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Abstract
Background: In patients with positive hormone receptors, 
aromatase inhibitors are effective in reducing the risk of 
breast cancer recurrences. On the other hand, painful side 
effects like dysfunction and musculo-skeletal pain can 
reduce the treatment compliance. 

With not many treatment options controlling these 
symptoms, non-pharmaceutical interventions such as 
oxygen-ozone therapy may play a key role for managing the 
rheumatologic symptomatology. We have reported on the 
effectiveness of oxygen-ozone in the treatment of fatigue 
in oncological patients, Chronic Fatigue Syndrome and 
fibromyalgia patients.

Methods: in this study we are reporting the effectiveness of 
oxygen ozone therapy in three patients with breast cancer 
accusing rheumatic symptoms such as muscular-skeletal 
pain and fatigue, while undergoing aromatase-inhibitors 
therapy. 

We are describing our successful experience with oxygen-
ozone therapy in treating severe rheumatologic symptoms, 
mainly muscular-skeletal pain and fatigue, in three women 
with breast cancer undegoing Anastrazole.

Conclusions: Oxygen-ozone therapy, in the management 
of rheumatic symptoms in patients with breast cancer 
undergoing aromatase inhibitors, showed to be efficient 
with no side effected associated with its use.

Keywords: Breast cancer; Aromatase inhibitors; 
Muscular-skeletal pain; Fatigue; Ozone therapy.

Introduction
Aromatase inhibitors have demonstrated efficiency in 

reducing the threat of breast cancer recurrences in patients 
with positive hormone receptors. However, the drug 
compliance can be limited because its painful side effects 
such as musculo-skeletal pain and dysfunction. Five to 61% 
of patients undergoing aromatase inhibitors complain of 
muscolo-skeletal symptoms [1], and one study has shown 
that 20% of patients have stopped the medication due to 
these side effects [2].

Multi-joint arthralgias are the most frequent symptoms, 
although specific joints such as small joints of the hands and 
feet, shoulders, hips and lower back are also involved. In 
addition, focal inflammation with edema may be the cause 
of carpal tunnel syndrome, trigger finger or De Quervain’s 
tenosynovitis of the wrist.

The etiology of these symptoms is still unknown, even 
if there are many conjectures. Maybe estrogen deficiency 
leads to degradation of joint cartilage and joint inflammation 
[3], as demonstrated by radiographic studies showing 
an increase in joint and tenosynovial fluid in patients on 
these medications [4]. Or estrogen may have antinoceptive 
properties and the estrogen deficiency caused by aromatase 
inhibitors are causing patients to be hypersensitized to pain.

Patients with breast cancer have often many symptoms 
quite difficult to be managed by the physicians. They 
often complain of rheumatic symptoms when undergoing 
chemotherapy or Anastrazole. These painful symptoms may 
hold back patients from daily activities, negatively impacting 
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Abstract
Background: In 2017, the Japanese Respiratory Society issued 
updated Adult Pneumonia Guidelines (JRSGL2017). These 
guidelines contain an algorithm for empiric antibiotic selection 
based on 3 indicators of the probability of sepsis: quick Sepsis-
related Systemic Organ Failure Assessment, pneumonia severity, 
and the likelihood of infection caused by an antimicrobial-
resistant pathogen. This study aimed to validate the JRSGL2017 
algorithm.

Methods: We evaluated consecutive patients admitted to our 
department from October 2014 to April 2016 with community-
onset pneumonia and risk factors for healthcare-associated 
pneumonia. Based on the JRSGL2017 algorithm, the initial 
treatment strategy was classified as escalation (narrow-spectrum 
antibiotics), de-escalation with monotherapy (a single broad-
spectrum antibiotic), or de-escalation with combination therapy. 
Based on a comparison to the antibiotics recommended and 
those actually used, we classified the therapy as algorithm 
concordant or algorithm discordant. The primary endpoint was 
30-day mortality.

Results: A total of 225 patients were included in the analysis. 
Ninety-nine, 120, and 6 patients were treated according to the 
escalation strategy, the de-escalation with monotherapy strategy, 
and the de-escalation with combination therapy strategy, 
respectively. The initial treatment was algorithm concordant 
and algorithm discordant in 108 and 117 patients, respectively. 
The 30-day mortality was 4/108 (3.7%) and 9/117 (7.7%) for 
the algorithm-concordant and algorithm-discordant groups, 
respectively (odds ratio [OR]: 0.46, 95% CI: 0.10–1.72). In a 
subgroup analysis, propensity-matched on disease severity, the 
mortality was the same (3/30) in both groups. Overall, 95.7% 
of the discordant group was treated with narrow-spectrum 
antimicrobials according to the de-escalation strategy, and 87.0% 

of the concordant group was treated according to the escalation 
strategy.

Conclusion: Initial treatment with narrow-spectrum antibiotics 
in patients meeting the de-escalation strategy criteria did 
not adversely affect the outcome. Empiric therapy using the 
JRSGL2017 algorithm might lead to overuse of broad-spectrum 
antibiotics in patients with community-onset pneumonia and a 
risk of healthcare-associated pneumonia.
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Introduction
In 2017, the Japanese Respiratory Society issued updated Adult 
Pneumonia Guidelines (JRSGL2017) [1]. Healthcare-associated 
pneumonia (HCAP) was not included in the updated hospital-
acquired and ventilator-associated pneumonia (HAP/VAP) 
guidelines issued by Infectious Diseases Society of America 
(IDSA) and the American Thoracic Society (ATS) in 2016, 
because many validated studies have shown that patients with 
HCAP are not at high risk of infections caused by multidrug-
resistant (MDR) pathogens [2]. However, the category of 
HCAP is still used in Japan. According to JRSGL2017, 
patients with HCAP should be treated the same as patients 
with hospital-acquired pneumonia (HAP). The JRSGL2017 
include a proposed algorithm for empiric antibiotic selection 
according to 3 indicators: the presence of sepsis, the severity 
of the pneumonia, and the risk of drug-resistant pathogens; 
then initial treatment policies recommended as “escalation”, 
“de-escalation with monotherapy”, or “de-escalation with 
combination therapy” based on this algorithm. The JRSGL2017 
recommended that “escalation should be started with narrow-
spectrum antibiotics; “de-escalation with monotherapy” should 
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invasive mammary carcinoma, for which she has been 
treated with a modified radical mastectomy. She has gone on 
to receive adjuvant chemotherapy consisting of four cycles 
of Adriamycin/Cyclophosphamide followed by four cycles 
of Paclitaxel. This chemotherapy has been well tolerated 
in general apart from for episodic myalgia and weakness, 
which resolved after a dose-reduction for Paclitaxel. After 
completing chemotherapy, patient has been started on 
adjuvant Anastrazole, 20 mg/day as a single daily oral dose. 
Shortly after starting Anastrazole therapy, the patient has 
started to experience excruciating muscle spasms, weakness, 
insomnia and fatigue. She has rated her musculo-skeletal 
discomfort as 10 on 10-point scale (0: none to 10: severe 
discomfort). These symptoms have been quite severe, and 
the patient’s daily activities have been adversely affected to 
a great extent. This appeared to be clearly related to the use 
of Anastrazole as the temporary withdrawal of Anastrazole 
has resulted in improvement of all of her symptoms. 
Analgesics and physical therapy have not been successful in 
providing even modest relief of symptoms with continued 
use of Anastrazole. In light of both progression-free and 
overall survival advantage of continuing adjuvant hormonal 
therapy, the patient has been referred to our Tumor Center 
and Oxygen Ozone Therapy Unit, Tirelli Medical Clinic, 
Pordenone, Italy for oxygen-ozone therapy for symptom 
management.

