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1

The first patient-centered scientific congress in the field of Greek respiratory 
medicine, Bridges of Pulmonology 2023, took place on June 2023, in Patras. 
The congress welcomed over 1000 participants on its hybrid platform ‘bridging’ 
specialized professionals from different medical fields and highlighting 
the importance of a modern holistic approach in the management of the 
respiratory patient. A wide spectrum of topics was discussed, some of which 
were focused on interstitial lung diseases (ILDs). We aim to summarize the 
scientific highlights of Bridges of Pulmonology 2023 in the field of ILDs, 
enriched with the latest literature review.

Despite their similar clinical presentation, fibrotic lung diseases of different 
cause may have different prognosis and management. Grouping ILDs with 
progressive fibrosing behavior remains challenging, given that the response 
to treatment and the risk of further progression may differ according to the 
underlying disease entity1. On the other hand, splitting pulmonary fibrosis 
in order to apply personalized medicine has been hampered by the lack of 
clinically applicable molecular biomarkers linking endotypes with clinical 
phenotypes. Shedding light on the cellular and molecular mechanisms that 
generate and regulate fibrosis would be of great importance2. Recently, single 
cell profiling data have revealed cellular changes and immune aberrations in 
the usual interstitial pneumonia (UIP) lung. Several cell populations, such as 
alveolar epithelial cells and endothelial capillary cells, are substantially reduced 
in the fibrotic lung parenchyma samples3. In contrast, aberrant basaloid cells, a 
previously unknown cell type co-expressing epithelial, basal, mesenchymal and 
senescence genes and highly expressing genes typically related to idiopathic 
pulmonary fibrosis (IPF), have been identified in the fibroblastic foci, but not 
in control donor lungs3. Ectopic bronchial vascular endothelial cells abound in 
the affected alveolar regions of remodeling in IPF, while these cells are limited 
to the normal airway circulation. This finding is consistent with the already 
described histological observation of ‘proximalization’ of the distal airways in 
IPF3. Moreover, peripheral blood and lung single-cell RNA data from patients 
with IPF demonstrated that the immune elements and the chemokine signaling 
pathways could differentiate progressors from non-progressors. Classical 
monocytes and regulatory T-cells are increased, while other lymphocytic 
populations are decreased in progressive IPF compared to stable. Combined 
evidence from lung and blood samples, associated specific cytokines receptors 
(CCR) and their ligands (CCL) with the accumulation of these cell types, such as 
CCR2/CCL7 for monocytes and CCR4/CCL17 and CCR8/CCL18 for regulatory 
T-cells, and a mechanism of lung-blood recruitment has been suggested4. 
Despite promising data, the future taxonomy of pulmonary fibrosis based on 
sequencing technology is still in its infancy. 

The recently-introduced term ‘progressive pulmonary fibrosis’ (PPF) 
encompasses certain non-IPF ILDs that develop a progressive phenotype, as 
defined by clinical, functional and radiological criteria5. Both anti-fibrotic agents 
can decelerate disease progression, as measured by forced vital capacity 
(FVC) decline from baseline, but only nintedanib has received conditional 
recommendation for the treatment of PPF6. The identification of the predictors of 
disease progression, to integrate an individually tailored management approach 
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in the context of personalized medicine is of paramount 
importance. UIP pattern is an independent predictor of acute 
exacerbations and disease progression in non-IPF ILDs7. In 
a cohort of 167 patients with rheumatoid arthritis-ILD (RA-
ILD), the gradual decline of pulmonary function is worse in 
UIP pattern than nonspecific interstitial pneumonia8. Moreover, 
the extent of fibrotic features, the presence of honeycombing 
and traction bronchiectasis, as well as the elevated systolic 
pulmonary artery pressure >36.5 mmHg, are independent 
risk factors for mortality in IPF and other fibrosing ILDs9,10. A 
substantial minority of patients with scleroderma-related-ILD 
(SSc-ILD) may present with a rapid, continuous pattern of FVC 
decline with several consecutive episodes of deterioration. The 
phenotype of rapid progressors includes early-onset diffuse 
cutaneous SSc, with elevated acute-phase markers and 
topoisomerase I antibody positivity11. 

With regard to recent advances in non-IPF ILDs treatment, 
both mycophenolate mofetil (MMF) and cyclophosphamide 
presented favorable results in lung function, imaging, and 
clinical presentation in symptomatic/progressive SSc-
ILD, while MMF had a better toxicity profile12. Additionally, 
improvement of skin thickening and FVC measurements 
were noticed in patients with SSc treated with rituximab13. 
Towards this direction, the RECITAL study showed non-
superiority of rituximab compared to cyclophosphamide in 
progressive connective-tissue disease-ILDs (CTD-ILDs), 
and therefore, rituximab may be an alternative therapeutic 
choice in severe CTD-ILDs14; yet, the majority of these 
patients displayed an inflammatory imaging phenotype 
based on HRCT pattern. In the FOCUSSCED trial, tocilizumab 
stabilized lung function in a population of patients with 
early SSc-ILD with diffuse skin involvement, active disease 
and high inflammatory markers or platelet count15. Among 
anti-fibrotics, only nintedanib  has been proved to reduce 
the annual rate of FVC decline in patients with SSc-ILD. 
Moreover, a subgroup analysis of SENSCIS trial suggests a 
possible benefit of nintedanib on top of MMF in SSc, along 
with a good safety profile16. Nintedanib’s safety profile and 
efficacy were also assessed on SENSCIS-ON trial favoring its 
long-term use17. On the other hand, there is a pressing need 
for further research about pirfenidone, as the unclassifiable 
ILD and RELIEF trials were limited by their small sample size 
and the non-significance level of their primary endpoint18,19. 
These results may indicate pitfalls in current clinical practice, 
where treatment initiation occurs after FVC decline and thus, 
irreversible lung damage has already been installed. 

Ongoing clinical trials could hopefully broaden the 
therapeutic horizons of ILDs by identifying potential 
molecular targets and novel effective agents. However, drug 
development can take years for a single asset, and therefore, 
acceleration of these processes could be a game-changer. 
Growing interest has been noted in enhanced methods to 
bring robust evidence particularly in heterogenous diseases 
requiring multiple concomitant therapies. A new approach 
to trial design, which is known as Randomized, Embedded, 

Multifactorial, Adaptive Platform (REMAP), will favor the 
assessment of multiple concurrent therapies. A flagship study 
designed before COVID-19 pandemic for the assessment 
of community acquired pneumonia (CAP), REMAP-CAP, 
successfully showed the effectiveness of various treatment 
options for COVID-19 patients as well. Towards this 
direction, the aim of REMAP-ILD, detailly presented in this 
congress, is to create an international platform for clinical 
trials that can accelerate the assessment of therapies for 
individuals with ILD20. The primary endpoint is the FVC 
trajectory incorporating data from baseline, 12-month 
follow-up and any time points in between, indicating it 
as a better marker due to its easiness and frequency of 
measurement. The numerous medications that could 
be assessed simultaneously, the lower risk of individuals 
receiving ineffective therapy and the spectrum of patients 
with different types and stages of the disease, including rare 
forms, highlight a promising global modular adaptive trial.

In the era of personalized medicine, genetic screening 
could be a strong asset. During the last decades, 
intense research has elucidated pulmonary fibrosis 
genetic predisposition by the detection of numerous 
gene variants related to sporadic or familial fibrotic lung 
diseases21. Fibrogenic variants may reflect disease clinical 
characteristics, natural history and prognosis and may provide 
timely therapeutic approaches. Mutations in telomerase 
reverse transcriptase (TERT) and telomerase RNA(TERC) 
have been associated with multisystemic clinical syndromes, 
the telomeropathies, with concurrent hepatic, cutaneous or 
hematological disorders. Moreover, carriers of TERT and TERC 
pathogenic variations present pulmonary fibrosis of early 
onset and rapidly progressive course, with worse prognosis 
and worse outcomes after lung transplantation compared to 
non-carriers22,23. Interestingly, the prognostic significance of 
the telomere related gene (TRG) variants is higher than the 
histopathological and clinical features24. Additionally, higher 
incidence of lung cancer, usually adenocarcinomas, has been 
noticed in patients carrying pathogenic surfactant-related 
gene (SRG) variants. In carriers of SFTPA mutations, lung 
cancer is diagnosed more frequently and in younger ages 
than expected and coexists with pulmonary fibrosis in two-
thirds of cases. The possible underlying mechanisms include 
promotion of necroptosis without apoptosis and deficit 
surfactant protein-A-associated anti-neoplastic properties25. 
The mucin 5B promoter polymorphism has been associated 
with UIP pattern and may contribute to the early recognition 
of subclinical RA-ILD as part of a scoring system26. Regarding 
the therapeutic implications, recent data suggest that 
antifibrotic agents are beneficial for patients with pathogenic 
TRG alleles27. Clinical trials investigating the potential effect 
of the synthetic androgen Danazol in telomere related 
syndromes are currently in process28. Gene-based strategies 
of restoring surfactant function or telomere length are in the 
development pipeline with growing therapeutic potential, and 
may present favorable clinical outcomes in the future29,30. 
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The recently published European Respiratory Society 
statement on familial pulmonary fibrosis (FPF), suggests 
that genetic testing and counselling may be beneficial 
for: 1) patients with FPF, defined as having more than one 
relative of first or second degree with pulmonary fibrosis; 2) 
asymptomatic individuals with a recognized disease-causing 
allele in their family; 3) patients aged under 50 years with 
pulmonary fibrosis of unknown cause; and 4) patients with 
clinical characteristics suggestive of telomeropathy31. In the 
appropriate setting, genetic testing could be an option for 
patients with interstitial lung abnormalities, pretransplant 
patients or members of families where pulmonary fibrosis 
or lung adenocarcinoma appear through generations32,33. 
The routinely analyzed gene panel includes SRGs and TRGs, 
while screening for single nucleotide polymorphisms is 
not currently suggested31. Considering the current lack of 
official guidelines, the implementation of genetic testing 
in clinical practice still presents major challenges. The 
availability of techniques, the funding requirements and 
the different legislation rules among countries comprise 
significant hurdles33,34. Expertise in the field, along with 
a multidisciplinary approach, are prerequisites for the 
accomplishment and evaluation of the genetic analysis, 
and therefore, it can only be performed in highly specialized 
and fully equipped institutions33,34. The psychosocial impact 
of ILD diagnosis or predisposition must be taken into 
consideration. Therefore, it is necessary that genetic testing 
be accompanied by genetic counselling and follow-up of 
the patients and relatives33. The discovery of more genetic 
culprits, the elucidation of possible clinical and therapeutic 
implications of pathogenic variants in asymptomatic 
individuals and the demarcation of the role of genetic 
screening in the personalized management of pulmonary 
fibrosis, are anticipated future perspectives. 

A multidisciplinary team approach will improve the 
management of the ILD patient. Of note, ongoing efforts 
to promote personalized medicine will hopefully enrich this 
effort. The presented findings and proposals for further 
research may inspire both senior and young investigators to 
create ‘bridges’ in order to better understand the upcoming 
challenges, prolonging survival, and improving patients’ 
quality of life.
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INTRODUCTION
Tobacco use in either smoking or smokeless forms is a major 
public health challenge with 80% of users living in low- and 
middle-income countries (LMICs). Smokeless tobacco (SLT), 
defined as a tobacco containing product that is consumed 
through chewing in the mouth, sniffing, or as a dissolvable 
has over 356 million users globally with 232 million in India 
and Bangladesh1,2. SLT is a nicotine containing addicting 
substance with other carcinogenic chemicals that increases 
the risk of cancers of the head and neck, especially mouth 
and throat, and is independently associated with incidence of 
various cardiovascular diseases3,4. As per the Global Burden 
of Disease 2019 estimates, SLT is attributed to cause over 
8.6 million DALYs and about 350000 deaths annually5.

In LMICs, with most tobacco smokers being men and the 

prevalence of tobacco smoking being comparatively very low 
in women, there is a lack of policy attention and neglect 
of the impact of SLT use among women6. According to the 
Global Adult Tobacco Survey (GATS)-2 (2015–2016), India 
has 29.6% male and 12.1% female SLT users, signifying high 
prevalence in both genders compared to tobacco smoking 
in 19% men and only 2% women7. Women might have a 
higher risk of SLT addiction especially due to earlier initiation 
during adolescence and is also linked to a practice employed 
for suppression of hunger8. Furthermore, there is evidence 
to suggest that female SLT users have higher odds of 
developing oral cancer compared with males. SLT use during 
pregnancy is also linked to impairment of fetal lung and 
brain development, adverse maternal and infant nutritional 
outcomes, preterm delivery, low birth weight, and stillbirth9-12.

ABSTRACT
INTRODUCTION Despite low prevalence of tobacco smoking among women 
in India, smokeless tobacco (SLT) use constitutes a significantly higher burden. 
There is limited previous research in the field of tobacco use and quitting 
behavior particularly in older women in India. The study aims to ascertain the 
prevalence, patterns, and sociodemographic determinants of tobacco use and 
predictors of quit among older women in India. 
METHODS Cross-sectional and nationally representative data from the first 
and second wave of WHO's Study on global Ageing and Adult Health (SAGE 
2007 and 2015) were analyzed. Outcome variables included smoking and 
SLT use, with quit status assessed, while explanatory variables encompassed 
sociodemographic characteristics like age, education level, marital status, body 
mass index, religion, ethnicity, residence, wealth quintiles, and mother tongue.
RESULTS We observed a reduction in the prevalence of tobacco use in 
any form among women from 34.17% (SAGE-1) to 18.17% (SAGE-2). The 
prevalence of current tobacco use in any form was 9.89% (n=352; 95% CI: 
8.74–11.17), tobacco smoking was 9.42% (n=331; 95% CI: 8.29–10.69), 
while the prevalence of current SLT use was 12.3% (n=454; 95% CI: 10.99–
13.72). Muslim women had significantly higher odds of using SLT compared to 
Hindu women (AOR=1.86; 95% CI: 1.24–2.69). Successful quit after initiation 
to SLT use was reported in only 7.62% of the women. Women from scheduled 
caste ethnicity were less likely to achieve a successful quit (AOR=0.70; 95% 
CI: 0.09–5.81) compared to other caste groups.
CONCLUSIONS Approximately one in five older women used tobacco, with 
higher prevalence than GATS data, underscoring the need for continued 
surveillance and focused public health efforts. Furthermore, quit rates in female 
SLT users continue to be very low suggesting the need for strengthening 
access, availability, and affordability of tobacco cessation services to promote 
successful quitting behavior.
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Evidence from the GATS is also indicative of a declining 
trend in smokeless tobacco use amongst women from 
18.4% (2009–2010) to 12.8% (2016–2017). According 
to the National Family Health Survey-4 (2015–2016), a 
greater proportion of women in India have also reported an 
absence of intention to quit and also higher failure to quit 
SLT use compared to males13. Women in India are also less 
likely to notice health warnings related to tobacco including 
SLT use, suggestive of adverse social determinants such as 
reduced literacy contributing to higher risk of tobacco and 
SLT addiction compared to men. Consequently, three fifths 
of deaths attributable to SLT use occur in women14. In some 
cases, women may also lack confidence to access tobacco 
cessation services due to the perceived societal stigma 
linked to the phenomenon.

It is important to identify the prevalence and predictors of 
tobacco use through disaggregated data amongst women in 
India, particularly in the more vulnerable older population with 
prolonged addiction who, in the absence of interventions to 
promote cessation, have increased risk of developing cancer 
and heart disease due to the additive effect of multiple 
synergistic risk factors with tobacco14. However, there exists 
limited evidence on tobacco use characteristics by women 
in India. The evidence of tobacco use from demographic and 
health surveillance data is restricted to younger and middle-
aged women who have comparatively improved educational 
parameters which limits generalizability of those findings 
to older women13. Consequently, the present study was 
conducted with the objective of ascertaining the prevalence 
and sociodemographic determinants of tobacco (smoking 
and SLT) use and the predictors of quit in SLT-using older 
women in India from analysis of nationally representative 
health survey data. 

METHODS
Data source
The present study compares findings from two rounds of 
the WHO Study on Global Ageing and Adult Health (WHO 
SAGE) for India, a national survey that collected survey 
data from adults aged ≥50 years. Our work is based on the 
cross-sectional survey data collected in the SAGE Wave 1 
(2007–2008) and the SAGE Wave 2 (2015), India, which 
were implemented in the six selected states of Assam, 
Karnataka, Maharashtra, Rajasthan, Uttar Pradesh and West 
Bengal. Both SAGE Wave 1 and SAGE Wave 2 focused on 
data collection in persons aged ≥50 years and another 
smaller comparative sample of adults aged 18–49 years. 
The same primary sampling units (PSUs) and households 
covered in the SAGE Wave 1 in 2007 comprised the follow-
up sample for SAGE Wave 2 in 2015, although the extent 
of loss to follow-up and proportion of new recruitment is 
not reported. Both SAGE Wave 1 and 2, India, employed a 
multi-stage stratified cluster sample design. Based on the 
selection probability at each stage of selection, household, 
and individual weights for analysis at the household level and 

personal level, respectively, were determined. A total of 9116 
completed household interviews were included in SAGE Wave 
2, of which 1998 interviews were of persons aged 18–49 
years (1165 women and 833 men) and 7118 interviews of 
persons aged ≥50 years (3781 women and 3337 men). Data 
were collected using a standardized questionnaire having 
country-specific adaptations9,10.

Study population
The dataset consists of individuals aged 18–49 and ≥50 
years. In households identified as ‘older’ for sampling 
purposes, all household members aged ≥50 years were 
invited to participate in the study. We included women aged 
≥50 years in this analysis.

Outcome variables
The smoking status was assessed by the variable q3001: 
‘Have you ever smoked any tobacco products’ and q3002, 
‘Do you currently use any tobacco products?’. The SLT use 
was assessed by the variable q3002a: ‘Do you currently use 
smokeless tobacco?’, wherein both daily and non-daily users 
were considered as having SLT usage. SLT quit was assessed 
using the questions: ‘Used smokeless tobacco in the past?’, 
and ‘Do you currently use smokeless tobacco?’. 

Explanatory variables
In our analysis, we considered a set of individual 
sociodemographic and lifestyle characteristics as controlling 
variables. These characteristics encompassed age, education 
level, marital status, body mass index (BMI), religion, ethnic 
group, place of residence, and wealth quintiles.

Education level had 4 categories ranging from ‘Not 
educated/less than primary’ to ‘College and higher’. Principal 
Components Analysis was used to generate scores that 
were transformed into ‘wealth quintiles’, where quintile 1 
represents the lowest wealth and quintile 5 the highest. For 
marital status, categories of currently married and cohabiting 
were combined to form three categories. Similarly, the 
religious denomination variable was classified into three 
broad categories: Hinduism, Islam, and Other. Ethnic groups 
were classified as scheduled tribes, scheduled castes, other 
backward classes, and other. The WHO’s standard guidelines 
for BMI (kg/m2) were used to divide into three categories: 
normal (18.5), underweight (18.5–24.9), and pre-obese/
obese (≥25.0).

Statistical analysis
Univariate analysis was done to assess the distribution of 
the sample. The prevalence and frequency of SLT usage 
were calculated after applying sampling weights. For 
bivariate associations, a chi-squared test was performed. 
Binary logistic regression was used for multivariable 
regression analysis. Variables having a p<0.20 in the bivariate 
association were included in the binary logistic regression 
models for multivariable analysis. Both crude odds ratios 
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(ORs) and adjusted odds ratios (AOR) and their 95% CIs 
and p-values were calculated. A p<0.05 was considered 
significant in multivariable analysis. All assumptions were 
checked for the final logistic regression models. Data were 
analyzed using Stata version 15.1 (StataCorp, College 
Station, Texas).

Ethical considerations
The SAGE was approved by the World Health Organization’s 
Ethical Review Board (reference number RPC149). Written 
informed consent was obtained from all study respondents. 
The de-identified datasets were obtained after a formal 
permission from the IIPS. Since the SAGE datasets are 
anonymous and publicly available with no identifiable 
information about the participants, no separate ethical 
approval is required for this secondary data analysis.

RESULTS
The SAGE-2 (2015) dataset consisted of 4946 females, 
with a mean age of 54.62 years (SD=14.42). The mean 
age of initiation of smoking in women aged ≥50 years 
was 27.57 years (SD=21.74) and  for SLT it was 28.76 
years (SD=24.28). Table 1 gives the sociodemographic 
characteristics in the study sample consisting of females 
aged ≥50 years (n=3781).

In Table 2, it can be seen that the prevalence of tobacco 
ever use, in any form, among women decreased from 
34.17% (n=3254; 95% CI: 31.78–36.64) (SAGE-1; 2007) 
to 18.17% (n=3772; 95% CI: 16.63–19.82) (SAGE-2; 
2015). The prevalence of current tobacco product use in 
any form was 9.89% (n=352; 95% CI: 8.74–11.17). Overall 
prevalence of current tobacco smoking was 9.42% (n=331; 
95% CI: 8.29–10.69) and the mean duration of usage among 
current tobacco users was 18.67 years (SD=15.96). Overall 
prevalence of SLT usage among women aged ≥50 years was 
estimated as 12.3% (n=454; 95% CI: 10.99–13.72) and the 
mean duration of usage among current SLT users was 22.93 
years (SD=16.83). 

The prevalence of past SLT use in the women aged ≥50 
years was 1.19% for daily but not current user (n=43; 95% 
CI: 0.84–1.69), while 98.67% women reported as never 
having initiated tobacco use (n=3731; 95% CI: 98.16–99.04) 
(Table 2). Among all women aged ≥50 years, 6.59% (n=267) 
were only SLT users, 3.72% (n=144) were only tobacco 
smokers, and 5.69% (n=187) were dual users. Within the 
tobacco users (n=598), 23.26% (n=144; 95% CI: 19.06–
28.06) were only tobacco smokers, 41.17% (n=267; 95% 
CI: 36.11–46.42) were only SLT users, and 35.57% (n=187; 
95% CI: 30.87–40.58) were dual users.

Table 3 gives the distribution of factors associated with 
smoking status among women aged ≥50 years. On adjusted 
analysis, increasing BMI and wealth quintiles were observed 
as having significantly lower odds of smoking in women. 
Furthermore, women belonging to ‘Other’ religions had 
significantly higher odds of smoking compared to Hindu 

Table 1. Sociodemographic characteristics of the 
participants (SAGE Wave-2)

Characteristics Women (N=3781)

n %

Age (years)

50–59 1734 45.57

60–69 1293 34.12

≥70 754 20.31

BMI (kg/m2) (n=3450)

Underweight 927 28.22

Normal weight 1784 49.65

Pre-obese/obese 739 22.13

Marital status

Never married 26 0.45

Currently married/cohabiting 2358 62.94

Separated/widowed 1397 36.61

Education level

Not educated/lower than primary  451 37.37

Up to secondary school 603 44.95

High school 111 10.09

College and higher 91 7.59

Religion

Hinduism 3182 85.36

Islam 455 11.81

Other 142 2.83

Ethnic group

Scheduled tribes 285 6.71

Scheduled castes 635 14.95

Other backward classes 1751 49.77

Other 1108 28.57

Quintiles of wealth score

First 752 21.35

Second 699 17.88

Third 686 17.82

Fourth 792 21.42

Fifth 852 21.53

Residence

Urban 833 28.78

Rural 2948 71.22

Mother tongue (n=3554)

Hindi 1372 41.10

Bengali 828 19.70

Marathi 600 20.12

Other 981 19.08
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Table 2. Distribution of tobacco use in women in India

Variable SAGE Wave-2 (N=3781) SAGE Wave-1 (N=3534)

n % (95% CI) n % (95% CI)

Ever used any form of tobacco 
(either smoking or smokeless)

3772 3254

Yes 687 18.17 (16.63–19.82) 1047 34.17 (31.78–36.64)

No 3085 81.83 (80.18–83.37) 2207 65.83 (63.36–68.22)

Ever used smokeless tobacco in the past

Daily but not current user 43 1.19 (0.84–1.69)

Non-daily but not current user 7 0.14 (0.06–0.29)

Never initiated non-user 3731 98.67 (98.16–99.04)

Current tobacco user

Yes 352 9.89 (8.74–11.17) 985 29.14 (26.98–31.40)

No 3429 90.11 (88.83–91.26) 2549 70.86 (68.60–73.02)

Types of current tobacco user

Smokeless only 267 6.59 (5.61–7.74)

Smoking only 144 3.72 (2.99–4.63)

Dual user 187 5.69 (4.85–6.69)

Not using 3183 83.98 (82.39–85.46)

Table 3. Distribution of factors associated with smoking status in women (SAGE Wave-2, N=3772)

Variable Non-smoking 
(N=3085)

n (weighted 
%)

Smoking 
(N=687)  

n (weighted 
%)

OR (95% CI) pa AOR (95% CI) pb

Age (years) 0.0067 0.0705

50–59 (Ref.) 1450 (47.14) 282 (38.76) 1 1

60–69 1042 (33.19) 249 (38.52) 1.41 (1.10–1.81) 1.34 (1.03–1.74)

≥70 593 (19.67) 156 (22.72) 1.40 (1.08–1.82) 1.23 (0.92–1.65)

BMI (kg/m2) (n=3450) 0.001 0.0003

Underweight (Ref.) 696 (25.45) 231 (40.62) 1 1

Normal weight 1460 (50.3) 324 (46.71) 0.58 (0.46–0.74) 0.67 (0.52–0.87)

Pre-obese/obese 663 (24.25) 76 (12.67) 0.33 (0.22–0.49) 0.45 (0.29–0.68)

Ethnic group (n=3771) 0.001 0.1087

Scheduled tribes (Ref.) 219 (6.383) 65 (8.13) 1 1

Scheduled castes 481 (13.69) 153 (20.69) 1.19 (0.82–1.72) 1.14 (0.77–1.71)

Other backward classes 1458 (50.48) 289 (46.6) 0.72 (0.51–1.03) 0.82 (0.56–1.20)

Other 926 (29.45) 180 (24.57) 0.66 (0.46–0.94) 0.84 (0.56–1.24)

Religion (n=3771) 0.0005 0.0008

Hinduism (Ref.) 2617 (86.71) 559 (79.47) 1 1

Islam 354 (10.79) 99 (16.2) 1.64 (1.21–2.21) 1.72 (1.22–2.41)
Continued
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Table 4. Distribution of factors associated with current SLT use in women (SAGE Wave-2)

Variable Not current 
SLT user 
(N=3327)

n (weighted %)

Current SLT 
user (N=454)
n (weighted 

%)*

OR (95 % CI) pa AOR (95% CI) pb

Age (years) 0.0057 0.0425

50–59 (Ref.) 1548 (46.71) 186 (10.09) 1 1

60–69 1135 (33.61) 158 (13.61) 1.40 (1.04–1.89) 1.33 (0.98–1.82)

≥70 644 (19.68) 110 (15.01) 1.57 (1.17–2.21) 1.46 (1.05–2.03)

BMI (kg/m2) (n=3450) 0.0005 0.0453

Underweight (Ref.) 784 (26.78) 143 (16.89) 1 1

Normal weight 1559 (49.84) 225 (12.09) 0.68 (0.51–0.90) 0.76 (0.56–1.03)

Pre-obese/obese 686 (23.38) 53 (7.51) 0.40 (0.24–0.66) 0.53 (0.31–0.90)

Ethnic group (n=3779) <0.001 0.008

Scheduled tribes (Ref.) 240 (6.45) 45 (15.68) 1 1

Scheduled castes 527 (13.90) 108 (18.49) 1.22 (0.80–1.86) 1.20 (0.77–1.86)

Other backward classes 1561 (50.16) 190 (11.61) 0.71 (0.47–1.06) 0.74 (0.48–1.14)

Other 997 (29.50) 111 (9.47) 0.56 (0.37–0.85) 0.66 (0.42–1.04)

Variable Non-smoking 
(N=3085)

n (weighted 
%)

Smoking 
(N=687)  

n (weighted 
%)

OR (95% CI) pa AOR (95% CI) pb

Other 113 (2.506) 29 (4.335) 1.89 (1.16–3.08) 1.95 (1.11–3.44)

Quintiles of wealth score 0.001 0.0001

First (Ref.) 560 (19.15) 191 (31.31) 1 1

Second 550 (17.59) 147 (19.18) 0.67 (0.50–0.90) 0.68 (0.49–0.93)

Third 546 (16.97) 137 (21.58) 0.78 (0.56–1.09) 0.88 (0.61–1.26)

Fourth 657 (22.27) 135 (17.88) 0.49 (0.36–0.67) 0.55 (0.38–0.79)

Fifth 772 (24.03) 77 (10.05) 0.26 (0.18–0.37) 0.37 (0.23–0.58)

Residence 0.0298 0.9100

Urban (Ref.) 714 (30.17) 118 (22.86) 1 1

Rural 2371 (69.83) 569 (77.14) 1.46 (1.04–2.05) 1.02 (0.69–1.51)

Mother tongue 0.1788

Hindi 1152 (41.38) 219 (40.1) 0.80 (0.62–1.03)

Bengali 677 (19.67) 151 (20.06) 0.84 (0.65–1.10)

Marathi 486 (20.59) 110 (17.62) 0.71 (0.49–1.02)

Other (Ref.) 770 (18.36) 207 (22.22) 1

AOR: adjusted odds ratio. a p<0.20 included in adjusted regression model (age, BMI, ethnic group, religious denomination, quintiles of wealth score, and residence). b p<0.05 considered 
significant. Goodness of fit, p=0.1552.

Continued

Table 3. Continued
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Variable Not current 
SLT user 
(N=3327)

n (weighted %)

Current SLT 
user (N=454)
n (weighted 

%)*

OR (95 % CI) pa AOR (95% CI) pb

Religion (n=3779) 0.0115 0.0057

Hinduism (Ref.) 2817 (86.11) 365 (11.53) 1 1

Islam 387 (11.28) 68 (16.23) 1.49 (1.06–2.08) 1.83 (1.24–2.69)

Other 121 (2.61) 21 (19.07) 1.81 (1.05–3.12) 1.48 (0.80–2.73)

Quintiles of wealth 
score

0.001 0.0029

First (Ref.) 637 (20.35) 115 (16.38) 1 1

Second 615 (18.01) 84 (11.65) 0.67 (0.47–0.97) 0.67 (0.45–1.00)

Third 579 (16.81) 107 (17.26) 1.06 (0.73–1.56) 1.11 (0.72–1.72)

Fourth 696 (21.7) 96 (11.15) 0.64 (0.45–0.92) 0.69 (0.45–1.06)

Fifth 800 (23.12) 52 (5.78) 0.31 (0.20–0.50) 0.45 (0.26–0.77)

Residence 0.2977

Urban (Ref.) 745 (29.4) 88 (10.42) 1

Rural 2582 (70.6) 366 (13.05) 1.29 (0.88–1.90)

Mother tongue 0.0710 0.0619

Hindi 1255 (42.02) 117 (10.33) 0.68 (0.50–0.91) 0.66 (0.48–0.91)

Bengali 715 (19.44) 113 (13.44) 0.91 (0.67–1.23) 0.82 (0.59–1.15)

Marathi 512 (19.95) 88 (13.04) 0.88 (0.58–1.34) 1.01 (0.65–1.56)

Other (Ref.) 845 (18.6) 136 (14.54) 1 1

AOR: adjusted odds ratio. a p<0.20 included in adjusted regression model (age, BMI, ethnic group, religious denomination, quintiles of wealth score, and mother tongue) b p<0.05 considered 
significant. *Row-wise percentages given. Goodness of fit, p=0.1861.

Table 5. Determinants of quitting behavior among women ever initiated on SLT (SAGE Wave-2, N=491)

Variable Quit SLT (N=37)
% (95% CI)

OR (95% CI) pa AOR (95% CI) pb

Age (years) 0.664

50–59 (Ref.) 42.7 (25.12–62.34) 1

60–69 38.94 (22.49–58.35) 0.90 (0.36–2.29)

≥70 18.36 (9.08–33.62) 0.65 (0.24–1.72)

BMI (kg/m2) (n=452) 0.3037

Underweight (Ref.) 32.76 (17.36–53.05) 1

Normal weight 40.13 (22.15–61.23) 0.97 (0.37–2.55)

Pre-obese/obese 27.11 (11.81–50.82) 2.37 (0.70–7.98)

Ethnic group 0.041 0.05

Scheduled tribes (Ref.) 4.35 (1.06–16.21) 1 1

Scheduled castes 5.70 (1.75–17.02) 0.5 (0.08–3.16) 0.70 (0.09–5.81)

Other backward classes 54.35 (35.64–71.92) 2.27 (0.49–10.63) 3.40 (0.51–22.54)

Table 4. Continued

Continued
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women (AOR=1.95; 95% CI: 1.11– 3.44).
On bivariate analysis, age, BMI, ethnicity, religion, and 

quintiles of wealth score, were significantly associated 
(p<0.05) with SLT usage (Table 4). In the multivariate logistic 
regression analysis, increasing age, BMI, ethnic group, 
religion, and quintiles of wealth score, were significantly 
associated (p<0.05) with SLT usage. Elderly women (aged 
≥70 years) had higher odds of using SLT (AOR=1.46; 95% CI: 
1.05–2.03), while increasing BMI was negatively associated 
with SLT usage (AOR=0.53; 95% CI: 0.31–0.90). With 
reference to scheduled tribes, scheduled caste women had 
higher odds of using SLT (AOR=1.20; 95% CI: 0.77–1.86). 
Muslim women had higher odds of using SLT compared to 

the Hindu women (AOR=1.86; 95% CI: 1.24–2.69). There 
were 7.62% (n=37; 95% CI: 5.23–10.99) women who 
reported a successful quit after initiation with SLT (Table 5). 
The adjusted odds of quitting SLT in women belonging to 
the scheduled caste ethnicity were 0.70 times less (95% CI: 
0.09–5.81) compared to the scheduled tribe ethnicity group.

DISCUSSION
The present study evaluated the prevalence and 
sociodemographic determinants of tobacco use patterns 
and predictors of quit among older women aged ≥50 years. 
Age, BMI, lower wealth quintiles, and ethnicity were found 
to be the determinants associated with tobacco smoking in 

Table 5. Continued

Variable Quit SLT (N=37)
% (95% CI)

OR (95% CI) pa AOR (95% CI) pb

Other 35.59 (19.89–55.16) 3.18 (0.66–15.41) 4.37 (0.64–30)

Religion 0.094 0.06

Hinduism (Ref.) 62.07 (40.57–79.68) 1 1

Islam 23.69 (9.785–47.05) 1.96 (0.66–5.85) 1.35 (0.40–4.49)

Other 14.24 (4.099–39.22) 4.18 (0.98–17.80) 4.77 (1.28–17.76)

Quintiles of wealth score 0.737

First (Ref.) 28.85 (14.39–49.44) 1

Second 19.26 (9.20–35.96) 1.12 (0.37–3.39)

Third 20.75 (9.29–40.11) 0.82 (0.25–2.67)

Fourth 13.26 (5.85–27.34) 0.67 (0.21–2.12)

Fifth 17.87 (6.26–41.50) 1.74 (0.42–7.17)

Residence 0.409

Urban (Ref.) 33.02 (16.19–55.70) 1

Rural 66.98 (44.30–83.81) 0.65 (0.24–1.79)

Mother tongue 0.295

Hindi 26.74 (12.03–49.35) 1.10 (0.35–3.45)

Bengali 37.12 (20.75–57.09) 2.45 (0.93–6.48)

Marathi 20.27 (9.942–36.93) 1.35 (0.48–3.80)

Other (Ref.) 15.87 (7.89–29.35) 1

Type of past-use (n=50) 0.368

Daily (Ref.) 87.77 (73.62–94.86) 1

Non-daily 12.23 (5.14–26.38) 2.87 (0.28–29.40)

Type of addiction (n=36) 0.859

SLT only (Ref.) 81.60 (61.99–92.34) 1

Dual user 18.40 (7.66–38.01) 1.18 (0.18–7.80)

AOR: adjusted odds ratio. a p<0.20 included in the adjusted regression model (ethnic group and religious denomination). b p<0.05 considered significant. Goodness of fit, p=0.89.
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the study sample, in line with the results of prior studies12,13. 
However, the prevalence of tobacco smoking in women aged 
≥50 years in this analysis from the SAGE survey (9.42%) was 
nearly two-fold higher compared to observations from the 
GATS survey data (5.14%), suggesting the need for repeated 
surveys to validate the extent of this public health problem in 
India, especially in women12.

We found that the majority of tobacco users among 
females aged ≥60 years were SLT users, a finding similar 
to a study based on GATS I and II15. On bivariate analysis, 
age, BMI, ethnicity, quintiles of wealth index, and religious 
denomination were significantly associated with SLT usage. 
These findings agree with studies conducted in other LMICs 
such as Pakistan16, Bangladesh17 and Nepal18. SLT usage is 
often initiated at an early age when children are exposed and 
normalized to it and are frequently involved in its purchase for 
family members19. In this study, SLT use was found  to have 
significantly declined among women, a finding which also 
corroborates the trend from GATS-1 and GATS-212. Similar 
to previous studies, age was found to be directly associated 
with SLT use, whereas BMI was found to have an inverse 
relation in our analysis15,20.

Furthermore, we observed that women belonging to the 
poorest section of society (first quintile) had higher odds of 
using SLT, a finding similar to that observed in the GATS 
2 survey21. In this study, spoken language did not have a 
statistically significant association with SLT use unlike a 
previous study suggesting that the association was likely to 
have been coincidental22.

Nevertheless, our study findings indicate that ethnicity is 
possibly linked with SLT use in India as the scheduled caste 
ethnicity women had significantly higher odds of consuming 
SLT compared to women from other caste groups. A study 
based on the second round of the Indian National Family 
Health Survey (NFHS-2; 1998–1999) had also reported 
that tobacco consumption was significantly more prevalent 
among scheduled caste populations, signifying their 
persistent vulnerability13. Prior evidence also suggests that 
women belonging to socioeconomically disadvantaged 
populations employed in hard labor activities often use 
tobacco to suppress hunger8,23 and reduce perceived stress. 
Further, our finding suggests that Muslim women were more 
likely to use SLT, a finding consistent with evidence from 
NFHS-213 and Bangladesh24.

The present study findings suggest that a very small 
proportion of older women who are SLT users in India 
successfully quit tobacco. Improving the awareness of the 
harmful effects of tobacco and especially SLT use among 
women is necessary to reduce its initiation and persistence25. 
Evidence from GATS 2 had shown that nearly half of the 
women in India (45.3%) fail to take notice of health warnings 
on SLT product packages26. Furthermore, the use of quitline/
helpline/direct counselling is very low overall, due to difficult 
accessibility, lack of social support, and associated stigma27. 

Our study findings suggest the need for enhanced 

tobacco use surveillance and targeted interventions for 
promoting tobacco cessation, especially SLT, amongst older 
women users who experience the double impact of adverse 
social determinants such as lower SES, and belonging to 
marginalized communities that contribute to reduced access 
to tobacco quit services. Future research should also explore 
the evolving dynamics of determinants and cultural factors 
shaping tobacco use, since a nuanced understanding of the 
motivations for tobacco use in this vulnerable population can 
inform the design of tailored interventions which are effective 
in reducing tobacco consumption among women in India.

Strengths and limitations
The key strength of this study is that it used data from 
the SAGE survey which used standardized questionnaires, 
a robust sampling strategy, and validated data collection 
methods, with high representativeness for older populations. 
However, this study has a few limitations. First, the data 
in this study are mostly cross-sectional, and therefore 
causation cannot be assumed in any direction. Second, 
recall and social desirability bias may have led to the likely 
underestimation of the tobacco burden, especially due 
to social stigma related to tobacco use among women 
in India28. Third, data points on willingness to quit and 
frequency and type of quit attempts were not available in 
this survey.

CONCLUSIONS
Nearly one in five older women were found to use tobacco 
in some form. The higher prevalence of tobacco smoking 
and smokeless tobacco use compared to GATS data calls 
for continuous surveillance and focused public health 
efforts. Furthermore, quit rates in female SLT users continue 
to be very low (nearly one in ten) suggesting the need for 
strengthening access, availability, and affordability of tobacco 
cessation services to promote successful quitting behavior.

ACKNOWLEDGEMENTS
We thank the IIPS for providing access to the datasets and 
permission to conduct this analysis.

CONFLICTS OF INTEREST
The authors have completed and submitted the ICMJE Form 
for disclosure of Potential Conflicts of Interest and none was 
reported.

FUNDING
There was no source of funding for this research.

ETHICAL APPROVAL AND INFORMED 
CONSENT 
Ethical approval and informed consent were not required 
for this secondary analysis of the SAGE datasets which 
are anonymous and publicly available, with no identifiable 
information about the participants.



26

Research paper PNEUMON

Pneumon 2024;37(1):1
https://doi.org/10.18332/pne/175144

9

DATA AVAILABILITY 
The SAGE-1 and SAGE-2 survey datasets are available free 
of charge on request from the International Institute of 
Population Sciences through the website: https://iipsindia.
ac.in/content/SAGE-data.

PROVENANCE AND PEER REVIEW
Not commissioned; externally peer reviewed.

AUTHORS’ CONTRIBUTIONS
VM and BS: concepts; literature search, data analysis, 
manuscript review and editing. RS: concepts; literature 
search, manuscript review and editing. SB: concepts, design, 
writing of first draft, manuscript review and editing.

REFERENCES
1. WHO report on the global tobacco epidemic 2021: 

addressing new and emerging products. World Health 
Organization. July 27, 2021. Accessed April 2, 2023. 
https://www.who.int/teams/health-promotion/tobacco-
control/global-tobacco-report-2021 

2. Radhika AG, Preetha GS, Neogi SB. Need for Gender Focused 
Policies Addressing Smokeless Tobacco Use among Women 
in India: A Review. Asian Pac J Cancer Prev. 2021;22(S2):7-
12. doi:10.31557/APJCP.2021.22.S2.7

3. Liao CY, Chen YJ, Lee JF, Lu CL, Chen CH. Cigarettes and 
the developing brain: Picturing nicotine as a neuroteratogen 
using clinical and preclinical studies. Tzu Chi Med J. 
2012;24(4):157-161. doi:10.1016/j.tcmj.2012.08.003 

4. Rogers JM. Tobacco and pregnancy. Reprod Toxicol. 
2009;28(2):152-160. doi:10.1016/j.reprotox.2009.03.012 

5. Singh S, Jain P, Singh PK, Reddy KS, Bhargava B. White paper 
on smokeless tobacco & women’s health in India. Indian 
J Med Res. 2020;151(6):513-521. doi:10.4103/ijmr.
IJMR_537_20

6. Ashfaq M, Channa MA, Malik MA, Khan D. MORPHOLOG-
ICAL CHANGES IN HUMAN PLACENTA OF WET SNUFF 
USERS. J Ayub Med Coll Abbottabad. 2008;20(2):110-
113. Accessed November 5, 2023. https://citeseerx.
ist.psu.edu/document?repid=rep1&type=pdf&doi=d-
7399038f5164ee00b9483d26b4a8d65747dbd65

7. Gupta PC, Subramoney S. Smokeless tobacco use, birth 
weight, and gestational age: population based, prospective 
cohort study of 1217 women in Mumbai, India. BMJ. 
2004;328:1538. doi:10.1136/bmj.38113.687882.EB

8. Gupta PC, Subramoney S. Smokeless tobacco use and risk 
of stillbirth: a cohort study in Mumbai, India. Epidemiology. 
2006;17(1):47-51. doi:10.1097/01.ede.0000190545.19168.
c4

9. SAGE Wave-1. International Institute for Population Sciences. 
Accessed April 2, 2023. https://iipsindia.ac.in/content/
SAGE-wave-1

10. SAGE Wave-2. International Institute for Population Sciences. 
Accessed April 2, 2023. https://iipsindia.ac.in/content/
SAGE-wave-2

11. Gupta PC, Arora M, Sinha D, Asma S, Parascondola M, eds. 
Smokeless Tobacco and Public Health in India. Ministry 
of Health & Family Welfare, Government of India; 2016. 
Accessed November 5, 2023. https://portal-uat.who.int/
fctcapps/sites/default/files/kh-media/Final-Version-of-
SLT-Monograph.pdf 

12. Singh A, Ladusingh L. Prevalence and determinants of 
tobacco use in India: evidence from recent Global Adult 
Tobacco Survey data. PLoS One. 2014;9(12):e114073. 
doi:10.1371/journal.pone.0114073

13. Rani M, Bonu S, Jha P, Nguyen SN, Jamjoum L. Tobacco use 
in India: prevalence and predictors of smoking and chewing 
in a national cross sectional household survey. Tob Control. 
2003;12(4):e4. doi:10.1136/tc.12.4.e4

14. WHO Framework Convention on Tobacco Control: Overview. 
WHO Framework Convention on Tobacco Control. Accessed 
April 2, 2023. https://fctc.who.int/who-fctc/overview

15. Ghosal S, Sinha A, Kanungo S, Pati S. Declining trends in 
smokeless tobacco use among Indian women: findings from 
global adult tobacco survey I and II. BMC Public Health. 
2021;21:2047. doi:10.1186/s12889-021-12089-6

16. Abbas SM, Alam AY, Usman M, Siddiqi K. Smokeless tobacco 
consumption in a multi-ethnic community in Pakistan: a cross-
sectional study. East Mediterr Health J. 2014;20(6):385-390. 
Accessed November 5, 2023. https://applications.emro.who.
int/EMHJ/V20/06/EMHJ_2014_20_6_385_390.pdf

17. Huque R, Zaman MM, Huq SM, Sinha DN. Smokeless tobacco 
and public health in Bangladesh. Indian J Public Health. 
2017;61(suppl):S18-S24. doi:10.4103/ijph.IJPH_233_17

18. Sreeramareddy CT, Pradhan PMS, Mir IA, Sin S. Smoking and 
smokeless tobacco use in nine South and Southeast Asian 
countries: prevalence estimates and social determinants 
from Demographic and Health Surveys. Popul Health Metr. 
2014;12:22. doi:10.1186/s12963-014-0022-0

19. Narain R, Sardana S, Gupta S, Sehgal A. Age at initiation & 
prevalence of tobacco use among school children in Noida, 
India: a cross-sectional questionnaire based survey. Indian J 
Med Res. 2011;133:300-307. Accessed November 5, 2023. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3103155/
pdf/IJMR-133-300.pdf

20. Pednekar MS, Gupta PC, Shukla HC, Hebert JR. Association 
between tobacco use and body mass index in urban Indian 
population: implications for public health in India. BMC Public 
Health. 2006;6(70):1-8. doi:10.1186/1471-2458-6-70

21. Goyal LD, Verma M, Garg P, Bhatt G. Variations in the patterns 
of tobacco usage among indian females - findings from the 
global adult tobacco survey India. BMC Womens Health. 
2022;22:442. doi:10.1186/s12905-022-02014-3

22. Mishra GA, Kulkarni SV, Gupta SD, Shastri SS. Smokeless 
tobacco use in Urban Indian women: Prevalence and 
predictors. Indian J Med Paediatr Oncol. 2015;36:176-182. 
doi:10.4103/0971-5851.166739

23. Aluckal E, Pulayath C, Chithra P, Balakrishna MS, Luke AM, 
Mathew S. Tobacco Cessation Behavior Among Smoking and 
Smokeless Form Tobacco Users in the Indigenous Population 



27

Research paper PNEUMON

Pneumon 2024;37(1):1
https://doi.org/10.18332/pne/175144

10

of Ernakulam, India. J Pharm Bioallied Sci. 2020;12(Suppl 
1):S194-S198. doi:10.4103/jpbs.JPBS_58_20

24. Hossain MS, Kypri K, Rahman B, Arslan I, Akter S, Milton AH. 
Prevalence and correlates of smokeless tobacco consumption 
among married women in rural Bangladesh. PLoS One. 
2014;9(1):e84470. doi:10.1371/journal.pone.0084470

25. Nair S, Schensul JJ, Begum S, et al. Use of smokeless 
tobacco by Indian women aged 18-40 years during pregnancy 
and reproductive years. PLoS One. 2015;10(3):e0119814. 
doi:10.1371/journal.pone.0119814

26. Tata Institute of Social Sciences, Mumbai and Ministry of 
Health and Family Welfare, Government of India. Global Adult 
Tobacco Survey GATS 2 India 2016-17. Ministry of Health 
and Family Welfare, Government of India. Accessed April 
2, 2023. https://main.mohfw.gov.in/sites/default/files/
GlobaltobacoJune2018_0.pdf

27. Murthy P, Saddichha S. Tobacco cessation services in India: 
recent developments and the need for expansion. Indian 
J Cancer. 2010;47(Suppl 1):69-74. doi:10.4103/0019-
509X.63873

28. Singh PK, Jain P, Singh N, et al. Social desirability and under-
reporting of smokeless tobacco use among reproductive 
age women: Evidence from National Family Health 
Survey. SSM Popul Health. 2022;19:101257. doi:10.1016/j.
ssmph.2022.101257



28

Research paper PNEUMON

Pneumon 2024;37(1):3
https://doi.org/10.18332/pne/174851

1

INTRODUCTION
Lung cancer is currently the leading cause of death from 
neoplastic diseases worldwide. During the preceding 
decades, it was the most commonly occurring malignant 
disease, both in terms of impact and mortality. According 
to Globocan, it is estimated that for the year 2020 there 
were more than 2 million new cases and 1.7 million deaths 
from lung cancer, making lung cancer the most common and 
deadly malignant disease. In Greece, during 2020, almost 
9000 new lung cancer cases were diagnosed1. Though 
lung cancer is the leading cause of death in most areas, 
the incidence rates vary significantly between countries, as 
they reflect the smoking habits, the socioeconomic status 
and cultural differences of each country as they evolve over 
time2. In Greece, in 13.8% of all newly diagnosed cancer 

cases during 2020, the primary location of the malignancy 
was the lung2; though, no further information on the specific 
features of the patients or their cancer characteristics was 
available. It is well known that available data for lung cancer 
epidemiology and specific features of lung cancer patients 
in Greece are scarce, as there is no official registry for lung 
cancer. It is unquestionable that epidemiology is the key 
to understanding the specific features of a disease in a 
local population, so every scientific information available is 
important to be collected in order to achieve an insightful 
perspective on the disease burden in the Greek population. 
The aim of the study was to record the epidemiological 
characteristics of patients newly diagnosed with lung 
cancer, from January 2009 to December 2018 at the 
Bronchoscopy Unit of a large tertiary Hospital of Greece and 
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to compare them with similar data from previous years from 
the international literature, in order to investigate potential 
differences in the features of the local population.

