illness. 

The name Chronic Fatigue Syndrome (CFS) replaced the previous 
name, Chronic Epstein-Barr virus syndrome, in 1984 in Nevada 
(USA), following the study of a cluster outbreak of a alike fatiguing 
illness, because clinical studies did not confirm Epstein-Barr virus 
as the presumed cause. The name chronic fatigue syndrome – 
CFS - was criticized because considered vague and trivializing of 
the illness; it can also be confused with the common non-specific 
complaint of chronic fatigue. The disease is also identified with 
myalgic encephalopathy or with CFIDS (chronic fatigue immune 
dysfunction syndrome). The World Health Organization classifies 
ME as a central nervous system illness (G93.3.). Post-viral fatigue 
syndrome (PVFS), a similar disease, describes the persistent fatigue 
due to a viral infection [6-11]. The name CFS is used in the USA 

Received:  September 11, 2019

Published:  September 19, 2019

Citation: Umberto Tirelli, Cinzia Cirrito,  
Martina Pavanello. Oxygen-Ozone 
Therapy is an Effective Therapy in 
Chronic Fatigue Syndrome: Results in 
100 Patients. Biomed J Sci & Tech Res 
21(3)-2019. BJSTR. MS.ID.003602.

Keywords: Ozone therapy; Chronic 
Fatigue Syndrome; Fatigue

ARTICLE INFO Abstract

Objective: The Centres of Disease Control first described the Chronic Fatigue 
Syndrome (CFS) at the end of 1980s. Since the last few decades, the therapeutic potential 
of ozone has gained much attention: in fact, when administered in precise therapeutic 
doses, oxygen-ozone therapy is active in many diseases. 

Patients and Methods:  At the Tirelli Medical Clinic in Pordenone, Italy, from February 
2016 to December 2018, we have treated 100 patients, with auto hemo-transfusion, 
according to the SIOOT (Scientific Society of Oxygen Ozone Therapy) protocols, twice a 
week for one month and twice a month as maintenance therapy. 

Results: Females were 80, males were 20; age ranged from 13 to 60 years and 
the time from CFS diagnosis ranged from 1 to 15 years. To assess the extent of fatigue 
we employed the Fatigue Severity Scale which is used to estimate the severity of the 
symptom with a score ranging from 1 to 7. Of the 100 patients with CFS we have treated, 
70 patients (70%) showed a significant improvement in symptomatology (>50% 
improvement in symptoms). There have been no side effects to oxygen-ozone therapy.

Conclusion: In conclusion, at our knowledge this is the largest study of patients 
with CFS treated with ozone therapy. Oxygen ozone therapy is an effective therapy in the 
treatment of CFS.
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and Australia while ME is more common in Europe and Canada. 
The name “CFS” is the most use in studies following the specific 
case definition written for this purpose by Fukuda et al. in 199412, 
worldwide ME/CFS or CFS/ME are being used more often. 

The majority of CFS patients are isolated cases, even though 
cluster outbreaks of CFS have been described all over the world; 
Iceland (1948), London, Great Britain (1955), New Zealand (1984), 
and the USA (Nevada, 1984; New York State and North Carolina, 
1985). CFS patients are of all races and age, the disease also affects 
all socioeconomic groups. CFS onset occurs frequently between 30 
and 50 years of age, although it may occur at almost any age. It was 
estimated that in US, 0.42% of the adult population suffer from CFS, 
with a 70% of females. Higher and lower incidence approximations 
could be found in literature in many countries outside the US. 
Even if the prevalence of CFS in children and adolescents is vague, 
it seems to be lower than in adults, with comparable numbers of 
cases among both girls and boys. The CFS diagnosis is based on the 
patient-reported symptoms, as described in many case definitions, 
because no validated diagnostic test is available yet. The 2003 
Canadian Clinical Case definition [6], proposed for clinical practice, 
better targets the main symptoms of CFS. Whereas the considerable 
attention media has put on CFS, the vast majority of patients are 
not been diagnosed. SPECT, PET and MRI brain imaging studies 
have found abnormalities in both white and gray matter. Many 
complications, independent from any other psychological disorder 
present, have been confirmed with cognitive tests. One study using 
electroencephalography data that differentiates CFS patients from 
patients with depression and from healthy controls, described a 
“signature”. 