Patient informed consent was provided. Ozone has been 
given according to the SIOOT (Scientific Society of Oxygen 
Ozone Therapy) protocols, twice a week for one month at 
a concentration of 50 mg in 200 cc of blood in 3-4 50 ml 
syringes (each 50 cc of blood equals to one 50 ml syringe 
with 50 µg of Oxygen-Ozone) and then twice a month as 
maintenance therapy. Shortly after the start of the therapy 
the patient has obtained a significant reduction of her 
musculo-skeletal discomfort and it has been reduced to 2-3 
on a 10-point scale. In addition, energy and sleep have been 
improved. Her symptomatic improvement has continued at 
this level for over 6 months after the introduction of ozone 
therapy and it’s lasting while receiving Anastrazole therapy 
without any significant side effect. 

Case Report – 2
A 62 years old female in post-menopausal state has 

been diagnosed with high-grade, estrogen-receptor positive 
invasive mammary carcinoma for which she has been treated 
with a quadrantectomy and local radiotherapy. Sentinel 
lymph node biopsy has been performed resulting negative. 
She has been started on adjuvant Anastrazole 20 mg/die 
at a single day oral dose, but after three month of therapy, 
due to muscolo-skeletal symptoms, she has been referred 
to our Tumor Center and Oxygen Ozone Therapy Unit, 
Tirelli Medical Clinic, Pordenone, Italy for oxygen-ozone 
therapy for possible oxygen-ozone therapy for symptoms 
management. Patient informed consent was provided. 
She has been started on intravenous ozone to the SIOOT 
protocols, twice a week for one month at a concentration of 
50 mg in 200 cc of blood in 3-4 50 ml syringes (each 50 cc 

on their quality of life. There are not many pharmacologic 
options for controlling these symptoms, therefore non-
pharmaceutical interventions such as oxygen-ozone 
therapy are playing an important role in the management 
of rheumatologic symptoms [5]. Oxygen-ozone therapy has 
been previously reported by our group to be effective in 
fatigue of patients with tumors, Chronic Fatigue Syndrome 
and in patients with fibromyalgia [6,7].

Ozone is a gas discovered in the mid-nineteenth century, 
it is a molecule of three atoms of oxygen in a dynamically 
unstable structure because the mesomeric states present. 
Ozone has no color and a strong odor; it is explosive in 
solid or liquid form. Its half-life is 40 min at 20°C and is 
about 140 min at 0°C. In the atmosphere, its purpose is to 
protect us from the damaging effects of UV radiation. Ozone 
occurs at less than 20 µg/m3 from the Earth’s surface at 
concentrations that are absolutely compatible with life. 
Researchers believe ozone has many therapeutic properties, 
regardless of its dangerous effects [8]. The establishment of 
accurate medical ozone generators has only recently made 
permissible the evaluation of the mechanisms, action and 
possible toxicity of ozone in clinical trials [9]. Ozone can 
tarnish organic compounds [10], and, when present in smog, 
has well-known toxic effects on the respiratory tract [11,12]. 
The ozone employed in medicine derives from medical grade 
oxygen and is administered in accurate therapeutic doses, 
but it is never inhaled [13,14]. Ozone has health benefits in 
dental caries, decreases blood cholesterol and stimulates 
anti-oxidative responses, it modifies oxygenation in inactive 
muscles and is used in complementary treatment of hypoxic 
and ischemic syndromes [15,16].

All treatments for cancer can cause fatigue, perhaps 
because of the tissue damage, or the accumulation of 
products derived from dead cells. Cancer treatments are 
also the cause of pro-inflammatory cytokines development, 
important in patients complaining fatigue after the 
treatment [17]. Fatigue increases during radiation therapy, 
reaching its peak at about half cycle and improving about 
two months after the end of therapies. Biotherapies expose 
patients to endogenous and exogenous cytokines causing 
a flu-like syndrome with symptoms such as fever, chills, 
general malaise, fatigue, myalgias, and headaches, as well 
as cognitive deficits and mental fatigue. Chemotherapy also 
relates to fatigue and when pain, anxiety and depression 
are also present, it worsens it. The patient’s characteristics 
associated with aggravation or decrease of fatigue are 
unknown. Overall, fatigue and pain are often related with 
cancer treatments [18].

The objective of the present study is to report the efficacy 
of oxygen ozone therapy in three patients with breast cancer 
experiencing rheumatic symptoms such as muscular-skeletal 
pain and fatigue, while on aromatase inhibitors therapy. 

Case Report - 1
A 54-year-old female in post-menopausal state has been 

diagnosed with a high-grade, estrogen-receptor positive 
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be started with broad-spectrum antibiotics; and “de-escalation 
with combination therapy” should be started with broad-
spectrum antibiotics combined with other anti-pseudomonal 
agents (see Supplementary Information).
We hypothesized that antibiotic selection using the algorithm for 
treating HAP may lead to overuse of broad-spectrum antibiotics 
in patients with community-onset pneumonia (COP) with HCAP 
risk. The aim of this study is to examine the association between 
algorithm-discordant treatment and mortality in COP with 
HCAP risk. 