METHODS
This was a retrospective epidemiological cohort study. For 
this study we used data retrieved from the Bronchoscopy 
Unit database of the Pulmonology Department of the General 
Hospital ‘Evangelismos’, which is one of the largest tertiary 
hospitals in Greece. The Bronchoscopy Unit follows yearly a 
large number of patients which undergo bronchoscopy for 
diagnostic or therapeutic purposes.

The aforementioned database contained the retrospective 
data obtained from all patients diagnosed with neoplastic 
disease via fiberoptic bronchoscopy (FOB) from January 
2009 to December 2018. From the database, we have 
extracted the demographic data (gender, age, smoking habit), 
the tumor location based on the computed tomography 
(CT) scans, bronchoscopy report with associated images, 
and the histopathology/cytology reports that yielded 
the diagnosis.  The report from the CT performed before 
the initial bronchoscopy was studied, providing further 
information regarding staging. The diagnosis in each patient 
was established by the histopathological examination and/
or assessment of the tissue biopsy of transbronchial needle 
biopsy (TBNB), from the cytology of bronchoalveolar lavage 
(BAL), washing fluid and brushing.

In this study we only included patients with primary 
lung cancer and we excluded patients that were diagnosed 
with a prior history of lung cancer, secondary lung cancer 
of extra-pulmonary origin, lymphoma or atypia without the 
confirmation of at least in situ carcinoma. 

All the patients of the study had received an initial chest 
CT, and under the suspicion of a primary lung cancer, further 
investigation with FOB was scheduled. The results were 
stratified according to demographics, patient symptoms, 
CT imaging findings, FOB findings, and histology/cytology. 
The smoking status of the patients has been recorded based 
on the information they provided. The exposure has been 
measured as pack-years, meaning how many cigarettes 
they have smoked in their lifetime, with a pack equal to 
20 cigarettes. A cut-off of 30 pack-years has been used 
to stratify heavy and light smokers. The current smoking 
status has been recorded as current smokers for those who 
continued smoking during the time of diagnosis, ex-smokers 
for those that had quit at least a year before diagnosis, and 
never smokers for those that have never been smokers.

All the patients consented to FOB (Olympus video 
bronchoscope) in our Bronchoscopy Unit. The findings of the 
bronchoscopy were reported right after the procedure and in 
most cases pictures of the endoscopic findings were taken.

The pathological types of the tumors had been classified 
according to the 2021 WHO classification for lung tumors3 
as: 1) Adenocarcinoma (ADLC), 2) Squamous cell carcinoma 
(SqCLC), and neuroendocrine tumors divided into: 3) Small 

cell lung cancer (SCLC), 4) Large cell neuroendocrine 
carcinoma (LCNEC), and 5) Adenosquamous carcinoma 
(combined type). Some non-small cell lung cancer types 
(NSCLC) that could not be further specified were classified 
as: 6) Not otherwise specified (NOS), and finally 7) Other, all 
the rare types found that cannot be classified in one of the 
previous categories.

Statistical analysis
Categorical variables are presented as mean and standard 
deviation (SD), and qualitative variables as absolute and 
relative frequencies. For comparisons of proportions, chi-
squared and Fisher’s exact tests were used. Student’s 
t-tests were computed for comparison of mean values 
when the distribution was approximately symmetric. All p 
values reported are two-tailed. Statistical significance was 
set at 0.05 and analyses were conducted using SPSS 23.0 
software.

RESULTS
A total of 637 patients were diagnosed with primary lung 
cancer between January 2009 and December 2018 at the 
Bronchoscopy Unit of the Pulmonary Department of the 
‘Evangelismos’ Hospital. In all cases, the diagnosis was 
made through Fiberoptic Bronchoscopy, after the endoscopic 
acquisition of endobronchial sampling, transbronchial 
sampling, bronchial washing fluid, bronchial brushing and/
or bronchoalveolar lavage (BAL), and the subsequent 
histopathological and/or cytological examinations.

Epidemiology
The patients’ age ranged 36–91 years, but the majority 
(57.6%) of patients were aged 50–69 years at the time of 
diagnosis. Very few patients (3.3%) were aged <49 years. The 
mean age of the patients was 66 years and the median age 
of the patients was also 66 years. The majority of patients 
were men (77.1%) and only 22.9% were women (Table 1). In 
terms of smoking history, there is a significant percentage of 
missing data, but most of the patients were active smokers 
at the time of diagnosis (74.3%). Less than 10% had never 
been smokers and the majority had over 30 pack-years (Table 
1).

At the time of diagnosis distant metastases were 
confirmed in 389 (61%) patients and 450 (70%) had 
enlarged lymph nodes in the mediastinum or other locations, 
as detected by the CT chest. Thirteen patients were classified 
as stage I or II, identified by CT scan and bronchoscopy, 
without further investigation. Even though the location of the 
primary tumor was the lungs for all patients, 48.7% had main 
symptoms from the respiratory system. The most common 
initial complaint of the patients was persistent cough 
(15.4%), symptoms from distant metastases (15.1%), and 
general symptoms (e.g. fatigue, fever, weight loss) (14%). 
A significant proportion of the patients (14.9%) had no 
symptoms at the time of diagnosis and the detection of the 
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malignancy was an incidental finding (Table 1).
In the initial CT scan performed before the FOB that set 

the diagnosis, the most common finding was one or more 
nodules or masses in the lungs. Although in most cases 
the chest CT scan showed findings located in the lung 
parenchyma or bronchi, about one-fourth of the patients 
had only findings outside of the lungs, most commonly 
from metastatic locations. In less than 10% of the cases, 
the main finding was a pleural effusion, atelectasis, ground 
glass opacities, consolidation or mediastinal lymph node 
enlargement (Table 1). A FOB has been performed in all 
patients and the histological/cytological examinations of 
collected specimens established the diagnosis. Though, 
36.9% of the patients presented a visible endobronchial 
lesion, the remainder featured the presence of a submucosal 
lesion, external pressure at the bronchi, or no pathological 

Table 1. Demographic data, main symptom, 
computed tomography images and endobronchial 
findings from fiberoptic bronchoscopy of the patients 
at the time of diagnosis with primary lung cancer

n (%)

Age (years)

<40 2 (0.3)
40–49 19 (3.0)
50–59 128 (20.2)
60–69 238 (37.5)
70–79 184 (29.0)
≥80 64 (10.1)
Missing 2
Gender
Male 491 (77.1)
Female 146 (22.9)
Smoking habit (pack-years)
No 35 (8.2)
<29 17 (4.0)
≥30 376 (87.9)
Missing 209
Smoking status
Never 35 (7.7)
Current smoker 338 (74.3)
Ex-smoker (quit >1 year) 82 (18.0)
Missing 181
Symptoms
Cough 98 (15.4)
Distal metastases 96 (15.1)
Random finding 95 (14.9)
General symptoms 89 (14.0)
Hemoptysis 82 (12.9)
Dyspnea 71 (11.1)
Chest pain 56 (8.8)
Other/no data 50 (7.9)
Computed tomography findings
Mass/nodule 368 (57.8)
Distal metastases 136 (21.4)
Pleural effusion 56 (8.8)
Mediastinal lymph node enlargement 32 (5.0)
Atelectasis 28 (4.4)
Consolidation–ground glass opacity 15 (2.4)
Other 2 (0.3)
Endobronchial findings (FOB)
Endobronchial mass 235 (36.9)
Submucosal infiltration 215 (33.8)
No visible lesion 112 (17.6)
External pressure 73 (11.5)
Other 2 (0.3)

FOB: fiberoptic bronchoscopy.

Table 2. Histopathological type of the tumor and 
location of the primary lung cancer lesion at the 
time of diagnosis 

Diagnosis n (%)

Histopathological type of tumor

ADLC 202 (31.7)

SqCLC 169 (26.5)

SCLC 165 (25.9)

NSCLC NOS 67 (10.5)

LCNEC 9 (1.4)

Combined 5 (0.8)

Other 20 (3.1)

Location

Right lung (RL) 252 (39.6)

Right upper lobe (RUL) 163 (25.9)

Right middle lobe (RML) 29 (4.6)

Right lower lobe (RLL) 60 (9.4)

Left lung (LL) 140 (22.0)

Left upper lobe (LUL) 82 (12.9)

Lingula 7 (1.1)

Left lower lobe (LLL) 51 (8.0)

>1 lobe ipsilateral 132 (27.0)

>1 lobe contralateral 40 (6.3)

Outside lung parenchyma/bronchi 29 (4.6)

Mediastinum 12 (1.9)

Trachea 17 (2.7)

Unidentified primary location 44 (6.9)

ADLC: adenocarcinoma. SqCLC: squamous cell carcinoma. SCLC: small cell lung cancer. 
NSCLC: non-small cell lung cancer. NOS: no otherwise specified. LCNEC: large cell 
neuroendocrine carcinoma. 
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findings (Table 1).
As far as endoscopic inspection at the time of diagnosis, 

the most commonly observed finding was an endobronchial 
mass (36.9%), but in only 2.4% of the patients the 
endobronchial mass caused signs of bronchial obstruction. 
In a significant proportion (17.6%), no visible lesion had been 
detected during bronchoscopy and the diagnosis was made 
without direct visualization of the lesion under the guidance 
of CT images and endobronchial ultrasound (EBUS).

The most common histopathological diagnosis was 
adenocarcinoma (ADLC) (31.7%), followed by squamous 
cell carcinoma (SqCLC) and small cell carcinoma (SCLC) 
(26.5% and 25.9%, respectively). A less commonly observed 
diagnosis was non-small-cell-lung carcinoma non-
otherwise-specified (NSCLC-NOS). Various not commonly 
observed histopathological diagnoses had appeared in a very 
small percentage and were grouped under the term ‘Other’, 
and 57.8% of the patients had a solitary lesion in the lungs 
and only in a small percentage the lesion was not identified 
inside the lung parenchyma or the bronchi. In the majority of 
patients, the lesion was located in the right lung (39.6%) and 
more specifically in the right upper lobe (RUL) (25.9%). The 
upper lobes in both lungs were generally a common location 
for a primary lesion (35.6%) (Table 2).

Correlation of the primary tumor location with other 
characteristics of the patients and tumor features 
The location of the primary tumor correlated with statistical 
significance to specific characteristics of the patients’ 
symptomatic presentation during the initial assessment 
(p<0.001); this p-value applies to the general category of 
symptoms, meaning that the symptoms of the patients were 
statistically significant related to the location of the tumor 
(Table 3). When the location of the primary tumor was in the 
right middle lobe (RML), they presented most frequently with 
hemoptysis (24.1%). The patients with a primary lesion in the 
RUL experienced cough more often (22.1%) and the patients 
with findings only in the mediastinum had mainly general 
systemic symptoms (41.7%).

The patients presented more often with lymph node 
enlargement, as detected at the initial CT assessment when 
their primary tumor was located in the RUL, right lower lobe 
(RLL), mediastinum or when they presented with multiple 
ipsilateral or contralateral lesions (p<0.001) (Table 3).

The patients smoking history showed no statistically 
significant correlation with the location of the tumor 
(p=0.222). Submucosal infiltration was the most commonly 
observed endoscopic sign for multiple lung lesions, as seen 
in 55.3% of cases with more than one ipsilateral lesion and 
50% of cases with multiple contralateral lesions. When the 
lesion was located in the RUL or RML, it was most commonly 
visualized endobronchially (p<0.001), with exception in 
lesions located in the lingula and thus not easily accessible. 
Distant metastases were identified more often when the 
patients had multiple pulmonary contralateral lesions (42.5%) 

on their initial CT scan, and pleural effusions were present 
most commonly in patients who had multiple ipsilateral 
lesions (14.4%). When the main lesion was located in the 
left lung, the CT showed a mass or nodule in almost all cases 
but in the right lung we often had other findings, such as 
consolidations, ground glass opacities (GGOs), atelectasis or 
distant metastases (p<0.001) (Table 3).

Correlation of the primary tumor pathology with 
other characteristics of the patients and tumor 
features 
The majority of patients were smokers, a finding independent 
of the histological type of the tumor (Table 4). Among the 
thirty-five non-smoker patients, seventeen of them had an 
ADLC, there was though a small number of five non-smokers 
with SCLC (p=0.028); this p-value and all relevant p-values 
apply to the general categories compared and not to an 
individual characteristic. Half of the patients with ADLC or 
neuroendocrine tumors had recognizable distant metastases 
at the time of diagnosis, but this percentage was significantly 
lower for patients with SqCLC (27.2%) (p<0.001) (Table 4). 
Comparing the histological type of the tumor with the CT 
findings, patients with neuroendocrine tumors had a higher 
rate of metastatic disease (27.3%) than other histological 
types, and patients with SqCLC had more often a solitary 
mass or nodule at initial imaging (65.1%) (p<0.001). The 
evidence of lymph node involvement from the CT was not 
correlated with statistical significance to the histologic 
diagnosis (p=0.063) (Table 4).

Correlation of the patients’ symptoms with other 
characteristics of the patients and tumor features 
Irrespective of the main presenting symptom, the most 
common radiological sign was a mass or nodule located in 
the lungs. Though, in patients who presented with symptoms 
attributable to distant metastases, the main radiological 
finding was evidence of metastatic disease (59.4%) (Table 
5). Also, patients presenting with dyspnea had an associated 
pleural effusion (36.6%) and patients with disease located 
only in the mediastinum presented more often with 
generalized systemic symptoms (11.2%) (p<0.001); this 
p-value and all relevant p-values apply to the general 
categories compared and not to an individual characteristic.

Patients presenting with dyspnea, chest pain or 
generalized symptoms had an associated lymphadenopathy 
with a prevalence of approximately 70%, but when 
presenting with hemoptysis this percentage was lower 
(53.7%). Almost all the patients who presented with 
symptoms from distant metastases had pathologically 
enlarged lymph nodes at the CT scan at the time of 
diagnosis (92.7%) (p<0.001).

Finally, when comparing the endobronchial findings during 
the FOB that established the diagnosis with the existence of 
distant metastases, a lower rate of metastases was observed 
when the main finding was an endobronchial mass (30.2%) 
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Table 4. Correlation of histopathologic type of the cancer with the smoking habit of the patients, the 
existence of distal metastases and the computed tomography findings

Factors Histopathological type

ADLC SqCLC SCLC NSCLC 
NOS

Combined LCNEC Other

n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Smoking habit (p=0.028)

Yes 130 (88.4) 114 (94.2) 106 (95.5) 29 (93.5) 2 (100) 5 (100) 7 (63.6)

No 17 (11.6) 7 (5.5) 5 (4.5) 2 (6.5) 0 (0) 0 (0) 4 (36.4)

Distal metastases (p=0.007)

Yes 91 (45.0) 46 (27.2) 71(43.0) 26 (38.8) 3 (60.0) 5 (55.6) 6 (30.0)

No 111 (55.0) 123 (72.8) 94 (57.0) 41 (61.2) 2 (40.0) 4 (44.4) 14 (70.0)

Computed tomography findings (p<0.001)

Mass/nodule 114 (56.4) 110 (65.1) 84 (50.9) 37 (55.2) 4 (80.0) 5 (55.6) 14 (70.0)

Atelectasis 5 (2.5) 16 (9.5) 4 (2.4) 2 (3.0) 0 (0) 0 (0) 1 (5.0)

Pleural effusion 24 (11.9) 12 (7.1) 14 (8.5) 5 (7.5) 0 (0) 0 (0) 1 (5.0)

Consolidation-GGO 3 (1.5) 5 (3.0) 3 (1.8) 2 (3.0) 0 (0) 0 (0) 2 (10.0)

Lymph node 
enlargement

7 (3.5) 2 (1.2) 15 (9.1) 5 (7.5) 0 (0) 3 (33.3) 0 (0)

Metastatic lesions 49 (24.3) 23 (13.6) 45 (27.3) 15 (22.4) 1 (20.0) 1 (11.1) 2 (10.0)

Other 0 (0) 1 (0.6) 0 (0) 1 (1.5) 0 (0) 0 (0) 0 (0)

ADLC: adenocarcinoma. SqCLC: squamous cell carcinoma. SCLC: small cell lung cancer. NSCLC: non-small cell lung cancer. NOS: no otherwise specified. LCNEC: large cell neuroendocrine 
carcinoma. CT: computed tomography. GGO: ground glass opacity. 

Table 5. Correlation of the symptoms of the patients with the computed tomography findings and the 
presence of lymphadenopathy

Factors Symptoms

Hemoptysis Cough Dyspnea Chest 
pain

General 
symptoms

Secondary 
locations

Random 
finding

Other/
no data

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Computed tomography findings (p<0.001)

Mass/nodule 61 (74.4) 72 (73.5) 26 (36.6) 34 (60.7) 49 (55.1) 25 (26.0) 66 (78.6) 10 (71.4)

Atelectasis 5 (6.1) 6 (6.1) 2 (2.8) 2 (3.6) 5 (5.6) 2 (2.1) 1 (1.2) 0 (0)

Pleural effusion 4 (4.9) 5 (5.1) 26 (36.6) 6 (10.7) 4 (4.5) 3 (3.1) 2 (2.4) 1 (7.14)

Consolidation–GGO 0 (0) 2 (2.0) 1 (1.4) 2 (3.6) 5 (5.6) 4 (4.2) 1 (1.2) 0 (0)

Lymph node 
enlargement

3 (3.7) 1 (1.0) 4 (5.6) 1 (1.8) 10 (11.2) 5 (5.2) 3 (3.6) 2 (14.3)

Metastatic lesions 9 (11.0) 12 (12.2) 12 (16.9) 11 (19.6) 16 (18.0) 57 (59.4) 11 (13.1) 1 (7.14)

Lymphadenopathy (p<0.001)

Yes 34 (53.7) 67 (68.4) 55 (77.5) 41 (73.2) 62 (69.7) 89 (92.7) 42 (62.2) 31 (62.0)

No 38 (46.3) 31 (31.6) 16 (22.5) 15 (26.8) 27 (30.3) 7 (7.3) 37 (37.8) 19 (38.0)

GGO: ground glass opacity. 
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or external pressure at the bronchi (38.4%). In the rest of the 
cases, this percentage was close to 50% (p<0.001) (Table 5).

DISCUSSION
Epidemiological data concerning the distribution and 
determinants of lung cancer in Greece are scarce, as there 
is no official registry for lung cancer. The objective of this 
study was to record and analyze basic epidemiological, 
clinical, radiological, bronchoscopic and histopathological/
cytological data of lung cancer cases in Greece. During the 
aforementioned period, the diagnosis of primary lung cancer 
was established in 637 patients. As the exact number of lung 
cancer cases diagnosed in Greece during the same period is 
unknown, we cannot safely assume if the number of cases 
diagnosed in our Center is representative of the total cases 
in Central Greece. We can only compare our results with 
previous studies conducted in other Greek regions.

The mean age of the patients in our study was 66 years 
and the median age was 66 years, with a high proportion 
(57.6%) of patients aged 50–69 years. The majority of 
patients were men (77.1%) and active smokers at the time of 
diagnosis (74.3%). Two previous studies have also recorded 
lung cancer cases in larger populations, similarly to our study. 
Kontakiotis et al.4 analyzed 9981 patients from northern 
Greece with bronchoscopic specimens positive for lung 
cancer over two decades (1986–2005). The mean age of all 
patients was 63.6 ± 9.3 years, while men represented the 
vast majority of the patients (92%). A second more recent 
study by Sifaki-Pistolla et al.5 analyzed 5509 primary lung 
cancer cases diagnosed from 1992 to 2013 on the Greek 
island of Crete. Patients were mostly males (87.3%), aged 
>55 years (20.4% aged 55–64; and 35.2% aged 65–74).  A 
positive smoking history was present in 75.1% of the cases5. 
One could hypothesize that in Greek populations the obvious 
predominance of males amongst lung cancer patients may 
be attributed, at least partly, to their smoking patterns6,7. 
Nevertheless, non-smoking related risk factors may also be 
important for the sex disparities in lung cancer incidence8,9.

In our cohort study the most common radiological finding 
was the presence of one or more nodules or masses in 
the lungs. Less commonly (<10%), the initial radiological 
examination revealed pleural effusion, atelectasis, ground 
glass opacities, consolidation or mediastinal lymph node 
enlargement. Concerning patients with pulmonary lesions, 
two-thirds of them presented with a solitary lesion, 
most commonly located in one of the upper lobes and 
predominantly in RUL. This finding is in line with previous 
published results in Greek lung cancer patients by Kontakiotis 
et al.4. Other earlier studies have also reported a preference 
of lung cancer for the upper lobes10,11. This predilection of 
lung tumors to the upper lobes could be attributed to various 
anatomical and physiological factors that render the upper 
lobe vulnerable12, including a more prolonged and intense 
contact with tobacco smoke inhalation10. It should be noted 
that in one-quarter of our cases, extrapulmonary metastatic 

lesions represented the only visible finding. 
According to previous data, a substantial percentage of 

lung cancer cases in asymptomatic patients are detected 
upon radiological evaluation13-15. In our study, about 15% of 
our patients were asymptomatic at the time of diagnosis. 
Unfortunately, it is known that patients with lung cancer 
usually present late and around 80% of them have stage 
III or IV disease at presentation16. In accordance with this, 
most of our patients showed distant metastases or lymph 
node enlargement at the time of the diagnosis. Lymph node 
enlargement and distant metastases were more common 
in the presence of multiple pulmonary lesions. Thus, in our 
study the vast majority of patients were identified at stage III 
or higher by means of the initial CT scan and bronchoscopy. 
Similarly in the study of Sifaki-Pistolla et al.5, most patients 
(61.6%) were diagnosed at stage IIIA or higher.

Lung cancer may present with non-specific systemic 
symptoms of fever, weakness, anorexia, and weight loss, 
or with a wide range of direct signs and symptoms, most 
commonly dyspnea, cough, hemoptysis, hoarseness, chest 
and shoulder pain17,18. Respiratory symptoms were present 
in about half of the patients of our study, while general 
symptoms were very common. Interestingly, our study 
showed that the frequency of certain symptoms seems to 
differ depending on the anatomic location of the malignant 
pathology. Hemoptysis was more frequent in lesions of the 
RML, while cough was more common in lesions of the RUL. 
Patients with isolated mediastinal pathology had mainly 
general symptoms. In patients complaining about dyspnea, 
the presence of a pleural effusion was more likely. Finally, 
lymph node enlargement was evident in chest CT scans with 
a higher frequency in the presence of dyspnea, chest pain, 
general symptoms or symptoms from distant metastases.

The fiberoptic bronchoscopy (FOB) represents a very 
valuable tool for the diagnosis and staging of lung cancer 
patients19. In our study, bronchoscopic findings included the 
presence of an endobronchial mass or submucosal pathology 
or external pressure at the bronchi. Endobronchial tumors were 
the most common finding as they were detected in 36.9% 
of the patients. Nonetheless, bronchial obstruction was rarely 
noticed. It should be noted that in about 18% of the cases, 
bronchoscopic examination did not reveal any visible lesion. 
This can be expected especially in peripheral lung cancers. 
Hence, the diagnosis was made without direct visualization 
of the lesion, but based on CT images and the use of EBUS. 
Submucosal infiltration was more common in the presence 
of multiple lung lesions, while visible endobronchial masses 
were more frequently located in RUL or RML. Finally, when 
the main bronchoscopic finding was an endobronchial mass 
or external pressure on the bronchial lumen, the presence of 
distant metastases was less frequent.

In our cohort of patients, ADLC was the most common 
histopathological type as it appeared in about one-third 
(31.7%) of cases. SqCLC and SCLC appeared almost equally 
in about one-quarter of the cases, respectively. This finding 
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is in line with previous studies reporting NSCLC as the 
predominant type accounting for 85% of all cases20. Other 
histopathological types appeared in very small percentages. 
The majority of our patients were smokers, independently 
of the histological type of the tumor. This seems to be in 
agreement with previous knowledge linking all histological 
subtypes with tobacco use20. Similarly to previous findings, 
our results showed a significant frequency of ADLC in non-
smokers21. Our study provided interesting correlations 
of the histopathology of lung cancer with radiological 
characteristics. Recognizable distant metastases at the 
time of the diagnosis were more frequent when the 
histopathological diagnosis was ADLC compared with SqCLC. 
Moreover, when initial imaging revealed a solitary mass or 
nodule, SqCLC was the most commonly observed diagnosis. 
Radiologically evident lymph node involvement showed no 
correlation with any histological diagnosis.

Strengths and limitations 
The most important strength of this study is that the data 
come from a significant number of lung cancer patients over 
a large period of time and a large amount of information 
regarding demographic data, tumor and patient features have 
been recorded. Even though ‘Evangelismos’ Hospital is one of 
the largest tertiary Hospitals in Greece, the number of cases 
diagnosed in our Bronchoscopic Unit is not representative 
of all Greek cases and this is a significant limitation of this 
study. Also, there is a significant number of missing data, 
mainly because we could not follow up the patients after 
diagnosis, for the information about the exact stage, the 
course of disease or the treatment followed. 

Implications
The information that we have for newly diagnosed lung 
cancer cases in Greece is limited. The main problem is that 
there is not an accurate data collection method in every 
Center and the registry of cases is not mandatory. In the 
future, a national registry of lung cancer cases in Greece 
should be established. This includes the cooperation between 
large reference lung cancer centers and the establishment of 
a network of lung cancer specialists so a large database of 
primary lung cancer cases can be formed22.

CONCLUSIONS
In Greece, the histological distribution of lung cancer 
has changed over the years showing a trend in increased 
ADLC percentage. Furthermore, the proportion of women 
presenting with lung cancer over the last decades has 
increased, which reflects on the increasing number of female 
smokers. Patients with lung cancer are diagnosed in more 
advanced stages, and, as a result, the chances for curative 
treatment are reduced. All of the above underline the need 
of more effective tobacco control strategies and for the 
establishment of official screening programs for the early 
detection of pulmonary malignancies.
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INTRODUCTION
Drug overdose is a serious public health problem requiring 
increasing usage of intensive care resources globally1. 
In the United States, the number of patients with drug 
overdose requiring admission to the intensive care unit (ICU) 
significantly increased by 34% between 2009 and 20152. 
Around one in four of those patients presented with acute 
hypoxemic respiratory failure (AHRF)2. Potential mechanisms 
of drug-related AHRF may include (but not limited to): 
1) impairment of consciousness leading to aspiration 
and subsequent pneumonia, and 2) direct insult of the 
lung parenchyma leading to pulmonary capillary leak and 
subsequent non-cardiogenic pulmonary oedema. The latter 
appears after abuse of opioids (such as heroin), cocaine, and 
amphetamines3. No matter what the underlying mechanism 
is, AHRF may be present in about 95% of fatal drug overdose 
cases4,5, which substantially increased during the pandemic 
of the new coronavirus disease6. 

Although drug overdose is a recognized risk factor of 
AHRF, accounting for almost 2% of AHRF cases according 
to the large multicenter epidemiological LUNG SAFE study7, 
a direct comparison between drug overdose and other risk 
factors of AHRF seems lacking in the literature. It is not, 
therefore, well known whether AHRF associated with drug 
overdose has distinct features compared to AHRF associated 
with other risk factors. We hypothesized that drug-overdose 
associated AHRF may be associated with lower mortality 
compared to non-drug-overdose associated AHRF, probably 
due to confounders. For this reason, we endeavoured to 
compare the clinical characteristics and outcomes of patients 
with AHRF associated or not with drug overdose. 

METHODS
Study design and patient population
We performed a secondary analysis of individual patient-level 
data from the LOTUS FRUIT study8. The LOTUS FRUIT study 
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was a multicenter, prospective, observational cohort study 
conducted by the Prevention and Early Treatment of Acute 
Lung Injury (PETAL) Network and enrolled consecutive adult 
patients with acute respiratory failure who were admitted 
to ICU and received invasive mechanical ventilation8. Up to 
100 patients per participating hospital were enrolled during 
a 30-day period between 1 July and 1 October 2016, and 
were followed until hospital discharge or day 28. Patients 
receiving chronic invasive mechanical ventilation through 
a tracheostomy, patients admitted to the ICU after elective 
surgery, those presenting to the hospital after more than a 
day of invasive mechanical ventilation, or those extubated 
before being transferred to the ICU, were excluded. 

For the present secondary analysis, we included patients 
with AHRF following a two-step process. Firstly, given that 
AHRF necessarily encompasses acute respiratory distress 
syndrome (ARDS, a severe form of AHRF)9, we included in 
our analysis all patients determined by the LOTUS FRUIT 
investigators to have ARDS on the day of intubation (defined 
as the partial pressure of arterial oxygen to fraction of 
inspired oxygen ratio PaO2:FiO2 ≤300, not fully explained 
by cardiac failure or fluid overload, and bilateral infiltrates 
not fully explained by mass, collapse, or effusion on chest 
radiography as reviewed by site investigator)8,10. Secondly, we 
included in our analysis patients who did not meet all of the 
abovementioned criteria of ARDS, but they were intubated 
due to acute hypoxemia (defined as oxygen saturation SpO2 
<90% or PaO2 <60 mmHg)8. 

We categorized patients with AHRF into the two compared 
groups of the present secondary analysis, namely, the ‘drug-
overdose associated AHRF’ group (when drug overdose 
was mentioned as either the sole risk factor or one of the 
risk factors associated with AHRF in a given patient) and 
the ‘non-drug-overdose associated AHRF’ group (when 
drug overdose was not mentioned among the risk factors 
associated with AHRF in a given patient). The latter group of 
‘non-drug-overdose associated AHRF’ also included cases 
when no risk factor of AHRF was identifiable (256 patients, 
20% of the included population)11,12. As previously13,14, 
the Biologic Specimen and Data Repository Information 
Coordinating Center of the National Heart, Lung, and Blood 
Institute provided us with the requested data in a de-
identified form after submission of a prospective protocol. 
The protocol was approved by the Institutional Review Board 
(protocol number 398/9-11-2022), which also waived the 
need for informed consent (non-human subjects research).

Outcomes
The primary outcome of the present analysis was 28-day 
mortality, with patients discharged from the hospital with 
unassisted breathing prior to 28 days considered to be 
alive at 28 days. Secondary outcomes were differences in 
ventilator-free days, ICU-free days and prevalence of rapidly 
improving AHRF between compared groups through day 28 
following intubation. As previously15,16, ventilator-free days 

were defined as the number of days from the end of the 
last period of assisted breathing up to day 28. Hospitalized 
patients who died before day 28 were considered to have 
zero ventilator-free days. ICU-free days were defined as the 
number of days that the patient was alive and not in the ICU. 
Rapidly improving AHRF was defined as extubation or having 
a PaO2 to the fraction of inspired oxygen (FiO2) ratio greater 
than 300 on the first day following intubation17-19.

Statistical analysis
We present continuous variables as median (interquartile 
range) and compare them using the Mann-Whitney U 
test. We present categorical variables as frequencies and 
percentages and compare them using the chi-squared or 
Fisher’s exact test, as appropriate. We assess the association 
between drug overdose and 28-day mortality (primary 
outcome) using a Cox proportional hazards regression 
analysis, both unadjusted and adjusted. The adjusted 
analysis takes into consideration age and the concurrent 
(i.e. along with drug overdose) presence of sepsis or shock 
as risk factors of AHRF. To construct the Cox proportional 
hazards regression model, we used all available information 
on outcomes (such as mortality) and the included variables. 
There were no missing data on outcomes, except from ICU-
free days (15.9% missing values).  

Also, we conducted a mediation analysis20 by considering 
drug-overdose associated AHRF as the independent 
predictor of 28-day mortality and rapidly improving AHRF 
as the potential mediator. We examined whether variations 
in the mediator could explain the differential outcomes of 
patients with drug-overdose associated AHRF as opposed 
to patients with non-drug-overdose associated AHRF21. 
For the mediation analysis, we applied logistic regression 
of the generalized linear models to fit the binary mediator 
and outcome, and we utilized the nonparametric bootstrap 
for variance estimation. All p values were two-sided, and 
we considered statistical significance at an α level of 0.05. 
We conducted all statistical analyses using SPSS software 
version 28.0 (SPSS, Inc., Chicago, IL) and R software version 
4.2.1, with the R Package for Causal Mediation Analysis 
for the mediation analysis (R Foundation for Statistical 
Computing).

RESULTS
Baseline characteristics 
Supplementary file Figure 1 presents the flow diagram of 
patients included in the LOTUS FRUIT study. The present 
secondary analysis included 1280 patients with AHRF, of 
whom 684 (53.4%) met all definition criteria of ARDS, while 
the remaining 596 patients (46.6%) only met the acute 
hypoxemia criterion (Supplementary file Figure 1). Of the 
1280 patients with AHRF, 48 (3.8%) had drug-overdose 
associated AHRF. Table 1 depicts the baseline characteristics 
of patients with AHRF in each of the compared groups. 
Patients with drug-overdose associated AHRF were younger 
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(42.0 vs 60.0 years, p<0.001), and were less likely to have 
sepsis (12.5% vs 29.1%, p=0.012) or shock (6.3% vs 18.1%, 
p=0.035) as risk factors of AHRF than patients with non-
drug-overdose associated AHRF. Compared groups did not 
differ substantially in terms of organ failures and respiratory 
variables on the day of intubation. This was also the case for 
the first day following intubation, i.e. there was no difference 
between compared groups in terms of PaO2:FiO2, tidal volume 
per predicted body weight, plateau pressure, and respiratory 
rate (Table 1).

Outcomes of patients 
Table 2 depicts the outcomes of patients with AHRF in 
each of the compared groups. Patients with drug-overdose 
associated AHRF had lower unadjusted mortality (16.7% vs 
34.4%, p=0.011) than patients with non-drug-overdose 
associated AHRF. In an unadjusted Cox proportional hazards-
regression analysis, patients with drug-overdose associated 
AHRF had lower mortality by day 28 following intubation than 
patients with non-drug-overdose associated AHRF (hazard 
ratio, HR=0.450; 95% CI: 0.223–0.905, p=0.025) (Table 3). 
Figure 1 depicts the corresponding survival curves for each 

group.  
With regard to secondary outcomes (Table 2), patients 

with drug-overdose associated AHRF, as opposed to non-
drug-overdose associated AHRF, had more ventilator-free 
days (24.5 vs 18.0 days, p<0.001), more ICU-free days 
(24.0 vs 15.0 days, p<0.001) and were more likely to develop 
rapidly improving AHRF (50.0% vs 24.5%, p<0.001).  

Table 3 depicts a Cox proportional-hazards regression 
analysis to isolate the contribution of drug overdose, age 
and the concurrent (i.e. along with drug overdose) presence 
of sepsis or shock as risk factors of AHRF (independent 
variables) to the 28-day mortality (dependent variable). In the 
adjusted analysis, drug overdose was no longer associated 
with lower mortality among patients with AHRF (adjusted 
hazards ratio, AHR=0.584; 95% CI: 0.288–1.185, p=0.136).

Given that patients with drug-overdose associated 
AHRF were more likely to develop rapidly improving AHRF 
than patients with non-drug-overdose associated AHRF, 
we conducted a mediation analysis by considering drug-
overdose associated AHRF as the independent predictor 
of 28-day mortality, and rapidly improving AHRF as the 
potential mediator. The mediation analysis is depicted in 

Figure 1. Survival curves of patients with drug-overdose associated acute hypoxemic respiratory 
failure (AHRF) and non-drug-overdose associated AHRF during a 30-day period between 1 July and 1 
October 2016 (N=1280) 

For time-to-event analysis from intubation to 28-day mortality, we used an unadjusted Cox proportional-hazards regression model, and we plotted the corresponding Cox-generated estimated 
survival curves.
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Figure 2. Lower unadjusted mortality among patients with 
drug-overdose AHRF was significantly mediated by the 

development of rapidly improving AHRF (p<0.001 for the 
average causal mediation effect).

Table 1. Baseline characteristics of patients with AHRF in each of the compared groups during a 30-
day period between 1 July and 1 October 2016 (N=1280)

Characteristics All
(N=1280)

n (%)

Drug overdose 
(N=48)a

n (%)

Non-drug overdose
(N=1232)

n (%)

p

Age (years), median (IQR) 60.0 (47.0–69.0) 42.0 (31.0–49.8) 60.0 (48.0–69.0) <0.001

Females 522 (40.8) 16 (33.3) 506 (41.1) 0.284

Race 0.514

White 773 (66.8) 34 (75.6) 739 (66.5)

Black 234 (20.2) 6 (13.3) 228 (20.5)

Hispanic or Latino 105 (9.1) 3 (6.7) 102 (9.2)

Asian 32 (2.8) 1 (2.2) 31 (2.8)

American Indian or Alaskan Native 13 (1.1) 1 (2.2) 12 (1.1)

Risk factors of AHRF

Pneumonia 311 (24.3) 13 (27.1) 298 (24.2) 0.646

Aspiration 182 (14.2) 10 (20.8) 172 (14.0) 0.181

Sepsis 365 (28.5) 6 (12.5) 359 (29.1) 0.012

Trauma 125 (9.8) 1 (2.1) 124 (10.1) 0.080

Shock 226 (17.7) 3 (6.3) 223 (18.1) 0.035

Otherb 111 (8.7) 0 (0.0) 111 (9.0) 0.018

On the day of intubation 

Renal failure 312 (29.0) 6 (12.8) 306 (29.8) 0.012

Liver failure 175 (16.3) 4 (8.5) 171 (16.6) 0.140

Coagulation failure 257 (23.9) 7 (14.9) 250 (24.3) 0.138

Median (IQR) Median (IQR) Median (IQR)

PaO2:FiO2 146.5 (87.8–216.0) 157.0 (82.9–250.0) 146.3 (87.9–216.0) 0.518

Tidal volume per predicted body 
weight 

7.0 (6.1–8.0) 6.5 (6.1–7.9) 7.0 (6.1–8.0) 0.251

Plateau pressure 21.0 (17.0–25.0) 18.0 (15.0–23.5) 21.0 (17.0–26.0) 0.051

Respiratory rate 20.0 (16.0–25.0) 20.0 (15.0–31.5) 20.0 (16.0–25.0) 0.666

On the first day following 
intubation

PaO2:FiO2 among intubated patientsc 169.0 (115.0–237.0) 165.0  (111.8–211.4) 170.0 (115.0–237.5) 0.667

Tidal volume per predicted body 
weight

6.7 (6.0–7.8) 6.3 (6.1–7.6) 6.7 (6.0–7.8) 0.472

Plateau pressure 20.0 (17.0–24.0) 19.0 (16.0–22.0) 21.0 (17.0–24.0) 0.369

Respiratory rate 20.0 (16.0–26.0) 21.5 (16.5–29.3) 20.0 (16.0–25.0) 0.336

IQR: interquartile range. AHRF: acute hypoxemic respiratory failure. PaO2:FiO2: partial pressure of arterial oxygen to fraction of inspired oxygen ratio. a Twenty-three (47.9%) out of the 48 patients 
with drug-overdose associated AHRF had at least one more risk factor of AHRF (other than drug overdose). b Other risk factors include blood transfusion, smoke inhalation, near drowning, 
pancreatitis and burn. c Twenty-two (45.8%) of the 48 patients with drug-overdose associated AHRF and 201 (16.3%) of the 1232 patients with non-drug-overdose associated AHRF were 
extubated at the first day following intubation.
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DISCUSSION 
By incorporating data from 1280 patients with AHRF enrolled 
in the LOTUS FRUIT prospective observational study8, the 
present secondary analysis showed that patients with drug-
overdose associated AHRF were younger and more likely to 
develop rapidly improving AHRF than those with non-drug-
overdose associated AHRF. Also, patients with drug-overdose 
associated AHRF had lower unadjusted mortality compared to 

patients with non-drug-overdose associated AHRF. However, 
after adjustment, drug overdose was no longer associated 
with lower mortality and in a causal mediation analysis, 
lower unadjusted mortality among patients with drug-
overdose AHRF was found to be significantly mediated by 
the development of rapidly improving AHRF.

Despite considerable recent evidence on the epidemiology 
of critically ill patients with drug overdose2,22-26, there might 

Figure 2. Mediation analysis by considering drug-overdose associated acute hypoxemic respiratory 
failure (AHRF) as the independent predictor of 28-day mortality and rapidly improving AHRF as the 
potential mediator 

Lower unadjusted mortality among patients with drug-overdose AHRF was significantly mediated by development of rapidly improving AHRF.

Table 2. Outcomes of patients with AHRF in each of the compared groups  during a 30-day period 
between 1 July and 1 October 2016 (N=1280)

Outcome All 
(N=1280)

Drug overdose 
(N=48)

Non-drug overdose 
(N=1232)

p

28-day mortality, n (%) 432 (33.8) 8 (16.7) 424 (34.4) 0.011

Ventilator-free daysa, median (IQR) 19.0 (0.0–26.0) 24.5 (17.3–27.0) 18.0 (0.0–26.0) <0.001

ICU-free daysb, median (IQR) 16.0 (0.0–24.0) 24.0 (17.0–27.0) 15.0 (0.0–24.0) <0.001

Rapidly improvingc AHRF, n (%) 326 (25.5) 24 (50.0) 302 (24.5) <0.001

AHRF: acute hypoxemic respiratory failure. ICU: intensive care unit. a Ventilator-free days were defined as the number of days from the end of the last period of assisted breathing up to day 28. 
Hospitalized patients who died before day 28 were considered to have zero ventilator-free days. b ICU-free days were defined as the number of days that the patient was alive and not in the ICU. 
c Rapidly improving AHRF was defined as extubation or having a partial pressure of arterial oxygen to a fraction of inspired oxygen ratio greater than 300 on the first day following intubation. 
Extubation on the first day following intubation took place for 22 (45.8%) of the 48 patients with drug-overdose associated AHRF and 201 (16.3%) of the 1232 patients with non-drug-overdose 
associated AHRF.

Table 3. Cox proportional-hazards regression analyses to isolate the contribution of drug overdose, 
age and the concurrent (i.e. along with drug overdose) presence of sepsis or shock as risk factors 
of AHRF (independent variables) to the 28-day mortality (dependent variable)

Variable Univariable analysis Multivariable analysis

HR 95% CI p AHR 95% CI p

Drug overdose 0.45 0.22–0.91 0.025 0.58 0.29–1.19 0.136

Age 1.01 1.01–1.02 <0.001 1.01 1.00–1.02 <0.001

Concurrent presence of 
sepsis or shock as risk 
factors of AHRF

1.7 1.40–2.05 <0.001 1.61 1.33–1.94 <0.001

AHR: adjusted hazard ratio. AHRF: acute hypoxemic respiratory failure. 
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still be a lack of studies directly comparing AHRF associated 
with drug overdose as opposed to AHRF associated with 
other risk factors. This was revealed in a relevant systematic 
review which we performed in order to identify observational 
studies reporting on clinical characteristics and mortality of 
patients with drug-overdose associated AHRF. The protocol 
of the systematic review was registered with PROSPERO 
(CRD42022363770) and is available online27. Eligible studies 
reported that patients with drug-overdose associated AHRF 
were young and had short duration of mechanical ventilation 
(median duration up to 5.0 days)28-30. Some, but not all, 
patients with drug-overdose associated AHRF included in 
those studies also met the criteria of ARDS28-30. Moreover, 
previous studies reported that almost half of patients with 
drug-overdose associated AHRF got extubated the day after 
intubation; i.e. they had rapidly improved AHRF28,31. The above 
clinical features (young age and rapidly improving AHRF) were 
confirmed in our analysis. The originality of our analysis lies 
in that, contrary to the abovementioned studies22-26,28-31, it 
directly compared patients with drug-overdose AHRF and 
patients with non-drug-overdose associated AHRF. 

We found that patients with drug-overdose associated 
AHRF had lower (16.7% vs 34.4%) unadjusted mortality 
than patients with non-drug-overdose associated AHRF. 
This finding was in line with a recent study of ICU patients 
hospitalized with severe pneumonia, who reported that drug 
abuse was associated with decreased in-hospital mortality 
(OR=0.46; 95% CI 0.39–0.53) compared to no substance 
abuse32. Such findings (lower unadjusted mortality of patients 
with AHRF associated with drug overdose compared to other 
risk factors) should not lead to the misinterpretation that 
drug-overdose associated AHRF may be inconsequential. 
Indeed, after adjusting for confounders such as age, we found 
that mortality associated with drug overdose was comparable 
with mortality associated with other risk factors among 
patients with AHRF. Moreover, lower unadjusted mortality 
among patients with drug-overdose AHRF was significantly 
mediated by the development of rapidly improving AHRF. 
Taken together, the above findings may provide valuable 
insights into the association between drug overdose and 
mortality among patients with AHRF. 

Limitations
The present analysis has limitations. Although there were 
available high-quality data from 1280 patients with AHRF, 
conducted by the PETAL Network, drug-overdose associated 
AHRF was present in 48 patients (i.e. the sample size of 
our analysis was not large). Even so, this analysis allowed 
us to perform the first study, to our knowledge, that directly 
compares AHRF associated with drug overdose and AHRF 
associated with other risk factors. Also, information was 
lacking regarding the type of drug used by the enrolled 
patients, which is an important limitation given that different 
drugs may have different clinical respiratory pictures and 
severity. However, this is not unusual for studies on ARDS7. 

Besides, given that the LOTUS FRUIT study took place in 
North America in 20168, one may assume that most drug-
overdose cases were due to opioids.  

CONCLUSIONS
This secondary analysis of the LOTUS FRUIT study showed 
that patients with drug-overdose associated AHRF were 
younger and had lower unadjusted mortality than patients 
with non-drug-overdose associated AHRF. However, this 
difference in mortality seemed to be due to confounders, 
such as age, and to be mediated by the development of 
rapidly improving AHRF. These results may provide insights 
into the association between drug overdose and mortality 
among patients with AHRF.
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INTRODUCTION
Tuberculosis (TB) remains one of the major causes of 
morbidity and mortality in the world, since, according to 
WHO, TB was the leading cause of death from a single 
infectious agent, ranking above HIV/AIDS until the 
coronavirus (COVID-19) pandemic1. The progress noted in TB 
epidemiology at a global level was severely affected by the 
pandemic, which had a damaging impact on TB diagnosis, 
burden, and number of deaths. The most evident effect was 
a drop in the reported number of new TB notifications. From 
a peak of 7.1 million in 2019, it fell to 5.8 million in 2020 
(-18%), which is back to the level of 2012. In 2021, there 
was a partial recovery to 6.4 million (the level of 2016–
2017), according to WHO data, but, in total, the progress 
made in the years up until 2020 has been reversed, with 
global TB targets being off track much more ever since2.

According to WHO’s TB profile for Greece, 195 new 
cases were registered in 2021 (incidence rate: 4.1 per 
100000 population)3. Underreporting is a serious problem 
for TB surveillance in Greece, while there is no TB treatment 

outcome registry. Up until 2011, Greek data were not 
provided to WHO, therefore Greece was not included in the 
study on TB treatment outcome in the European Union and 
the European Economic Area4. Furthermore, Greece is one 
of a few countries where TB treatment outcome is neither 
reported nor registered, according to the e-CDC (Bulgaria, 
France, Greece, Italy, Latvia, Poland in 2020)5. Recording 
treatment outcome, assessment of program performance, 
and the recording epidemiological trends provide the basis 
for programmatic and policy development; therefore, they are 
essential for identifying and assessing problems in treatment 
algorithms, as well as TB control in general, worldwide6.

The present study aims to assess the outcome of 
tuberculosis treatment at the Department of Pulmonary 
Medicine, AUTH, at ‘G. Papanikolaou’ General Hospital 
of Thessaloniki, and to identify the factors potentially 
associated with a negative outcome. Specifically, TB 
treatment outcome was studied based on the time treatment 
was initiated (before or during the COVID-19 pandemic) and 
on the patients’ country of origin, as about half of the study 
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population is not Greek. This comes in accordance with Greek 
Public Health Organization data7.

METHODS
This is a retrospective study of patients with TB disease, 
registered at the Department of Pulmonary Medicine, 
Aristotle University of Thessaloniki, between 1 January 
2018 and 31 December 2021. The department functions 
as a TB reference center for the regions of West and Central 
Macedonia. TB outcome definitions suggested by WHO were 
used1. 

TB outcome definitions
Cured 
Patients with pulmonary TB with bacteriologically confirmed 
TB at the beginning of treatment who completed treatment, 
as recommended by the national policy, with evidence of 
bacteriological response – conversion with at least two 
consecutive cultures – and no evidence of failure. 

Treatment completed 
Patients who completed treatment, as recommended by the 
national policy, whose outcome does not meet the definition 
for cure or treatment failure.

Treatment failed
 Patients whose treatment regimen needed to be terminated 
or permanently changed to a new regimen or treatment 
strategy.

Died
Patients who died before starting treatment or during the 
course of treatment.

Lost to follow-up
Patients who did not start treatment or whose treatment was 
interrupted for two consecutive months or more.

Not evaluated
Patients for whom no treatment outcome was assigned (e.g. 
patients transferred-out to another treatment unit).

In this study, TB treatment outcomes were also 
categorized in three different groups: positive, negative, or 
death. Positive outcome was defined as cure and completion 
of treatment while negative outcome was defined as loss to 
follow-up, failure, and no evaluation. Death was assessed 
separately. Although outcome definitions are the same for 
TB due to sensitive and resistant strains, patients with 
rifampicin-resistant or multidrug-resistant TB were excluded 
from the study since treatment for MDR-TB is longer and 
outcomes could not be assessed for the year 20218. 

Apart from outcome, the following parameters were 
recorded for each patient: age, gender, country of origin, co-
morbidities, and anatomical site of TB infection. Regarding 
co-morbidities, the Charlson index9 was used as a tool to 

assess long-term mortality. Moreover, the diagnostic method 
(nucleic acid amplification test [NAATs] – Xpert® MTB/RIF 
Assay, Cepheid, California, US, acid-fast bacilli [AFB] smear, 
culture, histological), resistance profile, time to negative 
smear/cultures and duration of treatment, as well as 
outcome and possible adverse effects, were recorded.

Patients were divided into two groups based on time of 
diagnosis. The first group consisted of patients who started 
treatment before the beginning of COVID-19 pandemic, i.e. 
January 2018 – February 2020, and the second one during 
COVID-19, i.e. March 2020 – December 2021. Patients were 
also divided according to country of origin, i.e. Greece, born in 
Europe (apart from Greece), and born elsewhere. After March 
2020, TB patients were tested for SARS-CoV-2 infection 
as part of the initial differential diagnosis. At follow-up, TB 
patients were tested only if an indication of viral infection 
was present. TB outcomes as well as demographic and 
microbiological parameters were compared between groups. 