Neuroendocrine studies have identified some abnormalities, in 
fact, the hypothalamic endocrine releasing hormone axes are often 
the opposite of what is found in major depression. Other studied 
described abnormal spinal fluid concentrations of lactic acid (and, 
hence, pH) and unique spinal fluid proteins patterns. Last but not 
least, many studies in patients with CFS have found anomalies of 
the autonomic nervous system. Several patients reported a sudden 
begin of the disease, with infectious-like symptoms. There is good 
evidence that this disease can begin after several different viral 
and bacterial infections. Certainly, it seems questionable that one 
single infectious agent could be the cause of many CFS cases. Some 
evidence was found that, in patients with, several viruses causing 
latent, life-long infection could be reawakened or reactivated, 
although there is no certainty whether this is the cause or the effect 
of CFS. There are also evidences of chronic T cell activation and a 
recent study on the chimeric monoclonal antibody rituximab have 
provided indirect evidence for chronic B cell activation, as well. 
Many important progresses have been made to understand the 
underlying biology of CFS, but, so far, no accurate diagnostic test, or 
proven treatments, are available.

Ozone therapeutic capacities, such as its strong capacity 
to control the oxidative stress when administered in specific 

therapeutic doses, have grown much attention in the last few 
decades. A plethora of scientific proofs demonstrated that the most 
important molecular mechanisms behind the beneficial effect of 
ozone therapy are the activation of hypoxia inducible factor-1a 
(HIF-1a), nuclear factor of activated T-cells (NFAT), nuclear factor-
erythroid 2-related factor 2-antioxidant response element (Nrf2-
ARE), and activated protein-1 (AP-1) pathways. These mechanisms 
lead to the up- regulation of the endogenous antioxidant systems, 
to the activation of immune functions and to the control of 
inflammatory processes, which is important for correlating 
oxidative stress in chronic fatigue syndrome [12-22].

Materials, Methods and Results 
At the Tirelli Medical Clinic, Pordenone, Italy, from February 

2016 to December 2018, according to the SIOOT (Scientific Society 
of Oxygen Ozone Therapy) protocols, we have treated 100 patients 
with auto hemo-transfusion (GAE). The patients have been treated 
two times a week for one month and then, twice a month as 
maintenance therapy. The 80% of patients were females and 20% 
were males. Their ranged from 13 years to 60 years of age and the 
time from CFS diagnosis varied from 1 to 15 years. The level of 
fatigue was evaluated with the Fatigue Severity Scale which is used 
to estimate the severity of the symptom with a score ranging from 
1 to 7. Among the 100 patients with CFS treated, 70 patients (70%) 
developed a significant improvement in symptomatology (>50% 
improvement in symptoms). No side effects to ozone therapy 
have been reported. The study has been performed in compliance 
with the ethical values laid down by the Declaration of Helsinki, 
and informed consent documentation has been reviewed and 
agreed by the Independent Ethics Committee at the Tirelli Medical 
Clinic. The Chi-square test was used to calculate the differences 
according to age, gender, and adverse events, Univariate analyses 
have been performed to match the study arms; the unadjusted logic 
regression method was employed to assess crude odds ratios and 
95% confident intervals. Logistic progression models adjusted for 
major confounders like age and gender have been used to calculate 
adjusted odds ratios and 95% confident ratios. P<0.05 has been 
considered statistically significant.

Discussion
Standardized medical treatments such as glucocorticoids, 

antidepressants, immunotherapy or metabolic drugs, are 
usually not beneficial in patients with CFS. We noted the positive 
clinical results obtained with ozone during the last decades of 
clinical experimentation in many diseases, mainly the consistent 
improvements in fatigue and wellbeing, that justified the use of 
ozonate autohemotherapy in patients with CFS. It is noteworthy that 
the efficacy of ozone therapy is due to its capacity of simultaneously 
activate many metabolic pathways that have gone astray [23-25]. 
In this study, seventy percent response rate obtained in our 100 
patients demonstrates that ozone therapy could be a successful 
therapy in CFS. In conclusion, at our knowledge this is the largest 
study of patients with CFS treated with ozone therapy. Oxygen 
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ozone therapy is an effective therapy in the treatment of CFS, as 
integrative/complementary medicine [26].
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