Methods and Materials
Study design and participants

Consecutive COP patients admitted in Kameda Medical 
Center between October, 2014 and April, 2016 with at least 
one HCAP risk factor, following previous ATS/IDSA HAP/
VAP/HCAP guidelines [3] were evaluated retrospectively. The 
study was approved by the Ethical Committee of the Kameda 
Medical Center (No. 19-162), and the study was conducted in 
accordance with the principles of the Declaration of Helsinki. 
The requirement for informed consent was waived because it 
was a retrospective study.

Data collection

The study patients’ treatment was classified according to the 
JRSGL2017 algorithm as “escalation”, “de-escalation with 
monotherapy”, or “de-escalation with combination therapy”. The 
study patients’ treatment was further classified as “concordant” 
if the treatment specified by the algorithm was consistent 
with the antibiotics used, and “discordant” if the treatment 
was inconsistent with the algorithm used. The names of the 
antibiotics recommended for “escalation”, “de-escalation with 
monotherapy”, and “de-escalation with combination therapy” 
are provided in the Supplementary Information.

The causative pathogen was presumed based on the isolation of 
specific pathogens in specimens obtained from respiratory tract 
or on the basis of clinical and epidemiologic evidence [4]. The 
diagnosis of pneumococcal pneumonia was based on a positive 
culture in a specimen obtained from the respiratory tract or 

blood, or testing positive for pneumococcal urinary antigen, 
based on recommendations of the Centers for Disease Control 
and Prevention [5]. 

The primary outcome was 30-day mortality. The secondary 
outcome was 90-day mortality. To minimize the possibility of 
confounding due to pneumonia severity, the adjusted 30-day 
mortality was calculated on 30 matched pairs after propensity-
score matching using the 5 covariates in the CURB-65 criteria 
for assessing the severity of COP (confusion, blood urea nitrogen 
>7 mmol/L, respiratory rate ≥30 breaths/minute, blood pressure 
<90 mmHg systolic or <60 mmHg diastolic, and age ≥65 years). 

Statistical analysis

The chi square test was used to compare categorical variables. 
P-values <0.05 were considered statistically significant. All 
statistical analyses were performed using R, version 3.22 (The R 
Foundation for Statistical Computing, Vienna, Austria, http://
www.R-project.org/).

Results
Study patients

A total of 227 patients with COP and at risk of HCAP were 
identified. Two patients were excluded, because there was no 
record of a quick Sepsis-related Organ Failure Assessment 
(qSOFA) score, leaving 225 patients to be included in the 
analysis [Figure 1]. Of the patients, 99 were classified as requiring 
escalation therapy, 120 were classified as requiring de-escalation 
with monotherapy, and 6 were classified as requiring de-
escalation with combination therapy, based on the JRSGL2017 
algorithm. The 3 groups had a similar age distribution: 77 
years (interquartile range [IQR]: 67-83 years), 87 years (IQR: 
72-86.3 years), and 78.5 years (IQR: 76.3-80.8 years) in the 
escalation, de-escalation with monotherapy, and de-escalation 
with combination therapy groups, respectively). There were 
more males than females in all 3 groups (66/99 [66.7%], 77/120 
[64.2%], and 6/6 [100%] in the escalation, de-escalation with 
monotherapy, and de-escalation with combination therapy 
groups, respectively).

Figure 1: Flow chart showing patient selection and classification of the antibiotic treatment that they received.
COP, community-onset pneumonia; HCAP, healthcare-associated pneumonia; qSOFA, quick Sepsis-related Organ Failure Assessment

http://www.R-project.org/
http://www.R-project.org/
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invasive mammary carcinoma, for which she has been 
treated with a modified radical mastectomy. She has gone on 
to receive adjuvant chemotherapy consisting of four cycles 
of Adriamycin/Cyclophosphamide followed by four cycles 
of Paclitaxel. This chemotherapy has been well tolerated 
in general apart from for episodic myalgia and weakness, 
which resolved after a dose-reduction for Paclitaxel. After 
completing chemotherapy, patient has been started on 
adjuvant Anastrazole, 20 mg/day as a single daily oral dose. 
Shortly after starting Anastrazole therapy, the patient has 
started to experience excruciating muscle spasms, weakness, 
insomnia and fatigue. She has rated her musculo-skeletal 
discomfort as 10 on 10-point scale (0: none to 10: severe 
discomfort). These symptoms have been quite severe, and 
the patient’s daily activities have been adversely affected to 
a great extent. This appeared to be clearly related to the use 
of Anastrazole as the temporary withdrawal of Anastrazole 
has resulted in improvement of all of her symptoms. 
Analgesics and physical therapy have not been successful in 
providing even modest relief of symptoms with continued 
use of Anastrazole. In light of both progression-free and 
overall survival advantage of continuing adjuvant hormonal 
therapy, the patient has been referred to our Tumor Center 
and Oxygen Ozone Therapy Unit, Tirelli Medical Clinic, 
Pordenone, Italy for oxygen-ozone therapy for symptom 
management.

Patient informed consent was provided. Ozone has been 
given according to the SIOOT (Scientific Society of Oxygen 
Ozone Therapy) protocols, twice a week for one month at 
a concentration of 50 mg in 200 cc of blood in 3-4 50 ml 
syringes (each 50 cc of blood equals to one 50 ml syringe 
with 50 µg of Oxygen-Ozone) and then twice a month as 
maintenance therapy. Shortly after the start of the therapy 
the patient has obtained a significant reduction of her 
musculo-skeletal discomfort and it has been reduced to 2-3 
on a 10-point scale. In addition, energy and sleep have been 
improved. Her symptomatic improvement has continued at 
this level for over 6 months after the introduction of ozone 
therapy and it’s lasting while receiving Anastrazole therapy 
without any significant side effect. 