RESULTS
In total, 102 patients, 15 (14.7%) women and 87 (85.3%) 
men, with mean age 44.8 ± 21.9 years (range: 17–87) were 
included in the study. The characteristics of participants 
are presented in Table 1. Fifty-seven patients (55.9%) were 
of foreign origin: Pakistan (19), Somalia (6), Georgia (6), 
Afghanistan (4), Albania (3), Syria (3), Guinea (2), Iraq (2), 
Ukraine (2), Congo (2), Armenia (1), Iran (1), Cameroon (1), 
Mali (1), Bangladesh (1), Bali-Indonesia (1), Romania (1) 
and Senegal (1). Forty-five patients were born in Greece, 
representing 44.1% of all the sample. Pulmonary TB was 
diagnosed in 80 (78.4%) patients, with 12 having both 
pulmonary and extra-pulmonary disease, and two presenting 
with miliary TB. Extra-pulmonary TB alone was diagnosed 
in the remaining 22 patients (21.6%). Regarding the 
location of extra-pulmonary TB, most patients presented 
with TB lymphadenitis (9 cases, 40.9%), but involvement 
of pleura, kidney and testicle were also registered. Previous 
anti-TB treatment was reported in four of the cases, and 
HIV co-infection in one. Fifty-eight patients (56.9%) lived 
with comorbidities, including HCV or HBV infection, active 
malignancy or history of cancer, cardiovascular disease, 
diabetes, renal disease, autoimmune diseases, and 
inflammatory bowel disease, and four of them were also illicit 
drug users. None of the patients suffered from COVID-19 
during their hospitalization.

Patients of Greek origin were significantly older with mean 
age 62.3 ± 15.5 versus 50.0 ± 16.9 in other Europeans, 
and 26.1 ± 10.5 in non-Europeans (p<0.001). They also had 
a higher rate of coexisting comorbidities, as indicated by a 
Charlson comorbidity index of 3.4 ± 2.7 vs 1.6 ± 1.8 in other 
Europeans, and 0.2 ± 0.7 in non-Europeans (p<0.001). 

Out of 99 patients for whom the method of diagnosis was 
registered, microbiological confirmation was achieved in 86 
patients (84.3%), and histological in 13 (12.7%). Patients 
with histological diagnosis of TB suffered mainly from extra-
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pulmonary TB, or from both pulmonary and extra-pulmonary 
TB. Specifically, 9 patients had extra-pulmonary TB (3 
patients had lymphadenitis, 4 patients had pleurisy, 1 patient 
had peritonitis, and 1 patient testicular TB). Of the other 4 
patients, one had both pulmonary and extra-pulmonary TB 
(TB pleurisy), and was diagnosed with pleural biopsy, while 
the other 3 had only pulmonary TB, and were diagnosed with 
lung biopsy. In these cases, radiological findings were mainly 
pulmonary nodules. TB was diagnosed clinically in 3 cases 

(3%), all of them being before the pandemic outbreak.
Regarding outcome, out of 102 patients, 60 had a 

positive outcome, accounting for 58.8% of cases, while 35 
(34.3%) had a negative outcome. Seven patients died, all 
of whom had comorbidities (heart conditions, underlying 
pulmonary disease, or cancer). Three of these deaths were 
attributed to causes other than tuberculosis disease, a car 
accident in one case, and metastatic lung cancer in the other 
two. Four of the patients who died had experienced side 
effects from TB treatment (such as drug-induced hepatitis, 
neuropathy, and psychosis). Out of these cases, only one 
(drug-induced hepatitis and hepatic failure in a woman aged 
84 years with pulmonary fibrosis, diabetes, and hypertension) 
was associated with death, shortly after the beginning of 
treatment. In the three remaining patients with side effects, 
death took place after the side effects had been addressed 
and treatment had been accordingly modified. Three of 
the patients who died were diagnosed after the COVID-19 
outbreak, but none of them tested positive for the virus.

Treatment outcome according to year of diagnosis 
(before and during the pandemic) is presented in Table 2. 
A statistically significant difference in treatment outcome 
between the pre-COVID-19 and the COVID-19 period was 
observed (p=0.02), with 43.1% vs 21.6% achieving cure 
before and during the pandemic, respectively. The percentage 
of patients who were lost to follow-up increased from 2% 
before COVID-19 to 15.7% during COVID-19. However, 
when outcomes were grouped (positive, negative, death) no 
difference between the periods was observed (Figure 1 A).

As shown in Table 3 and Figure 1 B, treatment outcome 
differed significantly according to origin, with positive 
outcome observed in 66.7%, 83.3% and 44.4% in Greeks, 
other Europeans, and non-Europeans, respectively (p<0.001). 
All patients who died were Greek. Treatment outcome did 
not differ according to gender, site of infection, method of 
diagnosis or presence of resistance. Age differed significantly 
among patients with positive outcome, negative outcome, 

Table 1. Patients’ characteristics

Characteristics                                               n/N (%)

Gender (male) 87/102 (85.3)

Age (years), mean ± SD 44.8 ± 21.9

Country of origin 

Greece 45/102 (44.1)

Other European 12/102 (11.8)

Non-European 45/102 (44.1)

Site of infection 

Pulmonary 80/102 (78.4)

Extrapulmonary 22/102 (21.6)

Comorbidity  

Yes 58/102 (56.9)

No 44/102 (43.1)

Charlson co-morbidity index 1.8 ± 2.5

Smear 

Positive 33/96 (34.4)

Negative 63/96 (65.6)

NAAT 

Positive 76/96 (79.2)

Negative 20/96 (20.8)

Culture 

Positive 71/95 (74.7)

Negative 24/95 (25.3)

Diagnosis 

Clinical 3/102 (2.9)

Microbiological 86/102 (84.3)

Histological 13/102 (12.7)

Resistance to isoniazid 9/76 (11.8)

Time to smear negative (days), mean 
± SD

27.6 ± 33.8

Time to culture negative (days), mean 
± SD

56.4 ± 46.0

NAAT: nucleic acid amplification test. 

Table 2. Treatment outcome according to year of 
diagnosis

Outcome* Pre-
COVID-19

(N=51)
n (%)

During 
COVID-19

(N=51)
n (%)

Total
(N=102)

n (%)

Cured 22 (43.1) 11 (21.6) 33 (32.4)

Treatment completed 10 (19.6) 17 (33.3) 27 (26.5)

Treatment failed 0 (0.0) 1 (2.0) 1 (1.0)

Lost to follow-up 1 (2.0) 8 (15.7) 9 (8.8)

Not evaluated 14 (27.5) 11 (21.6) 25 (24.5)

Died 4 (7.8) 3 (5.9) 7 (6.9)

*Statistically different treatment outcome (p=0.02) between pre-COVID-19 and during 
COVID-19.
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or death (47.9 ± 20.0, 34.9 ± 19.9, and 68.0 ± 24.0, 
respectively, p<0.001). In addition, the Charlson co-morbidity 
index was significantly higher in patients who died (1.6 ± 1.7, 
1.2 ± 2.2, and 6.9 ± 3.6, for patients with positive outcome, 
negative outcome, and death, respectively, p<0.001).

DISCUSSION
The main results of the present study are: 1) outcome groups 
(positive, negative or death) in the pandemic era did not 
differ from the pre-COVID-19 period, however, when all WHO 
groups were analyzed, a significant difference was observed; 
and 2) outcome was affected by country of origin, with 
patients of non-European origin presenting with the higher 
percentage of negative outcomes, and Greeks accounting 
for all the deaths.

The positive outcome rate post-pandemic (54.9%) had 
no statistically significant decrease in comparison to those 
of the period before (62.8%). At the same time negative 
outcome also appeared to be rather unaffected by the 
pandemic (39.2% vs 29.4%). In our view this fact reflects 
stability in TB management, which was mainly the result of 

the effort and engagement of staff members, some of whom 
were involved exclusively in TB. Indeed, one of the three 
doctors of the outpatient clinic, and the specialized TB nurse, 
did not participate in the treatment of COVID-19 patients. 
These members of staff were a crucial part of the operational 
efficiency of the outpatient clinic. Although not confirmed 
in our center, TB is considered to be a risk factor related to 
worse COVID-19 prognosis10. Tuberculosis and SARS-CoV-2 
co-infection is not well-studied worldwide, and more data are 
needed to better understand them when they occur together.

Lockdown has favored the increased use of telemedicine, 
a means of health service that can easily be provided by 
TB programs. In TB centers surveyed in Australia, Russia, 
India, and the United Kingdom, telehealth service use 
increased in the first 4 months of 2020 according to the 
CDC11. An increased use of telehealth during the COVID-19 
pandemic was observed in some TB centers worldwide12. As 
many of our patients come from remote parts of Northern 
Greece, telehealth has always been part of our clinic’s work, 
and staff were well-familiar with it, and were thus able to 
immediately incorporate it into everyday routine for the 

Table 3. Treatment outcome according to country of origin
Outcome* Greece

(N=45)
n (%)

Other European
(N=12)
n (%)

Non-European
(N=45)
n (%)

Cured 18 (40.0) 5 (41.7) 10 (22.2)

Treatment completed 12 (26.7) 5 (41.7) 10 (22.2)

Treatment failed 1 (2.2) 0 (0.0) 0 (0.0)

Lost to follow-up 2 (4.4) 0 (0.0) 7 (15.6)

Not evaluated 5 (11.1) 2 (16.7) 18 (40.0)

Died 7 (15.6) 0 (0.0) 0 (0.0)

*Statistically different treatment outcome (p=0.002) between pre-COVID-19 and during COVID-19.

Figure 1. Treatment outcome according to: A) year of diagnosis; B) country of origin
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majority of patients. For example, laboratory exams were 
remotely performed and sent to the clinic’s email. After that, 
scheduled telephone appointments were periodically held by 
doctors for stable patients, allowing them to have physical 
presence appointments every three months instead of every 
month. Telemedicine is probably the explanation for the low 
‘cure’ but high ‘treatment completed’ rates post-COVID-19 
versus the pre-pandemic era. This reflects that patients 
responding to treatment were managed from a distance 
without sputum results during the course of treatment. 
Sputum negativity is a perquisite for establishing ‘cure’ 
according to WHO definitions13.

A significant rise in patients lost to follow-up was noted (8 
during COVID-19 versus only one before COVID-19), marking 
the effect of the pandemic on TB control. An increase in 
the proportion of cases who are lost to follow-up is a 
worldwide phenomenon. According to a study in Northern 
Italy performed in 2020, the rate of patients lost to follow-
up escalated from 2.6% to 10.8% due to the COVID-19 
outbreak, respectively14. Patients canceled or postponed 
follow-up examinations, because of fear of infection with 
COVID-19 when visiting healthcare environments, objection 
of family members, or feeling lack of necessity15. In addition, 
tuberculosis patients diagnosed during the COVID-19 
pandemic showed more extended pulmonary forms16. 
Regarding our center, our hospital has been a reference 
center for COVID-19 since March 2020, therefore the fear 
of stigma and of contamination at visits was unavoidable. 
It is also located away from the city center, and, as a result, 
transportation has always been a major inconvenience, even 
before the pandemic outbreak. 

Reasons for the reduction in TB diagnosis may include 
decreased attention to TB by healthcare systems, difficulties 
in accessing health services, lockdown measures, and fear 
of stigma and contagion. During the pandemic, a significant 
amount of TB patients reported difficulty in transportation, 
particularly the lack of available vehicles and/or the high 
cost of travel. Receiving treatment from directly observed 
treatment programs from clinics was also highlighted as a 
barrier due to fear of contracting an infection17.

Country of origin appears to be a major factor affecting 
outcome in our study, as patients from non-European 
countries showed the highest negative outcome rate. Lack 
of a support system (familial and/or social) was noted 
in most of the patients of non-European origin in our 
center, who are mainly immigrants and/or war refugees, 
and come to Greece unaccompanied by family members. 
Furthermore, such socially vulnerable groups are prone to 
other conditions associated with poor treatment outcomes, 
such as homelessness or illicit drug use, which, according 
to a Brazilian study by Chenciner et al.18, are the two main 
factors leading to unfavorable results of TB treatment. In 
contrast, patients from European countries usually migrate 
in family groups, which provide support for patients. The 
lack of state-organized infrastructure for migrants with TB 

(such as a patient-centered approach with directly observed 
therapy, provision of food and residence, and social support) 
can probably explain the high lost to follow-up rate in non-
European patients. The impact of social protection programs 
on adults with TB has been analyzed in several studies, 
which have demonstrated that they are associated with 
improvement in treatment, cure rates, treatment adherence, 
service provision, poverty, and TB control19. 

Another interesting finding of the present study was the 
number of deaths which accounted for 6.9% of patients. A 
systematic review of risk factors for death in adults during 
and after TB treatment reported that risk factors for death, 
in settings with high TB incidence and HIV prevalence, were 
co-infection with HIV, advanced immuno-compromised 
patients, smear-negative TB, and malnutrition. In regions 
of low TB incidence and HIV prevalence, like Greece, risk 
factors included non-infectious co-morbidities, sputum 
smear-positive TB, and alcohol and substance abuse20. 
Our study results come in accordance with these findings, 
as deaths occurred in Greeks, who were older, and with 
significantly more comorbidities in comparison to the other 
groups (although only 27.5% had sputum smear positivity). 
TB mortality is generally low in several studies, with most 
patients dying with comorbidities (malignancy, liver cirrhosis, 
etc.) and even because of them21. Migrants tend to be of 
younger age and previously healthy, therefore it comes as no 
surprise the zero deaths in this group.

Limitations 
The main limitation of our study is that only one center, with 
a relatively small number of patients, is represented and 
therefore it is difficult to estimate whether our results can 
be extrapolated to the whole country. The circumstances 
especially regarding COVID-19 and the clinic’s operating 
conditions may vary in other centers. Therefore, possibly the 
results regarding the effect of the pandemic on TB outcomes 
may be different in other centers, where the degree of 
involvement for the care of COVID-19 patients, as opposed 
to TB patients, was different to ours. On the other hand, the 
impact of country of origin on TB outcomes shown in the 
present study probably reflects the situation in Greece in 
general, as the social protection status is the same for the 
whole country.

CONCLUSIONS
The results of this single-center study show that the positive 
outcome rate of TB patients was in the most part not 
severely affected by the COVID-19 pandemic. On the other 
hand, the country of origin of the patients was a determining 
factor of outcome, with non-Europeans presenting with the 
higher rate of negative outcome. Since the reasons for that 
are mainly socioeconomic, development of a national anti-
TB program providing financial and social support, especially 
for the Middle East and African immigrants in Greece, would 
optimize TB treatment outcome and raise the positive 
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outcome rate closer to the WHO global target. A multi-center 
study to assess all TB treatment outcome data from Greece 
would be of great importance to better understand Greek 
TB patients’ profile, omissions on screening and diagnostic 
evaluation, and treatment underachievement. The need for a 
national anti-TB program to be scheduled and implemented 
is crucial, not only for the improvement of treatment 
outcomes, but also to establish alignment with WHO global 
targets and WHO’s End TB Strategy.
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INTRODUCTION
Precapillary pulmonary hypertension (PH) remains a rare 
entity, characterized by elevated pulmonary artery pressures 
which lead to an increase in right ventricular afterload and 
consequently to impairment of ventricular interdependence1,2. 
These hemodynamic alterations not only produce the 
debilitating symptoms of dyspnea and fatigue, but also result 
in cognitive impairment and peripheral muscle dysfunction3-5. 
Therefore, the negative influence of PH on patients’ quality of 
life (QOL) is an anticipated consequence. 

To monitor disease progression, guide therapeutic 
strategies and evaluate drug efficacy, hemodynamic, 
echocardiographic, biochemical and exercise testing 
parameters have been used according to existing 
guidelines6,7. Patient-reported outcomes such as health-

related QOL (HRQOL) are now being established in chronic, 
medical conditions integrating the patient’s perspective8,9. In 
this context, HRQOL questionnaires are useful tools that can 
be applied on an individual basis, providing a more holistic 
evaluation of patients’ physical and mental health10.

The purpose of this study was to investigate potential 
factors affecting physical and mental HRQOL in patients 
with precapillary PH (PH-Groups 1, 3, or 4) by utilizing the 
Minnesota living with pulmonary hypertension questionnaire 
(MLHF-PH) and the Short form 36-item health survey (SF-36).

METHODS
Study design, participants and data collection
We conducted a prospective cross-sectional analysis of HRQOL 
questionnaires in individuals with precapillary PH using the SF-
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significantly worse scores on MLHF-PH and significantly reduced scores in SF-
36 ‘physical functioning’ and ‘role physical’ compared to the other PH-Groups. 
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a more advanced WHO FC (p=0.01). Oxygen treatment, WHO FC, 6MWD, and 
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Several clinical, functional and hemodynamic factors were associated with 
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36 and the MLHF-PH. Between January and February 2019, 73 
consecutive patients, aged >18 years, with hemodynamically 
confirmed precapillary PH who were previously classified in PH-
Groups (1, 3, or 4) and followed up in two Greek PH-referral 
centers, completed both questionnaires either on follow-up 
appointments or by telephone interview, and deemed eligible 
for this study. All included patients were clinically stable, 
evaluated in the PH outpatient clinic the last 3 months and 
received PH-specific therapies based on the European PH 
Guidelines7. Those with postcapillary PH due to left heart 
disease and individuals experiencing serious mobility problems, 
due to previous stroke or surgery, were excluded. Demographic, 
clinical and hemodynamic variables, six-minute walk distance 
(6MWD) values and World Health Organization Functional Class 
(WHO FC) were provided by a physician who was blinded to 
patients’ responses. 

The study was approved by the local ethics committee 
at both centers and conducted according to the Declaration 
of Helsinki. Written informed consent was obtained from all 
patients.

HRQOL questionnaires
We administered the MLHF-PH, after legal permission, a 
validated modified version of the Minnesota living with 
heart failure questionnaire11. The MLHF-PH consists of 21 
questions about the influence of PH on physical, emotional 
and social aspects of life, producing scores ranging 0–105 
(MLHF-PH Total), with lower scores indicating better quality 
of life11. Two separate scores can also be calculated, one 
that is produced by 8 questions and refers to physical 
health (MLHF-PH Phys) and one that is produced by 5 
questions and refers to emotional status (MLHF-PH Emot). 
Concurrently, we administered the SF-36, a widely used tool 
for self-assessment of physical and mental health status12,13. 
It consists of 36 questions yielding scores from 0 (worse) 
to 100 (best) in eight health-specific domains: physical 
functioning, role physical, bodily pain, general health, vitality, 
social functioning, role emotional, and mental health. From 
them, ‘physical functioning’ and ‘role physical’ are correlated 
most highly with physical status, while ‘role emotional’ and 
‘mental health’ are correlated most highly with mental status12.

Statistical analysis
Continuous variables are presented as mean ± standard 
deviation or as median (interquartile range) as appropriate, 
while categorical variables as frequencies (n) and 
percentages (%). Student’s t-test was used to compare 
a continuous variable normally distributed between two 
independent groups, and the Mann-Whitney U-test was used 
as the non-parametric equivalent test. The Kruskal-Wallis 
method (with post hoc Dunn’s test) was used to compare 
a continuous variable between more than two independent 
groups. Categorical variables were compared with the chi-
squared test. Pearson’s correlation coefficient was utilized to 
analyze the linear correlation between two quantitative and 

normally distributed variables, and Spearman’s correlation 
coefficient was the non-parametric equivalent test. 
Cronbach’s alpha was calculated for both questionnaires as 
an estimate of their reliability. 

Univariable linear regression analyses were conducted 
to identify clinical, functional or hemodynamic predictors 
of physical (MLHF-PH Phys, SF-36 physical functioning 
and role physical) and mental (MLHF-PH Emot, SF-36 
role emotional and mental health) HRQOL domains. A 
multivariable regression analysis model was then performed 
for each score, adjusted for the following covariates: age, 
gender, PH-Group, PH-specific therapies, mean pulmonary 
artery pressure (mPAP), pulmonary vascular resistance 
(PVR), WHO FC, and oxygen treatment. Multicollinearity was 
assessed with the variance inflation factor (<5 suggested 
absence of multicollinearity). Two-tailed p-values <0.05 were 
considered significant. All data analyses were performed with 
the R version 4.3.2 (www.r-project.org).

RESULTS
Patients’ characteristics
SF-36 and MLHF-PH were evaluated in 73 consecutive 
patients (mean age 60.6 years, 69% female). Demographic, 
clinical, functional and hemodynamic characteristics of the 
population are presented in Table 1. In all, 63% of patients 
were classified as PH Group 1, 18% as Group 3 due to lung 
disease, and 19% as Group 4. The median duration since PH 
diagnosis was 3 years. The majority of patients were under 
PH monotherapy, while 15% received a triple combination. 
The most common comorbidities were arterial hypertension, 
diabetes mellitus, and dyslipidemia. Active smoking was 
reported only in 6% of the total population. Most patients 
were classified as WHO FC II (52%) and WHO FC III (34%); 
half of the total population was under continuous oxygen 
treatment. The 6MWD values were available in 85% of 
patients and the median 6MWD was 409 m. 

SF-36 and MLHF-PH scores
Analysis of the separate domains of the two questionnaires 
revealed that PH had a profoundly negative impact on 
patients’ HRQOL. Specifically, the mean MLHF-PH Total score 
was almost 50 and the median SF-36 sub-scores were ≤50 
in five out of the eight domains (Table 1). ‘General health’ 
was assessed as moderately impaired by most patients 
and clinical worsening was anticipated. More than half of 
patients reported impaired ‘physical functioning’, as they 
had limited everyday activities and difficulty in working. Their 
‘role physical’ was also influenced. ‘Vitality’ was reduced, with 
fatigue being present in 38% of the population and complete 
lack of ‘vitality’ in 11%. ‘Emotional health’ varied more, with 
anxiety feelings in 34.2%, depression in 50%, happiness in 
34.2% and calmness in 31.5%.

Factors associated with HRQOL scores
Women, compared to men, presented a trend towards better 
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MLHF-PH Total score (median score 37 vs 53, respectively, 
p=0.057) and MLHF-PH Phys score (median score 17.5 
vs 25, p=0.052); they also had a greater SF-36 ‘physical 

Table 1. Demographic, clinical, functional and 
hemodynamic characteristics of the studied 
population (N=73)

Characteristics n (%)
Total 73 (100)

Gender
Male 23 (31.5)

Female 50 (68.5)

Age (years), mean ± SD 60.6 ± 11.3

BMI (kg/m2), mean ± SD 27.4 ± 6.8

Marital status
Married 50 (68.5)

Single 23 (31.5)

Education level
Primary education 33 (45.2)

Secondary education 22 (30.1)

Graduate degree 18 (24.7)

Employment status
Employed 7 (9.6)  

Unemployed 14 (19.2)

Retired 52 (71.2)

Smoking status
Non-smoker 30 (41.1) 

Smoker 4 (5.5)

Ex-smoker 39 (53.4)

PH Group 
1 46 (63)

3 13 (17.8)

4 14 (19.2)

Time duration since PH diagnosis 
(years), median (IQR)

3 (4)

PH Group 1
Idiopathic 14 (30.4)

Heritable 1 (2.2)

Drug-associated 1 (2.2)

Connective tissue disease 22 (47.8)

Congenital heart disease 8 (17.4)

PH Group 4
Operable 5 (36) 

Non-operable 9 (64)

PH-specific therapies
Monotherapy 42 (57.5)

Double combination 20 (27.4)

Triple combination 11 (15.1)

WHO FC
I 4 (5.5)

Characteristics n (%)
II 38 (52.1)

III 25 (34.2)

IV 6 (8.2)

Oxygen treatment
No 40 (54.8)

Yes 33 (45.2)

MLHF-PH
Total, mean ± SD 42.4 ± 22.8

Physical component, median (IQR) 20 (18)

Emotional component, median (IQR) 8 (11)

SF-36 survey Median (IQR)
Physical functioning 45 (45)

Role physical 25 (100)

Bodily pain 80 (32)

General health 30 (30)

Vitality, mean ± SD 53.5 ± 22.3

Social functioning 50 (25)

Role emotional 100 (67)

Mental Health 64 (36)

Hemodynamic parameters Median (IQR)
CO (L/min) 5.4 (2.5)

CI (L/min/m2) 3 (1.1)

mPAP (mmHg) 37 (16)

PCWP (mmHg), mean ± SD 11.3 ± 3.2

PVR (WU) 4.3 (4.2) 

SVO2 (%) 71 (10)

Functional and neurohormonal 
parameters

NT-proBNP (pg/mL) (N=40) 269 (958)

6MWD (m) (N=62) 409 (206)

Comorbidities n (%)
Arterial hypertension 24 (32)

Diabetes mellitus 12 (16.5)

Dyslipidemia 13 (18)

Chronic lung disease 12 (16.5)

Coronary artery disease 8 (11)

Hypothyroidism 15 (20)

BMI: body mass index. PH: pulmonary hypertension. WHO FC: World Health Organization 
functional class. MLHF-PH: Minnesota living with pulmonary hypertension questionnaire. 
SF-36: Short form 36-item health survey. CO: cardiac output. CI: cardiac index. mPAP: mean 
pulmonary artery pressure. PCWP: pulmonary capillary wedge pressure. PVR: pulmonary vascular 
resistance. SVO2: mixed venous blood saturation. WU: Wood units. NT-proBNP: N-terminal-pro 
brain natriuretic peptide. 6MWD: six-minute walk distance. IQR: interquartile range.

Continued

Table 1. Continued
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functioning’ score (median score 45 vs 25, p=0.02). 
However, their mental status was not significantly different 
compared to the male sub-population (MLHF-PH Emot, 
p=0.59; SF-36 role emotional, p=0.71; SF-36 mental health, 
p=0.27). Age, marital status and level of education were not 
associated with HRQOL.

Patients with PH due to lung disease (Group 3) presented 
significantly worse scores on MLHF-PH compared to 
the other PH-Groups (Table 2). Furthermore, they had 
significantly reduced scores in SF-36 ‘physical functioning’ 
and ‘role physical’ (Table 2). These patients were more 
frequently under oxygen therapy (p<0.001) and had a 

more advanced WHO FC (p=0.01). However, differences 
in hemodynamic parameters between PH-Groups were 
not evident (Supplementary file Table S1). Graphical 
presentations of MLHF-PH and SF-36 scores for the 
different PH-Groups are given in Figure 1. Patients under 
triple combination PH-therapy had also significantly worse 
HRQOL scores, both in the physical and mental domains 
(Supplementary file Table S2).

A significant correlation of all scores of MLHF-PH with 
mPAP, PVR and mixed venous blood saturation (SVO2) 
was observed (Table 3). Moreover, increased mPAP and 
PVR were correlated with deterioration in SF-36 ‘physical 

Figure 1. Box-and-whisker plots demonstrating the sub-scores of the Minnesota living with pulmonary 
hypertension questionnaire (MLHF-PH) and the Short form 36-item health survey (SF-36) for the 
different PH-Groups

Table 2. HRQOL in different PH-Groups

Group 1
Median (IQR)

Group 3
Median (IQR)

Group 4
Median (IQR)

p

MLHF-PH

Total 39.5 (35.5) 64.0 (21.0) 28.5 (36.3) 0.005

Physical component 18.5 (14.3) 29.0 (9.0) 15.5 (20.3) 0.004

Emotional component 9.0 (10.8) 12.0 (8.0) 4.0 (3.7) 0.004

SF-36

Physical functioning 50.0 (38.8) 15.0 (25.0) 47.5 (42.4) 0.003

Role physical 50.0 (93.7) 0 100 (68.8) <0.001

Bodily pain 80.0 (32.0) 100 (77.0) 90.0 (32.0) 0.808

General health 27.5 (30.0) 20.0 (25.0) 37.5 (30.0) 0.862

Vitality 60.0 (23.8) 45 (30.0) 57.5 (22.6) 0.208

Social functioning 50.0 (25.0) 25.0 (37.0) 50.0 (9.0) 0.265

Role emotional 67.0 (67.0) 67.0 (100) 100 (33.0) 0.426

Mental health 68.0 (35.0) 60.0 (16.0) 86.0 (34.0) 0.06*

Bold values denote statistical significance. *Trend towards statistical significance. HRQOL: health-related quality of life. PH: pulmonary hypertension. MLHF-PH: Minnesota living with pulmonary 
hypertension questionnaire. SF-36: Short form 36-item health survey.
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functioning’ (mPAP: r= -0.28, p=0.01; PVR: r= -0.24, 
p=0.04) and in SF-36 ‘general health’ (mPAP: r= -0.24, 
p=0.04) (Table 3). 

Oxygen treatment was related to worse HRQOL in terms of 
physical (MLHF-PH Phys, SF-36 physical functioning, SF-36 
role physical; all p<0.001) and emotional (MLHF-PH Emot, 
SF-36 role emotional, SF-36 mental health; all p<0.001) 
status. Regarding functional indices, 6MWD and Borg scale 
presented strong correlations with MLHF-PH scores as well 
as SF-36 physical domain scores (physical functioning, role 
physical, general health) and SF-36 ‘mental health’ (Table 
4). Patients, categorized in advanced WHO FC, reported poor 
HRQOL scores.

Predictors of HRQOL
Univariable regression analyses of physical (MLHF-PH Phys, 
SF-36 physical functioning, SF-36 role physical) and mental 
(MLHF-PH Emot, SF-36 role emotional, SF-36 mental 
health) HRQOL domains are presented in Supplementary 
file Tables S4 and S5. After multivariable adjustment, the 
use of PH-specific therapies, advanced WHO FC and use 
of oxygen treatment, were associated with worse HRQOL 
physical status (higher MLHF-PH Phys score, lower SF-36 
physical functioning score) (Figure 2). Regarding HRQOL 
mental status, PH-specific therapies and advanced WHO 
FC but no oxygen treatment, were related to worse scores 
(higher MLHF-PH Emot score, lower SF-36 role emotional 

Table 3. Correlations† between HRQOL and hemodynamic parameters

mPAP (mmHg) PVR (WU) SVO2 (%)

MLHF-PH r-coeff p r-coeff p r-coeff p

Total 0.33 0.004 0.26 0.02 -0.33 0.004

Physical component 0.31 0.007 0.26 0.02 -0.26 0.03

Emotional component 0.34 0.003 0.24 0.04 -0.31 0.007

SF-36

Physical functioning -0.28 0.01 -0.24 0.04 0.31 0.008

General health -0.24 0.04 -0.2 0.08 0.19 0.107

Vitality -0.24 0.04 -0.26 0.02 0.18 0.126

† r-correlation coefficients and p-values were produced using Pearson’s or Spearman’s correlation test, as appropriate. Bold values denote statistical significance. HRQOL: health-related quality of 
life. mPAP: mean pulmonary artery pressure. PVR: pulmonary vascular resistance. SVO2: mixed venous blood saturation. WU: Wood units. MLHF-PH: Minnesota living with pulmonary hypertension 
questionnaire. SF-36: Short form 36-item health survey.

Table 4. Correlations† between HRQOL, functional and neurohormonal parameters

6MWD (m)
(N=62)

Borg scale
(N=59)

NT-proBNP (pg/mL)
(N=40)

MLHF-PH r-coeff p r-coeff p r-coeff p

Total -0.59 <0.001 0.6 <0.001 0.26 0.11

Physical component -0.58 <0.001 0.67 <0.001 0.24 0.132

Emotional component -0.47 <0.001 0.36 0.005 0.20 0.216

SF-36

Physical functioning 0.65 <0.001 -0.63 <0.001 -0.32 0.04

Role physical 0.32 0.01 -0.40 0.001 -0.20 0.213

Bodily pain 0.04 0.740 -0.17 0.192 0.13 0.425

General health 0.36 0.004 -0.27 0.03 -0.1 0.528

Vitality 0.46 <0.001 -0.38 0.003 -0.29 0.06*

Social functioning 0.40 0.001 -0.38 0.003 -0.004 0.981

Role emotional 0.09 0.483 0.02 0.897 -0.04 0.804

Mental Health 0.54 <0.001 -0.24 0.06* -0.08 0.602

† r-correlation coefficients and p-values were produced using Pearson’s or Spearman’s correlation test, as appropriate. Bold values denote statistical significance. *Trend towards statistical 
significance. HRQOL: health-related quality of life. 6MWD: six-minute walk distance. NT-proBNP: N-terminal-pro brain natriuretic peptide. MLHF-PH: Minnesota living with pulmonary hypertension 
questionnaire. SF-36: Short form 36-item health survey.
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and mental health scores) (Figure 3). PH-Group 3 was 
independently associated with SF-36 ‘role physical’ (β= 
-34.3; 95% CI: -63.6 – -5.1, p=0.02), whereas PH-Group 4 
was independently associated with MLHF-PH Emot (β= -5.6; 
95% CI: -8.7 – -2.6, p<0.001), after adjustment for all other 
covariates in the model.

DISCUSSION
This prospective cross-sectional study aimed to investigate 
HRQOL in patients with precapillary PH, and explore the 
relation of HRQOL questionnaires with clinical, hemodynamic, 
and functional parameters. The MLHF-PH and SF-36 
instruments were used, since they have been previously 
established in the assessment of QOL in PH11,14. Our analysis 
demonstrated that QOL was impaired in PH patients. 
Participants had a score near or lower than 50 (0=worse, 
100=best) in several domains of the SF-36, emphasizing 
the disease burden on both physical and mental status of 
this peculiar population15.

Patients with PH due to lung disease (PH-Group 3) 
reported worse QOL, indicated by the significantly worse 
scores in MLHF-PH compared to the other groups. Physical 
domains of the SF-36 also presented significant impairment. 
We found that this group of patients was more frequently 
treated with oxygen therapy and had a more affected 
functional status, as reflected by the advanced WHO FC, 
but without hemodynamic differences compared to PH-
Groups 1 and 4. After adjustment, PH-Group 3 emerged as 
an independent predictor of one of the physical domains in 
SF-36 (SF-36 role physical). These findings are in line with 
the study by Brewis et al.16 which compared 188 patients 
with severe PH due to lung disease with 74 patients with 
idiopathic PH (PH-Group 1), and showed that patients with 
pulmonary disorders were more hypoxemic, had worse FC, 
and achieved lower 6MWD16. Our study possibly reflects that 
a poorer QOL might be anticipated in this population.

In our study, there was also a strong association between 
oxygen treatment and worse physical and mental aspects of 

Figure 2. Forest plots of the multivariable regression analyses for the Minnesota living with pulmonary 
hypertension physical component (MLHF-PH Phys) and the Short form 36-item health survey (SF-36) 
‘physical functioning’ and ‘role physical’ domains

Figure 3. Forest plots of the multivariable regression analyses for the Minnesota living with pulmonary 
hypertension emotional component (MLHF-PH Emot) and the Short form 36-item health survey (SF-
36) ‘role physical’ and ‘mental health’ domains
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both questionnaires. After adjustment, oxygen use emerged 
as an independent predictor of worse physical scores (higher 
MLHF-PH Phys score, lower SF-36 physical functioning 
score) but not for mental scores. Previous studies have 
also indicated oxygen to be related to reduced HRQOL in 
PH patients17,18. These associations could be attributed 
to embarrassment feelings in public, along with reduced 
mobility and carrying issues that oxygen users tend to 
face19,20. Therefore, they may confine themselves indoors, 
something that inevitably leads to reduced QOL.

Another noteworthy finding was that HRQOL instruments, 
used in the current study, were also associated with 
hemodynamic indices (mPAP, PVR, SVO2). Positive 
correlations of MLHF-PH scores with mPAP and PVR [higher 
hemodynamic values – higher (worse) score] and negative 
correlations with physical domains of SF-36 [higher 
hemodynamic values – lower (worse) score] emphasize the 
relation of QOL with PH severity. Our group had previously21 
demonstrated the significant correlation of hemodynamics 
in precapillary PH with emPHasis-10, which is another 
well-developed and easy to use HRQOL measure in PH22. 
Functional impairment as a consequence of the disease 
tended to have an evident impact on patients’ HRQOL, shown 
by the correlations of WHO FC and 6MWD with the majority 
of questionnaire scores. WHO FC, a known determinant of 
HRQOL17,21, was also a multivariable independent predictor 
in the current study. Furthermore, the strong correlation of 
MLHF-PH Emot score with hemodynamics in the studied 
population, highlights the potentially emotional impact of 
disease severity apart from functional limitations. 

Triple combination PH-therapy, which includes the 
use of prostanoids, as add-on treatment to previously 
concomitant administration of endothelin receptor 
antagonists and phosphodiesterase type 5 inhibitors, was 
strongly associated with diminished state of health. The 
complexity of administration of these medications (mainly 
by intravenous or subcutaneous infusion) along with the 
frequently experienced adverse effects, may be responsible 
for the impact on patients’ QOL. In a recent British study, 
researchers explored the differences in QOL between 
various administration modes of prostanoids and found that 
intravenous administration was related to the most affected 
health state (assessed with the EQ-5D-5L instrument)23. 

Limitations
The current study has several limitations, since it was an 
observational design study, conducted on a short-term 
basis. Therefore, only associations between HRQOL scores 
and independent variables can be established. Another 
important limitation is the small number of included 
patients, which is evident in between-group analyses 
as well. However, the limited number of participants is 
probably related to the limited population of northern 
Greece. Moreover, it is worth mentioning that there was a 
significant proportion of PH-Group 3 and operable PH-Group 

4 patients in outpatient clinics, who were not offered medical 
treatment and thus were excluded from the study. Regarding 
hemodynamic variables, they were included from a right heart 
catheterization having been performed within 12 months 
before or after the questionnaire completion. The mean time 
was calculated at 7 months. Finally, HRQOL assessment was 
not available at the time of PH diagnosis, before the initiation 
of PH-specific therapies so that comparisons between and 
after treatment initiation could be conducted.

CONCLUSIONS
Patients with precapillary PH had impaired QOL. Those with 
PH due to lung disease reported the worst scores in HRQOL 
instruments (in both physical and mental domains). Several 
clinical, functional and hemodynamic factors were associated 
with reduced QOL. Oxygen use and WHO functional class 
were independent predictors of patients’ physical and mental 
HRQOL status.
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INTRODUCTION
Obstructive sleep apnea (OSA) is a common sleep disorder 
characterized by recurrent upper airway obstructive events, 
leading to intermittent hypoxemia, cortical arousals, sleep 
fragmentation, increased inflammation, and oxidative stress1. 
Phenotyping OSA, besides of improving understanding of 
disease mechanisms, has prognostic and therapeutic utility2. 
REM-related OSA is a distinct polysomnographic phenotype 
with an estimated prevalence ranging from as little as 10% 
to as much as 45%3,4. This wide range of prevalence could 
be attributed to inconsistent definitions of REM-related OSA 
and to differences in studies’ methodology, sample size, and 
composition3,5.

A broadly used definition requires an overall apnea-
hypopnea index (AHI), measured during total sleep time 
(AHITST), of at least 5 obstructive respiratory events/h (AHITST 

≥5) and AHI in REM sleep (AHIREM) that is at least twice 
the AHI in NREM sleep (AHINREM), (AHIREM/AHINREM ≥2)5-7. 
Subsequently stricter definitions have emerged, that include 

various degrees of cut-off levels of AHINREM
8-12 or both of 

AHINREM and AHIREM
7,13,14. Furthermore, a minimum duration 

of REM sleep has been an additional criterion in some of 
the previous definitions7,12-14. The stricter definitions, include 
the aforementioned criterion of a sufficient REM sleep 
duration, aiming to estimate more precisely the REM sleep 
disordered breathing7,12-14. It is notable that the proposed 
definition of Mokhlesi and Punjabi13 does not include the 
AHIREM/AHINREM ratio, since its nominator and denominator 
are correlated values, and by using their ratio, it could be 
difficult to separate out the NREM sleep component in REM-
related OSA patients13. However, to date, comparative studies 
failed to demonstrate significant differences in the most of 
their major endpoints, when stricter and broader definitions 
were applied and compared at the same sample5,7,15-18. The 
broader definition, besides the fact that it is easier to apply in 
daytime practice, it seems that it is not affected by changes 
in hypopnea scoring rules and as a result its employment 
augments the conduction of less biased retrospective 
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REM-related OSA patients (p<0.001) and during non-rapid eye movement 
sleep (NREM) in the control group (p<0.001). The majority of REM-related 
OSA patients had mild OSA, while the majority of the control group had 
severe OSA. REM-related OSA patients had lower Arousal Index (p<0.001), 
lower Oxygen Desaturation Index (p<0.001), lower percent of recording time, 
spent at oxyhemoglobin saturation below 90% (p<0.001) and shorter mean 
event duration (p<0.001). The average SatO2% and the minimum SatO2% 
oxyhemoglobin saturation during sleep, were significantly higher, compared to 
the control group (p=0.002 and p=0.005, respectively). When comparing the 
anthropometric characteristics, the majority of the clinical features and the 
reported comorbidities, no significant differences were found between the two 
groups. However, REM-related OSA patients reported less frequently, excessive 
daytime sleepiness (p<0.001). Also, a positive correlation was found between 
reported insomnia and the minimum SatO2% in them.
CONCLUSIONS Our results show that REM-related OSA patients, despite 
their milder polysomnographic phenotype, they do not carry a lighter 
comorbidity load, when compared to non-REM-related OSA patients.

Published by European Publishing. © 2024 Tsouknida C. et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution NonCommercial 4.0 International 
License. (http://creativecommons.org/licenses/by-nc/4.0) 
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studies19.
In the current literature, despite the numerous 

studies conducted in other Caucasian ethnicities, 
there are no published data about REM-related OSA in 
the Greek population. In this study, we aim to record 
demographic, anthropometric and clinical characteristics, 
polysomnographic findings and comorbidities of REM-related 
OSA patients, and to evaluate possible differences with 
non-REM-related OSA patients. Also, we explore possible 
correlations of excessive daytime sleepiness (EDS) and 
insomnia, in REM-related OSA and non-REM-related OSA 
compared groups. 

METHODS
Study population
In the present retrospective observational study, a total of 
2561 medical files of patients with suspected sleep-related 
breathing disorders, who underwent polysomnography (PSG) 
at the Sleep Laboratory of the University General Hospital 
of Alexandroupolis from 2007 to 2019, were reviewed. A 
total of 1495 patients had been diagnosed with OSA, and 
approximately 16% of them (239 patients) were classified 
as REM-related OSA patients, while the rest (1256 patients) 
were classified as non-REM-related OSA patients.

The broad REM-related OSA definition was used. 
According to it, an overall apnea-hypopnea index of at least 
5 obstructive respiratory events/h (AHITST ≥5) and AHIREM that 
is at least twice the AHINREM (AHIREM/AHINREM ≥2) are required. 
Eventually 147 patients were included from each group and 
each case (REM-related OSA patient) was matched to one 
control (non-REM-related OSA patient) by age, gender, and 
body mass index (BMI).

Ethical approval
All procedures were performed in accordance with the ethical 
standards of the institutional review board of Alexandroupolis 
University Hospital, which approved the protocol of the study 
(approval number:7/07-04-2022).

Data collection
The demographic and anthropometric data that were 
recorded between two groups include: age, gender, BMI, 
neck circumference, waist-to-hip ratio (WHR), and tobacco 
smoking history. Clinical symptoms (snoring, witnessed 
apneas, EDS, insomnia) and comorbidities (chronic diseases 
under current treatment or not) were also recorded.

The validated Greek version of the Epworth Sleepiness 
Scale (ESS) was applied for the assessment of EDS20. 
ESS score >10 was the cut-off value used to define EDS. 
Assessment of insomnia was performed with a self-report 
questionnaire that includes the essential criteria of the 
International Classification of Sleep Disorders for chronic 
insomnia. Patients with insomnia were further classified 
in subtype groups of onset or maintenance insomnia, or 
combination of the above, according to the documented 

answers in the previous questionnaire.
Furthermore, Comorbidities Index (CoSA Index) was 

applied and compared in both groups. This evaluates 
the mortality risk of sleep apnea patients, based on their 
comorbidity burden (hypertension, COPD, diabetes mellitus, 
ischemic stroke, malignancy, heart failure, dementia, 
atrial fibrillation, end stage renal disease, aortic aneurysm, 
and age ≥65 years). Points, ranging 1–6, are assigned to 
each selected comorbidity and they are proportional to its 
mortality hazard ratio. The final CoSA Index score is stratified 
in four severity levels (0, 1–3, 4–6, >6) with different crude 
mortalities (0.57%, 1.71%, 6.79%, 15.88%, respectively)21. 
Polysomnograms were scored according to the updated for 
each period AASM criteria, AASM 2007 and AASM 2012, 
since data are retrospectively analyzed, including archives of 
patients who were referred for sleep evaluation from 2007 
to 2019.

Based on severity grading of OSA, by using the AHI 
system OSA, subjects with (5≤ AHITST <15), (15≤ AHITST 

<30) and (AHITST ≥30) were classified as mild, moderate, and 
severe OSA, respectively.

Besides AHITST, AHIREM  and AHINREM, the following 
polysomnographic measurements were recorded: Total 
Sleep Time (TST), Sleep Efficiency (SE)(%), Sleep Latency 
(SL), sleep stages duration presented as percent of TST (N1/
TST%, N2/TST%, N3/TST%, REM/TST%), REM Latency, 
Mean event duration, Average and minimum oxyhemoglobin 
saturation during sleep (Average SatO2%, Minimum SatO2%), 
cumulative percentage of time spent at oxyhemoglobin 
saturation below 90%, presented as percent of total 
recording time [CT90%/TRT(%)], Oxygen Desaturation Index 
(ODI), and Arousal Index (ArI).

Statistical analysis
All analyses were carried out using IBM Statistical Package 
for Social Sciences (SPSS Inc. SPSS Statistics for Windows, 
Version 17.0. Chicago: SPSS Inc). Throughout the study, 
categorical variables are described as frequencies and 
percentages, and chi-squared test was used for their 
comparison, except for the cases of very small samples 
where Fisher’s exact test was applied.

Quantitative variables were tested for normality of 
distribution by the Shapiro-Wilk test. Because distributions 
of all quantitative variables were skewed, the non-parametric 
Mann–Whitney test was used for their comparison and they 
are presented as median and interquartile range (IQR).

Binary logistic regression analysis was used to estimate 
the association between EDS and insomnia (defined as 
primary dependent variables) and AHITST, AHIREM, AHINREM, 
Average SatO2, Minimum SatO2, ODI, ArI, BMI (defined as 
primary independent variables), in the REM-related OSA and 
the non-REM-related OSA group. Odds ratios are presented, 
along with 95% confidence intervals. All comparisons 
were two-tailed, and a p<0.05 was considered statistically 
significant.
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RESULTS
Patients’ general characteristics
The demographic and anthropometric characteristics of the 
REM-related OSA and the matched non-REM-related OSA 
group are presented in Table 1. REM-related OSA participants 
were predominantly males (57.8%), middle or older aged, 
with high BMI. Their median neck circumference and waist-
to-hip ratio was 42 cm (IQR: 39–44) and 0.82 cm (IQR: 
0.76–0.90), respectively, and no significant differences were 
found compared to the control group. Also, no significant 
differences were found in both groups regarding their 
smoking status.

Polysomnographic characteristics
Table 2 displays the comparison of polysomnographic 
findings between the REM-related OSA and the non-REM-
related OSA group. The two groups were similar in terms 
of the total sleep time (TST), Sleep Efficiency (SE), Sleep 
Latency (SL) and the percentage of sleep time spent in N1 
stage (p>0.05, respectively). REM-related OSA patients had 
higher amounts of slow wave sleep (SWS) (p=0.003) and 
REM sleep (p<0.001), and lower amounts of N2 stage sleep 
(p=0.001). REM latency was shorter in the REM-related OSA 
group (p=0.016). Comparison of the nocturnal oximetry 
findings among the two groups showed that REM-related 
OSA patients had significantly higher Average SatO2% 
(p=0.002) and higher Minimum SatO2% (p=0.005), but lower 
CT90%/TRT(%) (p<0.001) and ODI (p<0.001). Furthermore, 
REM-related OSA patients had significantly shorter mean 
duration of respiratory events during TST (p<0.001), and 
lower ArI (p<0.001).

Analysis of respiratory disturbances revealed that REM-
related OSA patients had lower AHITST (p<0.001) and AHINREM 

(p<0.001), while their AHIREM index was significantly higher 
(p<0.001). These findings were expected, given the criteria 
of the broad REM-related OSA definition that was applied in 
our study’s subjects.

In agreement with the aforementioned data, significant 
differences have been documented across all OSA severity 
levels between the two groups. In REM-related OSA patients 
there is a significant prevalence of mild (p<0.001) or 
moderate OSA syndrome (p=0.006), compared to the non-
REM-related OSA group, while in the latter group, severe 
OSA is predominant (p<0.001). Indeed, the majority of REM-
related OSA patients have mild OSA (about 60%), while 34% 
have moderate OSA, and only about 6% has severe OSA. 
In contrast, the majority of the OSA patients suffer from 
severe OSA (51.7%), while 28.6% and 19.7% have mild and 
moderate OSA, respectively (Figure 1).

Clinical features and comorbidities
Table 3 shows the frequency of the specific sleep related 
complaints and the CoSA Index values of both groups, and 
the results of their comparison. Subjective sleepiness, as 
evaluated by ESS score, revealed a significant difference 
between the two groups of patients. REM-related OSA 
patients had lower ESS score (p<0.001) and lower EDS 
prevalence (p=0.003). However, there were no significant 
differences in frequency of habitual snoring, witnessed 
apneas, chronic insomnia, and insomnia subtypes (p>0.05, 
respectively).