Case Report – 2
A 62 years old female in post-menopausal state has 

been diagnosed with high-grade, estrogen-receptor positive 
invasive mammary carcinoma for which she has been treated 
with a quadrantectomy and local radiotherapy. Sentinel 
lymph node biopsy has been performed resulting negative. 
She has been started on adjuvant Anastrazole 20 mg/die 
at a single day oral dose, but after three month of therapy, 
due to muscolo-skeletal symptoms, she has been referred 
to our Tumor Center and Oxygen Ozone Therapy Unit, 
Tirelli Medical Clinic, Pordenone, Italy for oxygen-ozone 
therapy for possible oxygen-ozone therapy for symptoms 
management. Patient informed consent was provided. 
She has been started on intravenous ozone to the SIOOT 
protocols, twice a week for one month at a concentration of 
50 mg in 200 cc of blood in 3-4 50 ml syringes (each 50 cc 

on their quality of life. There are not many pharmacologic 
options for controlling these symptoms, therefore non-
pharmaceutical interventions such as oxygen-ozone 
therapy are playing an important role in the management 
of rheumatologic symptoms [5]. Oxygen-ozone therapy has 
been previously reported by our group to be effective in 
fatigue of patients with tumors, Chronic Fatigue Syndrome 
and in patients with fibromyalgia [6,7].

Ozone is a gas discovered in the mid-nineteenth century, 
it is a molecule of three atoms of oxygen in a dynamically 
unstable structure because the mesomeric states present. 
Ozone has no color and a strong odor; it is explosive in 
solid or liquid form. Its half-life is 40 min at 20°C and is 
about 140 min at 0°C. In the atmosphere, its purpose is to 
protect us from the damaging effects of UV radiation. Ozone 
occurs at less than 20 µg/m3 from the Earth’s surface at 
concentrations that are absolutely compatible with life. 
Researchers believe ozone has many therapeutic properties, 
regardless of its dangerous effects [8]. The establishment of 
accurate medical ozone generators has only recently made 
permissible the evaluation of the mechanisms, action and 
possible toxicity of ozone in clinical trials [9]. Ozone can 
tarnish organic compounds [10], and, when present in smog, 
has well-known toxic effects on the respiratory tract [11,12]. 
The ozone employed in medicine derives from medical grade 
oxygen and is administered in accurate therapeutic doses, 
but it is never inhaled [13,14]. Ozone has health benefits in 
dental caries, decreases blood cholesterol and stimulates 
anti-oxidative responses, it modifies oxygenation in inactive 
muscles and is used in complementary treatment of hypoxic 
and ischemic syndromes [15,16].

All treatments for cancer can cause fatigue, perhaps 
because of the tissue damage, or the accumulation of 
products derived from dead cells. Cancer treatments are 
also the cause of pro-inflammatory cytokines development, 
important in patients complaining fatigue after the 
treatment [17]. Fatigue increases during radiation therapy, 
reaching its peak at about half cycle and improving about 
two months after the end of therapies. Biotherapies expose 
patients to endogenous and exogenous cytokines causing 
a flu-like syndrome with symptoms such as fever, chills, 
general malaise, fatigue, myalgias, and headaches, as well 
as cognitive deficits and mental fatigue. Chemotherapy also 
relates to fatigue and when pain, anxiety and depression 
are also present, it worsens it. The patient’s characteristics 
associated with aggravation or decrease of fatigue are 
unknown. Overall, fatigue and pain are often related with 
cancer treatments [18].

The objective of the present study is to report the efficacy 
of oxygen ozone therapy in three patients with breast cancer 
experiencing rheumatic symptoms such as muscular-skeletal 
pain and fatigue, while on aromatase inhibitors therapy. 
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Presumed causative pathogens

The 3 most frequently isolated pathogens were Streptococcus 
pneumoniae (S. pneumoniae), Haemophilus influenza (H. 
influenzae) and Moraxella catarrhalis [Figure 2]. Because 
there were only 6 patients in de-escalation with combination 
therapy group the de-escalation with monotherapy group and 
de-escalation with combination therapy group were combined. 
There was no significant difference in the causative pathogens 
between the escalation and de-escalation groups.

Concordance with empiric antibiotic policy based on the 
algorithm in the 2017 Japan Respiratory Society adult 
pneumonia guidelines

Based on the comparison of the antibiotics actually with those 
recommended in terms of the JRSGL2017 algorithm. In the 
escalation group, 94.9% were algorithm concordant, compared 
to 11.7% and 0% of the de-escalation with monotherapy and de-
escalation with combination therapy groups, respectively [Table 1].

Outcomes

The 30-day morality was 4/108 (3.7%) and 9/117 (7.7%) for 
the algorithm-concordant and algorithm-discordant groups, 
respectively (OR: 0.46, 95% CI:0.10–1.72). the 90-day mortality 
was 7/108 (6.5%) and 13/117 (11.1%) for the algorithm-
concordant, and algorithm-discordant groups, respectively (OR: 
0.55, 95% CI:0.18–1.58) [Table 2]. 

 The characteristics of the propensity-matched sample, matching 
on pneumonia severity using the 5 CURB-65 covariates, are 
shown in [Table 3]. In the propensity-matched sample, the 
30-day morality was the same /30, 10.0%) in the algorithm-
concordant and the algorithm-discordant groups (OR: 1.00, 
95% CI: 0.19–5.40).

Discussion
In this study, the 30-day and 90-day mortality were higher in 
the algorithm-discordant group and the algorithm-concordant 
group, but the difference was not statistically significant. In the 

Figure 2: Distribution of the presumed causative pathogens in adults with community-onset pneumonia according to the antibiotic treatment strategy described 
in the 2017 Japanese Respiratory Society adult pneumonia guidelines
H. influenzae, Haemophilus influenzae; M. catarrhalis, Moraxella catarrhalis; MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicillin-sensitive 
Staphylococcus aureus; P. aeruginosa, Pseudomonas aeruginosa; S. pneumoniae, Streptococcus pneumoniae
The values above each bar are P-values which were calculated using the Chi-square test.