Figures 2 and 3 depict the frequency distribution of 
insomnia subtypes of both groups. It is clearly observed that 
the middle insomnia (difficulty in maintaining sleep) and 
the combination of initial (difficulty in initiating sleep) with 
middle insomnia are the most frequent subtypes. As regards 

Table 1. Participants’ demographic and anthropometric characteristics

Characteristics REM-related OSA
(N=147)

non-REM-related OSA
(N=147)

p

Gender* n n 1

Male 85 85

Female 62 62

Median (IQR) Median (IQR)

Age (years)* 58 (49–64) 57 (50–65) 0.891

BMI (kg/m2)* 33.8 (29.7–38.9) 33.7 (29.5–38.9) 0.854

Neck circumference (cm) 42 (39–44) 42 (40–44.5) 0.097

WHR 0.82 (0.76–0.90) 0.81 (0.75–0.89) 0.660

Smoking status n (%) n (%)

Non-smoker       71 (47.5) 60 (40.8) 0.197

Current smoker 37 (25.6) 43 (29.3) 0.432

Former smoker 39 (26.9) 44 (29.9) 0.517

BMI: body mass index. WHR: waist-to-hip ratio. *Matched characteristics in REM-related OSA and non-REM-related OSA group. IQR: interquartile range.
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Table 2. Comparison of polysomnographic characteristics between REM-related OSA and non-REM-
related OSA patients

Characteristics REM-related OSA
(N=147)

Median (IQR)

non-REM-related OSA
(N=147)

Median (IQR) p

TST (min) 315.5 (277–345.5) 318 (271.5–348.5) 0.816

N1/TST (%) 10.2 (6.2–8.4) 10.7 (5.4–20.1) 0.983

N2/TST (%) 61.3 (52.3–71.6) 68.1 (55.4–86.3) 0.001

N3/TST (%) 11 (5.2–19.7) 7 (2– 5.2) 0.003

REM/TST (%) 12.1 (6.7–16.2) 7.3 (2–12.7) <0.001

REM Latency (min) 125 (85.3–185) 148 (99.6–225.1) 0.016

SE (%) 84.3 (73.1–90.4) 86.4 (76.3–91.1) 0.073

SL (min) 17.00 (9.50–30.50) 15.50 (8.00–27.00) 0.192

Mean event duration (sec) 16.20 (14.80–18.70) 17.70 (15.60–21.90) <0.001

ArI (events/h) 14.2 (6–22) 20.3 (7.3–35.5) <0.001

AHITST (events/h) 13.1 (8.7–18.5) 30.8 (12.9–60.7) <0.001

AHIREM (events/h) 38.4 (25.6–51.8) 12 (0–52) <0.001

AHIΝREM (events/h) 9.2 (5.5–15.2) 33.2 (12.4–62.1) <0.001

Average SatO2 (%) 93 (91.9–94.6) 92 (90–94)   0.002

Minimum SatO2 (%) 80 (74–84) 77 (67–83)  0.005

CT90% /TRT (%) 2.9 (0.8–9.8) 9.4 (2–35.1) <0.001

ODI (events/h) 18.9 (12.1–28.8) 38.1 (18.9–69.1) <0.001

OSA severity n (%) n (%)

Mild      88 (59.9) 42 (28.6) <0.001

Moderate 50 (34) 29 (19.7)   0.006

Severe   9 (6.1) 76 (51.7) <0.001

AHI: apnoea hypopnea index. ArI: arousal index. SatO2: oxyhemoglobin saturation. CT90%: cumulative percentage of time spent at oxyhemoglobin saturation below 90%. EDS: excessive daytime 
sleepiness. ESS: Epworth Sleepiness Scale. N1: sleep stage 1. N2: sleep stage 2. N3: sleep stage 3. ODI: oxygen desaturation index. OSA: obstructive sleep apnoea. REM: rapid eye movement. 
SE: sleep efficiency. SL: sleep latency.  TRT: total recording time. TST: total sleep time. IQR: interquartile range.

Figure 1. OSA severity in REM-related OSA and non-REM-related OSA patients
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comorbidities’ load, comparisons across all CoSA Index 
severity levels showed no significant differences between 
REM-related OSA and non-REM-related OSA patients.

Comorbidities’ distribution in both groups is illustrated 
in Figure 4. Arterial hypertension and metabolic diseases, 
specifically diabetes mellitus and dyslipidemia, are the most 

Table 3. Comparison of clinical characteristics and CoSA Index between REM-related OSA and non-
REM-related OSA patients

Characteristics REM-related OSA
(N=147)

n (%)

non-REM-related OSA
(N=147)

n (%) p

ESS score, median (IQR) 7 (4–11) 9 (7–13) <0.001

EDS 45 (30.6) 69 (47.6) 0.003

Snoring 142 (96.6) 145 (98.6) 0.251

Witnessed apneas 83 (56.5) 74 (50.3) 0.293

Insomnia 112 (76.2) 97 (66) 0.110

Initial 7 (6.3)a 4 (4.1)b 0.492

Middle 69 (61.6)a 60 (61.9)b 0.971

Late 1 (0.9)a 3 (3.1)b 0.185*

Initial/Middle 32 (28.6)a 27 (2.8)b 0.776

Middle/Late 1 (0.9)a 3 (3.1)b 0.339

Initial/Middle/Late 2 (1.7)a 0 (0)b 0.500

CoSA Index, median (IQR) 2 (0–4) 2 (0–4) 0.590

CoSA Index level

0 59 (40.1) 45 (30.6) 0.088

1–3 49 (33.3) 65 (44.2) 0.055

4–6 30 (20.4) 29 (19.7) 0.884

>6 9 (6.1) 8 (5.4) 0.803

EDS: excessive daytime sleepiness. ESS: Epworth Sleepiness Scale. CoSA Index: comorbidity sleep apnea index. a N=112 patients with insomnia and REM-related OSA. b N=97 patients with 
insomnia and non-REM-related OSA. *Exact Fisher value. 

Figure 2. Insomnia subtypes in REM-related OSA patients
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frequently reported comorbidities in both groups, followed by 
hypothyroidism, cardiovascular diseases, e.g. coronary artery 
disease, ischemic strokes, and chronic respiratory diseases, 
e.g. COPD, asthma etc.

Table 4 shows the frequency of the recorded comorbidities 
and their comparison between REM-related and non-
REM-related OSA patients. No significant differences in 
comorbidities were noted between the two groups.

Association between polysomnographic parameters 
and clinical features in REM-related OSA and 
control group
We analyzed the association of insomnia with 
polysomnographic findings mainly in REM-related OSA 
and non-REM-related OSA group, using binary logistic 
regression model, with insomnia defined as the dependent 
binary variable. The included independent variables were: 

Figure 3. Insomnia subtypes in  OSA patients

Figure 4. Comorbidities’ distribution in REM-related OSA and non-REM-related OSA patients
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ΑΗΙTST, AHIREM, ΑΗΙNREM, Average SatO2%, Minimum SatO2%, 
ODI, ArI, and BMI. In the REM-related OSA group, a weak 
positive correlation was found between insomnia and the 
Minimum SatO2% (β=0.083, p=0.041, RR=1.086; 95% CI: 
1.003–1.176), whereas no significant association was found 
regarding insomnia in non-REM-related OSA patients.

Similarly, we analyzed the association of EDS with the 
same parameters, separately in the REM-related OSA and 
non-REM-related OSA group, using the binary logistic 
regression model, with the EDS defined as the dependent 
variable. No significant association was found, regarding EDS, 
in both groups.

DISCUSSION
In this retrospective study, no differences were found 
regarding the anthropometric characteristics of the compared 
groups. To our knowledge, two studies have performed 
anthropometric comparisons among REM-related OSA 
and non-REM-related OSA subjects and found that they 
did not differ significantly in terms of age, gender and BMI, 
simultaneously22,23. The study of Sattaratpaijit et al.23 found 
that REM-related OSA patients tend to have thinner necks, 
while the study of Liu et al.22 documented no differences, as 
we did. 

Looking at the polysomnographic features of REM-
related OSA patients, the studies either document higher 

TST16,24,25 and SE12,22,24 or – as our study did – they report 
no differences in them6,16,26. The current study also showed 
that REM-related OSA patients had significantly higher 
amounts of SWS and REM sleep. These results agree with 
other studies, where time spent in N35,6,12,16,24,27 and in REM 
sleep5,6,12,15,16,24-26 stage, was significantly higher in REM-
related OSA subjects, although there are a few studies that 
do not report differences in REM sleep duration22,26,27. The 
possible underestimation of REM sleep duration, due to the 
first night effect that is encountered in hospital-conducted 
studies28, as ours, should be reasonably considered when 
assessing the severity of breathing disorders, confined mainly 
at this sleep stage, i.e. in the REM-related OSA patients, and 
even more when deciding to offer or not, treatment to these 
patients.  

SL was not significantly different between our two groups, 
a finding that is in agreement with the results of the study 
by Sakao et al.16. In that study, the previous finding did not 
change when different definitions of REM-related OSA were 
used16. However, other studies have reported significantly 
longer15 or shorter22 SL in REM-related OSA patients. 
Moreover, REM latency had a significantly shorter duration in 
our study, in agreement with the study of Liu et al.22.

The data about the duration of N1 and N2 sleep stages 
are limited and inconsistent. Our study did not report 
significant differences in the duration of N1 stage. On the 

Table 4. Comparison of comorbidities between REM-related OSA and non-REM-related OSA patients

Comorbidities REM-related OSA (N=147) 
n (%)

non-REM-related OSA (N=147) 
n (%)

p

AH                                                  83 (56.46) 80 (54.42) 0.725

CHF 6 (4.08) 4 (2.72) 0.520

CVD 11 (7.48) 16 (10.88) 0.313

Arrhythmias 9 (6.12) 6 (4.08) 0.427

Metabolic disorders 65 (44.22) 73 (49.66) 0.35

Diabetes mellitus 31 (21.38) 34 (23.13) 0.719

Dyslipidemia      53 (36.05) 54 (36.73) 0.904

Hyperuricemia   7 (4.76) 5 (3.40) 0.556

Respiratory diseases  18 (12.24) 14 (9.52) 0.454

Asthma 12 (8.16) 7 (4.76) 0.236

COPD  6 (4.08) 7 (4.76) 0.777

Depression                                          11 (7.48) 16 (10.88) 0.313

GERD 13 (8.84) 12 (8.16) 0.834

Deviated septum 11 (7.48) 12 (8.16) 0.828

OHS 14 (9.52) 19 (12.93) 0.356

Hypothyroidism 21 (14.29) 19 (12.93) 0.734

AH: arterial hypertension. CHF: congestive heart failure. COPD: chronic obstructive sleep apnea. CVD: cardiovascular disease. GERD: gastroesophageal reflux disease. OHS: obesity hypoventilation 
syndrome.
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contrary, according to some studies, REM-related OSA 
patients have shorter N1 sleep stage6,12,15,16. Regarding the 
duration of N2 stage in REM-related OSA patients, some 
studies report longer N2 sleep stage15,16 while our study 
reported shorter N2 stage. These results are similar to the 
Bahammam et al.12 and Haba-Rubio et al.6 studies, though 
there was no statistical significance in the latter study.

REM-related OSA patients had lower ArI in our 
study, in agreement with the results of other published 
studies5,7,12,15,16,24,26. More specifically, in the studies of 
Conwell et al.5 and Hoshino et al.15, this difference was 
significant, even after the application of the stricter REM-
related OSA definition.

The comparison of the nocturnal oximetry data between 
the two groups showed that REM-related OSA patients 
presented milder nocturnal hypoxia. Also, the majority of 
previously published studies reported significant higher 
Minimum SatO2% values6,7,12,15,22,24 and lower CT90%/TRT 
(%)7,12,15,24 and ODI6,12,16,24. In contrast to Liu et al.22, our study 
reported higher Average SatO2%. Two comparative studies6,22 

demonstrated shorter mean duration of the obstructive 
events in REM-related OSA, a finding confirmed by our study. 

REM-related OSA patients have lower AHITST values and 
milder syndrome compared to the non-REM-related OSA 
patients in all published studies6,12,22,24-27, including ours. 
Our results indicated that the majority of REM-related 
OSA patients present more frequently mild or moderate 
syndrome, while non-REM-related OSA patients present 
more often severe OSA. These findings are comparable to 
those recorded by other studies5,7,12,25,27. It has long been 
suggested that REM-related OSA could be a part in the 
spectrum of sleep disordered breathing that appears in 
younger ages, pertains and progresses over time to non-
REM-related OSA13. This hypothesis, though not still verified, 
could offer an explanation for the fact that younger age is an 
independent, strong correlate of REM-related OSA8,9,12 and 
for the previously mentioned differences in disease severity 
among REM-related OSA and non-REM-related OSA.

It is plausible that the kind of REM-related OSA definition 
could affect the distribution of the recorded events across 
REM and NREM sleep, as stated in some studies5,15,16. This 
is clearly observed in the study of Hoshino et al.15 where the 
majority of the events either clustered in REM sleep or in 
NREM sleep, when the broad – as ours – or stricter definitions 
were applied, respectively.

No significant differences were reported between the 
REM-related OSA and the control group, regarding witnessed 
apneas and disturbing snoring. Our findings agree with those 
of Sakao et al.16 and Liu et al.22, who also obtained such 
information during clinical interview of patients and their 
bed partners. Other studies describe lower percentages 
of witnessed apneas6,12 or loud snoring5,12 in REM-related 
OSA. However, the previous findings should be interpreted 
cautiously, since the majority of REM-related OSA patients 
were females and no gender matching has been performed 

between groups.
In the current study, the prevalence rates of EDS that were 

reported in REM-related OSA and control group were up to 
approximately 31% and 48%, respectively. These rates are in 
agreement with the described percentages of many studies 
where EDS, measured by ESS score, with range 20–68% in 
REM-related OSA, and 30–67% in non-REM-related OSA 
patients5,8,14,16,22,25.

In contrast to already published studies, which use the 
ESS and do not reveal any significant differences in EDS 
between REM-related OSA and non-REM-related OSA 
patients5-7,15,16,22,24-27,29, our study and a recent prospective 
study of Bahammam et al.12 showed that EDS is less 
frequently encountered in REM-related OSA patients. It 
is recognized that many factors can induce EDS in OSA 
population such male gender, increased age, and BMI30,31. 
Since such matching is lacking in the majority of published 
studies, comparing REM-related OSA and non-REM-
related OSA patients, it could be difficult to come to safe 
conclusions about possible EDS differences between them. 
To our knowledge, only one comparative study22 has matched 
included subjects by age, gender and BMI simultaneously, 
as in the present study, and according to it, no differences 
in EDS were recorded between the two groups of patients. 
However, it is noteworthy that the REM OSA definition 
that was used in the previous study has not been used or 
evaluated in other studies.

In the literature, there are scarce and conflicting data 
about the association of EDS – quantified by ESS – with OSA 
severity indices, in REM-related OSA and non-REM-related 
OSA. No correlation of EDS with either apnea-hypopnea 
indices (AHITST, AHINREM, AHIREM) or nocturnal oximetry 
parameters (Average SatO2%, Minimum SatO2%, CT90%/
TRT (%), ΟDI) or ArI, was noted in our study. Indeed REM-
related OSA patients in our study presented better sleep 
quality (increased N3, decreased ArI). Similarly, in the study 
of Gabryelska and Białasiewicz26, no association was found 
between ESS score and AHI. Additionally, in the study of Khan 
et al.32 which included old-aged males suffering from REM-
related OSA, no association was presented between AHIREM 
severity levels and ESS score32. Interestingly, the majority 
of published studies do not reveal any correlation between 
AHIREM and EDS24,29,33.

However, according to Chami et al.33, AHINREM was 
associated with EDS, evaluated with ESS, in both REM-
related OSA and non-REM-related OSA subjects, while 
Pamidi et al.24 reported AHINREM association only in non-REM-
related OSA patients. Notably, in the last study, a positive 
correlation between BMI and ESS score was documented in 
REM-related OSA patients, a finding that was not confirmed 
by our study.

In our study both groups presented high percentages of 
reported insomnia (76% and 66%, in REM-related OSA and 
in non- REM OSA group, respectively). Given the fact that 
older age, the female sex, the comorbidity of OSA34 and the 
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smoking habit35 are related to higher prevalence of insomnia, 
high percentages of insomnia are expected in our study, 
since our participants with OSA were predominantly middle 
or older aged, females in a considerable proportion (about 
42%) of the whole sample, and often smokers (current or 
former).

Despite the significant differences in the severity of 
underlying OSA and in the sleep quality between groups, no 
differences in the perceived insomnia were demonstrated 
among them. It is possible that the amount of the reported 
insomnia could be influenced by other factors that were 
not included and controlled. For instance, given the 
retrospective characteristics of the current study, patient 
records about their daily consumption of caffeine or theine, 
or the consumption of insomnia-related medication or other 
psychoactive substances, were difficult to find consistently36. 
Furthermore, even sleep misperception disorders, that 
are frequently encountered in insomniacs, could be a 
confounding factor that is also difficult to be identified and 
adjusted in retrospective studies as ours37.

Very limited data are available on this topic, and mainly 
Pittsburgh Sleep Quality Index (PSQI) was applied for 
evaluating insomnia-related sleep disturbances. In the study 
by Khan et al.32, no association was described between 
distinct REM-related OSA severity groups and insomnia. 
On the other hand, according to the study by Hoshino et 
al.15, REM-related OSA was associated with increased PSQI 
score and this association was found to be stronger for 
definitions stricter than ours. More specifically, when the 
broad definition – used also in our study – was applied, this 
association was confined in the females only. In a recent 
study by Bahammam et al.12 who used a stricter REM-related 
OSA definition, comorbidity insomnia was more common in 
REM predominant patients, although there was no matching 
among groups in terms of sex.

Up to now, to our knowledge, no data regarding insomnia 
subtypes or associations of insomnia with polysomnographic 
parameters in both groups have been published. According to 
our findings, middle insomnia, and combination of initial and 
middle insomnia, are the most frequently reported subtypes. 
Furthermore, a positive correlation between Minimum 
SatO2% and insomnia was identified in our study, indicating 
a possible weak relation between insomnia and mild REM-
related OSA syndrome.

Systemic hypertension is the most frequently recorded 
comorbidity in both groups of our study and no significant 
difference between them was demonstrated, a finding that 
was confirmed in other studies too24,27. However, some 
other studies showed less frequently hypertension in REM-
related OSA, but it seems that there was no matching in the 
recruited subjects for confounding factors such as age and 
BMI5,12,25.

Several studies6,16,22 reported no differences in the 
prevalence of cardiovascular diseases, arrhythmias and heart 
failure, similarly to our study, ever after employing stricter and 

broader REM-related OSA definitions16. However, according 
to the prospective study of Bahammam et al.12, REM-related 
OSA patients had less frequently coronary disease, though 
there were no differences in compensated heart failure or 
strokes.

Regarding metabolic diseases and hypothyroidism, a 
considerable number of studies, including ours, suggest 
no significant differences between the two groups6,12,22,24, 
although one study described lower prevalence of diabetes 
mellitus in REM-related OSA patients5.

Additionally, our study suggests no differences in 
respiratory diseases, in agreement with other results5,6,16,22 

with the exception of one recent study, which describes 
higher prevalence of bronchial asthma in REM-related OSA 
group12.

No differences were also found in reported depression 
among the two groups. Literature findings are variable 
and conflicting, since some studies that have used the 
Beck Depression Inventory22 or just the medical history 
information6, identified no difference in depression rates, 
whereas two studies that applied the CES-D (Center for 
Epidemiologic Research Depression Scale) questionnaire 
found more depression in REM-related OSA group5,24. 
However, female predominance in REM-related OSA 
participants in the latter studies, should be underlined.

Moreover, in our study, no differences in comorbidity 
burden were recorded between the two groups and the 
majority of patients were clustered in the lower two grades 
of the CoSA index. 

The similar comorbidities rates should be taken into 
consideration from sleep physicians, when deciding to 
suggest or not treatment in REM-related OSA patients, even 
when they are minimally symptomatic, and especially when 
they carry a notable comorbidity load, as the patients of our 
study, since therapy must be tailored to individual patient’s 
needs, not only by controlling their symptoms, but by 
preventing comorbidities, ameliorating the impact of existing 
comorbidities, and improving their life expectancy too.

Limitations
The reported results should be interpreted within the 
limitations of our study. First, this is a single-center 
retrospective study, with all the biases related to such clinical 
recruitment and referral recording patterns. Secondly, it has 
a relatively small sample size of patients, being examined 
at a tertiary hospital, where usually more symptomatic or 
complicated patients are admitted, and as a result possible 
referral biases could not be eliminated. In addition to the 
abovementioned features, the male preponderance in our 
study sample, could impair the representativeness of our 
findings. since female sex is an independent correlate of 
REM-related OSA7. Furthermore, it must be stated that 
clinical assessment was subjective, based mainly on medical 
history, obtained during clinical interview of patients and of 
their bed-partners when this was feasible. In particular, the 
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questionnaire that was used for the evaluation of insomnia 
and its subclassifications, though updated, was not validated. 
According to the ICSD-3 Classification38, a minimum 
frequency of 3 times per week was added to diagnostic 
criteria of chronic insomnia. This additional criterion, 
established since 2014, was a confounding factor that we 
could not eliminate, given the retrospective characteristics 
of our study.

CONCLUSIONS
According to the polysomnographic features of the patients 
in both groups, we conclude that the REM-related OSA 
patients have more often mild to moderate OSA and 
demonstrate a better nocturnal oximetry profile with less 
sleep fragmentation, in comparison to the non-REM-related 
OSA patients. No differences were reported regarding 
anthropometric characteristics (neck circumference, waist-
to-hip ratio), the majority of the compared clinical features 
(witnessed apneas, snoring, and insomnia) and comorbidities. 
However, REM-related OSA patients reported less frequently 
EDS, as measured by ESS score. Furthermore, a positive 
correlation was found between insomnia and Minimum 
SatO2% in the REM-related OSA group. Despite their 
differences in polysomnography, REM-related OSA patients 
do not report overall milder symptoms and do not carry a 
lighter comorbidity burden, which may imply that they 
possibly do not comprise a milder, distinct clinical phenotype. 
More extended and prospective studies have to be conducted 
in order to draw definite conclusions about the impact of 
REM-related OSA to quality and expectancy of living, and 
the possible beneficial effect of implementing treatment 
modalities to all REM-related OSA patients.
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INTRODUCTION
COPD is currently the fourth leading cause of death with 
approximately 3.2 million deaths in 20191,2. In the course 
of the disease, chronic hypercapnic respiratory failure 
(CHRF) can occur due to the failure of the respiratory pump3. 
COPD patients with CHRF have higher rates of unplanned 
hospital admissions and rapid clinical deterioration after 
hospitalization due to a severe exacerbation. Additionally, 
chronic hypercapnia is a decisive factor contributing to 
mortality4,5. Therefore, reducing factors, influencing mortality, 
such as exacerbation rate, is an essential therapeutic 
goal. Non-invasive ventilation (NIV) with a facemask is 
the preferred choice of treatment to reduce mortality and 
hospitalization rate after acute exacerbation with persistent 
hypercapnia6,7. However, these positive effects are evident 
only when NIV is used with the target of maximal possible 
pCO2 reduction8,9. This ventilatory strategy, based on maximal 

relief of the respiratory pump is referred to as high-intensity 
NIV therapy (HINIV). The required inspiratory positive airway 
pressures (IPAP) vary individually, as they depend on side 
effects of the NIV therapy, patient tolerance and adherence 
to therapy. 

Despite the central therapeutic goal of reducing the 
exacerbation rate in the treatment of COPD patients, given 
its significant impact on the health condition, acceleration 
of lung function deterioration, worsening prognosis of 
the patient and responsibility for the majority of COPD-
associated healthcare costs, scientific data on the effects 
of a HINIV therapy on the exacerbation rate are insufficient. 
A large German study by Koehnlein et al.7 was the first to 
observe reduction in mortality with the use of HINIV in COPD 
patients, but no conclusion could be drawn regarding the 
influence of HINIV on exacerbation frequency, as it was 
not part of the study. In a large British study investigating 
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the effect of HINIV on hospitalization-free survival after 
acute exacerbation of COPD and acute respiratory failure, 
only severe exacerbations leading to hospitalization were 
recorded6. The impact of HINIV on moderate exacerbation, 
however, is scientifically insufficiently documented10. 

The present analysis has addressed the lack of scientific 
evidence by initiating a study, evaluating the course of 
exacerbation retrospectively as well as prospectively, which 
compares the exacerbation frequency before initiation 
of HINIV and the exacerbation frequency after at least 12 
months of HINIV therapy.

METHODS
The study protocol was approved by the Ethics Committee 
of Witten/Herdecke University and was conducted in 
accordance to the ethical guidelines of the declaration of 
Helsinki (last revised in October 2013). Written informed 
consent was obtained from all patients. 

Patients
The data presented in this study are a preliminary analysis, 
which was registered at the German register for studies 
(DRKS00029273) and investigates supplementary 
telemonitoring of COPD patients after experiencing a 
severe exacerbation. Adult patients with the diagnosis of 
COPD receiving HINIV due to hypercapnic respiratory failure 
(PrismaVent Type 30 (n=16) and type 40 (n=4), Löwenstein 
medical SE & Co. KG Bad Ems, Germany) between August 
2021 and September 2023, were enrolled in the study. 
Patients with mental retardation or those receiving invasive 
mechanical ventilation were not included in the study. The 
existing dataset of the main study was analyzed to determine 
availability of datasets regarding history of exacerbation as 
well as blood gases at the time of initiation or under existing 
HINIV therapy. The history of exacerbations is based on 
data from the clinical information system as well as from 
the anamnestic information provided by the patient, thus 
including exacerbations without hospitalization. Exacerbations 
that could be classified as moderate or severe according 
to the recommendations of the recent GOLD report were 
assessed10. Therefore, exacerbations requiring treatment 
with a fast-acting bronchodilator and oral corticosteroid 
(with/without  antibiotics) or requiring hospitalization, were 
included. The anamnestic exacerbations were recorded using 
a predefined checklist as well as existing patient data records. 
The exacerbations were evaluated over the past 12 months in 
relation to the date of the consultation.

Ventilation setting
NIV was applied using either assisted pressure-controlled 
ventilation (aPCV) or pressure-supported ventilation (PSV). 
NIV was delivered via nasal or full-face masks. The treatment 
indication was based on the German guideline for treatment 
of chronic respiratory insufficiency, which recommends the 
initiation of NIV therapy in chronic hypercapnia or persistent 

hypercapnia after acute respiratory insufficiency3. In this case, 
ventilation should be performed as HINIV. HINIV refers to a 
specific ventilation setting in which NIV settings are aimed 
at achieving the lowest PaCO2 values. In HINIV, the ventilator 
settings are gradually increased, either up to an individually 
tolerated maximum value or up to the values required to 
achieve normocapnia8,9. If feasible, these targets should 
already be aimed during initiation of NIV.

Study design and measurements
Demographic data (age, sex, exacerbation history) were 
evaluated for all patients. Additionally, laboratory parameters 
(pH, pCO2, pO2, HCO3

-) were documented pre-therapeutically 
and after a minimum of 12 months after initiation of NIV 
therapy. If the data were collected during acute respiratory 
insufficiency, the ABG values were documented immediately 
after admission. There was no analysis of possible 
consultations between these two times, as the control 
intervals were different for all patients and this would not 
allow the interim results to be compared. 

Statistical analysis
The data analysis was descriptive. Group comparison was 
conducted using Student’s t-test for normally distributed 
data and the Mann-Whitney-U test for data with non-
normally distributed data. Due to the small number of 
participants, the results are primarily intended to provide 
a descriptive analysis. Values of p<0.05 were therefore 
considered significant, although they do not provide 
statistical significance. 

RESULTS
A total of 20 patients were included in the study (Figure 1). 
From those, 14 patients were female (70%). Average age of 
the patients was 69.2 ± 9.0 years. In the cohort analyzed, 
15 patients had cardiac comorbidities, 7 of them suffering 
from coronary heart disease. Two patients had a sleep-
related breathing disorder, one patient had chronic kidney 
failure, and 4 patients suffered from diabetes mellitus type 
II. The included patients had been treated with NIV therapy 
for 4.9 ± 3.5 years. Long-term NIV therapy was initiated for 
9 patients, as a result of acute NIV therapy with respiratory 
acidosis. Patients were using the HINIV therapy 8.9 ± 4.5 h/
day. The demographic data and the ventilation parameters 
from the time of blood gas analysis during therapy are listed 
in Table 1. Significant improvements in blood gas analysis 
were observed during therapy, compared to the results before 
HINV initiation. Results of the blood gas analyses are detailed 
in Table 2. 

A separate analysis was conducted for patients who were 
initiated on NIV therapy under stable conditions without 
acute respiratory insufficiency. The results of this subgroup 
of 11 patients are presented in Table 3.

Prior to the start of HINIV therapy, patients reported 
an exacerbation frequency of 1.5 ± 0.9 exacerbations per 
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year. With HINIV therapy, this frequency was successfully 
reduced to 0.5 ± 0.5 per year (p<0.001). In patients who 
had ≥2 exacerbations prior to initiation of HINIV, there was 
a greater mean difference in the number of exacerbations 
before and after therapy. Patients who had less than 2 
exacerbations per year before initiation of HINIV therapy 
showed a mean difference in the number of exacerbations 
before compared to the time after initiation of therapy of 0.5 
exacerbations/year versus 2 exacerbations/year in patients 
with ≥2 exacerbations prior HINIV. Individual differences were 
observed, as shown in Figure 2.

Figure 2. Illustration of individual differences in exacerbation frequency before and after established 
HINIV therapy (N=20)

Table 2. Comparison of blood gas values before and after initiation of HINIV therapy of the total 
population (N=20)

Pre-therapeutic
Mean ± SD

HINIV
Mean ± SD p

pH 7.33 ± 0.1 7.42 ± 0.0 <0.001

pCO2 (mmHg) 73.0 ± 22.0 44.0 ± 4.8 <0.001

pO2 (mmHg) 79.0 ± 27.0 69.8 ± 17.3 0.2

HCO3
- (mmol/L) 33.0 ± 4.9 27.9 ± 3.2 <0.001

Table 1. Demographic data and ventilation 
settings during HINIV of all patients (N=20) 

Characteristics                                                                Mean ± SD

Female, n (%) 14 (70)

Age (years) 69.2 ± 9.0 

Body mass index (kg/m²) 27.1 ± 6.1

Smoking status, n (active : prior) 6 : 14

Smoking index (pack-years) 45.9 ± 16.4

Time under NIV (years) 4.9 ± 3.5

NIV initiation 

Following acute NIV, n (%) 9 (45)

Chronic elective NIV, n (%) 11 (55)

Ventilator settings

IPAP (mbar) 24.4 ± 3.1

EPAP (mbar) 6.7 ± 1.4

Rise time - inspiratory (s)
Rise time - expiratory (s) 

1.6 ± 0.8
2.9 ± 0.7

Adherence (h/day) 8.9 ± 4.5

NIV: non-invasive ventilation. IPAP: inspiratory positive airway pressure. EPAP: expiratory 
positive airway pressure.

Figure 1. Diagram for patient inclusion
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DISCUSSION
This study provides further information on reducing the 
frequency of moderate and severe exacerbations with 
established HINIV therapy. The following are the main 
findings, which will be discussed further.

Firstly, a significant reduction in the number of 
exacerbations was demonstrated with HINIV. Secondly, it 
has been shown that a significant reduction of hypercapnia 
is observed during HINIV therapy, both in the setting of 
acute respiratory failure and chronic respiratory failure. 
Thirdly, further blood gas analysis parameters showed a 
significant improvement under the established HINIV therapy. 
Fourthly, there was a strong reduction in the frequency of 
exacerbations, especially in patients with a high frequency of 
exacerbations before the HINIV therapy was initiated.

The significant reduction in exacerbation frequency under 
HINIV therapy differs meaningfully from previous studies 
that examined exacerbation frequency in hypercapnic COPD 
patients on NIV, but used significantly lower pressures and 
therefore could not reduce pCO2 (low intensity NIV)11,12. 
This suggests that the impact of the NIV therapy on 
the exacerbation frequency can only be achieved with 
a sufficient augmentation of ventilation and thereby a 
significant reduction of hypercapnia. In patients with 
persistent hypercapnic respiratory insufficiency, a reduction 
in re-admissions or mortality, following acute respiratory 
insufficiency, could be demonstrated after initiation of HINIV6.

Furthermore, a recently published study by Hedsund et 
al.13 demonstrated that the time to re-admission with an 
acute respiratory insufficiency, due to an exacerbation 
within 12 months, could be reduced by HINIV, although, a 
statistical significance could not be shown due to insufficient 
recruitment13. Nevertheless, a significant reduction in the 
number of exacerbations was observed, particularly in 
patients with frequent acute respiratory insufficiency. The 
lesser effects in comparison to the present study could 
be attributed to the fact that normocapnic patients were 
included as well and no re-evaluation according to current 
recommendations was performed14. All these studies only 
recorded the number of severe exacerbations that were 
hospitalized and did not include exacerbations that were 
treated in the outpatient setting.

The underlying pathophysiological mechanism of 
these reduced exacerbation rates resulting from HINIV 
therapy remains unknown. Besides the decrease in pCO2 
levels, mechanical bronchial dilatation itself may alter the 
microbiological milieu. This has already been demonstrated 
with pharmacological bronchodilation15-17. It has been shown 
that cytokines of the airways, which are elevated in patients 
with COPD, can be influenced by an effective treatment 
with bronchodilators18. Whether these biomarkers can also 
be influenced by HINV therapy is the subject of ongoing 
research.

Limitations  
The present study has several limitations that should 
be taken into account. The data on exacerbations were 
mainly based on anamnestic information from the patient. 
Therefore, a higher incidence of exacerbations cannot be 
excluded. In addition, mild exacerbations were not recorded, 
so it is not possible to make any statements about the 
effect of HINIV on these exacerbations. The data were 
supplemented with information from the clinical information 
system. In addition, the number of participants is limited, 
resulting in a descriptive nature of data analysis, requiring 
larger subsequent studies to validate the findings presented 
here.

CONCLUSIONS
This study shows significant positive effects of HINIV on 
COPD exacerbation rate, measured by frequency of moderate 
and severe exacerbations in patients with severe COPD. 
Greatest effects are observed when patients present with 
a high number of exacerbations prior to initiation of NIV 
therapy. To verify these effects in a larger cohort, further 
studies are needed.
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INTRODUCTION
COVID-19 is an infectious disease declared as pandemic 
caused by severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2), as was designated by the World Health 
Organization in February 20201. The first cluster of cases 
was reported in the city of Wuhan, in China on the 31 
December 2019 as ‘pneumonia of unknown cause’, later 
identifying the novel virus responsible for the disease. 
COVID-19 is a multisystem inflammatory syndrome with 
a rather wide variety of symptoms, the most common of 
which are fever, cough, fatigue, myalgia, headache, nasal 
obstruction/rhinorrhea, sore throat and loss of smell2, along 
with up to 32% of asymptomatic cases3. According to WHO, 
the disease severity classification includes 3 categories of 
patients, those with non-severe, severe, and critical disease. 
The last regards patients with acute respiratory distress 
syndrome (ARDS) and other life-threatening situations4.

ARDS is an acute, diffuse, inflammatory lung injury with 
acute hypoxemia, decreasing lung compliance and bilateral 
opacities. The damage to the alveolar-capillary membrane 
leads to increased permeability and subsequent interstitial 
and alveolar oedema, resulting in severe hypoxemia 
due to intrapulmonary shunting and V/Q mismatch5. 
Primary goal in treating ARDS is to improve patient 
ventilation. The improvement of ventilation during prone 
position is multifactorial; while in supine position, ventral 

transpulmonary pressure is greater than dorsal, resulting 
in overinflation of ventral alveoli and atelectasis of dorsal 
ones. On the other hand, prone position reduces ventral and 
dorsal transpulmonary pressure, making ventilation more 
homogeneous6. The application of positive end-expiratory 
pressure (PEEP) leads to more uniform pressure distribution, 
lung expansion and alveolar recruitment. In patients with 
ARDS in supine position, the heart and diaphragm compress 
the posterior lung parenchyma. Lung compression by both 
the heart and the diaphragm can be favorably affected by 
prone positioning, allowing previously non-ventilated lung 
regions to participate in the gas exchange7. At the same 
time, pulmonary perfusion remains distributed mainly to 
the dorsal lung regions. In other words, the gravitational 
distribution of pulmonary blood flow may be only minimally 
altered by prone position and the observed changes in 
gas exchange are primary due to changes in regional 
ventilation, thus improving overall alveolar ventilation/
perfusion relationships8. Moreover, the reduction of hypoxic 
vasoconstriction in prone position decreases right heart 
afterload, resulting in a decrease in pulmonary resistance.  
Additionally, secretion drainage seems to be improved due 
to gravitational effect. Prone positioning combined with 
mechanical ventilation has shown significant improvement 
in oxygenation and ventilation9. 

In order to avoid the progression of COVID-19 pneumonia 
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to ARDS and in an attempt to improve outcomes at times 
of limited resources, even in the most advanced healthcare 
systems, many centers have applied prone position as a 
therapeutic supportive measure in non-intubated patients 
with COVID-19 and respiratory failure.  

The aim of the current review is to summarize the 
evidence of the effect of prone positioning in patients with 
COVID-19 pneumonia not on invasive mechanical ventilation, 
based on published literature.

METHODS
In this review, a search was conducted in PubMed for eligible 
studies. The key search terms were: (prone position) AND 
(COVID-19). Only observational studies and controlled 
trials in English were included. Two authors screened article 
titles and abstracts for inclusion/exclusion criteria. Detailed 
inclusion and exclusion criteria are displayed in Table 1. Full 
text of the remained articles was assessed and all studies 
without control group comparisons were excluded. This 
research was conducted on April 2023. 

Regarding the exclusion criteria of each study, patients 
were not analyzed if they needed immediate intubation at 
admission or were already under mechanical ventilation, were 
hemodynamically unstable, were pregnant, had recent (in the 
last 30 days) abdominal surgery, were overweight with a body 
mass index over 30 kg/m², were unable to prone because of 
discomfort, were contraindicated to prone or had a do-not-
intubate or do-not-resuscitate order. Additional exclusion 
criteria, were patients who were voluntarily discharged or 
referred to another hospital, were previously intubated due 
to COVID-19 AHRF, were unable to provide a consent form 
or to understand oral or written study information, subjects 
with incomplete clinical records, and specific conditions such 
as unstable fractures, intracranial hypertension, hypercapnia 
and terminal illness (less than 1 year life expectancy).  The 
screening and selection process is displayed in Figure 1. 

RESULTS
After inclusion/exclusion criteria were evaluated, a total 
of 31 studies were included in this review10-40. The main 

characteristics of the included studies are listed in Table 2. 
All the studies included patients with confirmed COVID-19 

disease either with positive molecular swab test (RT-PCR) of 
nasopharyngeal or oropharyngeal sample (28 studies) and/or 
compatible imaging findings in combination with symptoms 
indicating infection with SARS-CoV-2 (8 studies, 3 studies, 
respectively). 

Patients with acute hypoxemic respiratory failure (AHRF) 
were included in 25 studies, with 5 of them setting a 
condition of PaO2/FiO2 <300 mmHg, another 2 of PaO2/
FiO2 >150 mmHg and 2 of them with a condition of PaO2/
FiO2 <150 mmHg. Ten studies analyzed 0–50 patients, 10 
analyzed 50–100 patients, 9  analyzed 100–500 patients, 
and 3 analyzed over 500 patients. 

In the majority of the studies included in our review, 
the method of oxygenation was not defined with several 
types being used, more specifically low-flow nasal cannula 
(LFNC), simple face mask (SFM), non-rebreather mask 
(NRBM), high-flow nasal cannula (HFNC), and non-invasive 
mechanical ventilation either with continuous or bilevel 
positive airway pressure (NIV). Four studies analyzed patients 
on HFNC15,20,30,33, 2 studies used NIV16,36, 3 studies used 
LFNO21,22,34, while Altinay et al.28 included only patients under 
NRBM. Ates et al.14 subsumed patients with mild COVID-19 
with oxygen saturation over 94% therefore not in need of 
supplementary oxygen therapy. 

The duration and initiation time of prone 
positioning 
In 6 studies the duration of PP was determined in daily hours, 
sessions per day, and total days. In the Musso et al.36 study, 
the median daily hours of PP were 12.2 (10.1–13.8) with a 
median of 2 sessions per day (1.3) and total days of PP 6 
(5.8) in a period of 28 days. The median PP hours in Koike 
et al.35 study was 3 (2–3) and the number of practice days 
of PP therapy was a median of 13 days (7–16). Liu et al.22 
noted 12.6 daily hours of PP in both early and late PP groups 
of patients and a total time of PP of 14.3 days. Patients in 
Rosen et al. study25 were proned for 9 (4.4–10.6) hours daily 
with 4.2 (1.7–5.7) days in total. Jayakumar et al.17 defined 
the adherence to protocol as >6 hours of PP daily which was 
among 13 (43%) patients of PP group, 4 patients tolerated 
PP for 5–6 hours, 5 patients for 4–5 hours, 4 patients for 
1–4 hours and 2 patients for less than an hour, while 2 
patients did not comply with PP. The maximum duration 
was 2 hours per session. The centers that participated in 
Ehrmann et al.15 study recorded a range of median duration 
of PP from 1.6 to 8.6 hours per day. 

The initiation time of PP was not determined in most 
of the studies. Barker et al.29, Jha et al.34, Fazzini et al.31 
and Vianello et al.29 assigned all of the enrolled patients to 
undergo prone position. Those who could not tolerate PP or 
were contraindicated to prone, formed the control groups. 
In the study of Sryma et al.26, patients were proned if they 
had a P/F ratio <100 mmHg using NIV or HFNO, or altered 

Table 1. Inclusion and exclusion criteria 

Inclusion criteria Exclusion criteria

• Articles written in 
English language

• Patients with 
SARS-CoV-2 
infection 

• Adult patient 
population 

• Non-intubated 
patient population 

• Reviews, meta-analyses, editorials, 
case reports, letters to the editor 

• Articles in pediatric population 
• Articles in special populations (e.g. 

pregnancy) 
• Articles in ARDS patients without 

SARS-CoV-2 infection 
• Articles with outcomes unrelated to 

respiratory status 
• Articles without control group 

comparisons 
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mental status. Pierucci et al.23 started prone positioning 
after achieving an SpO2 >96% using supplemental oxygen 
in patients. In the Koike et al.35 study, prone positioning was 
initiated when the FiO2 reached ≥40%. Ates et al.14 used 
six positions (prone, left/right lateral decubitus, left/right 
swimmer’s, and supine). They determined the two positions 
with the best oxygen saturation by measuring SpO2 after 5 
min in each one and afterwards patients were instructed to 
maintain those two positions. Patients in the Musso et al.36 
study were proned 24 h after admission. Lastly, Kharat et al.21 
instructed patients to self-prone and report their PP duration 
in a diary.

We collected and recorded the following outcomes: 1) 
mortality rate (WHO ordinal scale, ISARIC mortality score); 
2) intubation rate; 3) ventilator-free days; 4) oxygenation 
parameters (ROX index, SpO2/FiO2 or PaO2/FiO2 ratio, ABGs); 
5) length of hospital or ICU stay; 6) upgrade or weaning in 
oxygen therapy; 7) patients’ vitals and use of vasopressors 
to stabilize arterial blood pressure; and 8) prone positioning 
adverse events.  

Mortality
Mortality rate was examined in 21 studies. Twelve studies 

showed no difference between prone and supine patients, 
while the rest (9 studies) noted a statistically significant 
decrease in mortality rate in prone patients. Specifically, 
Musso et al.36 recorded 36% mortality in the control group 
(162 patients) versus 12% in PP (81 patients) (p<0.001), and 
Altinay et al.28 found 16% in the control group (23 patients) 
versus 9% in PP (25 patients) (p=0.02). In the studies of 
Ates et al.14 and Jagan et al.10, none of the patients in prone 
position died compared to the control group (mortality 
rate 24.6% out of 65 patients, p<0.004; and 8.5% out of 
47 patients, p<0.001; respectively). Kaur et al.20 showed 
significantly higher mortality in late APP (APP initiated >24 h 
of starting HFNC therapy) group (45% of 33 patients) versus 
early APP (APP initiated within 24 h of starting HFNC therapy) 
(26% of 92 patients) (p=0.039). In Esperatti et al.30 and Perez-
Nieto et al.33 studies, the adjusted OR of mortality decreased in 
PP group (0.38 and 0.40, respectively). Four studies examined 
the WHO ordinal scale and 1 study the ISARIC mortality 
score. Padrão et al.12, Koike et al.35 and Rosen et al.25 noted 
no significant differences in WHO ordinal scale, while Qian et 
al.39 observed a worse outcome rank in the intervention group 
from day 2 to 5 (p=0.03). Barker et al.29 proved lower ISARIC 
mortality score in prone position (p=0.04). 

Figure 1. Flow diagram of screening and selection process 

 

 
Identification of studies via PubMed database 

Records identified from 
PubMed search 
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Reports sought for 
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n=135 
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and abstract 
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Intubation rate
Ten out of 18 studies showed a statistically significant 
decrease in intubation rate. Koike et al.35 recorded an 
intubation rate of 7% in PP group (2 out of 27 patients) 
vs 42% in SC group (13 out of 42 patients) (p=0.003). 
Endotracheal intubation was needed in 4 patients (8%) in 
prone position and in 12 patients (28%) who failed in PP 
in the Vianello et al.27 study (p=0.014). Sryma et al.26 also 
noted higher rates of intubation and mechanical ventilation 
in the control group (33.3%; 5/15 patients) vs prone 
group (6.7%; 2/30 patients) with p=0.02. In the study of 
Esperatti et al.30 23% of the PP group (44/187 patients) 
and 53% of the standard care group (79/148 patients) were 
intubated (p<0.0001). The rate of intubation in Musso et 
al.36 was 10% of 81 patients in the intervention group and 
32% of 162 patients in the control group (p=0.0012). In the 
Ibarra-Estrada et al.15 study, 25% of the PP group (29/117 
patients) and 41% of the non-PP group (128/313 patients) 
were intubated (p=0.004). Jagan et al.10 showed as well a 
lower intubation rate in prone-positioned patients (10% vs 
27.7%, p=0.031). According to Perez-Nieto et al.33, 24.8% 
(77/505) and 39.5% (123/322) of patients were intubated 
in prone and supine group, respectively (p<0.0001). In 
the study of Altinay et al.28, 32% of the patients required 
intubation in the prone position group (8/25 patients) and 
82.6% in the supine position group (19/23 patients) with 
p=0.001. Jouffroy et al.19 reported that at day 10, 40% 
(16/40) of the PP group and 71% (241/339) of the non-PP 
group were intubated (p<0.01).

In 3 studies the statistical significance of the difference 
in intubation rate between the intervention and the control 
group was not determined15,18,32. 

Ventilator-free days 
Ventilator-free days were examined in 4 studies and none 
showed a statistically significant difference between prone 
and supine patients. Specifically, in the Padrão et al.12 study, 
ventilator-free days were 8 (2–12) and 6 (0–11) in prone 
(57 patients) and supine (109 patients) positioned patients, 
respectively (p=0.4). In Johnson et al.18, the patients in PP 
were off the ventilator for 24.3 (18.8–29.7) days while in 
the standard care group for 27 (24.8–29.2) days (p=0.332). 
Rosen et al.25 recorded 30 (11–30) days without mechanical 
ventilation in both groups (p=0.69). In contrast, Altinay et 
al.28 recorded 3.5 (3.0–6.5) days for PP group (25 patients) 
and 2 (2–3) days for non-PP group (23 patients) (p=0.004). 

Oxygenation parameters: SpO2/FiO2 or PaO2/FiO2 
ratio, ROX index and ABGs
Oxygenation parameters and ABGs were assessed in 18 
studies; 13 studies examined the SpO2/FiO2 or PaO2/FiO2 
ratio, with only 3 of them17,18,29 not finding a statistically 
significant difference between the intervention and the 
control group. Respiratory rate oxygenation (ROX) index 
(combination of peripheral oxygen saturation to the fraction 

of inspired oxygen and RR [SpO2/FiO2]/RR) was evaluated in 
5 studies, all of them showing a significant increase in the 
intervention group11,13,26,35,37.

Another parameter that was assessed in the included 
studies were ABGs and/or SpO2. In the Othman et al.37 
study a significant increase in SpO2 (5.85%, p<0.001), 
PaO2 (22.59%, p=0.011) and in SaO2 (5.26%, p<0.001) 
was noted after proning, but without significant difference 
in pH and PaCO2 (p=0.94 and p=0.83, respectively). In the 
Zang et al. study13, SpO2 increased from 91.09 ± 1.54% to 
95.30 ± 1.72% (p<0.01) after 10 min, 95.48 ± 1.73% after 
30 min (p<0.01), but no significant difference after 30 min 
compared with 10 min (p=0.58). Jouffroy et al.19 showed no 
difference in SpO2 (92% to 93%, p=0.34) and PaO2 (59 to 62 
mmHg, p=0.08) after PP; however, PaCO2 slightly improved 
(35 to 38 mmHg, p=0.005). Jha et al.34 reported that a 
lower SpO2 value at admission was predictive of greater 
improvement in SpO2 with proning (p=0.003) and smaller 
improvement for older patients (p=0.013). Changes in pH, 
PaO2, PaCO2 and SpO2 in Altinay et al.28 were 0 (p=0.002), 16 
mmHg (p<0.001), -1 mmHg (p=0.007) and 5% (p=0.016), 
respectively, for proned patients. Finally, Liu et al.22 noted no 
significant difference in pH and PaCO2 after 24 h (p=0.86 and 
p=0.40, respectively).

Length of hospital or ICU stay 
Duration of hospital stay was assessed in 7 studies, ICU 
stay in 5 studies, and both parameters in 5 studies. Vianello 
et al.27 patients were hospitalized for a median time of 17 
(6–46) days in PP and 21 (7–75) days in supine position 
(p<0.001). The median hospital days for PP group were 12.2 
and for control group 23.2 in Liu et al.22 (p=0).  In the Ates 
et al. study14, median length of hospital stay was 5 (2–16) 
vs 2 (3–20) days in PP vs SC group (p<0.001). Less days of 
hospitalization in proned patients or equal days to standard 
care group, but not statistically significant, were recorded in 
3 studies11,15,18,35.

Altinay et al.28 recorded a median ICU stay of 5 (4–11) 
vs 8 (4–12) days in the PP vs SC group (Cohen’s d=0.3). 
Hashemian et al.16 estimated an ICU stay of 8.6 ± 3 days for 
PP group (NIV + PP) and 14.4 ± 3.9 days for SC group (NIV), 
with p=0.046. However, in Jayakumar et al.17 and in Barker 
et al.29, patients in the intervention group were hospitalized 
in ICU for more days comparing to the control. 

Three out of 5 studies showed the beneficial effect of 
prone position in both hospital and ICU length of stay. Rosen 
et al.25 recorded a median hospital stay of 16 (11–22) days 
for the PP group and 18 (11–30) days for the SC (p=0.44), 
and median ICU stay of 5 (4–13) days for PP and 11 (3–22) 
for SC (p=0.25). Median hospital and ICU length of stay 
for PP and SC groups were 12 (7–20) and 9 (6–14) days 
(p=0.0012) in the Esperatti et al.30 study. In Tonelli et al.40, 
median hospital stay was 20 (3–41) for PP and 24 (3–45) 
days for SC (p=0.03), and ICU stay duration  of 10 (3–21) for 
PP and 15 (3–26) days for SC (p=0.02). 
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Upgrade or weaning in oxygen therapy 
In the Prud’homme et al.24 study, 25 (52.1%) patients in SC 
group (48 patients) and 15 (31.2%) patients in PP group 
(48 patients) needed upgrade in oxygenation (p=0.038). 
Vianello et al.27 escalated the respiratory support in 7 (16%) 
patients in SC group (43 patients) and 2 (4%) in PP group 
(50 patients) (p=0.047). 