Compliance of antibiotic treatment with the Japanese Respiratory Society 
Guidelines

Initial antibiotic treatment strategy Concordant
N (%)

Discordant
N (%)

Escalation (N=99) 94 (94.9) 5 (5.1)
De-escalation with monotherapy (N=120) 14 (11.7) 106 (88.3)

De-escalation with combination therapy (N=6) 0 (0) 6 (100)

Table 1: Concordance between the antibiotic treatment received and the recommended empiric antibiotic treatment based on the 2017 Japanese Respiratory Society 
adult pneumonia guidelines for adults with community-onset pneumonia
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invasive mammary carcinoma, for which she has been 
treated with a modified radical mastectomy. She has gone on 
to receive adjuvant chemotherapy consisting of four cycles 
of Adriamycin/Cyclophosphamide followed by four cycles 
of Paclitaxel. This chemotherapy has been well tolerated 
in general apart from for episodic myalgia and weakness, 
which resolved after a dose-reduction for Paclitaxel. After 
completing chemotherapy, patient has been started on 
adjuvant Anastrazole, 20 mg/day as a single daily oral dose. 
Shortly after starting Anastrazole therapy, the patient has 
started to experience excruciating muscle spasms, weakness, 
insomnia and fatigue. She has rated her musculo-skeletal 
discomfort as 10 on 10-point scale (0: none to 10: severe 
discomfort). These symptoms have been quite severe, and 
the patient’s daily activities have been adversely affected to 
a great extent. This appeared to be clearly related to the use 
of Anastrazole as the temporary withdrawal of Anastrazole 
has resulted in improvement of all of her symptoms. 
Analgesics and physical therapy have not been successful in 
providing even modest relief of symptoms with continued 
use of Anastrazole. In light of both progression-free and 
overall survival advantage of continuing adjuvant hormonal 
therapy, the patient has been referred to our Tumor Center 
and Oxygen Ozone Therapy Unit, Tirelli Medical Clinic, 
Pordenone, Italy for oxygen-ozone therapy for symptom 
management.

Patient informed consent was provided. Ozone has been 
given according to the SIOOT (Scientific Society of Oxygen 
Ozone Therapy) protocols, twice a week for one month at 
a concentration of 50 mg in 200 cc of blood in 3-4 50 ml 
syringes (each 50 cc of blood equals to one 50 ml syringe 
with 50 µg of Oxygen-Ozone) and then twice a month as 
maintenance therapy. Shortly after the start of the therapy 
the patient has obtained a significant reduction of her 
musculo-skeletal discomfort and it has been reduced to 2-3 
on a 10-point scale. In addition, energy and sleep have been 
improved. Her symptomatic improvement has continued at 
this level for over 6 months after the introduction of ozone 
therapy and it’s lasting while receiving Anastrazole therapy 
without any significant side effect. 

Case Report – 2
A 62 years old female in post-menopausal state has 

been diagnosed with high-grade, estrogen-receptor positive 
invasive mammary carcinoma for which she has been treated 
with a quadrantectomy and local radiotherapy. Sentinel 
lymph node biopsy has been performed resulting negative. 
She has been started on adjuvant Anastrazole 20 mg/die 
at a single day oral dose, but after three month of therapy, 
due to muscolo-skeletal symptoms, she has been referred 
to our Tumor Center and Oxygen Ozone Therapy Unit, 
Tirelli Medical Clinic, Pordenone, Italy for oxygen-ozone 
therapy for possible oxygen-ozone therapy for symptoms 
management. Patient informed consent was provided. 
She has been started on intravenous ozone to the SIOOT 
protocols, twice a week for one month at a concentration of 
50 mg in 200 cc of blood in 3-4 50 ml syringes (each 50 cc 

on their quality of life. There are not many pharmacologic 
options for controlling these symptoms, therefore non-
pharmaceutical interventions such as oxygen-ozone 
therapy are playing an important role in the management 
of rheumatologic symptoms [5]. Oxygen-ozone therapy has 
been previously reported by our group to be effective in 
fatigue of patients with tumors, Chronic Fatigue Syndrome 
and in patients with fibromyalgia [6,7].

Ozone is a gas discovered in the mid-nineteenth century, 
it is a molecule of three atoms of oxygen in a dynamically 
unstable structure because the mesomeric states present. 
Ozone has no color and a strong odor; it is explosive in 
solid or liquid form. Its half-life is 40 min at 20°C and is 
about 140 min at 0°C. In the atmosphere, its purpose is to 
protect us from the damaging effects of UV radiation. Ozone 
occurs at less than 20 µg/m3 from the Earth’s surface at 
concentrations that are absolutely compatible with life. 
Researchers believe ozone has many therapeutic properties, 
regardless of its dangerous effects [8]. The establishment of 
accurate medical ozone generators has only recently made 
permissible the evaluation of the mechanisms, action and 
possible toxicity of ozone in clinical trials [9]. Ozone can 
tarnish organic compounds [10], and, when present in smog, 
has well-known toxic effects on the respiratory tract [11,12]. 
The ozone employed in medicine derives from medical grade 
oxygen and is administered in accurate therapeutic doses, 
but it is never inhaled [13,14]. Ozone has health benefits in 
dental caries, decreases blood cholesterol and stimulates 
anti-oxidative responses, it modifies oxygenation in inactive 
muscles and is used in complementary treatment of hypoxic 
and ischemic syndromes [15,16].

All treatments for cancer can cause fatigue, perhaps 
because of the tissue damage, or the accumulation of 
products derived from dead cells. Cancer treatments are 
also the cause of pro-inflammatory cytokines development, 
important in patients complaining fatigue after the 
treatment [17]. Fatigue increases during radiation therapy, 
reaching its peak at about half cycle and improving about 
two months after the end of therapies. Biotherapies expose 
patients to endogenous and exogenous cytokines causing 
a flu-like syndrome with symptoms such as fever, chills, 
general malaise, fatigue, myalgias, and headaches, as well 
as cognitive deficits and mental fatigue. Chemotherapy also 
relates to fatigue and when pain, anxiety and depression 
are also present, it worsens it. The patient’s characteristics 
associated with aggravation or decrease of fatigue are 
unknown. Overall, fatigue and pain are often related with 
cancer treatments [18].

The objective of the present study is to report the efficacy 
of oxygen ozone therapy in three patients with breast cancer 
experiencing rheumatic symptoms such as muscular-skeletal 
pain and fatigue, while on aromatase inhibitors therapy. 
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diagnosed with a high-grade, estrogen-receptor positive 

80

Citation: Masahiro Aoshima, Kei Nakashima, Makito Yaegashi, Atsushi Shiraishi, Validation of the 2017 Japanese adult pneumonia guidelines: a retrospective 
cohort study, J clinical Case Rep Case Stud 2020: 77-84.

subgroup analysis propensity-matched on disease severity, the 
30-day mortality was identical in both groups, indicating that 
there was no clinically significant difference in the outcome 
according to whether the initial treatment was concordant 
with the JRSGL2017 algorithm. There was also no statistically 
significant difference in the distribution of the causative 
pathogens between the escalation and de-escalation groups. 
Pneumococcus, H. influenzae and Moraxella accounted for 40% 
of all the causative pathogens, and Pseudomonas and Gram-
negative enteric bacteria were uncommon. 

Previously, HCAP was included in HAP/AVP practice guidelines 
[3] because of presumed high risk of MDR pathogens. However, 
several studies showed that patients having HCAP are not at 
high risk of MDR pathogens [6-10]. Because patients with HCAP 
are initially cared for in emergency departments like those with 
community-acquired pneumonia (CAP), HCAP is not included 
in the present HAP/VAP guidelines [2]. The American Thoracic 
Society and the Infectious Diseases Society of America has 
recommended abandoning the use of the category HCAP to 
guide selection of adults with CAP to receive broad-spectrum 
antibiotic therapy [11]. We have previously placed HCAP and 
CAP in the same category, namely community-onset pneumonia 
(COP), without distinction [12]. HCAP and HAP are not defined 
based on symptoms or clinical criteria, but based on the likely 
source of the infection. The definition, symptoms, and pathogens 
associated with HCAP and HAP are summarized in [Table 4]. 
However, the JRSGL2017 includes HCAP in the same category 
as HAP [1]. Adults with pneumonia are assessed as having a 
high risk of MDR pathogens if ≥2 of the following indicators 
are present: (1) Intravenous administration of antibiotics within 
the previous 90 days; (2) History of hospitalization for ≥2 days 
within the previous 90 days; (3) Immunosuppressive state; or 
(4) Low daily life activity (Eastern Cooperative Oncology Group 
Performance Status 3 or more, Barthel index <50, gait inability, 

or undernutrition requiring supplementary feeding such as 
tube feeding or total parenteral nutrition). All 4 indicators are 
characteristics which define HCAP. Thus, many patients with 
HCAP are assessed as being at risk of infections caused by MDR 
pathogens. These criteria were based on a study by Shindo et 
al. [13] which was conducted in patients with CAP or HCAP. 
This previous study found that physicians were able to predict 
drug resistance in patients with CAP or HCAP by taking the 
cumulative number of the risk factors into account. However, 
opponents of this approach have reasoned that adults with 
pneumonia in whom drug-resistant pathogens are isolated, do 
not necessarily require broad-spectrum antibiotics [14]. In a 
previous study, we found that in patients with HCAP, the cure 
rate and the 30-day mortality rate did not differ according to 
whether the patient received the recommended initial treatment 
[15]. In that study, the primary risk factors for 30-day mortality 
were underlying conditions such as diabetes, low serum albumin, 
the pneumonia severity according to the A-DROP score (see 
Supplemental Information), and imaging showing extensive 
pneumonia. Thus, the severity of pneumonia, rather than risk 
of resistant bacteria, should be the primary consideration [15].

Basically, we performed sputum Gram staining and chose the 
initial antibiotics. More than half of our antibiotic selection 
was discordant with the algorithm given in the JRSGL2017. 
The algorithm-discordant treatment was not associated with a 
significantly increased risk of death in patients with COP with a 
high risk of HCAP in either the crude or the adjusted analyses. In 
other words, treatment with narrow-spectrum antibiotics for the 
cases who were recommended for broad-spectrum antibiotics 
was not associated with significantly increased mortality. 
This algorithm might overestimate the risk of drug-resistant 
pathogens and the necessity of broad-spectrum antibiotics.

There are several limitations to our study. First, this study was 
a single-center, retrospective cohort study. Second, it is unclear 

Died
n (%)

Survived
n (%) OR (95% CI)

30-day mortality
Concordant (N=108) 4 (3.7) 104 (96.3) 0.46 (0.10–1.72)
Discordant (N=117) 9 (7.7) 108 (92.3) 1.00 (ref)

90-day mortality
Concordant (N=92) 7 (7.6) 85 (92.4) 0.55 (0.18–1.58)
Discordant (N=100) 13 (13.0) 87 (87.0) 1.00 (ref)

Table 2: Crude 30-day and 90-day mortality among adults with community-onset pneumonia according to concordance of therapy with the 2017 Japanese Respiratory 
Society adult pneumonia guidelines. CI, confidence interval; OR, odds ratio; ref, reference

Discordant
N=30

Concordant
N=30 SMD

Age (years), mean (SD) 78.13 (13.61) 78.67 (8.25) 0.047
BUN (mg/dL), mean (SD) 22.63 (18.40) 22.30 (13.55) 0.021

Systolic BP (mmHg), mean (SD) 130.63 (31.16) 125.93 (23.03) 0.172
RR (breaths/min), mean (SD) 21.70 (4.72) 21.20 (4.58) 0.107

Consciousness disturbance, n (%) 2 (7.1) 2 (7.1) <0.001
30-day mortality, n (%)

Died 3 (10) 3 (10) —
Survived 27 (90) 27 (90) —

Table 3: Adjusted 30-day mortality among adults with community-onset pneumonia after propensity-score matching using the 5 CURB-65 criteria BP, blood pressure; 
BUN, blood urea nitrogen; OR, odds ratio; RR, respiratory rate; SMD, standardized mean difference
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invasive mammary carcinoma, for which she has been 
treated with a modified radical mastectomy. She has gone on 
to receive adjuvant chemotherapy consisting of four cycles 
of Adriamycin/Cyclophosphamide followed by four cycles 
of Paclitaxel. This chemotherapy has been well tolerated 
in general apart from for episodic myalgia and weakness, 
which resolved after a dose-reduction for Paclitaxel. After 
completing chemotherapy, patient has been started on 
adjuvant Anastrazole, 20 mg/day as a single daily oral dose. 
Shortly after starting Anastrazole therapy, the patient has 
started to experience excruciating muscle spasms, weakness, 
insomnia and fatigue. She has rated her musculo-skeletal 
discomfort as 10 on 10-point scale (0: none to 10: severe 
discomfort). These symptoms have been quite severe, and 
the patient’s daily activities have been adversely affected to 
a great extent. This appeared to be clearly related to the use 
of Anastrazole as the temporary withdrawal of Anastrazole 
has resulted in improvement of all of her symptoms. 
Analgesics and physical therapy have not been successful in 
providing even modest relief of symptoms with continued 
use of Anastrazole. In light of both progression-free and 
overall survival advantage of continuing adjuvant hormonal 
therapy, the patient has been referred to our Tumor Center 
and Oxygen Ozone Therapy Unit, Tirelli Medical Clinic, 
Pordenone, Italy for oxygen-ozone therapy for symptom 
management.