Two studies recorded a not statistically significant 
decrease in supplemental oxygen in proned patients17,21, 
while Sryma et al.26 noted no difference in time to resolution 
of hypoxia between the intervention and control group.

Patients’ vitals and use of vasopressors to stabilize 
arterial blood pressure 
Liu et al.22 recorded a decrease in both respiratory and 
heart rate equal to 3.62 breaths/min and 2.51 beats/min 
(p=0.005 and p=0.71, respectively). Respiratory rate was 
assessed in the Ibarra-Estrada et al.15 study with a decrease 
from 25 to 22 breaths/min after the first PP session 
(p<0.001). The same parameter was examined in Fazzini 
et al. study31 where patients had lower respiratory rate after 
proning (pre, 34 ± 7 vs post, 25 ± 7 breaths/min; p<0.001). 
After 12 h of PP respiratory rate was significantly different in 
the intervention group compared to controls in the Sryma et 
al.26 study (23.8 ± 3.4 breaths/min among cases vs 27.5 ± 
4.6 among controls, p=0.004). 

Two studies showed an improvement of patients’ vitals 
(blood pressure, respiratory rate) in prone position, but not 
statistically significant13,19. 

The need for vasopressor use in order to stabilize blood 
pressure was greater, but not statistically significant, in 
controls rather than proned patients in the Rosen et al.25 
study (44% controls vs 37% PP, p=0.57). In contrast, in the 
Padrão et al. study12, more patients in PP were administered 
vasoactive drugs (47% PP vs 39% controls, p=0.32).

Prone positioning adverse events 
The reported adverse events in the prone groups were 
accidental removal of peripheral intravenous lines, back/
musculoskeletal pain (limiting prone positioning)12, pressure 
sores, nausea and vomiting, cardiac arrest within 30 days25, 
and general discomfort21,35. Musso et al.36 observed that 
there was no statistically significant difference between the 
prone and supine group regarding the previously presented 
adverse events and additional ones which were barotrauma, 
pneumomediastinum, subcutaneous emphysema, nasal 
skin ulceration due to nasal cannula, facial edema, thoraco-
abdominal wall hematoma, and venous thrombosis. In 2 
studies no adverse events occurred11,17. 

DISCUSSION
As was previously stated, the aim of the current review was 
to summarize the evidence of the effect of prone positioning 
in patients with COVID-19 pneumonia, not on invasive 
mechanical ventilation, based on published literature.

The most interesting finding of the current review is that 
most studies showed a beneficial effect of prone positioning 
in hypoxemia in non-intubated COVID-19 patients, although 
the intubation rate and mortality varied among the studies. 

The benefit of prone positioning on oxygenation in 
intubated patients with ARDS is well documented41,42 and 
there is enough evidence that this benefit is sustained also 
in ARDS due to SARS-CoV-2 infection43. Although prone 
positioning was not extensively utilized in non-intubated 
patients before the COVID-19 outbreak, it was a widely used 
intervention from the beginning of the pandemic due to 
disease pathophysiology, but also due to the urgent necessity 
of finding non-invasive therapeutic interventions as a result 
of the large influx of patients in ICUs worldwide44,45. Before 
the COVID-19 outbreak,  however, a number of studies 
regarding awake prone position in ARDS patients were 
published, therefore offering the rationale for the wide use 
of prone position during the COVID-19 pandemic46,47.

Despite the evidence of beneficial effect of prone position 
in non-intubated patients with COVID-19, the results of 
the studies should be carefully evaluated, since a large 
heterogeneity is detected among researched populations 
and study designs alike. 

There are notable differences among the studies regarding 
ventilation and oxygenation strategies in non-intubated 
COVID-19 patients. As previously mentioned, several types 
of oxygenation and ventilation have been utilized, while the 
exact type of respiratory support is not defined in the vast 
majority of the included studies. 

According to the results of recent meta-analyses, there 
are insufficient data to determine differences in mortality 
reduction between patients who were treated with HFNC 
or NIV in prone position48,49. In comparison with LFNC, 
ventilatory support with HFNC or NIV in ICU settings 
appears to reduce intubation rates; however, these results 
may reflect differences in disease severity49. Specifically, 
a reduced need for intubation was shown among patients 
who received advanced respiratory support (HFNO or NIV) at 
enrollment (RR=0.83; 95% CI: 0.71–0.97) and in ICU settings 
(RR=0.83; 95% CI: 0.71–0.97), but not in patients receiving 
conventional oxygen therapy (RR=0.87; 95% CI: 0.45–1.69) 
or in non-ICU settings (RR=0.88; 95% CI: 0.44–1.76)49.

An additional factor that varies among the included 
studies is the prone positioning technique. Whereas the 
included patients are not sedated, patient cooperation 
for prone positioning and patient compliance to maintain 
position are prerequisites for successful intervention. It is 
interesting that in all studies not showing improvement in 
oxygenation and/or mortality12,18,21,32,34,39, the patients were 
verbally instructed to assume and maintain prone position 
as long as possible, hence the prone position tolerance was 
poor. Nursing-directed protocols might increase adherence, 
leading to possible different results18. Several strategies 
including light sedation have been proposed in order to 
achieve adherence for long prone position sessions50,51. An 
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important issue is whether the effect of better oxygenation 
in prone position in patients with COVID-19 is indeed 
associated with a reduced intubation rate, even in an ICU 
setting, where the compliance and monitoring are better than 
in the ward. The study of Barker et al.29 failed to show such 
a benefit. Nevertheless, in a recent meta-analysis, treatment 
in ICU setting seemed to be advantageous52.

Another contributing factor that affects prone position 
outcomes is the exposure time. Prolonged prone position is 
known to decrease mortality in patients with severe ARDS 
and also in mechanically ventilated patients with ARDS due 
to COVID-1953. Similar results were found in our review.  The 
hours in prone position among the studies vary and were 
not included in the statistical analysis in the majority of the 
aforementioned studies. Mostly due to patient discomfort, 
the duration of prone position sessions in most of the 
studies is relatively small in comparison with invasively 
ventilated patients, and lack of adherence may be an 
indicator of disease severity27. Whereas prone position seems 
to have a time-dependent effect, the optimal exposure time 
for non-intubated patients is yet to be established. 

An important point is that patients with severe COVID-19 
disease seem to benefit more from the prone position 
compared to those with less severe disease. In a recent 
meta-analysis, of the 1172 patients in the APP group, 281 
were intubated, while 329 of the 1122 patients in the control 
group were intubated. Dividing patients into 2 subgroups 
(defined as 1: PaO2/FiO2 ≤200 mmHg, and 2: SpO2/FiO2 
>200 mmHg), showed that patients with PaO2/FiO2 ≤200 
mmHg had a lower intubation rate when compared with 
the control group (four trials, RR=0.80; 95% CI: 0.71–
0.90). Intubation rate in patients with less severe disease 
(subgroup 2) was decreased although this finding was not 
statistically significant (four trials, RR=0.93, 95% CI: 0.40–
2.19). Regarding mortality rate, the meta-analysis showed 
no difference between the intervention and the control 
group (RR=0.93; 95% CI: 0.77–1.11). Although, statistically 
significant decrease in survival was observed in patients in 
the APP group with severe disease, defined as PaO2/FiO2 
<150 mmHg, highlighting the need for further research in 
order to establish the association between mortality and 
prone position54. 

Limitations
This review has several limitations. There is a wide 
heterogeneity regarding patient populations, oxygenation and 
ventilation methods, disease severity and outcomes, thus 
the comparison of the results was not feasible for all of the 
studies. Furthermore, the included studies were conducted 
during different phases of COVID-19 pandemic and the 
evolution of other therapeutic interventions was not taken 
into consideration. 

CONCLUSIONS
Prone positioning seems to be an effective intervention 

for non-intubated COVID-19 patients. Due to the lack of 
comprehensive protocols, large scale randomized control 
studies with carefully selected population and thoroughly 
described interventions should be conducted to confirm the 
aforementioned effect not only in patients with COVID-19 
but also with other causes of pneumonia.
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INTRODUCTION
Lung cancer is the second most prevalent cancer in both men 
and women in the United States, maintaining its position 
as the primary cause of cancer-related deaths1. Small 
cell lung cancer (SCLC) represents around 10–15% of the 
total cases. SCLC is a poorly differentiated neuroendocrine 
carcinoma, strongly correlated with tobacco use, which is 
differentiated from non-small cell lung cancer (NSCLC) by 
its rapid doubling time, elevated growth fraction, and the 
prompt onset of metastases. At the time of SCLC diagnosis, 
the disease is usually disseminated and treatment strategies 
are mostly based on systemic therapy. According to the 
American Veterans Administration Lung Study Group (VALG) 
proposal in 1957, SCLC is divided into limited and extensive 
stages based on whether all known tumors can be treated 
within a single radiotherapy field. Limited-stage SCLC (LS-
SCLC) is characterized by disease confined to the ipsilateral 
hemithorax and regional lymph nodes, amenable to safe 
coverage within a radiotherapy field. Extensive-stage SCLC 
(ES-SCLC) denotes disease that has extended beyond these 
boundaries and may involve distant metastases, malignant 
pericardial or pleural effusions, as well as the inclusion of 
contralateral supraclavicular and contralateral hilar lymph node 
involvement. Despite the ES/LS classification’s usefulness in 
clinical decision-making and treatment recommendations, the 
AJCC 8th edition for lung cancer staging suggested the use 
of the TNM system which is far more accurate.

DEVELOPMENTS
Limited-Stage SCLC 
According to the guidelines announced by the European 
Society for Medical Oncology (ESMO), the American College 
of Chest Physicians, and the National Comprehensive Cancer 
Network (NCCN), the first-line chemotherapy regimen for 
SCLC consists of the combination of a platinum agent 
(cisplatin or carboplatin) with etoposide2.  The treatment 
efficacy of cisplatin- versus carboplatin-based chemotherapy 
was evaluated in the COCIS meta-analysis which suggested 
no differences in efficacy between the two agents for both ES 
and LS patients. However, carboplatin was associated with 
an increased frequency of high-grade hematological toxicity 
while cisplatin caused more severe neurological and renal 
toxicities as well as nausea and vomiting3. 

In conjunction with chemotherapy, radiation therapy (RT) 
plays a significant role in the management of limited-stage 
small cell lung cancer (LS-SCLC). The substantial reduction 
in high local recurrence rates is achieved by incorporating 
thoracic RT. Moreover, the combination of thoracic RT 
with chemotherapy results in improved survival compared 
to chemotherapy alone, as evidenced by a comprehensive 
meta-analysis involving 2140 patients from 13 trials. This 
analysis revealed a noteworthy enhancement in the 3-year 
overall survival, with rates rising from 8.9% for those treated 
with chemotherapy alone to 14.3% for those undergoing 
chemoradiotherapy (hazard ratio, HR=0.86; 95% CI: 0.78–
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0.94; p=0.001)4.
The ideal timing for thoracic RT was examined in a phase-

III trial conducted by the Japan Clinical Oncology Group 
(JCOG). This study compared the concurrent administration 
versus sequential delivery of radiotherapy in conjunction 
with cisplatin and etoposide for patients with limited-
stage small cell lung cancer (LS-SCLC). The results showed 
that the median survival in the sequential arm was 19.7 
months (95% CI: 15.8–23.3) and 27.2 months (95% CI: 
18.4– 31.0) in the concurrent arm, thus suggesting that the 
concurrent chemo-radiotherapy regimen is more effective5. 
The standard of care for patients with LS-SCLC involves 

incorporating thoracic RT alongside etoposide plus cisplatin 
(EP) chemotherapy, initiated during either the first or second 
cycle. The advantages of administering thoracic RT at an 
early stage for individuals with LS-SCLC were reinforced 
by a meta-analysis involving 1524 participants from seven 
studies. This analysis revealed that the likelihood of survival 
at the two-year mark was greater for those receiving early 
thoracic radiation, defined as treatment initiation before the 
third cycle of chemotherapy, compared to those receiving 
late radiation (RR=1.17; 95% CI: 1.02–1.35; p=0.03)6. A 
randomized phase-III trial by Turrisi et al.7 compared once 
and twice-daily thoracic RT schedules in combination with 

Figure 1. Suggested treatment algorithm for limited-stage small cell lung cancer (LS-SCLC)

PCI: prophylactic cranial irradiation.
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cisplatin and etoposide in LS-SCLC patients, resulting in a 
significantly improved survival with the latter. 

Moreover, recent data have suggested that surgical 
intervention may play a role in multimodality therapy for a 
subset of patients (5%) with early T stage, without nodal 
involvement (T1-T2N0M0) disease, confirmed by pathological 
mediastinal lymph node staging. The most effective 
additional treatment strategy for surgical patients has not 
been well defined but typically involves chemotherapy or 
chemoradiation. Generally, these patients exhibit a more 
favorable overall prognosis. An analysis of 29994 patients 
with clinical stages I to III small cell lung cancer (SCLC) 
from the National Cancer Database, revealed that among 
2089 patients who underwent surgery and were matched 
with those who did not, those treated with surgery showed 
a 38-month median overall survival (OS) compared to 22 
months for N0 patients. All patients with surgically resected 
SCLC should receive adjuvant chemotherapy with four cycles 
of EP, but when nodal involvement is found at the time of 
surgery, chemoradiation alone is recommended8 (Figure 1).

Extensive-Stage SCLC 
Since the 1980s, the established treatment approach for 
ES-SCLC patients has involved utilizing a platinum agent 
in combination with etoposide. Despite various studies 

exploring alternative first-line chemotherapy regimens, the 
majority have not succeeded in modifying the established 
standard of care. The substitution of etoposide to irinotecan 
in combination with cisplatin has been evaluated in a phase-
III study by the JCOG with a limited patient size (n=154), 
which reported encouraging results for the irinotecan-
cisplatin combination with the median survival being 12.8 
and 9.4 months for the irinotecan and the etoposide-
containing regimens, respectively9. Nevertheless, a more 
extensive North American phase-III trial, with a sample 
size of 651, was unable to validate the previously observed 
advantages of irinotecan plus cisplatin (IP) as documented 
in Japanese patients.  The median overall survival (OS) for 
the IP group was 9.9 months versus 9.1 months for the 
etoposide-cisplatin (EP) group. Intense diarrhea occurred 
more frequently in the case of irinotecan plus cisplatin 
(IP) compared to a lower incidence in the alternative 
regimen (19% vs 3%). Conversely, severe neutropenia and 
thrombocytopenia were more prevalent with etoposide plus 
cisplatin (EP) compared to irinotecan plus cisplatin (68% vs 
33% and 15% vs 4%, respectively)10. 

The great success of immune-checkpoint inhibitors 
(ICIs) in the treatment of non-small cell lung cancer 
(NSCLC) in addition to the hypothesis that SCLC is a highly 
immunogenic disease supported by its high mutation rate11, 

Table 1. Efficacy of immune checkpoint inhibitors in addition to chemotherapy in the first-line 
treatment of patients with extensive stage-small cell lung cancer as demonstrated in the three major 
immunotherapy phase 3 trials

Trial Patients
n

Patient 
population

Treatment 
Arm(s)

Control
Arm

Overall RR OS
(months)

PFS
(months)

IMpower 133 
(2018)
Double-blind

403 ES-SCLC, PS=0–1
Not previously 
treated 

No medical history 
of autoimmune 
disease

Carboplatin +
etoposide +
atezolizumab 
(A)

Carboplatin + 
etoposide (C)

60.1% (A) 
vs 
64.3% (C)

12.3 (A) vs 
10.3 (C) 
(HR=0.70; 
95% CI: 
0.54– 0.91; 
p=0.007)

5.2 (A) vs 
4.3 (C) 
(HR=0.77; 95% 
CI: 0.62–0.96; 
p=0.02)

CASPIAN
(2019)
Open-label

805 ES-SCLC, PS=0–1 

Not previously 
treated 

No medical history 
of autoimmune 
disease

Platinum + 
etoposide + 
durvalumab 
(D) +/- 
tremelimumab 
(T)

Platinum + 
etoposide (C)

68% (D) vs 
58% (T) vs 
58% (C)

12.9 (D) vs 
10.4 (T) vs 
10.5 (C)  
(HR=0.75; 
95% CI: 
0.62–0.91; 
p=0.0032)

5.1 (D) vs 
4.9 (T) vs 
5.4 (C) 
(HR=0.80; 95% 
CI: 0.66–0.96)

KEYNOTE-604 
(2020)
Double-blind

453 ES-SCLC, PS=0–1 

Not previously 
treated

EP + 
pembrolizumab 
(P)

EP + 
placebo (C)

70.6% (P) 
vs 
61.8% (C)

10.8 (P) vs 
9.7 (C) 
(HR=0.80; 
95% CI: 
0.64–0.98; 
p=0.0164)

4.5 (P) vs 
4.3 (C) 
(HR=0.75; 95% 
CI: 0.61–0.91)

HR: hazard ratio. OS: overall survival. PFS: progression-free survival. RR: response rate. PS: performance status. ES-SCLC: extensive stage-small cell lung cancer.



98

Review paper PNEUMON

Pneumon 2024;37(1):13
https://doi.org/10.18332/pne/183168

4

has led to the evaluation of ICIs’ efficacy in several clinical 
trials. 

In 2018, the IMpower 133 trial, a substantial randomized 
phase-III study evaluating carboplatin plus etoposide 
with or without the PD-L1 immune checkpoint inhibitor 
atezolizumab, demonstrated an OS advantage for the group 
receiving immunotherapy. This double-blind, placebo-
controlled phase 3 trial enrolled 403 previously untreated 
patients with ES-SCLC and employed a 1:1 randomization. 
Participants received carboplatin plus etoposide for four 
cycles with either atezolizumab or a placebo, followed 
by atezolizumab or placebo maintenance, without any 
requirements concerning PD-L1 expression. The median 
overall survival was 12.3 months in the atezolizumab group 
and 10.3 months in the placebo group (HR=0.70; 95% CI: 
0.54–0.91; p=0.007) (Table 1). The safety characteristics 
of the atezolizumab group aligned with the safety profile 
previously documented for the individual agents. There 
was an equivalent occurrence of all-cause adverse events 
(including grade 3–4 events) between the two treatment 
arms. Immune-mediated AEs in the atezolizumab and the 
placebo group occurred in a frequency of 40% and 24%, 
respectively. Rash and hypothyroidism were the most 
common12. Exploratory subgroup analyses assessing the 
efficacy according to (blood-based) tumor mutational burden, 
were not predictive of any benefit in the atezolizumab group 
at either cut-off (10 or 16 mutations per megabase). 

CASPIAN, another randomized, phase-III trial, randomly 
assigned 805 treatment-naive ES-SCLC patients (1:1:1) to 
receive durvalumab (a PD-L1 inhibitor) plus tremelimumab 
(an anti-CTLA-4 antibody) plus platinum-etoposide (PE) 
or durvalumab plus PE or PE alone, regardless of PD-L1 
expression status. Durvalumab plus tremelimumab failed 
to significantly improve the OS versus PE alone (HR=0.82; 
95% CI: 0.68–1.00; p=0.045) with the median OS being to 
10.4 months (95% CI: 9.6–12.0) versus 10.5 months (95% 
CI: 9.3–11.2), respectively. Durvalumab plus PE provided a 
continuous enhancement in overall survival versus PE alone 
(HR=0.75; 95% CI: 0.62–0.91; nominal p=0.0032); median 
overall survival was 12.9 months (95% CI: 11.3–14.7) 
versus 10.5 months (95% CI: 9.3–11.2) (Table 1). The most 
common high-grade (≥3) adverse events were neutropenia 
and anemia with higher frequency in the PE group (33% vs 
24% in the durvalumab plus PE group)13. 

Results from the studies mentioned above have led to 
the approval of PD-L1 inhibitors in the first-line treatment of 
patients with ES-SCLC, as shown in the treatment algorithm 
in Figure 2.

KEYNOTE-604, a randomized, double-blind, phase-III 
study, evaluated the efficacy of pembrolizumab, an anti-
PD-1 antibody, with etoposide and platinum (EP) versus EP 
with placebo, in patients with previously untreated ES-SCLC. 
While pembrolizumab significantly improved the progression-
free survival (PFS) with 13.6% (HR=0.75; 95% CI: 0.61–0.91; 
p=0.0023) vs 3.1% for the EP group, it did not meet the 

prespecified threshold of 0.0128 for the OS (HR=0.80; 95% 
CI: 0.64–0.98; p=0.0164). The 24-month OS estimates 
were 22.5% and 11.2%, respectively, and no unexpected 
toxicities were observed with pembrolizumab plus EP14 (Table 
1). Retrospective analyses of PD-L1 expression using the 
combined positive score (CPS) demonstrated similar HRs for 
OS and PFS in CPS>1 and CPS≤1 tumors.

In another phase-III randomized trial, Reck et al.15 
evaluated the efficacy of ipilimumab, an anti-CTLA-4 
antibody, plus EP versus placebo plus EP in newly diagnosed 

Figure 2. Suggested treatment algorithm for 
extensive-stage small cell lung cancer (ES-SCLC)

*EP: etoposide + cistplatin or carboplatin (carboplatin preferred due to its more favorable side 
effect profile). #Lurbinectedin is approved only by the USA FDA.
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patients with ES-SCLC. The research did not yield a 
statistically significant enhancement in OS (HR=0.94; 95% 
CI: 0.81–1.09; p=0.3775), as the median OS was 11.0 
months for the ipilimumab group and 10.9 months for the 
control group15. Maintenance therapy with nivolumab, an 
anti-PD-1 antibody, or nivolumab plus ipilimumab in ES-
SCLC patients after 4 cycles of chemotherapy, failed to show 
a statistically significant enhancement in overall survival (OS). 
In CheckMate 451834 patients were randomly assigned 
(1:1:1) in three groups to receive nivolumab plus ipilimumab 
or nivolumab alone or placebo and the OS as 9.2 months for 
the nivolumab plus ipilimumab group versus 9.6 months for 
the placebo group (HR=0.92; 95% CI: 0.75–1.12; p=0.37). 
Median OS for nivolumab was 10.4 months (HR=0.84; 95% 
CI: 0.69–1.02)16.

Prophylactic cranial irradiation (PCI) 
PCI has shown efficacy in reducing the occurrence of 
symptomatic brain metastases and improving overall survival 
in patients who have initially responded to systemic therapy. 
The PCI Overview Collaborative Group meta-analysis of seven 
randomized trials evaluating the efficacy of PCI versus no 
PCI in 987 patients in complete remission, demonstrated a 
significant reduction in the risk of developing brain disease, 
but also improved overall and disease-free survival. Around 
85% of patients in both groups were enrolled with limited 
disease. The addition of PCI resulted in a 5.4% enhancement 
in the 3-year survival rate17. Nevertheless, findings from a 
Japanese randomized trial indicated that for patients without 
baseline brain metastases detected on MRI, PCI did not 
confer a survival advantage compared to a strategy involving 
routine surveillance MRI and subsequent treatment upon 
identification of asymptomatic brain metastases18.

Refractory and Relapsed SCLC 
Although response rates to initial treatments are robust, 
responses lack durability and the majority of patients 
experience relapse with disease that is relatively resistant. 
The median survival of these patients when treated with 
subsequent systemic therapy is approximately 4–5 months. 
The time interval until disease progression influences the 
likelihood of response to subsequent treatment. If the 
disease-free interval was <3 months (resistant relapse) or 
there was no initial response (refractory disease), the majority 
of agents or treatment protocols exhibit low response rates 
(<10%). However, if the time to relapse was ≥3 months 
(sensitive relapse), anticipated response rates are higher 
(25%)19. 

According to the NCCN guidelines, patients who relapsed 
more than six months after the initial treatment should be 
treated with the original regimen. However, patients who 
relapse after six months while on maintenance therapy with 
atezolizumab, should receive carboplatin plus etoposide 
(without atezolizumab)20. For patients experiencing a 
relapse within six months of primary therapy, the preferred 

regimens for use include lurbinectedin or a campothecin 
(most commonly topotecan) monotherapy. Numerous 
other agents such as irinotecan, paclitaxel, docetaxel, 
temozolomide, nivolumab with or without ipilimumab, 
pembrolizumab, vinorelbine, oral etoposide, gemcitabine, 
CAV (cyclophosphamide, doxorubicin and vinorelbine) and 
bendamustine, constitute reasonable alternatives based on 
phase-II trials.

Lurbinectedin is an alkylating agent approved by the FDA 
for use in metastatic SCLC patients on disease progression 
on or after a platinum-based regimen. In a single-arm, 
phase-II, basket trial of 105 pre-treated patients with one 
chemotherapy regimen, the overall response was 35.2% 
(95% CI: 26.2–45.2)21. 

A randomized, phase-III trial compared the efficacy 
and safety of topotecan versus CAV in patients who had 
relapsed at least 60 days after completion of the initial 
therapy. Response rates were 24.3% for topotecan and 
18.3% for the CAV group (p=0.285). Median survival was 
25.0 and 24.7 weeks, respectively. Therefore, intravenous 
topotecan demonstrated efficacy comparable to that of the 
CAV regimen in the recurrent setting and it showed improved 
control of dyspnea, anorexia, hoarseness, and fatigue22. 
Another phase-III trial resulted in prolonged survival and 
quality of life benefit with topotecan compared with best 
supportive care (median survival of 25.9 vs 13.9 weeks, 
respectively)23. Oral compared with intravenous topotecan, 
in a phase-III study, demonstrated similar activity and safety 
and offered an alternative to IV therapy24. 

Irinotecan (CPT-11) was assessed in a small phase-II trial 
in sixteen patients with refractory or relapsed SCLC, showing 
a 47% (7/15) overall response (47%; 95% CI: 21.4–71.9) 
with myelosuppression, diarrhea, and pulmonary toxicity 
being reported25. 

In a phase-II study of 24 patients, paclitaxel showed 
a 29% (7/24) response rate (29%; 95% CI: 12–51)26. 
Docetaxel had similar response rates (25%; 7/28 patients) 
in another phase-II trial27. Temozolomide was evaluated in 
a phase-II trial for its safety profile showing no treatment-
limiting prolonged cytopenia with the 5-day schedule, with 
the overall partial response being at 12% (3/25) (95% CI: 
3–31). Also, temozolomide may be efficacious in patients 
with brain metastases, despite no noted responses in the 
specific trial28. 

ICIs have been evaluated in several studies in patients 
with relapsed SCLC and could be a reasonable alternative 
in this setting for patients who did not receive a prior 
immunotherapy-containing regimen. Phase-I/II data 
(CheckMate 032) showed durable responses with the use 
of nivolumab and nivolumab plus ipilimumab in recurrent 
SCLC29 and led to their inclusion to the NCCN guidelines for 
the recurrent, platinum-refractory disease. Pembrolizumab 
has also been evaluated in recurrent SCLC treatment in 
the phase-Ib study KEYNOTE-028 and the phase-II study 
KEYNOTE-158. In the two studies, 83 patients were included, 
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reporting a response rate of 19.3% (95% CI: 11.4–29.4) 
with the median OS being 7.7 months (95% CI: 5.2–10.1). 
Tumors expressing PD-L1 exhibited elevated response rates 
and OS30.

Sacituzumab govitecan, an antibody-drug conjugate 
(ADC), composed of the active metabolite of irinotecan (SN-
38) linked to a humanized antibody targeting trophoblastic 
cell-surface antigen 2 (Trop-2), was evaluated in metastatic 
SCLC (mSCLC) patients in a phase I/II trial. In this study, 
previously pretreated mSCLC patients received 8 or 10 mg/
kg of intravenous sacituzumab on days 1 and 8 of 21-day 
cycles. The overall response rate (ORR) was 14% and the 
median response duration was 5.7 months, demonstrating 
a safe and effective therapeutic profile31. Additional studies 
are required.

Another promising ADC molecule, rovalpituzumab terisine 
(Rova-T), has been tested in phase I and II studies. Rova-T 
is composed of SC16, a humanized IgG1 antibody against 
delta-like 3 protein (DLL3), conjugated to the cytotoxic 
pyrrolobenzodiazepine (PBD) by a protease-cleavable linker. In 
two phase I studies aiming to evaluate the safety and efficacy 
of Rova-T in advanced SCLC patients, findings indicated a 
manageable safety profile and activity supporting further 
exploration. However, results from the phase-II TRINITY study 
were not as promising as phase-I studies mentioned above. 
Rova-T used as 3rd line therapy and beyond in relapsed 
SCLC patients resulted in an ORR of 12.3% in 339 patients 
enrolled and 13.2% in DLL3-positive tumors by rabbit IHC32.

Recently, a phase II study evaluating the safety 
and efficacy of tarlatamab, a bispecific T-cell engager 
immunotherapy targeting delta-like ligand 3 and CD3, 
among individuals with previously treated SCLC, a sustained 
objective response rate was observed in 40% of patients, and 
the median overall survival reached 14.3 months. The most 
common adverse events included pyrexia, decreased appetite 
and cytokine-release syndrome33.

Molecular features 
SCLC exhibits distinct genomic alterations compared to 
pulmonary NETs of intermediate and low grades. Nearly 
all SCLC patients experience loss of function alterations 
in the tumor suppressor genes TP53 and RB1(at 13q14). 
Haploinsufficiency, resulting from allele loss in various regions 
on chromosome 3p (including 3p21.3, 3p12, 3p14.2, and 
3p24.4), leads to the absence or reduced expression of 
multiple tumor suppressor genes in over 90% of SCLCs, 
marking an early event in tumorigenesis. Genomic profiling 
of SCLC tumors, in addition to widespread TP53 and RB1 
inactivation, reveals frequent (25%) inactivating mutations 
in NOTCH family genes. Mutually exclusive alterations are 
also common among histone acetyltransferase genes, such 
as CREB-binding protein (CREBBP) and E1A binding protein 
P300 (EP300), as well as various genes associated with 
TP53 and RB1. Amplification of MYC family members is 
detected in 20% of SCLCs. Although loss of phosphatase 

and tensin homolog (PTEN) is observed in 2–4% of 
tumors, alterations in the phosphoinositide 3-kinase (PI3K) 
pathway are overall more prevalent and contribute to SCLC 
tumorigenesis in preclinical models34.

Even with the addition of immunotherapy to frontline 
platinum-based chemotherapy, the enhancements in PFS 
and OS are relatively modest. Clinical studies involving 
SCLC patients have predominantly concentrated on 
unselected populations and have produced unsatisfactory 
outcomes. There is a crucial requirement for a more 
precise understanding of the specific characteristics of 
SCLC that influence its response to targeted therapies and 
immunotherapy. In the past few years, the categorization 
of SCLC subtypes has transformed from classic/variant 
distinctions to subsets defined by transcription factors. Gay 
et al.35 categorized SCLC into four subtypes primarily based 
on varying levels of expression of the transcription factors 
ASCL1, NEUROD1, and POU2F3, or by the presence of low 
expression in all three transcription factor signatures, along 
with the presence of an Inflamed gene signature. These 
subtypes are denoted as SCLC-A, N, P, and I, respectively35.  
Also, gene expression analyses in long-term survivors (LTS) 
of the IMpower 133 trial, identified that more LTS were 
treated with atezolizumab + chemotherapy than placebo + 
chemotherapy, and LTS in both treatment groups exhibited 
increased immune-related signaling. Atezolizumab and 
placebo showed a similar distribution of GE-defined 
subtypes, hinting at the possibility that the association of 
subtypes with treatment outcomes may have prognostic 
implications36.

CONCLUSION 
After more than thirty years of unsuccessful clinical trials and 
treatment strategies in the context of SCLC, immunotherapy 
emerges as the most encouraging therapeutic avenue. 
Since immune checkpoint inhibitors and chemotherapy 
agents target distinct cells and pathways, combining these 
drugs in synergistic treatments may enhance efficacy while 
maintaining comparable side effects. Being still in a non-
curative setting, data from the latest trials demonstrate an 
improvement in OS and quality of life (QoL) in SCLC patients. 
Moreover, the role of immunotherapy in SCLC patients with 
brain metastases needs to be investigated in a larger number 
of patients in future trials. Several trials are looking at the 
role of ICIs in LS-SCLC as well. Finally, recent progress in the 
molecular profiling of SCLC subtypes can lead the way for 
tailored treatment approaches.
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INTRODUCTION
Deep vein thrombosis (DVT) and pulmonary embolism (PE) 
compose venous thromboembolism (VTE)1,2. PE is recorded 
as the third most frequent cause of cardiovascular death 
globally, after stroke and heart attack3. It is already recorded 
that most PE cases derive from DVT of the lower extremities, 
and almost 50% of DVT cases may cause silent PE3. 
Moreover, it has been demonstrated that PE is responsible for 
death in nearly 5% to 10% of hospitalized subjects3. Entities 
that could obstruct the pulmonary arteries might be tumors, 
clots, fat, or air, and everything that leads to this obstruction 
could be considered as PE3.

It is well-established that VTE and atherothrombosis 
may have common risk factors and pathophysiology 
profile, including inflammation, endothelial injury and 
hypercoagulability1. In addition, VTE is a clinical condition 
that could reinforce a pan-vascular syndrome that might 
consist of coronary artery disease, cerebrovascular disease, 
and peripheral arterial disease, while risk factors for VTE, 
including hypertension, diabetes mellitus (DM), cigarette 
smoking, and obesity, may often overlap with risk factors for 
atherosclerosis1,4. 

Concerning PE, risk factors might be old age (>65 years), 
long-haul travel, associated with thrombophilia (factor 
V Leiden or prothrombin gene mutation), hypertension, 
metabolic syndrome, cigarette smoking, air pollution, 

obesity, postoperative, immobilization, oral contraceptives, 
trauma, postmenopausal, hormonal replacement, pregnancy, 
malignancy, and acute disease such as congestive heart 
failure and pneumonia1,5. 

Diagnosis and clinical probability assessment of PE 
consist of tools such as the ‘Wells scoring system’, 
the D-dimer test, computed tomography pulmonary 
angiography (CTPA), and the VQ (ventilation perfusion) scan, 
are commonly utilized by clinical practitioners and other 
healthcare professionals to diagnose PE and VTE1,6,7.

Concerning the management of PE and treatment 
implementation, primary reperfusion treatment, which usually 
includes systemic thrombolysis, is the therapy of choice for 
subjects with increased risk for PE, while surgical pulmonary 
embolectomy or percutaneous catheter-directed therapy 
are other reperfusion techniques and choices in subjects 
who cannot sustain thrombolysis8,9. In addition, following 
reperfusion therapy and hemodynamic stabilization of 
the patient, subjects recovering from high-risk PE can be 
redirected from parenteral to oral anticoagulation8. In cases 
of intermediate-risk and low-risk PE, anticoagulant treatment 
is appropriate8.

Sarcopenia is a skeletal muscle mass condition that might 
be progressive and can be related to both skeletal muscle 
mass and muscle function, associated with many adverse 
clinical results, such as falls, disability, hospitalizations, 
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increased hospital length of stay, and eventually higher 
mortality and morbidity10,11. In 2010, the European Working 
Group on Sarcopenia in Older People (EWGSOP) recorded an 
initial sarcopenia definition, while in early 2018, the Working 
Group (EWGSOP2) tried to update the first definition to 
express evidence that has been demonstrated the last years 
concerning this clinical condition12,13. They ended up with 
specific criteria that tried to depict the operational definition 
of sarcopenia, including: 1) low muscle strength, 2) low 
muscle quality or quantity, and 3) low physical performance12. 
Utilizing these criteria they have concluded that probable 
sarcopenia is validated by criterion 1, diagnosis is validated 
by additional documentation of criterion 2, while if criteria 
1–3  are all present, sarcopenia is considered severe12.

The SARC-F questionnaire which is used to find 
sarcopenia cases has a low-to-moderate sensitivity and 
a very high specificity to forecast low muscle strength 
and, as a result will mainly demonstrate and record severe 
cases, while it can be widely used by everyday physicians12. 
The measurement of skeletal muscle strength might be 
conducted by the assessment of hand grip strength utilizing 
a hand grip dynamometer, while skeletal muscle quality or 
skeletal muscle mass might be evaluated by Dual-energy 
X-ray Absorptiometry (DXA), which  is a commonly available 
method to assess muscle quantity in a non-invasive manner 
and Bioelectrical Impedance Analysis (BIA)12,14,15. Muscle 
quantity might be recorded as Appendicular Skeletal Muscle 
Mass (ASM), as total body Skeletal Muscle Mass (SMM), or 
as muscle cross-sectional area of specific muscle groups or 
body locations, while magnetic resonance imaging (MRI) and 
computed tomography (CT) are considered as gold standards 
for non-invasive muscle quantity/mass assessment12.

Concerning interventions that could be considered, there 
are no pharmacological agents for managing and treating 
sarcopenia16. The management of this clinical condition 
mainly concerns physical therapy for gait training and 
muscle strengthening, and training programs16. Exercise 
programs, especially resistance training, have been identified 
as promising to enhance strength and muscle mass17. In 
addition, specific dietary approaches and interventions, 
including adequate protein intake, antioxidant nutrients, 
vitamin D, and long-chain polyunsaturated fatty acid, have 
demonstrated a positive impact on sarcopenia, but more 
studies are needed to support these claims18. Interventions 
concerning exercise and combination of dietary and exercise 
interventions, resulted in improvement concerning decreased 
body muscle strength but it seems to have less consistent 
outcomes concerning hand grip strength and walking 
speed19.

In this literature review, we tried to investigate whether 
there is any link and interplay between the entities of 
sarcopenia and PE, which can both have detrimental 
effects and can be life-threatening medical conditions. It 
is already recorded that bed rest, or acute inactivity related 
to hospitalization or disease state, might be a potential risk 

to muscle tissue, muscle mass and functional capacity20,21. 
In addition, it is already well established that immobility is 
related to decreased venous blood flow, especially in the 
pockets of the venous valves, causing hypercoagulability, 
inflammation and increasing the possibility of thrombosis 
especially due to hospitalization or minor injuries22. As it 
seems, both sarcopenia and PE might be present at the 
abovementioned conditions, so it is imperative to study their 
interplay. 

METHODS
A thorough investigation was carried out among the 
databases of EMBASE, Google Scholar and PubMed, for 
the period 1976 to November 2023, utilizing the following 
search string: [‘sarcopenia’ OR ‘low muscle mass’ OR ‘muscle 
mass’] AND [‘pulmonary embolism’]. Only original studies 
in English were analyzed in this non-systematic review. In 
addition, all the references of the included studies were also 
exhaustively examined. Articles related to animal studies were 
not included in this review. The organization of the literature 
review is encapsulated in the flowchart diagram (Figure 1).

RESULTS
The impact of sarcopenia on PE and PE mortality
Meyer et al.23 investigated the potential role that the low 
skeletal muscle mass (LSMM) diagnosed by thoracic 
computed tomography (CT) may have for prognosis and the 
prediction of the mortality risk concerning cases of acute PE. 
They retrospectively screened the clinical database of their 
department for subjects who sustained acute PE between 
2013 and 2017. A total of 234 patients were included in 
the study23. To assess the muscle mass status and the 
potential sarcopenia existence, they used contrast-enhanced 
pulmonary angiography thoracic CT to evaluate axial slides 
at the thoracic vertebra 5 (Th5) level23. They calculated the 
skeletal muscle index (SMI) by adjusting the muscle area 
to the subject’s height. Of their patients, 64 passed away, 
representing 27.4% of the initial sample23. The authors 
reported that SMI was slightly higher for acute PE survivors 
than acute PE non-survivors (57.7 ± 11.9 vs 55.6 ± 14.3 
cm2/m2; p=0.07), while SMI was related to 30-day mortality 
in univariate, as well as multivariate analyses (respective 
hazard ratios, HR=1.06; 95% CI: 1.03–1.09, and HR=1.08; 
95% CI: 1.04–1.11)23. This study concluded that SMI at 
Th5 derived from thoracic CT might have a relevant impact 
on 30 days mortality in subjects with acute PE and could 
be included in the clinical armamentarium, underlying the 
potential role of SMI and skeletal muscle mass health in PE23.

Akkoc et al.24 evaluated the predictive value of a certain 
muscle region and more specifically, of the psoas muscle 
area, which can be evaluated to identify sarcopenia, 
measured by CT concerning the forecast of in-hospital 
mortality in subjects with PE at admission to the intensive 
care unit24. A total of 89 subjects with an abdominal CT 
scan on admission in need of intensive care unit (ICU) 
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confrontation were examined, while the PE severity index 
(PESI) was utilized to evaluate the clinical severity of the 
PE in accordance with the European Society of Cardiology 
(ESC) guidelines24. A radiologist who was blinded to subject 
outcomes conducted quantitative evaluation of psoas muscle 
anatomical regions utilizing the available CT scan depictions 
at the caudal end of L3 vertebra, while the psoas muscle 
region value was measured by dividing the sum of the right 
and left psoas muscle areas into the body surface area24. The 
rate of the in-hospital mortality was 22.5% of the subjects 
included in this study. It was found that the PESI of PE 
subjects with in-hospital mortality was significantly higher 
than that of the PE subjects without in-hospital mortality 
(p<0.05)24. In addition, the value of psoas muscle region in 
the PE subjects with in-hospital mortality was significantly 
lower than that in the PE subjects without in-hospital 
mortality (p<0.05)24. They concluded that the growth in the 

value of psoas muscle area was related to a reduction of the 
in-hospital mortality rate, while in subjects with in-hospital 
mortality associated with PE, the increased PESI and the 
decreased value of psoas muscle area were related to the 
subjects’ outcome24. This could point to the significance of 
psoas muscle area evaluation and sarcopenia assessment in 
subjects with PE, managed in intensive care units24. 

In another study, Maddox et al.25 investigated the impact 
of sarcopenia on surgical morbidity after lower extremity (LE) 
reconstruction and the risk of postoperative complications25. 
Preoperative CT scans of the abdomen and LEs were 
examined to identify sarcopenia. Sarcopenia was evaluated 
by measuring the Hounsfield unit average calculation (HUAC) 
via two techniques: the ‘traditional method’ via Philips 
IntelliSpace Portal (ISP; Amsterdam, Netherlands) and the 
novel ‘ellipse method’ via CPACS25. The traditional technique 
was detecting the bilateral psoas at spinal level L4 with the 

Figure 1. Flowchart diagram indicative of the literature review strategy

*Only original non-animal studies written in English were included in this non-systematic review.
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Table 1. The interplay between pulmonary embolism and sarcopenia

Authors Study design 
Year

Study population Main outcomes Sarcopenia 
assessment

Meyer et al.23 Retrospective 
2022

234 subjects 
64 participants passed 
away

SMI at Th5 from thoracic CT showed relevant 
impact on 30 days mortality in subjects with 
acute PE (HR=1.06; 95% CI: 1.03–1.09; 
HR=1.08; 95% CI: 1.04–1.11). 
SMI was slightly higher for acute PE survivors 
than acute PE non-survivors (57.7 ± 11.9 vs 
55.6 ± 14.3 cm2/m2, p=0.07)

Axial slides at Th5 
level of 
contrast-enhanced 
pulmonary angiography 
thoracic CT 

SMI calculation

Akkoc et al.24 Retrospective 
2020

89 adults 
In-hospital mortality 
rate was 22.5%

PESI of PE subjects with in-hospital mortality 
was significantly higher than that of the 
PE subjects without in-hospital mortality 
(p<0.05). The value of psoas muscle area in 
PE subjects with in-hospital mortality was 
significantly lower than that PE subjects 
without in-hospital mortality (p<0.05)

Psoas muscle area 
assessment using CT 
at the caudal end of L3 
vertebra

Maddox et al.25 Retrospective 
2021

A total of 50 subjects 
receiving free flap-
based reconstruction 
of the LE 

12 subjects (24%) 
sarcopenic via the 
traditional method and 
16 (32%) sarcopenic 
via the ellipse method

Through ellipse method sarcopenia 
assessment, sarcopenic subjects were at 
higher risk for any complication (p=0.002) and 
were at a higher risk for a deep vein thrombus 
or PE through the traditional method of 
sarcopenia evaluation (p=0.047)

L4 level through tracing 
(‘traditional method’) 
and encircling (‘ellipse 
method’) to calculate 
HUAC

Meyer et al.26 Retrospective 
2023

981 subjects (440 
female, 44.9%) with 
mean age of 63.5 ± 
15.9 years 
144 subjects (14.6%) 
died within the 30-
days period

Every pectoral muscle value higher in survivors 
compared to non-survivors (e.g.  SMI 9.9 ± 3.5 
cm2/m2 vs 7.8 ± 2.6 cm2/m2, p<0.001). 
Various muscle variables associated with 30-
day mortality such as SMA
(OR=0.94; 95% CI: 0.92–0.96, p<0.001); 
SMI (OR=0.78; 95% CI: 0.72–0.84, p<0.001); 
muscle density (OR=0.96; 95% CI: 0.94–0.97, 
p<0.001); muscle gauge (OR=0.96; 95% CI: 
0.94–0.99, p<0.001) 
Both SMI and muscle density were 
independently related to 30-days mortality: 
SMI 
(OR=0.81; 95% CI: 0.75– 0.88, p<0.001); 
muscle density (OR=0.96: 95% CI: 0.95–0.98, 
p<0.001)

Axial slices of the 
thoracic CT at the 
level of T4 of contrast 
enhanced pulmonary 
angiography CT

Aro et al.27 Retrospective 
2020

348 subjects curatively 
treated colorectal 
cancer 

Rates of cardiorespiratory complications 
like heart failure, heart attack, respiratory 
failure, pleural effusion and PE in sarcopenic 
colon cancer subjects were higher than 
cardiorespiratory complication rates in non-
sarcopenic (6.3% vs 0.0%, p=0.023)

SMI, L3 level via 
venous-phase CT

Kemper et al.28 Retrospective 
2021

98 subjects with 
histologically 
confirmed esophageal 
cancer

If SMI increased by five points, the odds of PE 
increased by 109.3% (95% CI: 36.6–278.3). 
Univariate, unadjusted long-term survival 
analysis demonstrated that lower MRA and 
lower SMI were associated with shorter survival 
(p=0.03)

SMI and MRA on 
an axial CT slice at 
the height of the L3 
vertebra

SMI: skeletal muscle index. Th5: thoracic vertebra 5. CT: computed tomography. PE: pulmonary embolism. HR: hazard ratio. PESI: pulmonary embolism severity index. L3: third lumbar. LE: lower 
extremity. L4: fourth lumbar. HUAC: Hounsfield unit average calculation. SMA:  skeletal muscle area. T4: fourth thoracic vertebra. MRA: muscle radiation attenuation.
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spline contour tool and calculating bilateral psoas surface 
area and HU measurements. On the other hand, to conduct 
the novel ellipse method, area measurements and bilateral 
psoas density were acquired from L4, utilizing the ellipse 
tool instead of the spline tool25. In this study, from a total of 
50 subjects given free flap-based reconstruction of the LE, 
12 subjects (24%) were sarcopenic utilizing the traditional 
technique and 16 (32%) were sarcopenic utilizing the ellipse 
method, while ellipse method was shown to be more precise, 
sensitive, and specific compared to the traditional technique 
concerning the prediction of postoperative morbidity 
(p=0.009)25. Maddox et al.25 concluded that utilizing the 
ellipse technique, sarcopenic subjects were at an increased 
risk for any complication (p=0.002) and were at an increased 
hazard for a deep vein thrombus or PE utilizing the traditional 
technique (p=0.047)25. 

Meyer et al.26 studied, utilizing thoracic CT, the pectoralis 
muscle region and density as a prognostic imaging 
biomarker of 30-day mortality in subjects with acute PE26. 
They retrospectively screened for subjects with thoracic 
CT in 3 medical centers, while pectoralis musculature was 
assessed on axial slices of the thoracic CT at the level of T4 
of contrast enhanced pulmonary angiography CT. In addition, 
skeletal muscle area (SMA), SMI, muscle density and gauge 
were measured26. In total, 981 subjects (440 female, 44.9%) 
with a mean age of 63.5 ± 15.9 years were included in their 
study and 144 subjects (14.6%) died within the 30-days 
period26. Every pectoral muscle value was higher in survivors 
in comparison with non-survivors (for example SMI 9.9 ± 3.5 
cm2/m2 vs 7.8 ± 2.6 cm2/m2, p<0.001)26. Various muscle 
variables are associated with 30-day mortality such as SMA 
(OR=0.94; 95% CI: 0.92–0.96, p<0.001); SMI (OR=0.78; 
95% CI: 0.72–0.84, p<0.001); muscle density (OR=0.96; 
95% CI: 0.94– 0.97, p<0.001); muscle gauge (OR=0.96; 
95% CI: 0.94–0.99, p<0.001)26. Both SMI and muscle 
density were independently related to 30-days mortality: 
SMI (OR=0.81; 95% CI: 0.75–0.88, p<0.001); muscle 
density (OR=0.96; 95% CI: 0.95–0.98, p<0.001)26. As a 
result, they have concluded that parameters of the pectoralis 
musculature are related to 30-day mortality in subjects with 
acute PE26.

The impact of sarcopenia on cardiorespiratory 
complications including PE in subjects with colon 
cancer
Aro et al.27 examined whether sarcopenia or myosteatosis 
influence short- and long-term outcomes in subjects who 
were surgically managed for colorectal cancer. A total of 348 
curatively treated colorectal cancer subjects were included 
in this retrospective study. Skeletal muscle mass and SMI 
were evaluated at the L3 level via venous-phase CT, while 
subjects were divided into sarcopenic, non-sarcopenic, and 
myosteatotic and non-myosteatotic27. Among their intriguing 
results, they demonstrated that sarcopenia was present at 
208 subjects (59.8%) and myosteatosis was present at 108 

subjects (31.2%). In addition, they have studied the rates of 
cardiorespiratory complications, among them heart failure, 
respiratory failure, heart attack, pleural effusion and PE, and 
they concluded that sarcopenic colon cancer subjects had 
higher cardiorespiratory complication rates compared to non-
sarcopenic (6.3% vs 0.0%, p=0.023)27. 