Patient informed consent was provided. Ozone has been 
given according to the SIOOT (Scientific Society of Oxygen 
Ozone Therapy) protocols, twice a week for one month at 
a concentration of 50 mg in 200 cc of blood in 3-4 50 ml 
syringes (each 50 cc of blood equals to one 50 ml syringe 
with 50 µg of Oxygen-Ozone) and then twice a month as 
maintenance therapy. Shortly after the start of the therapy 
the patient has obtained a significant reduction of her 
musculo-skeletal discomfort and it has been reduced to 2-3 
on a 10-point scale. In addition, energy and sleep have been 
improved. Her symptomatic improvement has continued at 
this level for over 6 months after the introduction of ozone 
therapy and it’s lasting while receiving Anastrazole therapy 
without any significant side effect. 

Case Report – 2
A 62 years old female in post-menopausal state has 

been diagnosed with high-grade, estrogen-receptor positive 
invasive mammary carcinoma for which she has been treated 
with a quadrantectomy and local radiotherapy. Sentinel 
lymph node biopsy has been performed resulting negative. 
She has been started on adjuvant Anastrazole 20 mg/die 
at a single day oral dose, but after three month of therapy, 
due to muscolo-skeletal symptoms, she has been referred 
to our Tumor Center and Oxygen Ozone Therapy Unit, 
Tirelli Medical Clinic, Pordenone, Italy for oxygen-ozone 
therapy for possible oxygen-ozone therapy for symptoms 
management. Patient informed consent was provided. 
She has been started on intravenous ozone to the SIOOT 
protocols, twice a week for one month at a concentration of 
50 mg in 200 cc of blood in 3-4 50 ml syringes (each 50 cc 

on their quality of life. There are not many pharmacologic 
options for controlling these symptoms, therefore non-
pharmaceutical interventions such as oxygen-ozone 
therapy are playing an important role in the management 
of rheumatologic symptoms [5]. Oxygen-ozone therapy has 
been previously reported by our group to be effective in 
fatigue of patients with tumors, Chronic Fatigue Syndrome 
and in patients with fibromyalgia [6,7].

Ozone is a gas discovered in the mid-nineteenth century, 
it is a molecule of three atoms of oxygen in a dynamically 
unstable structure because the mesomeric states present. 
Ozone has no color and a strong odor; it is explosive in 
solid or liquid form. Its half-life is 40 min at 20°C and is 
about 140 min at 0°C. In the atmosphere, its purpose is to 
protect us from the damaging effects of UV radiation. Ozone 
occurs at less than 20 µg/m3 from the Earth’s surface at 
concentrations that are absolutely compatible with life. 
Researchers believe ozone has many therapeutic properties, 
regardless of its dangerous effects [8]. The establishment of 
accurate medical ozone generators has only recently made 
permissible the evaluation of the mechanisms, action and 
possible toxicity of ozone in clinical trials [9]. Ozone can 
tarnish organic compounds [10], and, when present in smog, 
has well-known toxic effects on the respiratory tract [11,12]. 
The ozone employed in medicine derives from medical grade 
oxygen and is administered in accurate therapeutic doses, 
but it is never inhaled [13,14]. Ozone has health benefits in 
dental caries, decreases blood cholesterol and stimulates 
anti-oxidative responses, it modifies oxygenation in inactive 
muscles and is used in complementary treatment of hypoxic 
and ischemic syndromes [15,16].

All treatments for cancer can cause fatigue, perhaps 
because of the tissue damage, or the accumulation of 
products derived from dead cells. Cancer treatments are 
also the cause of pro-inflammatory cytokines development, 
important in patients complaining fatigue after the 
treatment [17]. Fatigue increases during radiation therapy, 
reaching its peak at about half cycle and improving about 
two months after the end of therapies. Biotherapies expose 
patients to endogenous and exogenous cytokines causing 
a flu-like syndrome with symptoms such as fever, chills, 
general malaise, fatigue, myalgias, and headaches, as well 
as cognitive deficits and mental fatigue. Chemotherapy also 
relates to fatigue and when pain, anxiety and depression 
are also present, it worsens it. The patient’s characteristics 
associated with aggravation or decrease of fatigue are 
unknown. Overall, fatigue and pain are often related with 
cancer treatments [18].

The objective of the present study is to report the efficacy 
of oxygen ozone therapy in three patients with breast cancer 
experiencing rheumatic symptoms such as muscular-skeletal 
pain and fatigue, while on aromatase inhibitors therapy. 
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how representative the study patients were of Japanese patients 
with COP and a risk of HCAP. Although standardization was 
not possible, characteristics of study population such as age, sex, 
distribution of presumed causative pathogens are likely to have 
been similar to that of the general COP population in Japan [12].

Third, we have unique practices regarding the management 
of COP in our hospital. We tested performed sputum Gram 
staining and performed rapid antigen tests on all patients with 
pneumonia, and chose the initial antibiotic based on these 
findings. Fourth, there was a low prevalence of drug-resistant 
pathogens, possibly related to antimicrobial stewardship 
provided by the infection control team.

Despite the above limitations, our results suggest that empiric 
therapy using the JRSGL 2017 algorithm might lead to overuse 
of broad-spectrum antibiotics in patients with COP and a risk 
of HCAP.

Conclusion
Initial treatment with narrow-spectrum antibiotics in patients 
who meet the criteria for the de-escalation policy based on 
JRSGL2017 algorithm may not adversely affect the outcomes. 
Empiric therapy using this algorithm might lead to overuse of 
broad-spectrum antibiotics in patients with COP and a risk of 
HCAP.
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HCAP HAP

Definition

Including any patient who was hospitalized in an acute care hospital for two or 
more days within 90 days of the infection; resided in a nursing home or long-term 

care facility; received recent intravenous antibiotic therapy, chemotherapy, or 
wound care within the past 30 days of the current infection; or attended a hospital 

or hemodialysis clinic [3]. 

A pneumonia not incubating at the time of hospital admission 
and occurring 48 hours or more after admission [3].

Symptoms Non-specific symptoms such as fever; chest symptoms such as cough, sputum, 
chest pain, or dyspnea; coarse crackles on chest auscultation.

Not different from those of HCAP. Sometimes, those 
symptoms are masked by the underlying disease in HAP.