The interplay of SMI, PE and survival in subjects 
with esophageal cancer
Nevertheless, a study conducted by Kemper et al.28, 
based on the current knowledge that esophageal cancer 
subjects usually experience cancer-related malnutrition and 
consequently sarcopenia, tried to analyze the linear relation 
of CT-derived muscle parameters with significant clinical 
short- and long-term results post esophagectomy such as 
pneumonia, esophagoenteric leak, length of stay in ICU or 
hospital, pleural effusion, pleural empyema and PE, regardless 
of cut-offs28. In all, 98 subjects with histologically confirmed 
esophageal cancer were included in this study and with CT 
scans shortly before or after the operative procedures28. 
SMI, quantifying muscle mass, was evaluated by CT 
subjects sustaining esophagectomy, while muscle radiation 
attenuation (MRA) was utilized to assess muscle quality28. 
SMI and MRA were assessed on an axial CT slice at the 
height of the L3 vertebra. Logistic regression models were 
utilized to assess the impact of the SMI and MRA on post-
surgery complications28. Concerning PE, they demonstrated 
that if the SMI increased by five points, the odds of a PE 
increased by 109.3% (95% CI: 36.6–278.3), while long-
term survival analysis demonstrated that decreased MRA and 
decreased SMI were related to shorter survival (p=0.03)28. All 
the outcomes of the abovementioned studies are presented 
in Table 1.

DISCUSSION
This literature review article recorded the current knowledge 
concerning the intriguing interplay between sarcopenia 
and PE. These two clinical entities might share a close 
linkage. Sarcopenia and low muscle mass are associated 
with medical conditions also related to thrombotic danger 
such as obesity, cancer and others, resulting in both PE 
and sarcopenia sharing common trigger factors, even 
though whether there are possible underlying pathways and 
mechanisms concerning common pathophysiology is still 
an unknown matter29-34. These common factors could fuel 
both conditions leading to their coexistence and potentially 
creating a life-threatening mix with detrimental effects 
and poor outcomes. In addition, as already mentioned, 
low physical activity, prolonged bed rest, immobility and 
hospitalization could fuel both these conditions, leading to 
a potential and upcoming vicious cycle of reduced activity, 
disability and increased thrombosis risk20-22.

Limitations 
There are some limitations that should be noted. One is 
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that the existing literature and data that investigate this 
interplay are quite limited, and the studies conducted about 
this medical issue need to be more extensive. In addition, 
the number of the participants in these studies is small. 
Significantly, most reviewed studies are retrospective, with 
certain limitations that should be mentioned. Since they 
rely on review of charts that were not mainly planned to 
accumulate data for conducting research, some significant 
data are almost certain to be missing, and selection and 
recall biases also might have an impact on the outcomes and 
reasons for dissimilarities in therapy among subjects, while 
lost follow-up may often not be noted and might generally 
result in bias35. Moreover, in most studies, they utilized CT 
method to determine skeletal muscle mass or dysfunction 
and no other methods such as DXA which is the one most 
broadly utilized method in the everyday practice, as the 
sole radiological technique with validated cutoff values to 
distinguish sarcopenia36.

Implications
Studies with a greater number of participants are needed 
to have more validated results and conclusions. Moreover, it 
would be quite interesting if we could study the existence of 
specific biomarkers related to both sarcopenia and PE and 
their prognostic value in sarcopenic subjects who sustained 
PE while the potential and upcoming validation of prognostic 
indexes or scores binding these two medical issues could 
be quite significant. Using other radiological methods, apart 
from CT scan, to assess sarcopenia could be also of great 
importance.

An important way of managing sarcopenia is dietary 
interventions and the utilization of particular exercise 
and training strategy. On the other hand, obesity is an 
important hazard for PE. It would be quite remarkable if we 
could examine the role of specific nutritional and training 
interventions, which could have a protective role in both 
sarcopenia and PE development, or nutritional and training 
interventions in sarcopenic cases sustained PE to prevent 
recurrent events of PE. 

It would be quite important everyday clinicians who treat 
subjects with increased risk for PE to assess these subjects 
further for sarcopenia and to evaluate their skeletal muscle 
mass utilizing existing screening and diagnostic tools, as 
mentioned above. Additionally, subjects who sustained PE 
could be evaluated for their skeletal muscle mass. This 
means that everyday clinical doctors should be aware of the 
concept of sarcopenia and skeletal muscle mass disorder 
and dedicate some time to sarcopenia assessment during 
their clinical examination of subjects having risk factors for 
PE. Moreover, the collaboration among physicians, dieticians 
and trainers could benefit subjects living with sarcopenia and 
having risk factors for PE or having sustained PE. A thorough 
follow-up of these type of patients by the abovementioned 
healthcare professionals could provide the optimum 
management with less adverse outcomes.

CONCLUSIONS
We demonstrated that sarcopenia might have an impact 
on subjects who sustained PE. Nevertheless, further 
studies should be conducted in the final analysis to obtain 
more answers regarding their link.  Physicians and clinical 
doctors should be aware of this upcoming interplay and try 
to investigate the existence of skeletal muscle disorder and 
sarcopenia in subjects in danger of PE during their physical 
examination or in subjects who have already sustained PE, to 
avoid a recurrent event with potentially detrimental results.
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INTRODUCTION
In 2021, the estimated number of people diagnosed with 
tuberculosis (TB) increased by 4.5%, mainly due to the 
disruption of TB services caused by the COVD-19 pandemic 
leading to delayed diagnosis and treatment initiation. 
Although specific data regarding extrapulmonary (EPTB) 
incidence are not available, it is estimated that EPTB 
accounts for approximately 15–25% of TB infections1. 
Head and neck TB (HNTB) represents 10% of EPTB cases 
and mainly affects the cervical lymph nodes, larynx, middle 
ear, oral cavity and pharynx2,3. More specifically, ΤΒ affecting 
the orofacial region is very rare affecting only 0.1–5% of 
extrapulmonary TB cases4. 

Involvement of the temporomandibular joint (TMJ) is 
extremely rare, with only a few cases reported in the literature. As 
a matter of fact, TMJ TB accounts for <2% of skeletal TB sites5. 

Unfortunately, symptoms usually appear at an advanced 
stage and include mainly preauricular swelling, trismus 
(difficulty in mouth opening) and joint stiffness6. The main 
abnormality is formation of an abscess along with varying 
degrees of bone destruction, which can result even in the 

formation of a fistula4,.
Simple imaging studies such as panoramic dental 

X-rays, show the osteolytic lesion or lysis and condensation 
usually with fuzzy limits. CT scans provide a more detailed 
illustration of the abnormalities, including periodontitis 
with bone loss, bone remodeling with osteolysis and osteo 
condensation, and pre-mandibular soft tissue abscess7. 
MRI may be more effective in detecting TB abnormalities in 
peripheral joints. Even though the presence of pus either on 
CT or MRI is not always apparent, the presence of fluid favors 
a diagnosis of TMJ TB8.

The infection begins in the subchondral region and 
progresses to affect the cartilage, synovium and joint 
space. The cancellous portion of the mandibular condyle is 
particularly susceptible to TB, since this part of the bone is 
affected in the beginning4.    

TMJ TB accounts for an osteoarticular TB form as it 
usually involves the cancellous portion of the mandibular 
condyle. M. tuberculosis inoculates there by hematogenous 
dissemination4.  Nevertheless, TMJ TB can be a complicated 
manifestation of TB of the oral cavity. Oral TB, although 
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Head and neck tuberculosis represents a rare form of extrapulmonary 
tuberculosis and usually concerns the cervical lymph nodes. Involvement of 
the temporomandibular joint (TMJ) is extremely rare and only reported at 
a level of case report forms. A 20-year-old female patient of African origin 
presented with pain in the mandible and swelling at the left masticator 
since one month ago. Head and brain CT scan revealed multiple hyperdense 
lesions with peripheral enhancement and surrounding swelling. These findings 
were consistent with multiple abscesses. Moreover, severe impairment and 
the presence of fluid was observed at the left temporomandibular joint, the 
mandible and the left masseter muscle. Chest CT scan revealed centrilobular 
nodules in both upper lung lobes. Treatment with common antibiotics was 
initiated but the patient did not improve. During hospitalization, the patient 
experienced an episode of generalized tonic-clonic convulsion. Therefore, a 
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and the molecular test (XPERT MTB/RIF) were positive for Mycobacterium 
tuberculosis sensitive to rifampicin. The patient was treated with isoniazid, high 
dose rifampicin (900 mg), pyrazinamide, ethambutol and moxifloxacin. The 
patient received treatment for 12 months and improved significantly clinically 
and radiologically. Diagnosis of tuberculosis in the temporomandibular joint 
is challenging but should be included in the differential diagnosis when a 
compatible history of exposure and other organ involvement exist.

Published by European Publishing. © 2024 Papathanassiou E. et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution NonCommercial 4.0 
International License. (http://creativecommons.org/licenses/by-nc/4.0)

Tuberculosis of the temporomandibular joint: A rare 
case report and review of the literature

Evgenia Papathanassiou1, Christos Kampolis2, Efstathios Zogakis3, Charalampos Moschos1, Apostolos Papavasileiou1, 
Angeliki Loukeri1,4

AFFILIATION
1 Tuberculosis Department, Drug-Resistant 
Tuberculosis Unit, ‘Sotiria’ Thoracic Diseases 
Hospital of Athens, Athens, Greece
2 Department of Emergency Medicine, 
Hippokration Hospital, Athens, Greece
3 2nd Orthopedic Department, General 
Hospital of Athens ‘G. Gennimatas’, Athens, 
Greece
4 Tuberculosis and Non-Tuberculous 
Mycobacteria Working Group, Hellenic 
Thoracic Society, Athens, Greece

CORRESPONDENCE TO
Evgenia Papathanassiou. Tuberculosis 
Department, Drug-Resistant Tuberculosis 
Unit, ‘Sotiria’ Thoracic Diseases Hospital of 
Athens, 152 Mesogeion Avenue, 11527, 
Athens, Greece. 
E-mail: evgjenaki11@yahoo.com

KEYWORDS
mandible, temporomandibular joint, head and 
neck, extrapulmonary, tuberculosis

Received: 28 August 2023
Revised: 16 November 2023
Accepted: 28 November 2023



112

Case report PNEUMON

Pneumon 2024;37(1):2
https://doi.org/10.18332/pne/175442

2

uncommon due to natural defensive mechanisms, can 
involve the buccal mucosa, tongue, gingiva, and mandible9. 
Interestingly, in an older review concerning TB of the oral 
cavity, it was reported that the second most commonly 
affected area was the mandible (21.4%)10. Mandibular 
osteomyelitis presents with signs of atypical osteitis, 
periodontal disease with vertical bone loss, or destructive 
osteolysis. Discharge of pus or blood was described either 
by sinuses, tooth sockets, even by the spicules of bones 
through the gums10. It appears that abnormalities follow 
gradual involvement of adjacent tissues but it is not known 
which is the primary site of infection; the mandible or is it the 
oral cavity? The latter can be explained as it is known that 
breaks in the continuity of the mucosa, such as trauma, allow 
invasion of M. tuberculosis into deeper tissues, including 
the facial bones9. Local factors that may facilitate invasion 
of the oral mucosa include poor oral hygiene, leukoplakia, 
local trauma, and irritation by clove chewing11.   Interestingly, 
TMJ TB has even been reported to arise from a fistulous 
communication from the middle ear12. 

Diagnosing TMJ TB requires confirming the presence 
of M. tuberculosis through microbiological tests such as 
AFB, molecular or culture, either by bone biopsy or more 
commonly via a fine needle aspiration of the pus. While 
TMJ TB can rarely present as a primary form of TB4, it is 
more commonly associated with pulmonary disease. 
When a patient presents with both pulmonary TB and TMJ 
abnormalities, it is highly likely that TMJ TB is also present. 
In this case, a good response to treatment, both clinically and 
based on imaging findings is expected.

Differential diagnosis for TMJ TB includes other conditions 
like abscess, arthritis, osteomyelitis, neoplasmatic disease, 
or any systemic diseases that affect the joints. Pathology of 
the surrounding structures, e.g. teeth and the parotid gland, 
have to be ruled out. 

Treatment of TMJ TB is similar to that of pulmonary TB, 
although it requires a significant amount of time, typically 
6–9 months or even longer. The presence of other affected 
organs from tuberculosis also determines the final regimen. 
In our case, which is the first reported to have concomitant 
pulmonary and CNS tuberculosis, a high dose of rifampicin 
was used (900 mg), given new data. Moreover, since M. 
tuberculosis was sensitive to all first-class medicines 
a quinolone was added to increase treatment efficacy 
regarding CNS involvement. The extent of TMJ destruction 
at the time of diagnosis and treatment initiation determines 
the level of functionality afterwards. Early diagnosis is 
crucial for achieving the best possible quality of life. In 
fact, around 90–95% of TMJ TB patients regain normal 
masticatory function, when treatment is initiated at an 
early stage13. Surgical interventions such as decortications 
and excision are only considered when oral drug treatment 
seems insufficient4. The treatment of orofacial TB varies, 
depending on its presentation. According to the literature, 
cases with minimal destructive lesions typically respond to 

medical intervention with anti-tubercular therapy, leading to 
resolution, without the need for surgical treatment. On the 
other hand, moderately destructive lesions may necessitate 
decortication of bone due to medullary bone destruction 
and/or cortical bone perforation14.

CASE PRESENTATION
A 20-year-old female patient of African origin presented to 
the hospital with pain in the mandible, swelling at the left 
masticator and inability of complete mouth opening since 
one month ago. The patient was admitted to the internal 
medicine department for further investigation and treatment. 

The patient had no significant medical history, except 
for a tooth extraction 3 years ago, and was not taking any 
medications. She was afebrile, and all her vital signs were 
within the normal range.  Swelling and pain at palpation were 
observed upon palpation of the left temporomandibular joint 
and the masticator muscle area. Additionally, the patient had 
proptosis (exophthalmos) in her right eye without experiencing 
diplopia. She mentioned a non-productive cough over the 
past month. Neurologic examination revealed no deficits.

The patient underwent a chest and brain CT scan which 
revealed multiple hyperdense lesions in the right frontal and 
temporal lobe with peripheral enhancement and surrounding 
swelling. The largest lesion was 1.6 cm in the frontal lobe 
(Figure 1).  Leptomeningeal enhancement was also observed. 
These findings were consistent with multiple abscesses and 
meningitis. Moreover, severe impairment and the presence 
of an abscess were observed in the right parietal bone. The 

Figure 1. CT brain: hyperdense lesion in the right 
frontal lobe (1.6 cm) with peripheral enhancement 
and surrounding swelling
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Table 1. Overview of cases of TB infections of the TMJ

Authors Age Gender Symptoms/ 
clinical findings

Imaging findings Type of 
operation 

Other sites 
of TB 

co-infection 

Type and 
duration of 
treatment 

Geetha et 
al.4

49 Female Swelling in front of 
the left tragus 

Destruction of the 
left mandibular 
condyle with 
proximal sclerosis 
and erosion of 
mandibular foss 

Condylectomy None 6 months 
standard 
regimen 

Helbling et 
al.6 

22 Female Swelling and pain in 
the left preauricular 
area

Destruction of the 
left condyle and 
condylar fossa 

FNA None 9 months 
standard 
regimen 

Park et al.8 53 Male Painful swelling 
in the right 
preauricular area + 
difficulty in mouth 
opening since 3 
months

Destructive changes 
of the right condyle 
glenoid fossa and 
ring enhancement of 
the preauricular area 
of the TMJ 

Incision and 
drainage  

Lumbar 
spondylodiscitis

6 months
standard 
regimen 

Mohad et 
al.15

12 Male Swelling in the 
right preauricular 
area and difficulty 
in mouth opening 
since 2 months

Pronounced 
rarefaction and 
destruction of bone 
in
mandibular condyle 
with discontinuity of 
the cortical boundary

FNA + incision None Unknown 
duration, 
standard 
regimen 

Sheikh et 
al.16 

20 Male Swelling in the right 
preauricular area

Erosion
with comminuted 
destruction of the 
right mandibular
condyle + abscess 

Us guided FNA Bilateral 
paravertebral 
and prevertebral
abscess at L5–
S1 level + right 
sacroiliac joint

9 months 
standard 
regimen 

Kumar et 
al.17 

35 Male Swelling in the left 
preauricular area + 
difficulty in mouth 
opening 

Erosion with 
the trabecular 
destruction of the 
left mandibular 
condyle + 
abscess+ cervical 
lymphadenopathy 

FNA None INH/RIF for 
9 months + 
condylectomy 

Koul et al.18 16 Female Left-sided 
preauricular facial 
swelling + trismus 

Rarefaction + 
destruction of bone 
with a large mass 
in retromandibular 
and inferior temporal 
fossa 

Trucut biopsy None 9 months 
standard 
regimen

Karjodkar et 
al.19

A 18

B 45

Female 

Male

Swelling on left 
preauricular region 
+ trismus since 8 
months

Swelling on right 
side at the angle 
of the jaw since 
2 months + teeth 
extraction due to 
pain 

Osteomyelitic 
changes in relation 
to left condyle and 
ramus

Irregular destruction 
at the angle region + 
osteomyelitis of the 
mandible

FNA 

FNA 

None   

None 

NA 

NA 
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tuber of the left mandible, the mandible itself, as well as 
the left masseter muscle appeared to be affected (Figures 
2 and 3). Fluid consistent with an abscess was also present 
at the area. Since MRI is more sensitive than CT scanning 
in determining the extent of meningeal and parenchymal 
involvement, an MRI was performed and confirmed all the 
aforementioned lesions. Chest CT scan revealed centrilobular 
nodules and traction bronchiectasis in both upper lung lobes. 

Laboratory tests showed elevated inflammatory markers 
(CRP, ESR). The patient tested negative for HIV, HCV and 
HBV, while the Quantiferon test was positive.  

Initially, the patient received common antibiotics with 
ceftriaxone and vancomycin but showed no improvement.  
Therefore, surgical drainage of the mandibular abscess was 
performed. The drained fluid was examined for common 
bacteria, fungus, toxoplasma, nocardia and mycobacteria. The 
AFB smear and the molecular test (XPERT MTB/RIF) were 
positive for M. tuberculosis. The detected strain was sensitive 
to rifampicin.

The patient was treated with isoniazid, high dose rifampicin 
(900 mg), pyrazinamide, ethambutol, and moxifloxacin. Current 
data support the use of higher doses of rifampicin (i.e. 35 
mg/kg) in order to achieve increased CNS penetration. The 
use of levofloxacin instead of moxifloxacin is preferable due 
to reduced levels of the latter when co-administered with 
rifampicin. However, the patient presented an allergic reaction 
to levofloxacin, and moxifloxacin was administered instead. 
The patient responded well to the treatment both clinically and 
radiologically, in terms of CT findings.    

During hospitalization, the patient experienced an 

episode of generalized tonic-clonic convulsions, resulting 
in a traumatic fracture of the cervical vertebrae A2. A brain 
CT scan was repeated and revealed further damage of the 
odontoid process of the A2 vertebrae. The patient was 
started on daily anticonvulsant treatment (levetiracetam) and 
no further seizures occurred.

The patient was discharged from the hospital after 
34 days and continued follow-up at the Antituberculous 
Department of the Chest Disease Hospital. She received 
treatment for another 12 months and improved significantly. 
Follow-up CT scans showed improvement or remission of 
most lesions in both the brain and chest.

 
DISCUSSION   
Diagnosis of TMJ TB can be challenging, especially when it 
presents as the primary symptom. Delayed diagnosis may 
be observed due to a lack of strong suspicion. Patients 
often lack pathognomonic signs, and exhibit fewer systemic 
symptoms, and even the typical tests performed when TB is 
suspected such as Tuberculin Skin Test (TST) yield positive 
results in only about half of the patients (53%)14.  Unlike 
pulmonary TB, only 20% of head and neck TB patients 
experience typical symptoms such as cough, fever, or night 
sweats14. An overview of relevant studies of cases of TB 
infections of the TMJ is given in Table 1.

CONCLUSION
This case presentation emphasizes the importance 
of considering TB as part of the differential diagnosis, 
particularly for patients from endemic areas. In such cases 
investigation for lung involvement reinforces the diagnosis. 
Regrettably, there is a growing necessity to report and 
record each case of extrapulmonary TB, in order to guide the 
diagnostic approach for uncommon sites of infection.  

CONFLICTS OF INTEREST
The authors have completed and submitted the ICMJE Form 
for disclosure of Potential Conflicts of Interest and none was 
reported.

Figure 3. Brain MRI: abscess and edema 
surrounding at the left temporomandibular joint

Figure 2. CT brain: destruction of the tuber of the 
left mandible, the temporal bone and edema of 
the left masseter muscle
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INTRODUCTION
SARS-CoV-2 infection has continued to affect many patients 
since December 2019, when it was first detected. Although 
most children with SARS-CoV-2 infection present acutely 
with mild symptoms, vigilance is required for potentially 
serious complications. Fever, cough, and dyspnea are 

the most reported respiratory symptoms in children1. 
Spontaneous pneumothorax occurs without any obvious 
trauma or iatrogenic cause and is classified as primary or 
secondary. In primary spontaneous pneumothorax, there 
is an absence of known lung disease, whereas secondary 
presents as a complication of underlying pulmonary disease2. 

ABSTRACT
SARS-CoV-2 infection is associated with respiratory complications, especially 
during the acute phase. We report an unusual case of an adolescent boy 
who presented with cough, dyspnea and unilaterally absent breath sounds 
on auscultation. Two weeks prior to the admission, the patient reported low-
grade fever and mild cough. A rapid SARS-CoV-2 antigen test was positive. On 
admission, the child tested positive for SARS-CoV-2 with polymerase chain 
reaction (PCR). The diagnosis of spontaneous pneumothorax was confirmed 
by a chest X-ray. A chest tube was inserted, and symptoms gradually resolved. 
This case report highlights that SARS-CoV-2 infection may cause serious 
respiratory complications in children, even after the resolution of acute 
infection. 
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Figure 1. Chest X-ray before (A) and after (B) chest drain insertion
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Spontaneous pneumothorax is an unusual but potentially life-
threatening complication of SARS-CoV-2, with an overall 
incidence of 5–10 cases per 100000 children younger than 
18 years3. Spontaneous pneumothorax without evidence of 
concurrent pneumonia or mechanical injury in children with 
SARS-CoV-2 infection is not often reported4. We describe 
the case of a 16-year-old boy with pneumothorax and no 
evidence of pneumonia two weeks after the acute phase of 
SARS-CoV-2 infection, and we review the relative literature. 

CASE PRESENTATION
A 16-year-old boy, previously well, presented with chest 
pain on the right hemithorax lasting for two hours. He was 
afebrile, with a cough and respiratory distress. There was 
no history of trauma, vigorous exercise, or cough in the 
previous days. There was no history of asthma, cystic fibrosis 
and connective tissue disorder. Family history was clinically 
insignificant. Two weeks prior to admission, he reported low-
grade fever and mild cough, and a rapid SARS-CoV-2 antigen 
test was positive. On clinical examination, he was tachypneic 
(respiration rate 40 breaths/min, SpO2 96%, 140 bpm), and 
on chest auscultation, absent lung sounds were detected on 
the right chest base. 

Lower respiratory tract infection was ruled out based 
on the absence of fever, raised inflammatory markers and 
consolidation on chest x-ray. Polymerase Chain Reaction 
(PCR) was positive for SARS-CoV-2, with a cycle threshold 
of ORF 26/N 27. Since there were no signs of respiratory 
distress and oxygen requirements, ARDS was excluded. 
Pulmonary embolism was a minor consideration, but the 
patient did not have any predisposing risk factors or CT 
chest findings consistent with it. Myocardial ischemia, 
myocarditis, pericarditis, and aortic dissection were 
included in the differential diagnosis. However, the pain 
characteristics, negative biochemistry (CK-MB, troponin), 
and normal ECG have excluded these diagnoses. Marfan 
syndrome was included in the differential diagnosis since 
the patient was tall and slender with a BMI of approximately 
18 kg/m2. Nevertheless, a heart ECHO was performed and 
was reported as normal. Additionally, an ophthalmological 
examination excluded lens abnormalities. There was no pain 
on chest palpation; hence, the diagnosis of costochondritis 
was excluded. Chest X-ray has confirmed the presence of 
pneumothorax (Figure 1A). Based on the clinical history, 
examination and initial investigations, no further laboratory 
tests were performed for rheumatological and inflammatory 
conditions, since the diagnosis of secondary spontaneous 
pneumothorax associated with SARS-CoV-2 infection was 
made.

Subsequently, a chest drain was inserted, and symptoms 
improved. The chest drain remained for eight days till the 
complete resolution of pneumothorax (Figure 1 A and B).

DISCUSSION 
Based on this case, we have conducted a literature review 

in PubMed and Google Scholar using the following search 
terms: SARS-CoV-2, COVID-19, spontaneous pneumothorax, 
pneumomediastinum, risk factors, predisposing factors, 
death, children, and adolescents. After searching for 
pneumothorax as a complication of SARS-CoV-2 infection, 
we have identified sixteen cases of children/adolescents 
with spontaneous pneumothorax and SARS-CoV-2 infection 
(Table 1)4-17. 

Epidemiological and clinical characteristics of children 
with spontaneous pneumothorax following SARS-CoV-2 
infection are presented in Table 1. Most of the reported 
children in the literature were males (12/16) with a mean 
age 10.6 ± 6 years and a median age of 12.0 years. Only 
four cases exhibited spontaneous pneumothorax after 
the onset of SARS-CoV-2 infection symptoms. The time 
interval between the beginning of infection symptoms and 
the pneumothorax presentation was 10 to 23 days. All these 
four patients were adolescents, but only one was female, 
who was also the only one with pre-existing conditions, such 
as allergies and asthma. Underlying medical conditions were 
described in 9/16 children.

Seven children were identified with symptoms of 
spontaneous pneumothorax without clearly specifying the 
chronological relationship between active infection and 
pneumothorax symptoms. Six of them had positive PCR 
for SARS-CoV-2, and the seventh had a negative test. The 
latter patient’s current clinical presentation was attributed to 
COVID-19 because of the existence of positive SARS-CoV-2 
IgG serum antibodies. Seven of the patients were referred 
with chest pain, and ten with respiratory distress. Only two 
male patients presented with unilateral pneumothorax. 
A 17-year-old male had hemopneumothorax. In the 
other five reported cases, pneumothorax was combined 
with pneumomediastinum, and a 17-year-old male was 
diagnosed with pneumothorax, pneumomediastinum, and 
pneumorrachis. A 9-year-old female with a clinical history 
of medulloblastoma and a 9-month-old male with a history 
of epilepsy had consolidations and infiltrates along with 
pneumomediastinum. A 17-year-old adolescent had shown 
radiological signs of a lung infection after the onset of 
pneumothorax, and two patients had radiological findings 
of pneumonia prior to the appearance of pneumothorax. 
Three patients were reported with bullae coexistence. One 
patient had a history of miliary tuberculosis. One patient 
who had pre-existing asthma and obesity developed severe 
pneumothorax on the base of decreased lung function and 
was intubated and ventilated due to cardiorespiratory arrest. 
Three patients who died were females with associated 
connective tissue disorders, such as multiple sclerosis 
and juvenile dermatomyositis, and one was a male with 
urosepsis. Nine patients underwent intercostal drainage, and 
the rest of the reported cases (seven patients) were treated 
conservatively. 

Here we reported the case of spontaneous pneumothorax 
following SARS-CoV-2 infection (secondary spontaneous 
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pneumothorax). In the literature, several adult cases 
of delayed or secondary spontaneous pneumothorax 
following SARS-CoV-2 infection have been reported 
and are associated with SARS-CoV-2 pneumonia and 
mechanical ventilation4. Spontaneous pneumothorax has 
been documented only in a few cases of a previously healthy 
adolescent.

Most patients who developed pneumothorax associated 
with COVID-19 infection were males. In children, the 
incidence of spontaneous pneumothorax is estimated to be 
4.0/100000 population per year in males and 1.1/100000 
population per year in females18. Male predominance in 
spontaneous pneumothorax has been previously referred 
to in the literature with a female/male ratio of 1:3.319. 
Secondary pneumothorax has an even greater predominance 
in males. 

In the published cases, nine patients were found to 
suffer from underlying conditions, but only in six of them, 
the underlying condition could have affected the lungs, 
hence predisposing them to pneumothorax. Two patients 
had asthma, and one patient had dermatomyositis, 
systemic sclerosis, hyper IgM syndrome, and miliary 
tuberculosis. Connective tissue disorders such as Marfan 
syndrome and Ehlers-Danlos syndrome, homocystinuria, 
asthma, cystic fibrosis, a1-antitrypsin deficiency, chronic 
obstructive pulmonary disease, cystic disorders of the lungs 
and malignancies are associated with pneumothorax20-23. 
Hyper IgM syndrome is associated with bronchiectasis 
and a decline in lung function, whereas scleroderma and 
dermatomyositis can be complicated by interstitial lung 
disease24,25. Medulloblastoma is associated with lung 
metastasis; nevertheless, this has not been reported 
in the case by Carroll et al.8. In adults, the incidence of 
spontaneous pneumothorax in all hospitalized patients 
is 0.3% to 1%, in hospitalized patients with pneumonia, 
it is 3%, and in patients who underwent mechanical 
ventilation, it is 12% to 23%26,27. However, the presence 
of SARS-CoV-2 infection in a patient with underlying 
pulmonary disease could have triggered pneumothorax. 
The pathophysiological mechanism is not clear, but the 
hyperproduction of cytokines and exaggerated immune 
response caused by the viral infection may contribute to 
pneumothorax forming, especially when there is underlying 
lung pathology26-28.

In the previously reported cases, two female patients 
with connective tissue disorders and pneumothorax 
died, whereas one male patient with immunodeficiency 
survived. Autoimmune diseases are known risk factors 
for SARS-CoV-2 complications due to the presence of a 
hyper-inflammatory state29. The two patients who suffered 
from juvenile dermatomyositis and systemic sclerosis 
had both severe predisposing lung involvement since 
the first had Pneumonocystis jirovecci infection and the 
second had respiratory complications of autoimmunity. 
Shields et al.19 have reported that adult patients with 

primary immunodeficiency and symptomatic secondary 
immunodeficiency display greater morbidity from SARS-
CoV-2, particularly if they have associated chronic lung and/
or liver disease. Nevertheless, the authors have reported 
that children with controlled immunodeficiency have lower 
morbidity compared to the adult population. 

In the literature, there are no data to estimate the risk 
of death due to the coexistence of pneumothorax and 
SARS-CoV-2 infection in children. Data from adults report 
older age, male gender, obesity and comorbidities as risk 
factors for disease severity21,30. Laaribi et al.6, however, 
reported two cases of SARS-CoV-2 infection in infants and 
pneumothorax, but only one has survived. The infant who did 
not survive died from urosepsis, which can be explained by 
the susceptibility of the immature immune system to more 
severe inflammation and infection. In the study by Soyak et 
al.15, the presence of obesity and asthma in a 15-year-old 
male adolescent resulted in decreased lung function, which 
in turn was a risk factor for life-threatening pneumothorax in 
a child with SARS-Cov-2 infection. In many cases, a SARS-
CoV-2 positive test is coincidental and is not considered a 
risk factor for severe disease due to pneumothorax30. The 
coexistence of neuro disability and respiratory condition 
further increases the mortality risk; nevertheless, the authors 
have not described in detail if pneumothorax was included in 
the respiratory condition31. 

ARDS, dyspnea, and chest pain were reported as the most 
common presenting symptoms in adolescents. Adult patients 
report chest pain as the most specific and common symptom 
at the onset of the disease32.

CONCLUSION
Spontaneous pneumothorax is a very rare complication 
during SARS-CoV-2 infection in the pediatric population. 
It can present up to 4 weeks after the acute onset of the 
infection. In most cases, no history of preceding lung disease 
exists. Younger age, underlying respiratory conditions and 
connective tissue disorder are previously described as risk 
factors for more severe clinical presentation. Clinicians 
should be vigilant for pneumothorax diagnosis when a child 
presents with chest pain and positive SARS-CoV-2 infection 
history.
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INTRODUCTION
Pleural effusion and hemoptysis may present due to 
multiple etiological factors, but patients with such clinical 
manifestations are mainly admitted to the pulmonary 
department for diagnosis and treatment1. Nevertheless, 
misdiagnosis is likely to happen if doctors are not aware 
of potential, though peculiar, etiological factors1-3, such as 
secondary to AF ablation pulmonary vein stenosis-PVS1,4. 

From a multicenter systematic evaluation, PVS due to AF 
radiofrequency ablation has a reported incidence of 20.8%, 
and in the majority of cases, remains asymptomatic4. In the 
presented manuscript, we report a rare case of a man that 
underwent AF ablation 4 months before, presenting pleural 
effusion and hemoptysis.

The following case report, written according to the CARE 
checklist, describes in detail the patient’s management 
and clinical course, and aims to highlight the key role 
of pneumonologists’ clinical awareness, for the prompt 
diagnosis and treatment of PVS.  

CASE PRESENTATION
A 43-year-old Caucasian male, smoker, without occupational 
exposure to inhaling substances, proceeded to our institution 
on August 2023, complaining about shortness of breath for 
the past week.  The patient’s history included dyslipidemia 
and depression, treated with atorvastatin and escitalopram 
20 mg, respectively. On March 2023, due to atrial fibrillation 
non-responding to anti-arrhythmic medications, the patient 
underwent radiofrequency AF ablation. The patient’s 
echocardiography at 3 months post-AF ablation was 

unremarkable. 
The patient’s vital signs were: BP 140/90 mmHg, PR 

109 beats/minute, SpO2 89%, and a body temperature of 
36.8℃. Clinical examination revealed breath sounds’ absence 
at the right base and dullness to percussion. Subsequent CXR 
verified right pleural effusion. After a Bülau drainage insertion, 
2 L of polymorphonuclear exudate was drained. Pleural fluid 
cytology was negative for cancer cells. Blood tests revealed 
increased inflammatory markers (CRP 105 mg/L and mild 
neutrophilia). The patient was immediately administrated 
with IV moxifloxacin and admitted for further investigation 
and treatment.  

Upon admission, the patient underwent blood test also 
for: troponins, CK-MB, antinuclear antibodies, rheumatic 
factor, native-DNA antibody and anti-extractable nuclear 
antigen analyses, viral infections (such as SARS-CoV-2, 
HIV, HBV, HCV, CMV, and EBV), blood cultures collected 
during fever peaks for infectious diseases (leptospirosis, 
borreliosis, brucellosis, rickettsiosis), and tumor markers. All 
the laboratory results were negative. Tuberculin skin testing 
(TST), blood, and urine sample culture tests were also 
negative and D-dimers were 6.85 μg/mL.

Subsequent HRCT indicated patchy infiltrates of the right 
pulmonary basis and the CTPA performed due to elevated 
D-dimers revealed minor filling defects of segmental vessel 
branches of the right pulmonary artery, without lesions of 
pulmonary veins. The patient was treated with antibiotics for 
the pneumonia, and in agreement with the cardiologists, he 
was finally discharged the 7th day with rivaroxaban 20 mg od.

After a month, on September 2023, the patient proceeded 
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once again to our institution complaining about a sole 
incidence of hemoptysis (<10 cc) and body temperature 
37.6℃ for the last 12 hours. Blood tests, urine analysis 
and blood cultures were unremarkable. CXR did not indicate 
pleural effusion. 

Following these, a bronchoalveolar lavage (BAL) was 
performed. The bronchial tree anatomy was normal. However, 
physicians discovered bleeding of RB9 and RB10 (Figure 1). 
The diagnosis of hemorrhage was confirmed since counting 
57% hemosiderin-laden macrophages in BAL fluid. The BAL 
fluid was negative for common pathogens, Ziehl-Neelsen 

stain and mucus.  
Patient remained asymptomatic and afebrile during 

admission and treated with piperacillin/tazobactam. The 
5th day of hospitalization, he underwent CTA of thoracic 
aorta and CTV of thoracic veins. The exam revealed severe 
pulmonary vein stenosis, almost occlusion, which was 
considered to be a complication of radiofrequency AF 
ablation due to the patient’s history (Figure 2). Afterwards, 
the patient was admitted to the cardiothoracic surgery 
department, of another surgical institution where he was 
scheduled for lobectomy due to his recurrent symptoms of 

Figure 2. CTA findings, related with post-ablation PVS 

Figure 1. Bleeding revealed during bronchoscopy at the RB9 and RB10 
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respiratory infections and hemoptysis. When the patient was 
discharged, the cardiologic medication remained intact.  

In a follow-up appointment after a month, the patient 
presented with no complications or respiratory symptoms. 
Physical examination, CXR, blood tests and vital signs were 
within normal range. Echocardiography was unremarkable.

DISCUSSION
PVS constitutes a rare clinical condition that may be acquired 
or congenital1,2. Congenital PVS is typically presented 
in childhood, though acquired PVS presents in adults, 
as a complication of catheter ablation interventions for 
arrhythmias, including radiofrequency AF ablation1,2,5-7, rare 
cases, such as mediastinal tumors8 and cardiac surgery7. 
From the largest multicenter systematic evaluation, PVS due 
to AF radiofrequency ablation has an incidence of 20.8%4.

Although the exact underlying molecular mechanism 
of PVS remains vague, it is reported that scarring of the 
pulmonary venous wall, the contraction and the peri-
adventitial inflammation of the vein due to the thermal injury 
provoked by AF ablation, may narrow or even occlude the 
lumen of the pulmonary vein2,4.

There are documented predictors of PVS due to AF 
ablation, such as previous AF ablation and diabetes1,4. 
More specifically, it is reported that diabetes is associated 
with both structural and electrical remodeling, leading to 
microvascular and macrovascular complications4. 

In the majority of cases, PVS due to AF ablation is mild 
or moderate, and remains asymptomatic4.  The clinical 
manifestations of PVS vary depending on: 1) the number of 
pulmonary veins involved, 2) the severity of the stenosis, 3) 
the response of the pulmonary vasculature to the stenosis, 4) 
the time course of PVS, 5) the patient’s clinical status, and 
6) the presence or not of collateral vessels2. Patients may 
present chest pain, dyspnea, orthopnea, cough, pneumonia, 
recurrent pulmonary infections, and more rarely hemoptysis, 
as in the presented case1,2,4. 

The incidence of post-ablation PVS may lead to major 
hemodynamic changes, such as pulmonary hypertension 
and subsequent complete occlusion of the pulmonary 
vein4. These changes are responsible of the vulnerability 
to recurrent or/and drug-resistant pulmonary infections, 
that may present with pleural effusion, as in the presented 
case4,5,7. Hemoptysis, constitutes an infrequent manifestation 
of PVS, which is related to the increased venous pressure 
in the pre-stenotic zone and the subsequent lung tissue 
congestion and bleeding2.

The diagnosis of PVS is not easily identified, given its 
rarity, and the variability of its clinical manifestations and 
non-specific radiological findings1,4-7. Differential diagnosis 
includes other causes of pleural effusion (such as cancer, 
thoracic mass, and pneumonia), pulmonary embolism1,3, 
NOACs, and hemorrhagic pulmonary vasculitis2. Common 
radiological exams, such as CXR and thoracic CT typically 
demonstrate irrelevant to PVS features1,2,5. 

Herein, CTPA and CTA are of paramount significance 
when encountering a patient with hemoptysis and previous 
AF ablation2,4,5,7. Indeed, CTA may detect the exact location 
and extent of probable pulmonary vein stenosis. In addition, 
following CT-scans, bronchoscopy plays a key role in the 
differential diagnosis of PVS, especially when encountering 
a patient with hemoptysis, as in the presented case2. Finally, 
congenital PVS was excluded from the differential diagnosis, 
since the patient remained asymptomatic through childhood 
and adulthood, until performing AF ablation. 

Post-ablation PVS may be treated via balloon dilatation 
of the pulmonary vein; however, re-stenosis within 1 year 
constitutes a common complication, with an incidence of 
approximately 50%2. Therefore, patients with PVS should 
have regular follow-up and echocardiography1,2. In addition, 
in cases of recurrent episodes of pulmonary infections or 
respiratory failure or bleeding, as in the presented case, 
lobectomy should be considered as a therapeutic solution5,9. 
However, the best therapeutic approach is the prevention 
of PVS1,4. This strategy is mostly related to reduction of 
ablation’s temperature and energy, and placing the ablation 
site from inside to outside the orifice of the pulmonary vein2.

CONCLUSION
Physicians’ clinical awareness is of paramount significance 
when encountering a patient with pulmonary infection and 
hemoptysis, who underwent catheter ablation. The presence 
of pleural effusion and hemoptysis after AF radiofrequency 
ablation should raise the suspicion of PVS and a CTA should 
be immediately performed for the prompt diagnosis and the 
adequate treatment of PVS. 
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MANUSCRIPT TYPES
Pneumon considers the following types of articles:
• Research Papers – reports of data from original research.
• Review Papers – comprehensive, authoritative, reviews 

within the journal's scope.
•  Short Reports – brief reports of data from original 

research.
•  Methodology Papers – papers that present different 

methodological approaches that can be used to 
investigate problems in a relevant scientific field and to 
encourage innovation.

• Case Reports – reports and data from interesting cases.
• Images in Pulmonology – images that are related to 

interesting cases.
• Letters to the Editor – a response to authors of an original 

publication, or a very small article that may be relevant to 
readers.

• Editorials – invited articles, or articles written by members 
of the Editorial Board.

Research Papers
Articles reporting research may be full length or brief reports. 
These should report original research findings within the 
journal's scope. Papers should generally be a maximum of 
4000 words in length, excluding tables, references, and 
abstract and key points of the article, whilst it is recommended 
that the number of references should not exceed 36.

Review Papers
Comprehensive, authoritative, reviews within the journal's 
scope. There are two types of review papers:
-  systematic review papers: respond to a specific research 

question, accrue from criterion-based selection of 
sources, include a quantitative synthesis and a statistical 
method (meta-analysis), and should adhere to PRISMA 
guidelines. Guidelines used for abstracting data and 
assessing data quality and validity should be noted in 
methods section.

-  narrative review papers: the research question may be 
broad, and the scope of this review is to discuss a specific 
topic and keep the readers up-to-date about it. This type 
of review does not necessarily include a methodological 
approach and its synthesis is usually qualitative. Narrative 
reviews should include in a developments section, with 
details regarding data sources used, keywords applied, 
time restrictions and study types selected. Developments 
should be based on actual review articles.
All review papers should be generally less than 6000 

words, excluding abstract, tables, figures and references. 
References should not exceed 50. Conclusion of the reviews 
should be specific and stem from the findings.

Short Reports
Brief reports of data from original research. Short reports 
are shorter versions of original articles, may include one 
table or figure, should not exceed 1500 words, and it is 
recommended that the number of references should not 
exceed 15. Short reports are suitable for the presentation of 
research that extends previously published research, including 
the reporting of additional controls and confirmatory results 
in other settings, as well as negative results. Authors must 
clearly acknowledge any work upon which they are building, 
both published and unpublished.

Methodology Papers
Methodology Papers will present different methodological 
approaches that can be used to investigate problems in a 
relevant scientific field and to encourage innovation. It is 
suggested that case studies or practical examples, which 
can be existing ones, are included to demonstrate the 
consistency and applicability of the methodology.
Methodology papers should be generally less than 6000 
words, excluding abstract, tables, figures and references. 
References should not exceed 50.

Case Reports
Case reports (or clinical case studies) are reports that may 
refer to classical or rare conditions, their diagnosis and 
management, as well as feature novel findings, or encourage 
new management strategies. Cases that focus on key 
aspects of background pulmonology are also considered 
important. Case reports usually focus on a valuable clinical 
lesson, and their text should not exceed 1500 words, 
excluding references and tables. It is recommended that 
the number of references should not exceed 15, and a 
maximum of 3 tables & figures (in total) is preferred. 
Abstracts for care reports should be unstructured and not 
more than 250 words. The suggested format for case reports 
is Introduction, Case Presentation and Conclusion. Depending 
on their interest and originality, case reports may include a 
commentary or discussion on the case presented. Generally, 
it is suggested that case reports follow the CARE Checklist 
guidelines (https://www.care-statement.org/checklist). 
Informed consent is required for this type of submissions.

Images in Pulmonology
Images in Pulmonology are cases of images on rare or typical 
conditions, accompanied by a brief case description and 
discussion. Such articles may include results from CT scans, 
MRIs, X-rays, etc. The text accompanying images should be 
a maximum of 500 words, and contain up to 10 references, 
and a maximum number of 3 images. Informed consent is 
required for this type of submissions.

Instructions to authors
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Letters To The Editor
A letter to the Editor is a brief report that is within the 
journal's scope and of particular interest to the community, 
but not suitable as a standard research article. A maximum of 
ten articles may be included in the references. Letters to the 
Editor may be edited for clarity or length and may be subject 
to peer review at the Editors' discretion. To contribute, please 
contact the Editors. Letters intended for publication should 
be a maximum of 500 words, contain 10 references, and up 
to one table or figure. These rules apply for research letters, 
and letters that respond to articles published in the journal. 
Letters to the editor are subject to editorial editing so as to 
streamline the article with the journal's style. Corrections to 
published articles are also published as a letter and linked to 
the corrected version of the article.

Editorials
Editorials are written by members of the Editorial Board, or 
after an invitation, and may reflect current articles within 
Pneumon or discuss significant national or international 
projects or initiatives.

MANUSCRIPT FORMATTING
Pneumon manuscripts are reviewed with the understanding 
that they:
• are original
• are not under consideration by any other publisher
• have not been previously published in whole or in part
• have not been previously accepted for publication
• will not be submitted elsewhere until a decision is reached 

regarding their publication

General instructions
The authors are encouraged to consult previous relevant 
publications in TPC to assist them in the preparation of the 
manuscript, especially the references and tables.

Checklists
We support the use of Checklists during manuscript 
preparation. Checklists are available for a number of study 
designs, including:
• randomized trials (CONSORT),
• systematic reviews (PRISMA),
• observational studies (STROBE),
• meta-analyses of observational studies (MOOSE) and
• qualitative studies (RATS).

Text Formatting
All manuscripts should be submitted in a Word format, they 
should be single column and 1.5 spaced. Margins should be 
one inch at the top, bottom and sides of the page. Font size 
should be 11-pt or 12-pt, standard font in ‘Arial’ or ‘Times 
New Roman’ typeface. Manuscripts should be formatted in 
full justified paragraphs and headings should be left-aligned. 
Maths should be editable text.

Title Page
The Title page should list the title of the article and 
suggestions for a short running title of no more than 60 
characters (including spaces). Also include the authors 
names, affiliations and contact details including email 
address for the corresponding author. Affiliations should 
contain each author’s department, institution (Institute, 
University), city, country.

The Title of the article should be clear, concise and 
highlighting the research topic. It should not include rhetorical 
questions, literary language, quotations and special symbols.

Authors cannot change the title of their article once it is 
accepted for publication, apart from very minor corrections.

Abstract
Authors are asked to supply a structured abstract of 250 
words. For research articles, systematic reviews and brief 
reports, the abstract is limited to 250 words and should be 
structured as follows: Introduction, Methods, Results, and 
Conclusions. Abstracts for narrative reviews, study protocols 
and methodology papers are unstructured. Letters do not 
have an abstract.

Keywords
Include up to six keywords that describe your paper for 
indexing and for web searches of your manuscript.

Main Text
Research Papers, Systematic Review Papers and Short 
Reports sections are: Introduction, Methods, Results, 
Discussion, and Conclusions. Narrative Review Papers are 
not necessarily structured. It is suggested though to include 
the sections Introduction, Developments and Conclusion. 
Study Protocols consist of Introduction, Methodology Papers 
should consist of Introduction, Methodological approach, 
Case studies or practical examples, Discussion, Conclusions.

Use the guidelines below to structure these sections:
1. A short introduction which should end with the study’s 

aims. The introduction should state clearly the objective of 
the paper as well as the context of the research or analysis.

2. A methods section which should describe the study 
design, setting, participants, measures, variables and 
statistical analysis performed. This section should also 
include information on the study’s ethics procedures.

3. A results section, which should describe the study’s main 
findings and important aspects within the tables.

4. A discussion section, which should include a discussion of 
the study’s main findings, comparisons with other studies, 
potential policy implications, the study’s strengths and 
limitations.

5. A conclusions section, which should be short, concise 
and based on the results of the current study. General 
conclusions that do not stem from the manuscript's 
results should be avoided.



129

Instructions to Authors PNEUMON

3

Acknowledgements
This section is for acknowledging individuals and institutions 
whose support the authors wish to mention (it is not 
compulsory). Please acknowledge anyone who contributed 
towards the article who does not meet the criteria for 
authorship including anyone who provided professional 
writing services or materials. The Acknowledgements section 
should be kept to a minimum.

Declaration of Interests
Declare any competing interests for each author. Pneumon 
adheres to the International Committee of Medical Journal 
Editors (ICMJE) Recommendations for the Conduct, Reporting, 
Editing and Publication of Scholarly Work in Medical Journals. 
The author names on the ICMJE forms should be identical to 
the names in the manuscript. The ICMJE Conflict of Interest 
form is used by E.U. European Publishing.

Funding
All sources of funding for the research reported should be 
declared. The role of the funding body in the design of the 
study and collection, analysis, and interpretation of data and 
in writing the manuscript should be declared.

The sentence should begin: "This work was supported 
by". Proposal numbers should be complete and accurate and 
provided in parentheses as follows: "(proposal number xxxx)"

Ethical Approval and Informed Consent
All research involving human objects must have been 
reviewed and approved by an ethics committee prior to 
submission. Authors are requested to include ethical approval 
and informed consent detailed information in the "only for 
editors" section during their submission.

Data availability and sharing
Pneumon encourages data sharing and suggests to authors 
to make their underlying data available for other researchers 
when possible, by choosing for archiving the appropriate 
public repository by case. We ask all authors to include a 
data availability statement by choosing one of the following 
options during their submission:
1. The data supporting this research are available from the 

author(s) on reasonable request.
2. The data supporting this research cannot be made 

available for privacy or other reasons. [please give the 
reasons if possible]

3. The data supporting this research are available from the 
following sources: [link] OR [DOI]

4. The data supporting this research can be found in the 
Article appendix or supplementary content.

5. Data sharing is not applicable to this article as no new 
data were created.

Authors' contributions
The individual contributions of authors to the manuscript 

should be specified in this section. Guidance and criteria for 
authorship can be found in our editorial policies. The authors 
have the option to give a brief outline of their contribution. 
Please use initials to refer to each author's contribution in 
this section.

Group authorship (for manuscripts involving a 
collaboration group): If you would like the names of the 
individual members of a collaboration Group to be searchable 
through their individual PubMed records, please ensure 
that the title of the collaboration Group is included on the 
title page and in the submission system and also include 
collaborating author names as the last paragraph of the 
"Acknowledgements" section. Please add authors in the 
format First Name, Middle initial(s) (optional), Last Name. 
You can add institution or country information for each author 
if you wish, but this should be consistent across all authors.

Tables, Figures and Supplementary material
Tables and Figures should be placed at the end of the 
manuscript and be numbered sequentially in order of 
appearance in the text. However, authors should ensure 
that every table or figure is referred to in the body of the 
text. Each table or figure should be accompanied by a 
short, descriptive title and in the footnote should define any 
acronyms, abbreviations or symbols used, statistical methods 
applied and any other information needed so that the table 
or figure may stand alone. Superscripts used to refer to 
table footnotes should be lowercase alphabetical symbols. 
Captions should be given separately above the tables or 
figures. Numbers in the table should not contain commas, 
and numbers less than unity should have a zero in front of 
the decimal point. Decimal numbers should be represented 
with the use of a full stop.

The number of actual tables (no sub-tables) that an article 
can contain should not exceed five. However, they have to be 
of value as determined by peer review. Extra tables can be 
included in the Appendix. The content of the tables should be 
such that the data are of sufficient resolution for comfortable 
reading. Tables should be submitted in their original Word 
format (not via Excel), and they should be legible. Avoid using 
vertical rules. Horizontal rules should be used only above 
and below column headings and at the bottom of the table. 
Do not create a table using only tabs or spaces to create 
columns. Tables should not duplicate material contained in 
the main text.

The number of figures should not exceed four. Extra 
figures can be included in the Appendix. Figures can be 
submitted in greyscale, black or white or in color as the 
journal is published online. The journal prefers that figures 
be created in Excel. Do not embed a figure file as a picture 
into Excel or Word, but submit them as individual files. The 
data of figures should be attached in a Word format. Size the 
figure to the column or page width of the journal, and set the 
resolution at 300 dpi or greater. Figures containing a large 
amount of text, particularly flow diagrams, should be send in 
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an editable form.
Supplementary material should be submitted in a Word format.

Citations and References
It is recommended that the number of references should not 
surpass 36. These must be numbered sequentially, as they 
first appear in the text. They should be within square brackets 
without spaces before or afterwards. Where more than one 
reference is cited, these should be separated by a comma, 
for example, [1, 12, 16], while for a continuous sequence 
of numbers, give the first and last number of the sequence 
separated by a hyphen, for example, [4-7]. The Reference list 
should thus be sequentially numbered using plain text (i.e. 
without the use of footnote or endnote etc.). Please check 
the reference list and ensure that there is no duplication of 
references. References should follow the AMA format.

Journal articles in Print
Citation format:
Authors. Title. Journal name. Year;Volume number(issue 
number):initial-final page.
(Note: Use et al. instead of names after the 6th author)

Example:
Keldom L, Lenke R, Otto R. Climate conditions, workplace 
heat and breathing disorders. WHO South East Asia J Public 
Health. 2014;6(1):69-78.

Journal articles Online
All references that are from journal articles must contain a 
Digital Object Identifier (DOI): A DOI is a unique character 
string created to identify a digital object, such as a journal 
article in an online environment. The DOI is a permanent 
identifier of all versions of an article and the DOI for a 
document remains fixed over the lifetime of the document. 
The DOI must be included in the citation.

Citation format:
Authors. Title. Journal name. Year;Volume number(issue 
number):initial-final page. Doi.

Example:
Giannaki M, Antoniadis A. Potential mechanisms of 
mediastinum involvement in SARS-COV-2 infection. 
Pneumon. 2020;33(4):12-21. doi:10.181242/p/81857

Books
Citation format:
Authors. Title. Volume number (for more than 1 volume). 
Edition number. Place of publication: Name of publisher; year 
of publication:page numbers.
(Note: Use et al. instead of names after the 6th author)
Example:
Patterson JT. The dread disease: cancer and modern 
American culture. Harvard University Press; 1989.

Web links and URLs
All web links and URLs, including links to the authors’ own 
websites, should be given a reference number, and included 
in the reference list, rather than within the text of the 
manuscript. They should be provided in full, including both 
the title of the item, the title of the site and the URL, as well 
as the date the site was accessed.

Website
Citation format:
Authors. Title. Name of the website. Published date. Updated 
date. Accessed date. URL.

Example:
BreatheLife infographics. World Health Organization. 
November, 2018. Accessed November 24, 2019. https://
www.who.int/phe/infographics/breathe-life/en/

Report Online
Citation format:
Authors or Institution. Title. Published date. Accessed date. 
URL.

Example:
World Health Organization. Equitable access to essential 
medicines: a framework for collective action. March, 2004. 
Accessed November 24, 2017. http://apps.who.int/
medicinedocs/pdf/s4962e/s4962e.pdf 

HOW TO SUBMIT 
Online Submission
Pneumon uses the online system "Editorial System" for 
manuscript submission, peer review and editorial handling. 
Submissions received by e-mail will not be considered. The 
journal does not have submission fees.

Within the submission system the corresponding author 
will have the ability to upload a cover letter and will also 
be able to select pre-identified statements related to the 
originality of the work, the potential conflicts of interest, 
authorship and the role of funding sources in manuscript 
preparation. Additional information may be requested by the 
Editorial Board so as to ensure the integrity and ethics of the 
manuscript.

Preprints
European Publishing is encouraging its authors to submit 
manuscripts that have been previously published as pre-
prints. Authors publishing in our journals may have shared 
their work ahead of submission, as well as during the 
journal's peer review process on repositories or preprint 
servers (such as MedarXiv, PeerJ Preprints etc.), as long as 
the server does not impose restrictions upon the author's full 
copyright and re-use rights. Preprints are not considered prior 
publication, but it is essential that the preprint submitted in 
our journals is not under consideration by any other journal.
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In order to make sure that correct attribution is given to 
the original source (either it is repositories or preprint 
servers), we suggest that the preprint is listed within the 
acknowledgement section of the manuscript.
If the manuscript is accepted for publication, authors are 
encouraged to link their preprint with the published article, 
in order to enable their readers to access the peer-reviewed 
version. Preprints that undergo a peer review process through 
Pneumon will be published under the same licenses used 
for all the articles in the journal (please visit Open Access 
- http://www.pneumon.org/Open-Access,2650.html for 
detailed information on the licensing options).
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1. ΟΝΟΜΑΣΙΑ ΤΟΥ ΦΑΡΜΑΚΕΥΤΙΚΟΥ ΠΡΟΪΟΝΤΟΣ: 
Relvar Ellipta 92 μικρογραμμάρια/22 μικρογραμμάρια κόνις για εισπνοή σε δόσεις. 
2. ΠΟΙΟΤΙΚΗ ΚΑΙ ΠΟΣΟΤΙΚΗ ΣΥΝΘΕΣΗ: 
Η παρεχόμενη δόση κάθε εφάπαξ εισπνοής (η δόση που εξέρχεται από το επιστόμιο) είναι 92 μικρογραμμάρια φουροϊκής φλουτικαζόνης και 22 
μικρογραμμάρια βιλαντερόλης (ως trifenatate). Αυτό αντιστοιχεί σε προκαθορισμένη δόση 100 μικρογραμμαρίων φουροϊκής φλουτικαζόνης και 25 
μικρογραμμαρίων βιλαντερόλης (ως trifenatate). Έκδοχα με γνωστές δράσεις: Κάθε παρεχόμενη δόση περιέχει περίπου 25 mg λακτόζης (μονοϋδρική). 
Για τον πλήρη κατάλογο των εκδόχων, βλ. παράγραφο 6.1
3. ΦΑΡΜΑΚΕΥΤΙΚΗ ΜΟΡΦΗ: 
Κόνις για εισπνοή, σε δόσεις (Κόνις για εισπνοή). Λευκή κόνις σε συσκευή εισπνοών χρώματος ανοικτού γκρι, με κάλυμμα επιστομίου χρώματος κίτρινου 
και δοσομετρητή.
4. ΚΛΙΝΙΚΕΣ ΠΛΗΡΟΦΟΡΙΕΣ: 
4.1 Θεραπευτικές ενδείξεις: 
Άσθμα: Το Relvar Ellipta ενδείκνυται για την τακτική αντιμετώπιση του άσθματος σε ενήλικες και εφήβους ηλικίας 12 ετών και άνω στους οποίους η 
χρήση ενός φαρμακευτικού προϊόντος συνδυασμού (μακράς δράσης β2-αγωνιστής και εισπνεόμενο κορτικοστεροειδές) είναι κατάλληλη. 
•  ασθενείς που δεν ελέγχονται επαρκώς με εισπνεόμενα κορτικοστεροειδή και «κατ’ επίκληση» εισπνεόμενους βραχείας δράσης β2-αγωνιστές.
•  ασθενείς που έχουν ήδη ελεγχθεί επαρκώς με εισπνεόμενο κορτικοστεροειδές και με β2-αγωνιστή μακράς δράσης. 
ΧΑΠ (Χρόνια Αποφρακτική Πνευμονοπάθεια): Το Relvar Ellipta ενδείκνυται για τη συμπτωματική αντιμετώπιση ενηλίκων με ΧΑΠ με FEV1<70% της 
προβλεπόμενης φυσιολογικής τιμής (μετά από χρήση βρογχοδιασταλτικού) με ιστορικό παροξυσμών παρά την τακτική θεραπεία με βρογχοδιασταλτικά. 
4.2 Δοσολογία και τρόπος χορήγησης: 
Δοσολογία: Άσθμα: Οι ασθενείς με άσθμα θα πρέπει να λαμβάνουν το Relvar Ellipta στην περιεκτικότητα που περιέχει την κατάλληλη δόση φουροϊκής 
φλουτικαζόνης (FF) για τη σοβαρότητα της νόσου τους. Οι συνταγογράφοι θα πρέπει να γνωρίζουν ότι σε ασθενείς με άσθμα, 100 μικρογραμμάρια 
φουροϊκής φλουτικαζόνης (FF) άπαξ ημερησίως ισοδυναμούν με περίπου 250 μικρογραμμάρια προπιονικής φλουτικαζόνης (FP) δύο φορές την ημέρα, 
ενώ 200 μικρογραμμάρια FF άπαξ ημερησίως ισοδυναμούν με περίπου 500 μικρογραμμάρια FP δύο φορές την ημέρα. Ενήλικες και έφηβοι ηλικίας 12 
ετών και άνω: Θα πρέπει να εξετάζεται χορήγηση αρχικής δόσης μίας εισπνοής Relvar Ellipta 92/22 μικρογραμμαρίων άπαξ ημερησίως για ενήλικες και 
εφήβους ηλικίας 12 ετών και άνω που απαιτούν μία χαμηλή έως μεσαία δόση εισπνεόμενου κορτικοστεροειδούς σε συνδυασμό με ένα μακράς δράσης β2-
αγωνιστή. Αν οι ασθενείς δεν ελέγχονται επαρκώς με το Relvar Ellipta των 92/22 μικρογραμμαρίων η δόση μπορεί να αυξηθεί σε 184/22 μικρογραμμάρια, 
η οποία μπορεί να παρέχει πρόσθετη βελτίωση στον έλεγχο του άσθματος. Οι ασθενείς θα πρέπει να επαναξιολογούνται τακτικά από επαγγελματία του 
τομέα υγειονομικής περίθαλψης, ώστε η περιεκτικότητα του συνδυασμού φουροϊκής φλουτικαζόνης/βιλαντερόλης που λαμβάνουν να εξακολουθεί να 
είναι η βέλτιστη και μεταβάλλεται μόνο μετά από ιατρική συμβουλή. Η δόση θα πρέπει να μειώνεται στο χαμηλότερο επίπεδο με το οποίο διατηρείται 
αποτελεσματικός έλεγχος των συμπτωμάτων. Το Relvar Ellipta 184/22 μικρογραμμαρίων θα πρέπει να εξετάζεται για ενήλικες και εφήβους ηλικίας 12 
ετών και άνω που απαιτούν υψηλότερη δόση εισπνεόμενου κορτικοστεροειδούς σε συνδυασμό με ένα μακράς δράσης β2-αγωνιστή. Οι ασθενείς συνήθως 
εμφανίζουν βελτίωση της πνευμονικής λειτουργίας εντός 15 λεπτών από την εισπνοή του Relvar Ellipta. Ωστόσο, ο ασθενής πρέπει να ενημερώνεται ότι 
η τακτική καθημερινή χρήση είναι απαραίτητη για τη διατήρηση του ελέγχου των συμπτωμάτων του άσθματος και ότι η χρήση πρέπει να συνεχιστεί 
ακόμα και όταν είναι ασυμπτωματικός. Εάν προκύψουν συμπτώματα κατά την περίοδο μεταξύ των δόσεων, για την άμεση ανακούφιση θα πρέπει να 
χρησιμοποιηθεί ένας εισπνεόμενος β2-αγωνιστής βραχείας δράσης. Παιδιά ηλικίας κάτω των 12 ετών: Η ασφάλεια και η αποτελεσματικότητα του Relvar 
Ellipta σε παιδιά ηλικίας κάτω των 12 ετών δεν έχουν ακόμα τεκμηριωθεί για την ένδειξη του άσθματος. Δεν υπάρχουν διαθέσιμα δεδομένα. 
ΧΑΠ: Ενήλικες από 18 ετών και άνω: Μία εισπνοή Relvar Ellipta 92/22 μικρογραμμαρίων άπαξ ημερησίως. Το Relvar Ellipta 184/22 μικρογραμμαρίων 
δεν ενδείκνυται για ασθενείς με ΧΑΠ. Δεν υπάρχει πρόσθετο όφελος από τη δόση των 184/22 μικρογραμμαρίων σε σύγκριση με τη δόση των 92/22 
μικρογραμμαρίων και υπάρχει πιθανότητα αυξημένου κινδύνου εμφάνισης πνευμονίας και συστηματικών ανεπιθύμητων ενεργειών που σχετίζονται με τα 
κορτικοστεροειδή (βλέπε παραγράφους 4.4 και 4.8). Οι ασθενείς συνήθως παρουσιάζουν βελτίωση της πνευμονικής λειτουργίας εντός 16-17 λεπτών από 
την εισπνοή του Relvar Ellipta. Παιδιατρικός πληθυσμός: Δεν υπάρχει σχετική χρήση του Relvar Ellipta στον παιδιατρικό πληθυσμό για την ένδειξη ΧΑΠ. 
Ειδικοί πληθυσμοί: Ηλικιωμένοι (>65 ετών): Δεν απαιτείται προσαρμογή της δόσης στον συγκεκριμένο πληθυσμό (βλέπε παράγραφο 5.2). Νεφρική 
δυσλειτουργία: Δεν απαιτείται προσαρμογή της δόσης στον συγκεκριμένο πληθυσμό (βλέπε παράγραφο 5.2). Ηπατική δυσλειτουργία: Μελέτες σε 
άτομα με ήπια, μέτρια και σοβαρή ηπατική δυσλειτουργία έδειξαν αύξηση της συστηματικής έκθεσης στη φουροϊκή φλουτικαζόνη (Cmax και AUC) 
(βλέπε παράγραφο 5.2). Πρέπει να επιδεικνύεται προσοχή κατά τη χορήγηση σε ασθενείς με ηπατική δυσλειτουργία, οι οποίοι μπορεί να διατρέχουν 
μεγαλύτερο κίνδυνο εμφάνισης συστηματικών ανεπιθύμητων ενεργειών που σχετίζονται με τα κορτικοστεροειδή. Για ασθενείς με μέτρια έως σοβαρή 
ηπατική δυσλειτουργία η μέγιστη δόση είναι 92/22 μικρογραμμάρια (βλέπε παράγραφο 4.4). 
Τρόπος χορήγησης: Το Relvar Ellipta είναι αποκλειστικά για εισπνεόμενη χρήση. Θα πρέπει να χορηγείται την ίδια ώρα της ημέρας κάθε μέρα. Η τελική 
απόφαση σχετικά με τη χορήγηση βραδινής ή πρωινής δόσης θα πρέπει να λαμβάνεται σύμφωνα με την κρίση του ιατρού. Εάν παραλειφθεί μία δόση, 
η επόμενη δόση θα πρέπει να ληφθεί στη συνήθη ώρα την επόμενη ημέρα. Εάν φυλάσσεται σε ψυγείο, η συσκευή εισπνοών θα πρέπει να αφήνεται 
να επανέλθει σε θερμοκρασία δωματίου τουλάχιστον μία ώρα πριν από τη χρήση. Όταν η συσκευή εισπνοών χρησιμοποιείται για πρώτη φορά, δεν 
υπάρχει ανάγκη ελέγχου της σωστής λειτουργίας ή ανάγκη ειδικής προετοιμασίας για τη χρήση. Θα πρέπει να ακολουθούνται οι αναλυτικές οδηγίες. 
Η συσκευή εισπνοών Ellipta συσκευάζεται σε ένα δίσκο που περιέχει ένα φακελίσκο με αφυγραντικό για μείωση της υγρασίας. Ο φακελίσκος με το 
αφυγραντικό πρέπει να απορρίπτεται και δεν πρέπει να ανοίγεται, να καταναλώνεται ή να εισπνέεται. Ο ασθενής πρέπει να συμβουλεύεται να μην ανοίξει 
το δίσκο μέχρι να είναι έτοιμος να εισπνεύσει τη δόση. Όταν η συσκευή εισπνοών αφαιρείται από το δίσκο της, θα βρίσκεται στην «κλειστή» θέση. Η 
ημερομηνία “Απορρίψτε μετά από” πρέπει να είναι γραμμένη στην ετικέτα της συσκευής εισπνοών στο χώρο που παρέχεται. Η ημερομηνία “Απορρίψτε 
μετά από” είναι 6 εβδομάδες από την ημερομηνία ανοίγματος του δίσκου. Μετά την ημερομηνία αυτή η συσκευή εισπνοών δεν θα πρέπει πλέον να 
χρησιμοποιείται. Ο δίσκος μπορεί να απορριφθεί μετά το πρώτο άνοιγμα. Μετά την εισπνοή, οι ασθενείς θα πρέπει να ξεπλένουν το στόμα τους με νερό 
χωρίς να καταπιούν. Οι αναλυτικές οδηγίες που ακολουθούν για τη συσκευή εισπνοών Ellipta 30 δόσεων (επαρκεί για 30 ημέρες) ισχύουν επίσης και για 
τη συσκευή εισπνοών Ellipta των 14 δόσεων (επαρκεί για 14 ημέρες).
Οδηγίες χρήσεως: 1. Διαβάστε αυτές τις οδηγίες πριν ξεκινήσετε: Αν το κάλυμμα της συσκευής εισπνοών ανοιχτεί και κλειστεί χωρίς να 
εισπνευστεί το φάρμακο, η δόση θα χαθεί. Η χαμένη δόση θα παραμείνει με ασφάλεια στο εσωτερικό της συσκευής εισπνοών, αλλά δεν θα είναι 
πλέον διαθέσιμη για εισπνοή. Δεν είναι δυνατή η τυχαία λήψη επιπλέον ποσότητας φαρμάκου ή διπλής δόσης με μία εισπνοή. Κάλυμμα Κάθε φορά 
που το ανοίγετε, ετοιμάζετε μία δόση του φαρμάκου. Δοσομετρητής Δείχνει πόσες δόσεις φαρμάκου απομένουν στην συσκευή εισπνοών. Πριν από 
την αρχική χρήση της συσκευής εισπνοών δείχνει ακριβώς 30 δόσεις. Μετράει αντίστροφα κατά 1 κάθε φορά που ανοίγεται το κάλυμμα. Όταν έχουν 
απομείνει λιγότερες από 10 δόσεις, το μισό τμήμα του δοσομετρητή εμφανίζεται κόκκινο. Αφότου χρησιμοποιήσετε την τελευταία δόση, το μισό τμήμα 
του δοσομετρητή εμφανίζεται κόκκινο και αναγράφεται ο αριθμός 0. Η συσκευή εισπνοών σας είναι πλέον άδεια. Αν ανοίξετε το κάλυμμα μετά από 
αυτό, το χρώμα του δοσομετρητή θα αλλάξει από μισό κόκκινο σε όλο κόκκινο. 2. Τρόπος προετοιμασίας της δόσης. Ανοίξτε το κάλυμμα όταν 
είσαστε έτοιμοι να εισπνεύσετε μία δόση. Μην ανακινείτε τη συσκευή εισπνοών. Μετακινήστε το κάλυμμα προς τα κάτω μέχρι να ακουστεί ένα «κλικ». 
Το φάρμακο είναι πλέον έτοιμο για εισπνοή. Ο δοσομετρητής μετρά αντίστροφα κατά 1 για επιβεβαίωση. Αν ο δοσομετρητής δεν μετρήσει αντίστροφα 
καθώς ακούγεται το «κλικ», το φάρμακο δεν θα χορηγηθεί από τη συσκευή εισπνοών. Επιστρέψτε τη σε ένα φαρμακοποιό για να σας συμβουλέψει. 
3. Πώς να εισπνεύσετε το φάρμακο.  Κρατήστε τη συσκευή εισπνοών μακριά από το στόμα σας και εκπνεύστε στο βαθμό που αισθάνεστε άνετα. 
Μην εκπνέετε μέσα στη συσκευή εισπνοών. Τοποθετήστε το επιστόμιο ανάμεσα στα χείλη σας και κλείστε τα χείλη σας σφιχτά γύρω από αυτό. Μην 
φράζετε τους αεραγωγούς με τα δάχτυλά σας. Πάρτε μία μακρά, σταθερή, βαθιά εισπνοή. Κρατήστε την αναπνοή σας όσο το δυνατόν περισσότερο 
(τουλάχιστον 3 4 δευτερόλεπτα). Απομακρύνετε τη συσκευή εισπνοών από το στόμα σας. Εκπνεύστε αργά και απαλά. Είναι πιθανό να μην μπορέσετε 
να γευτείτε ή να αισθανθείτε το φάρμακο, ακόμη και όταν χρησιμοποιείτε τη συσκευή εισπνοών σωστά. Εάν θέλετε να καθαρίσετε το επιστόμιο της 
συσκευής εισπνοών, χρησιμοποιήστε ένα στεγνό χαρτομάντιλο, πριν το κλείσιμο του καλύμματος. 4. Κλείστε τη συσκευή εισπνοών και ξεπλύνετε 
το στόμα σας. Σπρώξτε το κάλυμμα προς τα επάνω όσο περισσότερο γίνεται για να καλύψετε το επιστόμιο. Ξεπλύνετε το στόμα σας με νερό μετά 
τη χρήση της συσκευής εισπνοών, μην το καταπιείτε. Αυτό θα μειώσει την πιθανότητα εμφάνισης ανεπιθύμητων ενεργειών όπως ο ερεθισμός του 
στόματος ή του φάρυγγα.
4.3 Αντενδείξεις: Υπερευαισθησία στις δραστικές ουσίες ή σε κάποιο από τα έκδοχα που αναφέρονται στην παράγραφο 6.1.
4.4 Ειδικές προειδοποιήσεις και προφυλάξεις κατά τη χρήση. Επιδείνωση νόσου. Ο συνδυασμός φουροϊκής φλουτικαζόνης/
βιλαντερόλης δεν πρέπει να χρησιμοποιείται για την αντιμετώπιση οξέων συμπτωμάτων άσθματος ή οξέος παροξυσμού της ΧΑΠ, που απαιτούν ένα 
βραχείας δράσης βρογχοδιασταλτικό παράγοντα. Η αυξανόμενη χρήση βρογχοδιασταλτικών βραχείας δράσης για την ανακούφιση από συμπτώματα 
υποδηλώνει επιδείνωση του ελέγχου και οι ασθενείς θα πρέπει να επανεξετάζονται από ιατρό. Οι ασθενείς δεν θα πρέπει να σταματούν τη θεραπεία 
με το συνδυασμό φουροϊκής φλουτικαζόνης/βιλαντερόλης για την αντιμετώπιση του άσθματος ή της ΧΑΠ, χωρίς ιατρική επίβλεψη καθώς τα 
συμπτώματα μπορεί να επανεμφανιστούν μετά τη διακοπή. Σοβαρά ανεπιθύμητα συμβάντα που σχετίζονται με το άσθμα και παροξυσμοί μπορεί να 
εκδηλωθούν κατά τη διάρκεια της θεραπείας με το συνδυασμό φουροϊκής φλουτικαζόνης/βιλαντερόλης. Θα πρέπει να ζητηθεί από τους ασθενείς 
να συνεχίσουν τη θεραπεία αλλά να ζητήσουν ιατρική συμβουλή εάν τα συμπτώματα του άσθματος παραμένουν εκτός ελέγχου ή εάν επιδεινωθούν 
μετά την έναρξη της θεραπείας με Relvar Ellipta. Παράδοξος βρογχόσπασμος: Μετά τη χορήγηση της δόσης μπορεί να εμφανιστεί παράδοξος 
βρογχόσπασμος συνοδευόμενος από μία άμεση αύξηση του συριγμού. Αυτό θα πρέπει να αντιμετωπιστεί άμεσα με εισπνεόμενο βρογχοδιασταλτικό 
βραχείας δράσης. Το Relvar Ellipta θα πρέπει να διακοπεί άμεσα και να αξιολογηθεί ο ασθενής και, αν κριθεί απαραίτητο, να ξεκινήσει εναλλακτική 
θεραπεία. Καρδιαγγειακές επιδράσεις: Καρδιαγγειακές επιδράσεις όπως καρδιακές αρρυθμίες, π.χ. υπερκοιλιακή ταχυκαρδία και έκτακτες συστολές 
μπορεί να παρατηρηθούν με συμπαθομιμητικά φαρμακευτικά προϊόντα συμπεριλαμβανομένου του Relvar Ellipta. Σε μια ελεγχόμενη με εικονικό 

φάρμακο μελέτη σε συμμετέχοντες με μέτρια ΧΑΠ και ιστορικό ή αυξημένο κίνδυνο εμφάνισης καρδιαγγειακής νόσου, δεν παρατηρήθηκε αύξηση 
του κινδύνου καρδιαγγειακών επεισοδίων στους ασθενείς που λάμβαναν φουροϊκή φλουτικαζόνη/βιλαντερόλη έναντι αυτών που λάμβαναν εικονικό 
φάρμακο (βλέπε παράγραφο 5.1). Ωστόσο, ο συνδυασμός φουροϊκής φλουτικαζόνης/βιλαντερόλης θα πρέπει να χρησιμοποιείται με προσοχή 
σε ασθενείς με σοβαρή καρδιαγγειακή νόσο ή ανωμαλίες του καρδιακού ρυθμού, θυρεοτοξίκωση, μη διορθωμένη υποκαλιαιμία ή σε ασθενείς με 
προδιάθεση για χαμηλά επίπεδα καλίου στον ορό. Ασθενείς με ηπατική δυσλειτουργία: Για ασθενείς με μέτρια έως σοβαρή ηπατική δυσλειτουργία 
θα πρέπει να χρησιμοποιείται η δόση των 92/22 μικρογραμμαρίων και οι ασθενείς θα πρέπει να παρακολουθούνται για την εμφάνιση συστηματικών 
ανεπιθύμητων ενεργειών που σχετίζονται με τα κορτικοστεροειδή (βλέπε παράγραφο 5.2). Συστηματικές επιδράσεις κορτικοστεροειδών: 
Συστηματικές επιδράσεις μπορεί να παρουσιαστούν με οποιοδήποτε εισπνεόμενο κορτικοστεροειδές, ιδιαίτερα αν χορηγείται σε υψηλές δόσεις για 
μεγάλες περιόδους. Αυτές οι επιδράσεις είναι πολύ λιγότερο πιθανό να συμβούν σε σχέση με τα από του στόματος κορτικοστεροειδή. Οι πιθανές 
συστηματικές επιδράσεις περιλαμβάνουν σύνδρομο Cushing, χαρακτηριστικά συνδρόμου που προσομοιάζει με σύνδρομο Cushing, καταστολή των 
επινεφριδίων, μείωση της οστικής πυκνότητας, καθυστερημένη ανάπτυξη σε παιδιά και εφήβους, καταρράκτης και γλαύκωμα και σπανιότερα μία 
σειρά ψυχολογικών ή συμπεριφορικών επιδράσεων συμπεριλαμβανομένων ψυχοκινητικής υπερδραστηριότητας, διαταραχές ύπνου, άγχος, κατάθλιψη 
ή επιθετικότητα (ιδιαίτερα σε παιδιά). Ο συνδυασμός φουροϊκής φλουτικαζόνης/βιλαντερόλης θα πρέπει να χορηγείται με προσοχή σε ασθενείς με 
πνευμονική φυματίωση ή σε ασθενείς με χρόνιες ή μη αντιμετωπιζόμενες λοιμώξεις. Οπτική διαταραχή: Ενδέχεται να αναφερθεί οπτική διαταραχή 
με τη συστηματική και τοπική χρήση κορτικοστεροειδών. Εάν ένας ασθενής παρουσιάζει συμπτώματα, όπως θαμπή όραση ή άλλες οπτικές διαταραχές, 
τότε θα πρέπει να εξετάζεται το ενδεχόμενο παραπομπής του ασθενούς σε οφθαλμίατρο για την αξιολόγηση των πιθανών αιτιών που ενδέχεται να 
περιλαμβάνουν καταρράκτη, γλαύκωμα ή σπάνιες ασθένειες, όπως κεντρική ορώδης χοριοαμφιβληστροειδοπάθεια (ΚΟΧΑ) και που έχουν αναφερθεί 
μετά τη χρήση συστηματικών και τοπικών κορτικοστεροειδών. Υπεργλυκαιμία: Έχουν υπάρξει αναφορές αυξήσεων των επιπέδων της γλυκόζης 
στο αίμα σε διαβητικούς ασθενείς και αυτό θα πρέπει να λαμβάνεται υπόψη κατά τη χορήγηση σε ασθενείς με ιστορικό σακχαρώδους διαβήτη. 
Πνευμονία σε ασθενείς με ΧΑΠ: Αύξηση στη συχνότητα εμφάνισης της πνευμονίας, συμπεριλαμβανομένης της πνευμονίας που απαιτεί νοσηλεία, 
έχει παρατηρηθεί σε ασθενείς με ΧΑΠ που λαμβάνουν εισπνεόμενα κορτικοστεροειδή. Υπάρχουν κάποιες ενδείξεις αυξημένου κινδύνου πνευμονίας 
με την αύξηση της δόσης στεροειδών, αλλά αυτό δεν έχει αποδειχθεί με βεβαιότητα σε όλες τις μελέτες. Δεν υπάρχουν οριστικές κλινικές ενδείξεις 
για διαφορές εντός της κατηγορίας ως προς το μέγεθος του κινδύνου πνευμονίας μεταξύ προϊόντων εισπνεόμενων κορτικοστεροειδών. Οι γιατροί θα 
πρέπει να παραμένουν σε εγρήγορση για πιθανή ανάπτυξη πνευμονίας σε ασθενείς με ΧΑΠ καθώς τα κλινικά χαρακτηριστικά αυτών των λοιμώξεων 
επικαλύπτονται με τα συμπτώματα των παροξύνσεων της ΧΑΠ.Οι παράγοντες κινδύνου για πνευμονία σε ασθενείς με ΧΑΠ περιλαμβάνουν το κάπνισμα, 
τη μεγαλύτερη ηλικία, το χαμηλό δείκτη μάζας σώματος (ΔΜΣ) και τη σοβαρή ΧΑΠ. Πνευμονία σε ασθενείς με άσθμα: Η συχνότητα εμφάνισης 
πνευμονίας σε ασθενείς με άσθμα ήταν συχνή στην υψηλότερη δόση. Η συχνότητα εμφάνισης πνευμονίας σε ασθενείς με άσθμα που έλαβαν συνδυασμό 
φουροϊκής φλουτικαζόνης/βιλαντερόλης 184/22 μικρογραμμαρίων ήταν αριθμητικά υψηλότερη σε σχέση με αυτούς που έλαβαν το συνδυασμό 
φουροϊκής φλουτικαζόνης/βιλαντερόλης των 92/22 μικρογραμμαρίων ή εικονικό φάρμακο (βλέπε παράγραφο 4.8). Δεν εντοπίστηκαν παράγοντες 
κινδύνου. Έκδοχα: Οι ασθενείς με σπάνια κληρονομικά προβλήματα δυσανεξίας στη γαλακτόζη, ολική έλλειψη λακτάσης ή δυσαπορρόφηση γλυκόζης-
γαλακτόζης δεν πρέπει να χρησιμοποιήσουν αυτό το φαρμακευτικό προϊόν.
4.5 Αλληλεπιδράσεις με άλλα φαρμακευτικά προϊόντα και άλλες μορφές αλληλεπίδρασης. Κλινικά σημαντικές φαρμακευτικές 
αλληλεπιδράσεις με το συνδυασμό φουροϊκής φλουτικαζόνης/βιλαντερόλης σε κλινικές δόσεις θεωρούνται μη πιθανές λόγω των χαμηλών 
συγκεντρώσεων που επιτυγχάνονται στο πλάσμα μετά την εισπνοή της δόσης. Αλληλεπίδραση με β-αναστολείς: Οι β2-αδρενεργικοί αναστολείς 
μπορεί να εξασθενίσουν ή να ανταγωνίζονται τη δράση των β2-αδρενεργικών αγωνιστών. Θα πρέπει να αποφεύγεται η ταυτόχρονη χρήση μη 
εκλεκτικών και εκλεκτικών β2-αδρενεργικών αναστολέων, εκτός εάν υπάρχουν σοβαροί λόγοι για τη χρήση τους. Αλληλεπίδραση με αναστολείς 
του CYP3A4: Τόσο η φουροϊκή φλουτικαζόνη όσο και η βιλαντερόλη αποβάλλονται ταχέως μέσω εκτεταμένου μεταβολισμού πρώτης διόδου με 
τη διαμεσολάβηση του ηπατικού κυτοχρώματος CYP3A4. Συνιστάται προσοχή κατά τη συγχορήγηση με ισχυρούς αναστολείς του CYP3A4 (π.χ., 
κετοκοναζόλη, ριτοναβίρη, προϊόντα που περιέχουν κομπισιστάτη) καθώς υπάρχει πιθανότητα αυξημένης συστηματικής έκθεσης τόσο στη φουροϊκή 
φλουτικαζόνη όσο και στη βιλαντερόλη. Η συγχορήγηση πρέπει να αποφεύγεται εκτός αν το όφελος υπερτερεί του αυξημένου κινδύνου συστηματικών 
ανεπιθύμητων ενεργειών των κορτικοστεροειδών, στην οποία περίπτωση οι ασθενείς θα πρέπει να παρακολουθούνται για συστηματικές ανεπιθύμητες 
ενέργειες των κορτικοστεροειδών. Πραγματοποιήθηκε επαναλαμβανόμενης δόσης μελέτη φαρμακευτικής αλληλεπίδρασης του CYP3A4 σε υγιή άτομα 
με το συνδυασμό φουροϊκής φλουτικαζόνης/βιλαντερόλης (184/22 μικρογραμμάρια) και τον ισχυρό αναστολέα του CYP3A4 κετοκοναζόλη (400 
mg). Η συγχορήγηση αύξησε τη μέση AUC(0-24) και Cmax της φουροϊκής φλουτικαζόνης κατά 36% και 33%, αντίστοιχα. Η αύξηση της έκθεσης στη 
φουροϊκή φλουτικαζόνη συσχετίστηκε με μία μείωση της τάξεως του 27% της σταθμισμένης μέσης τιμής της κορτιζόλης ορού σε διάστημα 0 24 
ωρών. Η συγχορήγηση αύξησε τη μέση AUC(0-t) και Cmax της βιλαντερόλης κατά 65% και 22%, αντίστοιχα. Η αύξηση της έκθεσης στη βιλαντερόλη 
δεν συσχετίστηκε με αύξηση των σχετιζόμενων με τους β2-αγωνιστές συστηματικών επιδράσεων στην καρδιακή συχνότητα, το κάλιο αίματος ή το 
διάστημα QTcF. Αλληλεπίδραση με αναστολείς της P-γλυκοπρωτεΐνης: Η φουροϊκή φλουτικαζόνη και η βιλαντερόλη αποτελούν υποστρώματα της 
P-γλυκοπρωτεΐνης (P gp). Μία κλινική φαρμακολογική μελέτη που διενεργήθηκε σε υγιή άτομα στα οποία συγχορηγήθηκε η βιλαντερόλη και ο ισχυρός 
για την P-gp και μέτριος για το CYP3A4 αναστολέας βεραπαμίλη, δεν κατέδειξε καμία σημαντική επίδραση στη φαρμακοκινητική της βιλαντερόλης. Δεν 
έχουν διενεργηθεί κλινικές φαρμακολογικές μελέτες με ειδικό αναστολέα της P-gp και φουροϊκή φλουτικαζόνη. Συμπαθομιμητικά φαρμακευτικά 
προϊόντα: Η ταυτόχρονη χορήγηση άλλων συμπαθομιμητικών φαρμακευτικών προϊόντων (μεμονωμένα ή ως μέρος συνδυαστικής θεραπείας) μπορεί 
να ενισχύσει τις ανεπιθύμητες ενέργειες που προκαλούνται από το συνδυασμό φουροϊκής φλουτικαζόνης/βιλαντερόλης. Το Relvar Ellipta δεν θα πρέπει 
να χρησιμοποιείται σε συνδυασμό με άλλους μακράς δράσης β2-αδρενεργικούς αγωνιστές η φαρμακευτικά προϊόντα που περιέχουν μακράς δράσης 
β2-αδρενεργικούς αγωνιστές. Παιδιατρικός πληθυσμός: Μελέτες αλληλεπιδράσεων έχουν πραγματοποιηθεί μόνο σε ενήλικες.
4.6 Γονιμότητα, κύηση και γαλουχία: Κύηση: Μελέτες σε ζώα κατέδειξαν τοξικότητα στην αναπαραγωγική ικανότητα σε εκθέσεις οι οποίες δεν 
είναι κλινικά σημαντικές (βλέπε παράγραφο 5.3). Δεν διατίθενται ή είναι περιορισμένα τα δεδομένα από τη χρήση της φουροϊκής φλουτικαζόνης και 
της vilanterol trifenatate στις έγκυες γυναίκες. Η χορήγηση του συνδυασμού φουροϊκής φλουτικαζόνης/βιλαντερόλης σε έγκυες γυναίκες θα πρέπει να 
εξετάζεται μόνο αν το αναμενόμενο όφελος για τη μητέρα είναι μεγαλύτερο από οποιοδήποτε δυνητικό κίνδυνο για το έμβρυο. Θηλασμός: Υπάρχουν 
ανεπαρκείς πληροφορίες σχετικά με την απέκκριση της φουροϊκής φλουτικαζόνης ή της vilanterol trifenatate και/ή των μεταβολιτών στο ανθρώπινο 
γάλα. Ωστόσο, άλλα κορτικοστεροειδή και β2-αγωνιστές ανιχνεύονται στο ανθρώπινο γάλα (βλέπε παράγραφο 5.3). Ο κίνδυνος για τα νεογνά/βρέφη 
που θηλάζουν δεν μπορεί να αποκλειστεί. Πρέπει να αποφασιστεί εάν θα διακοπεί ο θηλασμός ή θα διακοπεί η θεραπεία με το συνδυασμό φουροϊκής 
φλουτικαζόνης/βιλαντερόλης λαμβάνοντας υπόψη το όφελος του θηλασμού για το παιδί και το όφελος της θεραπείας για τη γυναίκα. Γονιμότητα: 
Δεν υπάρχουν δεδομένα σχετικά με τη γονιμότητα σε ανθρώπους. Μελέτες σε ζώα δεν έδειξαν επίδραση του συνδυασμού φουροϊκής φλουτικαζόνης/
βιλαντερόλης trifenatate στη γονιμότητα (βλέπε παράγραφο 5.3). 
4.7 Επιδράσεις στην ικανότητα οδήγησης και χειρισμού μηχανημάτων: Η φουροϊκή φλουτικαζόνη ή η βιλαντερόλη δεν έχουν καμία ή 
έχουν ασήμαντη επίδραση στην ικανότητα οδήγησης και χειρισμού μηχανημάτων. 
4.8 Ανεπιθύμητες ενέργειες: Περίληψη του προφίλ ασφάλειας: Χρησιμοποιήθηκαν δεδομένα από μεγάλες κλινικές δοκιμές του άσθματος και 
της ΧΑΠ για τον προσδιορισμό της συχνότητας εμφάνισης των ανεπιθύμητων ενεργειών που σχετίζονται με το συνδυασμό φουροϊκής φλουτικαζόνης/
βιλαντερόλης. Στο πρόγραμμα κλινικής ανάπτυξης για το άσθμα συμπεριλήφθηκαν συνολικά 7.034 ασθενείς σε μία συγκεντρωτική αξιολόγηση των 
ανεπιθύμητων ενεργειών. Στο πρόγραμμα κλινικής ανάπτυξης για τη ΧΑΠ συμπεριλήφθηκαν συνολικά 6.237 ασθενείς σε μία συγκεντρωτική αξιολόγηση 
των ανεπιθύμητων ενεργειών. Οι ανεπιθύμητες ενέργειες που αναφέρθηκαν συχνότερα με τη φουροϊκή φλουτικαζόνη και τη βιλαντερόλη ήταν 
κεφαλαλγία και ρινοφαρυγγίτιδα. Με εξαίρεση την πνευμονία και τα κατάγματα, το προφίλ ασφάλειας ήταν παρόμοιο στους ασθενείς με άσθμα και ΧΑΠ. 
Κατά τη διάρκεια κλινικών μελετών, πνευμονία και κατάγματα παρατηρήθηκαν πιο συχνά σε ασθενείς με ΧΑΠ. Πίνακας ανεπιθύμητων ενεργειών: Οι 
ανεπιθύμητες αντιδράσεις παρατίθενται ανά κατηγορία οργανικού συστήματος και συχνότητα. Για την ταξινόμηση των συχνοτήτων, χρησιμοποιήθηκε η 
παρακάτω συνθήκη: πολύ συχνές (≥ 1/10), συχνές (≥ 1/100 έως < 1/10), όχι συχνές (≥ 1/1.000 έως < 1/100), σπάνιες (≥ 1/10.000 έως< 1/1.000), 
πολύ σπάνιες (< 1/10.000). Εντός κάθε ομάδας συχνότητας, οι ανεπιθύμητες αντιδράσεις παρουσιάζονται κατά σειρά φθίνουσας σοβαρότητας.
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Λοιμώξεις και παρασιτώσεις Πνευμονία*, Λοίμωξη του ανώτερου αναπνευστικού, Βρογχίτιδα, 
Γρίπη, Καντιντίαση του στόματος και του φάρυγγα

Συχνή

Διαταραχές του ανοσοποιητικού συστήματος Αντιδράσεις υπερευαισθησίας, συμπεριλαμβανομένης αναφυλαξίας, 
αγγειοοιδήματος, εξανθήματος και κνίδωσης

Σπάνια

Διαταραχές του μεταβολισμού και της θρέψης Υπεργλυκαιμία Όχι συχνή

Ψυχιατρικές διαταραχές Άγχος Σπάνια

Διαταραχές του νευρικού συστήματος Κεφαλαλγία
Τρόμος

Πολύ συχνή
Σπάνια

Οφθαλμικές διαταραχές Όραση θαμπή (βλέπε παράγραφο 4.4) Όχι συχνή

Καρδιακές διαταραχές Έκτακτες συστολές 
Αίσθημα παλμών, Ταχυκαρδία

Όχι συχνή
Σπάνια

Διαταραχές του αναπνευστικού συστήματος, 
του θώρακα και του μεσοθωράκιου

Ρινοφαρυγγίτιδα
Στοματοφαρυγγικό άλγος, Παραρρινοκολπίτιδα, Φαρυγγίτιδα, 
Ρινίτιδα, Βήχας, Δυσφωνία
Παράδοξος βρογχόσπασμος

Πολύ συχνή
Συχνή

Σπάνια

Σύντομη Περίληψη Χαρακτηριστικών του Προϊόντος RELVAR Ellipta 92/22 μg
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Διαταραχές του γαστρεντερικού Κοιλιακό άλγος Συχνή

Διαταραχές του μυοσκελετικού συστήματος 
και του συνδετικού ιστού

Αρθραλγία, Οσφυαλγία, Κατάγματα**, Μυϊκοί σπασμοί Συχνή

Γενικές διαταραχές και καταστάσεις της οδού 
χορήγησης

Πυρεξία Συχνή

*, ** Βλέπε παρακάτω «Περιγραφή επιλεγμένων ανεπιθύμητων ενεργειών»
Περιγραφή επιλεγμένων ανεπιθύμητων ενεργειών *Πνευμονία (βλέπε παράγραφο 4.4) Σε μία ενιαία ανάλυση των δύο επαναληπτικών μελετών 
ενός έτους σε μέτρια έως βαριά ΧΑΠ (μέσος προβλεπόμενος FEV1 μετά το βρογχοδιασταλτικό κατά την προκαταρκτική αξιολόγηση 45%, τυπική 
απόκλιση (SD) 13%) με παροξυσμό κατά το προηγούμενο έτος (n = 3255), ο αριθμός των εκδηλώσεων πνευμονίας ανά 1000 έτη ασθενών ήταν 
97.9 για την FF/VI 184/22, 85.7 για την FF/VI 92/22 και 42.3 για την ομάδα VI 22. Για σοβαρή πνευμονία ο αντίστοιχος αριθμός των συμβάντων ανά 
1000 έτη ασθενών ήταν 33.6, 35.5 και 7.6 αντίστοιχα, ενώ για σοβαρή πνευμονία οι αντίστοιχες εκδηλώσεις ανά 1000 έτη ασθενών ήταν 35.1 για την 
FF/VI 184/22, 42.9 για την FF/VI 92 /22, 12.1 για την VI 22. Τέλος, οι προσαρμοσμένες στην έκθεση περιπτώσεις θανατηφόρας πνευμονίας ήταν 8.8 
για την FF/VI 184/22 έναντι 1.5 για την FF/VI 92/22 και 0 για την VI 22. Σε μια ελεγχόμενη με εικονικό φάρμακο μελέτη (SUMMIT) σε συμμετέχοντες 
με μέτρια ΧΑΠ (μέσο ποσοστό FEV1 μετά το βρογχοδιασταλτικό κατά την προκαταρκτική αξιολόγηση 60%, SD 6%) και ιστορικό ή αυξημένο κίνδυνο 
εμφάνισης καρδιαγγειακής νόσου, η συχνότητα εμφάνισης πνευμονίας με τη FF/VI, τη FF, τη VI και το εικονικό φάρμακο είχε ως εξής: ανεπιθύμητα 
συμβάντα (6%, 5%, 4%, 5%), σοβαρά ανεπιθύμητα συμβάντα (3%, 4%, 3%, 3%), αξιολογημένοι θάνατοι λόγω πνευμονίας κατά τη θεραπεία 
(0,3%, 0,2%, 0,1%, 0,2%), ενώ τα προσαρμοσμένα ως προς την έκθεση ποσοστά (ανά 1.000 έτη θεραπείας) ήταν: ανεπιθύμητα συμβάντα (39,5, 
42,4, 27,7, 38,4), σοβαρά ανεπιθύμητα συμβάντα (22,4, 25,1, 16,4, 22,2), αξιολογημένοι θάνατοι λόγω πνευμονίας κατά τη θεραπεία (1,8, 1,5, 0,9, 
1,4), αντιστοίχως.Σε μία ενιαία ανάλυση των 11 μελετών στο άσθμα (7.034 ασθενείς), η συχνότητα εμφάνισης πνευμονίας ανά 1000 έτη ασθενών 
ήταν 18.4 για την FF/VI 184/22 έναντι 9.6 για την FF/VI 92/22 και 8.0 για την ομάδα του εικονικού φαρμάκου. **Κατάγματα: Σε δύο πανομοιότυπες 
μελέτες διάρκειας 12 μηνών που διενεργήθηκαν σε ένα σύνολο 3.255 ασθενών με ΧΑΠ, η συχνότητα εμφάνισης οστικών καταγμάτων συνολικά ήταν 
χαμηλή σε όλες τις ομάδες θεραπείας, με υψηλότερη συχνότητα εμφάνισης σε όλες τις ομάδες του Relvar Ellipta (2%) σε σχέση με την ομάδα της 
βιλαντερόλης των 22 μικρογραμμαρίων (<1%). Παρόλο που παρατηρήθηκαν περισσότερα κατάγματα στις ομάδες του Relvar Ellipta σε σχέση με 
την ομάδα της βιλαντερόλης των 22 μικρογραμμαρίων, τα κατάγματα που κατά κανόνα σχετίζονται με τη χρήση κορτικοστεροειδών (π.χ., συμπίεση 
νωτιαίου μυελού /κατάγματα θωρακοσφυϊκών σπονδύλων, κατάγματα ισχίου και κοτύλης) εμφανίστηκαν σε <1% των σκελών θεραπείας με Relvar 
Ellipta και βιλαντερόλη. Στη μελέτη SUMMIT, η συχνότητα εμφάνισης όλων των συμβάντων κατάγματος με τη FF/VI, τη FF, τη VI και το εικονικό 
φάρμακο ήταν 2% σε κάθε σκέλος – το ποσοστό των καταγμάτων που συνήθως σχετίζονται με τη χρήση ICS ήταν μικρότερο από 1% σε κάθε 
σκέλος. Τα προσαρμοσμένα ως προς την έκθεση ποσοστά (ανά 1.000 έτη θεραπείας) για το σύνολο των συμβάντων κατάγματος ήταν 13,6, 12,8, 
13,2, 11,5 αντιστοίχως – το ποσοστό των καταγμάτων που συνήθως σχετίζονται με τη χρήση ICS ήταν 3,4, 3,9, 2,4, 2,1 αντιστοίχως. Σε μία ενιαία 
ανάλυση 11 μελετών για το άσθμα (7.034 ασθενείς), η συχνότητα εμφάνισης καταγμάτων ήταν <1% και συνήθως συνδέονταν με τραυματισμό. 
Αναφορά πιθανολογούμενων ανεπιθύμητων ενεργειών Η αναφορά πιθανολογούμενων ανεπιθύμητων ενεργειών μετά από τη χορήγηση 
άδειας κυκλοφορίας του φαρμακευτικού προϊόντος είναι σημαντική. Επιτρέπει τη συνεχή παρακολούθηση της σχέσης οφέλους/κινδύνου του 
φαρμακευτικού προϊόντος. Ζητείται από τους επαγγελματίες υγείας να αναφέρουν οποιεσδήποτε πιθανολογούμενες ανεπιθύμητες ενέργειες μέσω 
του εθνικού συστήματος αναφοράς που αναγράφεται παρακάτω: Ελλάδα, Εθνικός Οργανισμός Φαρμάκων, Μεσογείων 284, GR-15562 Χολαργός, 
Αθήνα. Τηλ: + 30 2132040380/337, Φαξ: + 30 2106549585. Ιστότοπος: http://www.eof.gr. Κύπρος, Φαρμακευτικές Υπηρεσίες Υπουργείο Υγείας, 
CY-1475 Λευκωσία, Τηλ: + 357 22608607, Φαξ: + 357 22608649, Ιστότοπος: www.moh.gov.cy/phs.
4.9 Υπερδοσολογία. Συμπτώματα και σημεία: Η υπερδοσολογία από το συνδυασμό φουροϊκής φλουτικαζόνης/βιλαντερόλης μπορεί να 
προκαλέσει σημεία και συμπτώματα λόγω της δράσης των επιμέρους συστατικών, συμπεριλαμβανομένων εκείνων που έχουν παρατηρηθεί με 
υπερδοσολογία από άλλους β2-αγωνιστές και σύμφωνα με τις γνωστές επιδράσεις της κατηγορίας των εισπνεόμενων κορτικοστεροειδών (βλέπε 
παράγραφο 4.4). Αντιμετώπιση: Δεν υπάρχει συγκεκριμένη θεραπεία για την υπερδοσολογία από το συνδυασμό φουροϊκής φλουτικαζόνης/
βιλαντερόλης. Αν συμβεί υπερδοσολογία, ο ασθενής θα πρέπει να αντιμετωπιστεί υποστηρικτικά με την κατάλληλη παρακολούθηση κατά περίπτωση. 
Ο καρδιοεκλεκτικός β αποκλεισμός θα πρέπει να εξετάζεται μόνο για σημαντικές επιδράσεις υπερδοσολογίας από βιλαντερόλη, οι οποίες είναι 
κλινικά ανησυχητικές και δεν ανταποκρίνονται σε υποστηρικτικά μέτρα. Τα φαρμακευτικά προϊόντα που περιέχουν καρδιοεκλεκτικούς β-αναστολείς 
θα πρέπει να χρησιμοποιούνται με προσοχή σε ασθενείς με ιστορικό βρογχόσπασμου. Η περαιτέρω αντιμετώπιση θα πρέπει να βασίζεται στις κλινικές 
ενδείξεις ή τις συστάσεις του εθνικού κέντρου δηλητηριάσεων, εφόσον υπάρχουν.
5. ΦΑΡΜΑΚΟΛΟΓΙΚΕΣ ΙΔΙΟΤΗΤΕΣ. 
5.1 Φαρμακοδυναμικές ιδιότητες. Φαρμακοθεραπευτική κατηγορία: Φάρμακα για αποφρακτικές νόσους των αεροφόρων οδών, Αδρενεργικά 
σε συνδυασμό με κορτικοστεροειδή ή άλλα φάρμακα εξαιρουμένων των αντιχοληνεργικών, Κωδικός ATC: R03AK10.
6. ΦΑΡΜΑΚΕΥΤΙΚΕΣ ΠΛΗΡΟΦΟΡΙΕΣ 
6.1 Κατάλογος εκδόχων. Μονοϋδρική λακτόζη, Στεατικό μαγνήσιο
6.2 Aσυμβατότητες: Δεν εφαρμόζεται.
6.3 Διάρκεια ζωής: 2 χρόνια. Διάρκεια ζωής κατά τη χρήση μετά το άνοιγμα του δίσκου: 6 εβδομάδες.
6.4 Ιδιαίτερες προφυλάξεις κατά τη φύλαξη του προϊόντος: Μη φυλάσσετε σε θερμοκρασία μεγαλύτερη των 25°C. Αν φυλάσσεται σε 
ψυγείο, η συσκευή εισπνοών θα πρέπει να αφήνεται να επανέλθει σε θερμοκρασία δωματίου τουλάχιστον μία ώρα πριν από τη χρήση. Να φυλάσσεται 
στην αρχική συσκευασία ώστε να προστατεύεται από την υγρασία. Γράψτε την ημερομηνία που πρέπει να απορριφθεί η συσκευή εισπνοών, στο χώρο 
που παρέχεται στην ετικέτα. Η ημερομηνία πρέπει να προστεθεί μόλις η συσκευή εισπνοών αφαιρεθεί από το δίσκο.
6.5 Φύση και συστατικά του περιέκτη: Η συσκευή εισπνοών αποτελείται από ένα σώμα χρώματος ανοικτού γκρι, ένα κάλυμμα επιστομίου 
χρώματος κίτρινου και ένα δοσομετρητή, συσκευασμένα σε δίσκο από φύλλο αλουμινίου που περιέχει ένα φακελίσκο με αφυγραντικό από silica gel. 
Ο δίσκος είναι σφραγισμένος με αφαιρούμενο κάλυμμα από φύλλο αλουμινίου. Η συσκευή εισπνοών είναι μία πολυσύνθετη συσκευή που αποτελείται 
από πολυπροπυλένιο, πολυαιθυλένιο υψηλής πυκνότητας, πολυοξυμεθυλένιο, τερεφθαλικό πολυβουτυλένιο, ακρυλονιτρικό βουταδιενικό στυρένιο, 
πολυανθρακικό και ανοξείδωτο χάλυβα. Η συσκευή εισπνοών περιέχει δύο ταινίες από φύλλο αλουμινίου 14 ή 30 δόσεων. Συσκευασίες Συσκευών 
Εισπνοών των 14 ή 30 δόσεων. Πολλαπλή συσκευασία Συσκευών Εισπνοών των 3 x 30 δόσεων. Μπορεί να μην κυκλοφορούν όλες οι συσκευασίες.
6.6 Ιδιαίτερες προφυλάξεις απόρριψης: Κάθε αχρησιμοποίητο φαρμακευτικό προϊόν ή υπόλειμμα πρέπει να απορρίπτεται σύμφωνα με τις 
κατά τόπους ισχύουσες σχετικές διατάξεις. 
7. ΚΑΤΟΧΟΣ ΤΗΣ ΑΔΕΙΑΣ ΚΥΚΛΟΦΟΡΙΑΣ: GlaxoSmithKline (Ireland) Limited, 12 Riverwalk, Citywest Business Campus, Dublin 24, Ιρλανδία.
8. ΑΡΙΘΜΟΣ(ΟΙ ) ΑΔΕΙΑΣ ΚΥΚΛΟΦΟΡΙΑΣ: EU/1/13/886/001, EU/1/13/886/002, EU/1/13/886/003
9. ΗΜΕΡΟΜΗΝΙΑ ΠΡΩΤΗΣ ΕΓΚΡΙΣΗΣ / ΑΝΑΝΕΩΣΗΣ ΤΗΣ ΑΔΕΙΑΣ: Ημερομηνία πρώτης έγκρισης: 13 Νοεμβρίου 2013
Ημερομηνία τελευταίας ανανέωσης: 26 Ιουλίου 2018
10. ΗΜΕΡΟΜΗΝΙΑ ΑΝΑΘΕΩΡΗΣΗΣ TOY ΚΕΙΜΕΝΟΥ: 15/08/2022
Λεπτομερείς πληροφορίες για το παρόν φαρμακευτικό προϊόν είναι διαθέσιμες στο δικτυακό τόπο του Ευρωπαϊκού Οργανισμού Φαρμάκων http://
www.ema.europa.eu/.