Causative pathogens
Not at high risk for MDR pathogens [2]. The most frequent isolated pathogen is 

Streptococcus pneumoniae followed by Klebsiella species and methicillin-resistant 
Staphylococcus aureus (MRSA) in Japan [1].

The most frequent isolated pathogens is methicillin-resistant 
Staphylococcus aureus (MRSA) followed by Pseudomonas 
aeruginosa and methicillin-sensitive Staphylococcus aureus 

(MSSA) in Japan [1].

Table 4: The definition, symptoms and causative pathogens with HCAP and HAP
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invasive mammary carcinoma, for which she has been 
treated with a modified radical mastectomy. She has gone on 
to receive adjuvant chemotherapy consisting of four cycles 
of Adriamycin/Cyclophosphamide followed by four cycles 
of Paclitaxel. This chemotherapy has been well tolerated 
in general apart from for episodic myalgia and weakness, 
which resolved after a dose-reduction for Paclitaxel. After 
completing chemotherapy, patient has been started on 
adjuvant Anastrazole, 20 mg/day as a single daily oral dose. 
Shortly after starting Anastrazole therapy, the patient has 
started to experience excruciating muscle spasms, weakness, 
insomnia and fatigue. She has rated her musculo-skeletal 
discomfort as 10 on 10-point scale (0: none to 10: severe 
discomfort). These symptoms have been quite severe, and 
the patient’s daily activities have been adversely affected to 
a great extent. This appeared to be clearly related to the use 
of Anastrazole as the temporary withdrawal of Anastrazole 
has resulted in improvement of all of her symptoms. 
Analgesics and physical therapy have not been successful in 
providing even modest relief of symptoms with continued 
use of Anastrazole. In light of both progression-free and 
overall survival advantage of continuing adjuvant hormonal 
therapy, the patient has been referred to our Tumor Center 
and Oxygen Ozone Therapy Unit, Tirelli Medical Clinic, 
Pordenone, Italy for oxygen-ozone therapy for symptom 
management.

Patient informed consent was provided. Ozone has been 
given according to the SIOOT (Scientific Society of Oxygen 
Ozone Therapy) protocols, twice a week for one month at 
a concentration of 50 mg in 200 cc of blood in 3-4 50 ml 
syringes (each 50 cc of blood equals to one 50 ml syringe 
with 50 µg of Oxygen-Ozone) and then twice a month as 
maintenance therapy. Shortly after the start of the therapy 
the patient has obtained a significant reduction of her 
musculo-skeletal discomfort and it has been reduced to 2-3 
on a 10-point scale. In addition, energy and sleep have been 
improved. Her symptomatic improvement has continued at 
this level for over 6 months after the introduction of ozone 
therapy and it’s lasting while receiving Anastrazole therapy 
without any significant side effect. 

Case Report – 2
A 62 years old female in post-menopausal state has 

been diagnosed with high-grade, estrogen-receptor positive 
invasive mammary carcinoma for which she has been treated 
with a quadrantectomy and local radiotherapy. Sentinel 
lymph node biopsy has been performed resulting negative. 
She has been started on adjuvant Anastrazole 20 mg/die 
at a single day oral dose, but after three month of therapy, 
due to muscolo-skeletal symptoms, she has been referred 
to our Tumor Center and Oxygen Ozone Therapy Unit, 
Tirelli Medical Clinic, Pordenone, Italy for oxygen-ozone 
therapy for possible oxygen-ozone therapy for symptoms 
management. Patient informed consent was provided. 
She has been started on intravenous ozone to the SIOOT 
protocols, twice a week for one month at a concentration of 
50 mg in 200 cc of blood in 3-4 50 ml syringes (each 50 cc 

on their quality of life. There are not many pharmacologic 
options for controlling these symptoms, therefore non-
pharmaceutical interventions such as oxygen-ozone 
therapy are playing an important role in the management 
of rheumatologic symptoms [5]. Oxygen-ozone therapy has 
been previously reported by our group to be effective in 
fatigue of patients with tumors, Chronic Fatigue Syndrome 
and in patients with fibromyalgia [6,7].

Ozone is a gas discovered in the mid-nineteenth century, 
it is a molecule of three atoms of oxygen in a dynamically 
unstable structure because the mesomeric states present. 
Ozone has no color and a strong odor; it is explosive in 
solid or liquid form. Its half-life is 40 min at 20°C and is 
about 140 min at 0°C. In the atmosphere, its purpose is to 
protect us from the damaging effects of UV radiation. Ozone 
occurs at less than 20 µg/m3 from the Earth’s surface at 
concentrations that are absolutely compatible with life. 
Researchers believe ozone has many therapeutic properties, 
regardless of its dangerous effects [8]. The establishment of 
accurate medical ozone generators has only recently made 
permissible the evaluation of the mechanisms, action and 
possible toxicity of ozone in clinical trials [9]. Ozone can 
tarnish organic compounds [10], and, when present in smog, 
has well-known toxic effects on the respiratory tract [11,12]. 
The ozone employed in medicine derives from medical grade 
oxygen and is administered in accurate therapeutic doses, 
but it is never inhaled [13,14]. Ozone has health benefits in 
dental caries, decreases blood cholesterol and stimulates 
anti-oxidative responses, it modifies oxygenation in inactive 
muscles and is used in complementary treatment of hypoxic 
and ischemic syndromes [15,16].

All treatments for cancer can cause fatigue, perhaps 
because of the tissue damage, or the accumulation of 
products derived from dead cells. Cancer treatments are 
also the cause of pro-inflammatory cytokines development, 
important in patients complaining fatigue after the 
treatment [17]. Fatigue increases during radiation therapy, 
reaching its peak at about half cycle and improving about 
two months after the end of therapies. Biotherapies expose 
patients to endogenous and exogenous cytokines causing 
a flu-like syndrome with symptoms such as fever, chills, 
general malaise, fatigue, myalgias, and headaches, as well 
as cognitive deficits and mental fatigue. Chemotherapy also 
relates to fatigue and when pain, anxiety and depression 
are also present, it worsens it. The patient’s characteristics 
associated with aggravation or decrease of fatigue are 
unknown. Overall, fatigue and pain are often related with 
cancer treatments [18].

The objective of the present study is to report the efficacy 
of oxygen ozone therapy in three patients with breast cancer 
experiencing rheumatic symptoms such as muscular-skeletal 
pain and fatigue, while on aromatase inhibitors therapy. 
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