Σύντομη Περίληψη Χαρακτηριστικών του Προϊόντος RELVAR Ellipta 184/22 μg

1. ΟΝΟΜΑΣΙΑ ΤΟΥ ΦΑΡΜΑΚΕΥΤΙΚΟΥ ΠΡΟΪΟΝΤΟΣ: Relvar Ellipta 184 μικρογραμμάρια/22 μικρογραμμάρια κόνις για εισπνοή σε δόσεις. 
2. ΠΟΙΟΤΙΚΗ ΚΑΙ ΠΟΣΟΤΙΚΗ ΣΥΝΘΕΣΗ: Η παρεχόμενη δόση κάθε εφάπαξ εισπνοής (η δόση που εξέρχεται από το επιστόμιο) είναι 184 
μικρογραμμάρια φουροϊκής φλουτικαζόνης και 22 μικρογραμμάρια βιλαντερόλης (ως trifenatate). Αυτό αντιστοιχεί σε προκαθορισμένη δόση 200 
μικρογραμμαρίων φουροϊκής φλουτικαζόνης και 25 μικρογραμμαρίων βιλαντερόλης (ως trifenatate). Έκδοχα με γνωστές δράσεις: Κάθε παρεχόμενη 
δόση περιέχει περίπου 25 mg λακτόζης (μονοϋδρική). Για τον πλήρη κατάλογο των εκδόχων, βλ. παράγραφο 6.1.
3. ΦΑΡΜΑΚΕΥΤΙΚΗ ΜΟΡΦΗ: Κόνις για εισπνοή, σε δόσεις. (Κόνις για εισπνοή). Λευκή κόνις σε συσκευή εισπνοών χρώματος ανοικτού γκρι, με 
κάλυμμα επιστομίου χρώματος κίτρινου και δοσομετρητή. 
4. ΚΛΙΝΙΚΕΣ ΠΛΗΡΟΦΟΡΙΕΣ: 4.1 Θεραπευτικές ενδείξεις: Άσθμα: Το Relvar Ellipta ενδείκνυται για την τακτική αντιμετώπιση του άσθματος 
σε ενήλικες και εφήβους ηλικίας 12 ετών και άνω στους οποίους η χρήση ενός φαρμακευτικού προϊόντος συνδυασμού (μακράς δράσης β2-αγωνιστής 
και εισπνεόμενο κορτικοστεροειδές) είναι κατάλληλη. • ασθενείς που δεν ελέγχονται επαρκώς με εισπνεόμενα κορτικοστεροειδή και «κατ’ επίκληση» 
εισπνεόμενους βραχείας δράσης β2-αγωνιστές. • ασθενείς που έχουν ήδη ελεγχθεί επαρκώς με εισπνεόμενο κορτικοστεροειδές και με β2-αγωνιστή 
μακράς δράσης.
4.2 Δοσολογία και τρόπος χορήγησης: Δοσολογία: Άσθμα: Οι ασθενείς με άσθμα θα πρέπει να λαμβάνουν το Relvar Ellipta στην περιεκτικότητα 
που περιέχει την κατάλληλη δόση φουροϊκής φλουτικαζόνης (FF) για τη σοβαρότητα της νόσου τους. Οι συνταγογράφοι θα πρέπει να γνωρίζουν 

ότι σε ασθενείς με άσθμα, 100 μικρογραμμάρια φουροϊκής φλουτικαζόνης (FF) άπαξ ημερησίως ισοδυναμούν με περίπου 250 μικρογραμμάρια 
προπιονικής φλουτικαζόνης (FP) δύο φορές την ημέρα, ενώ 200 μικρογραμμάρια FF άπαξ ημερησίως ισοδυναμούν με περίπου 500 μικρογραμμάρια 
FP δύο φορές την ημέρα. Ενήλικες και έφηβοι ηλικίας 12 ετών και άνω: Θα πρέπει να εξετάζεται χορήγηση αρχικής δόσης μίας εισπνοής Relvar 
Ellipta 92/22 μικρογραμμαρίων άπαξ ημερησίως για ενήλικες και εφήβους ηλικίας 12 ετών και άνω που απαιτούν μία χαμηλή έως μεσαία δόση 
εισπνεόμενου κορτικοστεροειδούς σε συνδυασμό με ένα μακράς δράσης β2-αγωνιστή. Αν οι ασθενείς δεν ελέγχονται επαρκώς με το Relvar Ellipta 
των 92/22 μικρογραμμαρίων η δόση μπορεί να αυξηθεί σε 184/22 μικρογραμμάρια, η οποία μπορεί να παρέχει πρόσθετη βελτίωση στον έλεγχο 
του άσθματος. Οι ασθενείς θα πρέπει να επαναξιολογούνται τακτικά από επαγγελματία του τομέα υγειονομικής περίθαλψης, ώστε η περιεκτικότητα 
του συνδυασμού φουροϊκής φλουτικαζόνης/βιλαντερόλης που λαμβάνουν να εξακολουθεί να είναι η βέλτιστη και μεταβάλλεται μόνο μετά από 
ιατρική συμβουλή. Η δόση θα πρέπει να μειώνεται στο χαμηλότερο επίπεδο με το οποίο διατηρείται αποτελεσματικός έλεγχος των συμπτωμάτων. Το 
Relvar Ellipta 184/22 μικρογραμμαρίων θα πρέπει να εξετάζεται για ενήλικες και εφήβους ηλικίας 12 ετών και άνω που απαιτούν υψηλότερη δόση 
εισπνεόμενου κορτικοστεροειδούς σε συνδυασμό με ένα μακράς δράσης β2-αγωνιστή. Η μέγιστη συνιστώμενη δόση είναι Relvar Ellipta 184/22 
μικρογραμμάρια άπαξ ημερησίως. Οι ασθενείς συνήθως εμφανίζουν βελτίωση της πνευμονικής λειτουργίας εντός 15 λεπτών από την εισπνοή του 
Relvar Ellipta. Ωστόσο, ο ασθενής πρέπει να ενημερώνεται ότι η τακτική καθημερινή χρήση είναι απαραίτητη για τη διατήρηση του ελέγχου των 
συμπτωμάτων του άσθματος και ότι η χρήση πρέπει να συνεχιστεί ακόμα και όταν είναι ασυμπτωματικός. Εάν προκύψουν συμπτώματα κατά την 
περίοδο μεταξύ των δόσεων, για την άμεση ανακούφιση θα πρέπει να χρησιμοποιηθεί ένας εισπνεόμενος β2-αγωνιστής βραχείας δράσης. Παιδιά 
ηλικίας κάτω των 12 ετών: Η ασφάλεια και η αποτελεσματικότητα του Relvar Ellipta σε παιδιά ηλικίας κάτω των 12 ετών δεν έχουν ακόμα τεκμηριωθεί 
για την ένδειξη του άσθματος. Δεν υπάρχουν διαθέσιμα δεδομένα. Ειδικοί πληθυσμοί: Ηλικιωμένοι (>65 ετών): Δεν απαιτείται προσαρμογή της 
δόσης στον συγκεκριμένο πληθυσμό (βλέπε παράγραφο 5.2). Νεφρική δυσλειτουργία: Δεν απαιτείται προσαρμογή της δόσης στον συγκεκριμένο 
πληθυσμό (βλέπε παράγραφο 5.2). Ηπατική δυσλειτουργία: Μελέτες σε άτομα με ήπια, μέτρια και σοβαρή ηπατική δυσλειτουργία έδειξαν αύξηση 
της συστηματικής έκθεσης στη φουροϊκή φλουτικαζόνη (Cmax και AUC) (βλέπε παράγραφο 5.2). Πρέπει να επιδεικνύεται προσοχή κατά τη χορήγηση 
σε ασθενείς με ηπατική δυσλειτουργία, οι οποίοι μπορεί να διατρέχουν μεγαλύτερο κίνδυνο εμφάνισης συστηματικών ανεπιθύμητων ενεργειών που 
σχετίζονται με τα κορτικοστεροειδή. Για ασθενείς με μέτρια έως σοβαρή ηπατική δυσλειτουργία η μέγιστη δόση είναι 92/22 μικρογραμμάρια (βλέπε 
παράγραφο 4.4). Τρόπος χορήγησης: είναι αποκλειστικά για εισπνεόμενη χρήση. Θα πρέπει να χορηγείται την ίδια ώρα της ημέρας κάθε μέρα. Η 
τελική απόφαση σχετικά με τη χορήγηση βραδινής ή πρωινής δόσης θα πρέπει να λαμβάνεται σύμφωνα με την κρίση του ιατρού. Εάν παραλειφθεί 
μία δόση, η επόμενη δόση θα πρέπει να ληφθεί στη συνήθη ώρα την επόμενη ημέρα. Εάν φυλάσσεται σε ψυγείο, η συσκευή εισπνοών θα πρέπει να 
αφήνεται να επανέλθει σε θερμοκρασία δωματίου τουλάχιστον μία ώρα πριν από τη χρήση. Όταν η συσκευή εισπνοών χρησιμοποιείται για πρώτη 
φορά, δεν υπάρχει ανάγκη ελέγχου της σωστής λειτουργίας ή ανάγκη ειδικής προετοιμασίας για τη χρήση. Θα πρέπει να ακολουθούνται οι αναλυτικές 
οδηγίες. Η συσκευή εισπνοών Ellipta συσκευάζεται σε ένα δίσκο που περιέχει ένα φακελίσκο με αφυγραντικό για μείωση της υγρασίας.  Ο φακελίσκος 
με το αφυγραντικό πρέπει να απορρίπτεται και δεν πρέπει να ανοίγεται, να καταναλώνεται ή να εισπνέεται. Ο ασθενής πρέπει να συμβουλεύεται 
να μην ανοίξει το δίσκο μέχρι να είναι έτοιμος να εισπνεύσει τη δόση. Όταν η συσκευή εισπνοών αφαιρείται από το δίσκο της, θα βρίσκεται στην 
«κλειστή» θέση. Η ημερομηνία “Απορρίψτε μετά από” πρέπει να είναι γραμμένη στην ετικέτα της συσκευής εισπνοών στο χώρο που παρέχεται. Η 
ημερομηνία “Απορρίψτε μετά από” είναι 6 εβδομάδες από την ημερομηνία ανοίγματος του δίσκου. Μετά την ημερομηνία αυτή η συσκευή εισπνοών 
δεν θα πρέπει πλέον να χρησιμοποιείται. Ο δίσκος μπορεί να απορριφθεί μετά το πρώτο άνοιγμα. Μετά την εισπνοή, οι ασθενείς θα πρέπει να 
ξεπλένουν το στόμα τους με νερό χωρίς να καταπιούν. Οι αναλυτικές οδηγίες που ακολουθούν για τη συσκευή εισπνοών Ellipta 30 δόσεων (επαρκεί 
για 30 ημέρες) ισχύουν επίσης και για τη συσκευή εισπνοών Ellipta των 14 δόσεων (επαρκεί για 14 ημέρες).
Οδηγίες χρήσεως: 1. Διαβάστε αυτές τις οδηγίες πριν ξεκινήσετε: Αν το κάλυμμα της συσκευής εισπνοών ανοιχτεί και κλειστεί χωρίς να 
εισπνευστεί το φάρμακο, η δόση θα χαθεί. Η χαμένη δόση θα παραμείνει με ασφάλεια στο εσωτερικό της συσκευής εισπνοών, αλλά δεν θα είναι 
πλέον διαθέσιμη για εισπνοή. Δεν είναι δυνατή η τυχαία λήψη επιπλέον ποσότητας φαρμάκου ή διπλής δόσης με μία εισπνοή. Κάλυμμα Κάθε φορά 
που το ανοίγετε, ετοιμάζετε μία δόση του φαρμάκου. Δοσομετρητής Δείχνει πόσες δόσεις φαρμάκου απομένουν στην συσκευή εισπνοών. Πριν από 
την αρχική χρήση της συσκευής εισπνοών δείχνει ακριβώς 30 δόσεις. Μετράει αντίστροφα κατά 1 κάθε φορά που ανοίγεται το κάλυμμα. Όταν έχουν 
απομείνει λιγότερες από 10 δόσεις, το μισό τμήμα του δοσομετρητή εμφανίζεται κόκκινο. Αφότου χρησιμοποιήσετε την τελευταία δόση, το μισό 
τμήμα του δοσομετρητή εμφανίζεται κόκκινο και αναγράφεται ο αριθμός 0. Η συσκευή εισπνοών σας είναι πλέον άδεια. Αν ανοίξετε το κάλυμμα μετά 
από αυτό, το χρώμα του δοσομετρητή θα αλλάξει από μισό κόκκινο σε όλο κόκκινο. 2. Τρόπος προετοιμασίας της δόσης. Ανοίξτε το κάλυμμα 
όταν είσαστε έτοιμοι να εισπνεύσετε μία δόση. Μην ανακινείτε τη συσκευή εισπνοών. Μετακινήστε το κάλυμμα προς τα κάτω μέχρι να ακουστεί ένα 
«κλικ». Το φάρμακο είναι πλέον έτοιμο για εισπνοή. Ο δοσομετρητής μετρά αντίστροφα κατά 1 για επιβεβαίωση. Αν ο δοσομετρητής δεν μετρήσει 
αντίστροφα καθώς ακούγεται το «κλικ», το φάρμακο δεν θα χορηγηθεί από τη συσκευή εισπνοών. Επιστρέψτε τη σε ένα φαρμακοποιό για να σας 
συμβουλέψει. 3. Πώς να εισπνεύσετε το φάρμακο.  Κρατήστε τη συσκευή εισπνοών μακριά από το στόμα σας και εκπνεύστε στο βαθμό που 
αισθάνεστε άνετα. Μην εκπνέετε μέσα στη συσκευή εισπνοών. Τοποθετήστε το επιστόμιο ανάμεσα στα χείλη σας και κλείστε τα χείλη σας σφιχτά γύρω 
από αυτό. Μην φράζετε τους αεραγωγούς με τα δάχτυλά σας. Πάρτε μία μακρά, σταθερή, βαθιά εισπνοή. Κρατήστε την αναπνοή σας όσο το δυνατόν 
περισσότερο (τουλάχιστον 3 4 δευτερόλεπτα). Απομακρύνετε τη συσκευή εισπνοών από το στόμα σας. Εκπνεύστε αργά και απαλά. Είναι πιθανό να 
μην μπορέσετε να γευτείτε ή να αισθανθείτε το φάρμακο, ακόμη και όταν χρησιμοποιείτε τη συσκευή εισπνοών σωστά. Εάν θέλετε να καθαρίσετε το 
επιστόμιο της συσκευής εισπνοών, χρησιμοποιήστε ένα στεγνό χαρτομάντιλο, πριν το κλείσιμο του καλύμματος. 4. Κλείστε τη συσκευή εισπνοών 
και ξεπλύνετε το στόμα σας. Σπρώξτε το κάλυμμα προς τα επάνω όσο περισσότερο γίνεται για να καλύψετε το επιστόμιο. Ξεπλύνετε το στόμα 
σας με νερό μετά τη χρήση της συσκευής εισπνοών, μην το καταπιείτε. Αυτό θα μειώσει την πιθανότητα εμφάνισης ανεπιθύμητων ενεργειών όπως 
ο ερεθισμός του στόματος ή του φάρυγγα.
4.3 Αντενδείξεις: Υπερευαισθησία στις δραστικές ουσίες ή σε κάποιο από τα έκδοχα που αναφέρονται στην παράγραφο 6.1.
4.4 Ειδικές προειδοποιήσεις και προφυλάξεις κατά τη χρήση: Επιδείνωση νόσου: Ο συνδυασμός φουροϊκής φλουτικαζόνης/βιλαντερόλης 
δεν πρέπει να χρησιμοποιείται για την αντιμετώπιση οξέων συμπτωμάτων άσθματος, που απαιτούν ένα βραχείας δράσης βρογχοδιασταλτικό 
παράγοντα. Η αυξανόμενη χρήση βρογχοδιασταλτικών βραχείας δράσης για την ανακούφιση από συμπτώματα υποδηλώνει επιδείνωση του 
ελέγχου και οι ασθενείς θα πρέπει να επανεξετάζονται από ιατρό. Οι ασθενείς δεν θα πρέπει να σταματούν τη θεραπεία με το συνδυασμό φουροϊκής 
φλουτικαζόνης/βιλαντερόλης για την αντιμετώπιση του άσθματος, χωρίς ιατρική επίβλεψη καθώς τα συμπτώματα μπορεί να επανεμφανιστούν 
μετά τη διακοπή. Σοβαρά ανεπιθύμητα συμβάντα που σχετίζονται με το άσθμα και παροξυσμοί μπορεί να εκδηλωθούν κατά τη διάρκεια της 
θεραπείας με το συνδυασμό φουροϊκής φλουτικαζόνης/βιλαντερόλης. Θα πρέπει να ζητηθεί από τους ασθενείς να συνεχίσουν τη θεραπεία αλλά 
να ζητήσουν ιατρική συμβουλή εάν τα συμπτώματα του άσθματος παραμένουν εκτός ελέγχου ή εάν επιδεινωθούν μετά την έναρξη της θεραπείας 
με Relvar Ellipta. Παράδοξος βρογχόσπασμος: Μετά τη χορήγηση της δόσης μπορεί να εμφανιστεί παράδοξος βρογχόσπασμος συνοδευόμενος 
από μία άμεση αύξηση του συριγμού. Αυτό θα πρέπει να αντιμετωπιστεί άμεσα με εισπνεόμενο βρογχοδιασταλτικό βραχείας δράσης. Το Relvar 
Ellipta θα πρέπει να διακοπεί άμεσα και να αξιολογηθεί ο ασθενής και, αν κριθεί απαραίτητο, να ξεκινήσει εναλλακτική θεραπεία. Καρδιαγγειακές 
επιδράσεις: Καρδιαγγειακές επιδράσεις όπως καρδιακές αρρυθμίες, π.χ. υπερκοιλιακή ταχυκαρδία και έκτακτες συστολές μπορεί να παρατηρηθούν 
με συμπαθομιμητικά φαρμακευτικά προϊόντα συμπεριλαμβανομένου του Relvar Ellipta. . Σε μια ελεγχόμενη με εικονικό φάρμακο μελέτη σε 
συμμετέχοντες με μέτρια ΧΑΠ και ιστορικό ή αυξημένο κίνδυνο εμφάνισης καρδιαγγειακής νόσου, δεν παρατηρήθηκε αύξηση του κινδύνου 
καρδιαγγειακών επεισοδίων στους ασθενείς που λάμβαναν φουροϊκή φλουτικαζόνη/βιλαντερόλη έναντι αυτών που λάμβαναν εικονικό φάρμακο. 
Ωστόσο, ο συνδυασμός φουροϊκής φλουτικαζόνης/βιλαντερόλης θα πρέπει να χρησιμοποιείται με προσοχή σε ασθενείς με σοβαρή καρδιαγγειακή 
νόσο ή ανωμαλίες του καρδιακού ρυθμού, θυρεοτοξίκωση, μη διορθωμένη υποκαλιαιμία ή σε ασθενείς με προδιάθεση για χαμηλά επίπεδα 
καλίου στον ορό. Ασθενείς με ηπατική δυσλειτουργία: Για ασθενείς με μέτρια έως σοβαρή ηπατική δυσλειτουργία θα πρέπει να χρησιμοποιείται 
η δόση των 92/22 μικρογραμμαρίων και οι ασθενείς θα πρέπει να παρακολουθούνται για την εμφάνιση συστηματικών ανεπιθύμητων ενεργειών 
που σχετίζονται με τα κορτικοστεροειδή (βλέπε παράγραφο 5.2). Συστηματικές επιδράσεις κορτικοστεροειδών: Συστηματικές επιδράσεις μπορεί 
να παρουσιαστούν με οποιοδήποτε εισπνεόμενο κορτικοστεροειδές, ιδιαίτερα αν χορηγείται σε υψηλές δόσεις για μεγάλες περιόδους. Αυτές οι 
επιδράσεις είναι πολύ λιγότερο πιθανό να συμβούν σε σχέση με τα από του στόματος κορτικοστεροειδή. Οι πιθανές συστηματικές επιδράσεις 
περιλαμβάνουν σύνδρομο Cushing, χαρακτηριστικά συνδρόμου που προσομοιάζει με σύνδρομο Cushing, καταστολή των επινεφριδίων, μείωση 
της οστικής πυκνότητας, καθυστερημένη ανάπτυξη σε παιδιά και εφήβους, καταρράκτης και γλαύκωμα και σπανιότερα μία σειρά ψυχολογικών 
ή συμπεριφορικών επιδράσεων συμπεριλαμβανομένων ψυχοκινητικής υπερδραστηριότητας, διαταραχές ύπνου, άγχος, κατάθλιψη ή επιθετικότητα 
(ιδιαίτερα σε παιδιά). Ο συνδυασμός φουροϊκής φλουτικαζόνης/βιλαντερόλης θα πρέπει να χορηγείται με προσοχή σε ασθενείς με πνευμονική 
φυματίωση ή σε ασθενείς με χρόνιες ή μη αντιμετωπιζόμενες λοιμώξεις. Οπτική διαταραχή: Ενδέχεται να αναφερθεί οπτική διαταραχή με τη 
συστηματική και τοπική χρήση κορτικοστεροειδών. Εάν ένας ασθενής παρουσιάζει συμπτώματα, όπως θαμπή όραση ή άλλες οπτικές διαταραχές, 
τότε θα πρέπει να εξετάζεται το ενδεχόμενο παραπομπής του ασθενούς σε οφθαλμίατρο για την αξιολόγηση των πιθανών αιτιών που ενδέχεται να 
περιλαμβάνουν καταρράκτη, γλαύκωμα ή σπάνιες ασθένειες, όπως κεντρική ορώδης χοριοαμφιβληστροειδοπάθεια (ΚΟΧΑ) και που έχουν αναφερθεί 
μετά τη χρήση συστηματικών και τοπικών κορτικοστεροειδών. Υπεργλυκαιμία: Έχουν υπάρξει αναφορές αυξήσεων των επιπέδων της γλυκόζης 
στο αίμα σε διαβητικούς ασθενείς και αυτό θα πρέπει να λαμβάνεται υπόψη κατά τη χορήγηση σε ασθενείς με ιστορικό σακχαρώδους διαβήτη. 
Πνευμονία σε ασθενείς με ΧΑΠ: Αύξηση στη συχνότητα εμφάνισης της πνευμονίας, συμπεριλαμβανομένης της πνευμονίας που απαιτεί νοσηλεία, έχει 
παρατηρηθεί σε ασθενείς με ΧΑΠ που λαμβάνουν εισπνεόμενα κορτικοστεροειδή. Υπάρχουν κάποιες ενδείξεις αυξημένου κινδύνου πνευμονίας με 
την αύξηση της δόσης στεροειδών, αλλά αυτό δεν έχει αποδειχθεί με βεβαιότητα σε όλες τις μελέτες. Δεν υπάρχουν οριστικές κλινικές ενδείξεις για 
διαφορές εντός της κατηγορίας ως προς το μέγεθος του κινδύνου πνευμονίας μεταξύ προϊόντων εισπνεόμενων κορτικοστεροειδών. Οι γιατροί θα 
πρέπει να παραμένουν σε εγρήγορση για πιθανή ανάπτυξη πνευμονίας σε ασθενείς με ΧΑΠ καθώς τα κλινικά χαρακτηριστικά αυτών των λοιμώξεων 
επικαλύπτονται με τα συμπτώματα των παροξύνσεων της ΧΑΠ. Οι παράγοντες κινδύνου για πνευμονία σε ασθενείς με ΧΑΠ περιλαμβάνουν το 
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κάπνισμα, τη μεγαλύτερη ηλικία, το χαμηλό δείκτη μάζας σώματος (ΔΜΣ) και τη σοβαρή ΧΑΠ. Πνευμονία σε ασθενείς με άσθμα: Η συχνότητα 
εμφάνισης πνευμονίας σε ασθενείς με άσθμα ήταν συχνή στην υψηλότερη δόση. Η συχνότητα εμφάνισης πνευμονίας σε ασθενείς με άσθμα που 
έλαβαν συνδυασμό φουροϊκής φλουτικαζόνης/βιλαντερόλης 184/22 μικρογραμμαρίων ήταν αριθμητικά υψηλότερη σε σχέση με αυτούς που 
έλαβαν το συνδυασμό φουροϊκής φλουτικαζόνης/βιλαντερόλης των 92/22 μικρογραμμαρίων ή εικονικό φάρμακο (βλέπε παράγραφο 4.8). Δεν 
εντοπίστηκαν παράγοντες κινδύνου. Έκδοχα: Οι ασθενείς με σπάνια κληρονομικά προβλήματα δυσανεξίας στη γαλακτόζη, ολική έλλειψη λακτάσης 
ή δυσαπορρόφηση γλυκόζης-γαλακτόζης δεν πρέπει να χρησιμοποιήσουν αυτό το φαρμακευτικό προϊόν.
4.5 Αλληλεπιδράσεις με άλλα φαρμακευτικά προϊόντα και άλλες μορφές αλληλεπίδρασης: Κλινικά σημαντικές φαρμακευτικές 
αλληλεπιδράσεις με το συνδυασμό φουροϊκής φλουτικαζόνης/βιλαντερόλης σε κλινικές δόσεις θεωρούνται μη πιθανές λόγω των χαμηλών 
συγκεντρώσεων που επιτυγχάνονται στο πλάσμα μετά την εισπνοή της δόσης. Αλληλεπίδραση με β-αναστολείς: Οι β2-αδρενεργικοί αναστολείς μπορεί 
να εξασθενίσουν ή να ανταγωνίζονται τη δράση των β2-αδρενεργικών αγωνιστών. Θα πρέπει να αποφεύγεται η ταυτόχρονη χρήση μη εκλεκτικών και 
εκλεκτικών β2-αδρενεργικών αναστολέων, εκτός εάν υπάρχουν σοβαροί λόγοι για τη χρήση τους. Αλληλεπίδραση με αναστολείς του CYP3A4: Τόσο 
η φουροϊκή φλουτικαζόνη όσο και η βιλαντερόλη αποβάλλονται ταχέως μέσω εκτεταμένου μεταβολισμού πρώτης διόδου με τη διαμεσολάβηση του 
ηπατικού κυτοχρώματος CYP3A4. Συνιστάται προσοχή κατά τη συγχορήγηση με ισχυρούς αναστολείς του CYP3A4 (π.χ., κετοκοναζόλη, ριτοναβίρη, 
προϊόντα που περιέχουν κομπισιστάτη) καθώς υπάρχει πιθανότητα αυξημένης συστηματικής έκθεσης τόσο στη φουροϊκή φλουτικαζόνη όσο και 
στη βιλαντερόλη. Η συγχορήγηση πρέπει να αποφεύγεται εκτός αν το όφελος υπερτερεί του αυξημένου κινδύνου συστηματικών ανεπιθύμητων 
ενεργειών των κορτικοστεροειδών, στην οποία περίπτωση οι ασθενείς θα πρέπει να παρακολουθούνται για συστηματικές ανεπιθύμητες ενέργειες 
των κορτικοστεροειδών. Πραγματοποιήθηκε επαναλαμβανόμενης δόσης μελέτη φαρμακευτικής αλληλεπίδρασης του CYP3A4 σε υγιή άτομα με 
το συνδυασμό φουροϊκής φλουτικαζόνης/βιλαντερόλης (184/22 μικρογραμμάρια) και τον ισχυρό αναστολέα του CYP3A4 κετοκοναζόλη (400 
mg). Η συγχορήγηση αύξησε τη μέση AUC(0-24) και Cmax της φουροϊκής φλουτικαζόνης κατά 36% και 33%, αντίστοιχα. Η αύξηση της έκθεσης στη 
φουροϊκή φλουτικαζόνη συσχετίστηκε με μία μείωση της τάξεως του 27% της σταθμισμένης μέσης τιμής της κορτιζόλης ορού σε διάστημα 0 24 
ωρών. Η συγχορήγηση αύξησε τη μέση AUC(0-t) και Cmax της βιλαντερόλης κατά 65% και 22%, αντίστοιχα. Η αύξηση της έκθεσης στη βιλαντερόλη 
δεν συσχετίστηκε με αύξηση των σχετιζόμενων με τους β2-αγωνιστές συστηματικών επιδράσεων στην καρδιακή συχνότητα, το κάλιο αίματος ή το 
διάστημα QTcF. Αλληλεπίδραση με αναστολείς της P-γλυκοπρωτεΐνης: Η φουροϊκή φλουτικαζόνη και η βιλαντερόλη αποτελούν υποστρώματα της 
P-γλυκοπρωτεΐνης (P-gp). Μία κλινική φαρμακολογική μελέτη που διενεργήθηκε σε υγιή άτομα στα οποία συγχορηγήθηκε η βιλαντερόλη και ο 
ισχυρός για την P-gp και μέτριος για το CYP3A4 αναστολέας βεραπαμίλη, δεν κατέδειξε καμία σημαντική επίδραση στη φαρμακοκινητική της 
βιλαντερόλης. Δεν έχουν διενεργηθεί κλινικές φαρμακολογικές μελέτες με ειδικό αναστολέα της P-gp και φουροϊκή φλουτικαζόνη. Συμπαθομιμητικά 
φαρμακευτικά προϊόντα: Η ταυτόχρονη χορήγηση άλλων συμπαθομιμητικών φαρμακευτικών προϊόντων (μεμονωμένα ή ως μέρος συνδυαστικής 
θεραπείας) μπορεί να ενισχύσει τις ανεπιθύμητες ενέργειες που προκαλούνται από το συνδυασμό φουροϊκής φλουτικαζόνης/βιλαντερόλης. Το 
Relvar Ellipta δεν θα πρέπει να χρησιμοποιείται σε συνδυασμό με άλλους μακράς δράσης β2-αδρενεργικούς αγωνιστές η φαρμακευτικά προϊόντα 
που περιέχουν μακράς δράσης β2-αδρενεργικούς αγωνιστές. Παιδιατρικός πληθυσμός: Μελέτες αλληλεπιδράσεων έχουν πραγματοποιηθεί μόνο 
σε ενήλικες.
4.6 Γονιμότητα, κύηση και γαλουχία: Κύηση: Μελέτες σε ζώα κατέδειξαν τοξικότητα στην αναπαραγωγική ικανότητα σε εκθέσεις οι οποίες δεν 
είναι κλινικά σημαντικές (βλέπε παράγραφο 5.3). Δεν διατίθενται ή είναι περιορισμένα τα δεδομένα από τη χρήση της φουροϊκής φλουτικαζόνης 
και της vilanterol trifenatate στις έγκυες γυναίκες. Η χορήγηση του συνδυασμού φουροϊκής φλουτικαζόνης/βιλαντερόλης σε έγκυες γυναίκες θα 
πρέπει να εξετάζεται μόνο αν το αναμενόμενο όφελος για τη μητέρα είναι μεγαλύτερο από οποιοδήποτε δυνητικό κίνδυνο για το έμβρυο. Θηλασμός: 
Υπάρχουν ανεπαρκείς πληροφορίες σχετικά με την απέκκριση της φουροϊκής φλουτικαζόνης ή της vilanterol trifenatate και/ή των μεταβολιτών 
στο ανθρώπινο γάλα. Ωστόσο, άλλα κορτικοστεροειδή και β2-αγωνιστές ανιχνεύονται στο ανθρώπινο γάλα (βλέπε παράγραφο 5.3). Ο κίνδυνος για 
τα νεογνά/ βρέφη που θηλάζουν δεν μπορεί να αποκλειστεί. Πρέπει να αποφασιστεί εάν θα διακοπεί ο θηλασμός ή θα διακοπεί η θεραπεία με το 
συνδυασμό φουροϊκής φλουτικαζόνης/βιλαντερόλης λαμβάνοντας υπόψη το όφελος του θηλασμού για το παιδί και το όφελος της θεραπείας για 
τη γυναίκα. Γονιμότητα: Δεν υπάρχουν δεδομένα σχετικά με τη γονιμότητα σε ανθρώπους. Μελέτες σε ζώα δεν έδειξαν επίδραση του συνδυασμού 
φουροϊκής φλουτικαζόνης/βιλαντερόλης trifenatate στη γονιμότητα (βλέπε παράγραφο 5.3).
4.7 Επιδράσεις στην ικανότητα οδήγησης και χειρισμού μηχανημάτων: Η φουροϊκή φλουτικαζόνη ή η βιλαντερόλη δεν έχουν καμία ή 
έχουν ασήμαντη επίδραση στην ικανότητα οδήγησης και χειρισμού μηχανημάτων. 
4.8 Ανεπιθύμητες ενέργειες: Περίληψη του προφίλ ασφάλειας: Χρησιμοποιήθηκαν δεδομένα από μεγάλες κλινικές δοκιμές του άσθματος και της 
ΧΑΠ για τον προσδιορισμό της συχνότητας εμφάνισης των ανεπιθύμητων ενεργειών που σχετίζονται με το συνδυασμό φουροϊκής φλουτικαζόνης/
βιλαντερόλης. Στο πρόγραμμα κλινικής ανάπτυξης για το άσθμα συμπεριλήφθηκαν συνολικά 7.034 ασθενείς σε μία συγκεντρωτική αξιολόγηση 
των ανεπιθύμητων ενεργειών. Στο πρόγραμμα κλινικής ανάπτυξης για τη ΧΑΠ συμπεριλήφθηκαν συνολικά 6.237 ασθενείς σε μία συγκεντρωτική 
αξιολόγηση των ανεπιθύμητων ενεργειών. Οι ανεπιθύμητες ενέργειες που αναφέρθηκαν συχνότερα με τη φουροϊκή φλουτικαζόνη και τη 
βιλαντερόλη ήταν κεφαλαλγία και ρινοφαρυγγίτιδα. Με εξαίρεση την πνευμονία και τα κατάγματα, το προφίλ ασφάλειας ήταν παρόμοιο στους 
ασθενείς με άσθμα και ΧΑΠ. Κατά τη διάρκεια κλινικών μελετών, πνευμονία και κατάγματα παρατηρήθηκαν πιο συχνά σε ασθενείς με ΧΑΠ. 
Πίνακας ανεπιθύμητων ενεργειών: Οι ανεπιθύμητες αντιδράσεις παρατίθενται ανά κατηγορία οργανικού συστήματος και συχνότητα. Για την 
ταξινόμηση των συχνοτήτων, χρησιμοποιήθηκε η παρακάτω συνθήκη: πολύ συχνές (≥ 1/10), συχνές (≥ 1/100 έως < 1/10), όχι συχνές (≥ 1/1.000 
έως < 1/100), σπάνιες (≥ 1/10.000 έως< 1/1.000), πολύ σπάνιες (< 1/10.000). Εντός κάθε ομάδας συχνότητας, οι ανεπιθύμητες αντιδράσεις 
παρουσιάζονται κατά σειρά φθίνουσας σοβαρότητας.

Κατηγορία/Οργανικό σύστημα Ανεπιθύμητες ενέργειες Συχνότητα
Λοιμώξεις και παρασιτώσεις Πνευμονία*, Λοίμωξη του ανώτερου αναπνευστικού, 

Βρογχίτιδα, Γρίπη, Καντιντίαση του στόματος και του 
φάρυγγα

Συχνή

Διαταραχές του ανοσοποιητικού συστήματος Αντιδράσεις υπερευαισθησίας, συμπεριλαμβανομένης 
αναφυλαξίας, αγγειοοιδήματος, εξανθήματος και 
κνίδωσης

Σπάνια

Διαταραχές του μεταβολισμού και της θρέψης Υπεργλυκαιμία Όχι συχνή

Ψυχιατρικές διαταραχές Άγχος Σπάνια

Διαταραχές του νευρικού συστήματος Κεφαλαλγία
Τρόμος

Πολύ συχνή
Σπάνια

Οφθαλμικές διαταραχές Όραση θαμπή (βλέπε παράγραφο 4.4) Όχι συχνή

Καρδιακές διαταραχές Έκτακτες συστολές 
Αίσθημα παλμών
Ταχυκαρδία

Όχι συχνή
Σπάνια
Σπάνια

Διαταραχές του αναπνευστικού συστήματος, του θώρακα 
και του μεσοθωράκιου

Ρινοφαρυγγίτιδα
Στοματοφαρυγγικό άλγος
Παραρρινοκολπίτιδα
Φαρυγγίτιδα
Ρινίτιδα
Βήχας
Δυσφωνία
Παράδοξος βρογχόσπασμος

Πολύ συχνή
Συχνή

Σπάνια

Διαταραχές του γαστρεντερικού Κοιλιακό άλγος Συχνή

Διαταραχές του μυοσκελετικού συστήματος και του 
συνδετικού ιστού

Αρθραλγία, 
Οσφυαλγία, 
Κατάγματα**, 
Μυϊκοί σπασμοί

Συχνή

Γενικές διαταραχές και καταστάσεις της οδού χορήγησης Πυρεξία Συχνή
*, ** Βλέπε παρακάτω «Περιγραφή επιλεγμένων ανεπιθύμητων ενεργειών»
Περιγραφή επιλεγμένων ανεπιθύμητων ενεργειών
*Πνευμονία (βλέπε παράγραφο 4.4): Σε μία ενιαία ανάλυση των δύο επαναληπτικών μελετών ενός έτους σε μέτρια έως βαριά ΧΑΠ (μέσος 
προβλεπόμενος FEV1 μετά το βρογχοδιασταλτικό κατά την προκαταρκτική αξιολόγηση 45%, τυπική απόκλιση (SD) 13%) με παροξυσμό κατά το 
προηγούμενο έτος (n = 3255), ο αριθμός των εκδηλώσεων πνευμονίας ανά 1000 έτη ασθενών ήταν 97.9 για την FF/VI 184/22, 85.7 για την FF/
VI 92/22 και 42.3 για την ομάδα VI 22. Για σοβαρή πνευμονία ο αντίστοιχος αριθμός των συμβάντων ανά 1000 έτη ασθενών ήταν 33.6, 35.5 και 

7.6 αντίστοιχα, ενώ για σοβαρή πνευμονία οι αντίστοιχες εκδηλώσεις ανά 1000 έτη ασθενών ήταν 35.1 για την FF/VI 184/22, 42.9 για την FF/VI 92 
/22, 12.1 για την VI 22. Τέλος, οι προσαρμοσμένες στην έκθεση περιπτώσεις θανατηφόρας πνευμονίας ήταν 8.8 για την FF/VI 184/22 έναντι 1.5 για 
την FF/VI 92/22 και 0 για την VI 22. Σε μια ελεγχόμενη με εικονικό φάρμακο μελέτη (SUMMIT) σε συμμετέχοντες με μέτρια ΧΑΠ (μέσο ποσοστό 
FEV1 μετά το βρογχοδιασταλτικό κατά την προκαταρκτική αξιολόγηση 60%, SD 6%) και ιστορικό ή αυξημένο κίνδυνο εμφάνισης καρδιαγγειακής 
νόσου, η συχνότητα εμφάνισης πνευμονίας με τη FF/VI, τη FF, τη VI και το εικονικό φάρμακο είχε ως εξής: ανεπιθύμητα συμβάντα (6%, 5%, 4%, 
5%), σοβαρά ανεπιθύμητα συμβάντα (3%, 4%, 3%, 3%), αξιολογημένοι θάνατοι λόγω πνευμονίας κατά τη θεραπεία (0,3%, 0,2%, 0,1%, 0,2%), 
ενώ τα προσαρμοσμένα ως προς την έκθεση ποσοστά (ανά 1.000 έτη θεραπείας) ήταν: ανεπιθύμητα συμβάντα (39,5, 42,4, 27,7, 38,4), σοβαρά 
ανεπιθύμητα συμβάντα (22,4, 25,1, 16,4, 22,2), αξιολογημένοι θάνατοι λόγω πνευμονίας κατά τη θεραπεία (1,8, 1,5, 0,9, 1,4), αντιστοίχως. Σε μία 
ενιαία ανάλυση των 11 μελετών στο άσθμα (7.034 ασθενείς), η συχνότητα εμφάνισης πνευμονίας ανά 1000 έτη ασθενών ήταν 18.4 για την FF/VI 
184/22 έναντι 9.6 για την FF/VI 92/22 και 8.0 για την ομάδα του εικονικού φαρμάκου. 
**Κατάγματα: Σε δύο πανομοιότυπες μελέτες διάρκειας 12 μηνών που διενεργήθηκαν σε ένα σύνολο 3.255 ασθενών με ΧΑΠ, η συχνότητα εμφάνισης 
οστικών καταγμάτων συνολικά ήταν χαμηλή σε όλες τις ομάδες θεραπείας, με υψηλότερη συχνότητα εμφάνισης σε όλες τις ομάδες του Relvar Ellipta 
(2%) σε σχέση με την ομάδα της βιλαντερόλης των 22 μικρογραμμαρίων (<1%). Παρόλο που παρατηρήθηκαν περισσότερα κατάγματα στις ομάδες 
του Relvar Ellipta σε σχέση με την ομάδα της βιλαντερόλης των 22 μικρογραμμαρίων, τα κατάγματα που κατά κανόνα σχετίζονται με τη χρήση 
κορτικοστεροειδών (π.χ., συμπίεση νωτιαίου μυελού /κατάγματα θωρακοσφυϊκών σπονδύλων, κατάγματα ισχίου και κοτύλης) εμφανίστηκαν σε 
<1% των σκελών θεραπείας με Relvar Ellipta και βιλαντερόλη. Στη μελέτη SUMMIT, η συχνότητα εμφάνισης όλων των συμβάντων κατάγματος με 
τη FF/VI, τη FF, τη VI και το εικονικό φάρμακο ήταν 2% σε κάθε σκέλος – το ποσοστό των καταγμάτων που συνήθως σχετίζονται με τη χρήση ICS 
ήταν μικρότερο από 1% σε κάθε σκέλος. Τα προσαρμοσμένα ως προς την έκθεση ποσοστά (ανά 1.000 έτη θεραπείας) για το σύνολο των συμβάντων 
κατάγματος ήταν 13,6, 12,8, 13,2, 11,5 αντιστοίχως – το ποσοστό των καταγμάτων που συνήθως σχετίζονται με τη χρήση ICS ήταν 3,4, 3,9, 2,4, 
2,1 αντιστοίχως. Σε μία ενιαία ανάλυση 11 μελετών για το άσθμα (7.034 ασθενείς), η συχνότητα εμφάνισης καταγμάτων ήταν <1% και συνήθως 
συνδέονταν με τραυματισμό. 
Αναφορά πιθανολογούμενων ανεπιθύμητων ενεργειών Η αναφορά πιθανολογούμενων ανεπιθύμητων ενεργειών μετά από τη χορήγηση 
άδειας κυκλοφορίας του φαρμακευτικού προϊόντος είναι σημαντική. Επιτρέπει τη συνεχή παρακολούθηση της σχέσης οφέλους/κινδύνου του 
φαρμακευτικού προϊόντος. Ζητείται από τους επαγγελματίες υγείας να αναφέρουν οποιεσδήποτε πιθανολογούμενες ανεπιθύμητες ενέργειες μέσω 
του εθνικού συστήματος αναφοράς που αναγράφεται παρακάτω: Ελλάδα, Εθνικός Οργανισμός Φαρμάκων, Μεσογείων 284, GR-15562 Χολαργός, 
Αθήνα. Τηλ: + 30 2132040380/337, Φαξ: + 30 2106549585. Ιστότοπος: http://www.eof.gr. Κύπρος, Φαρμακευτικές Υπηρεσίες Υπουργείο Υγείας, 
CY-1475 Λευκωσία, Τηλ: + 357 22608607, Φαξ: + 357 22608649, Ιστότοπος: www.moh.gov.cy/phs.
4.9 Υπερδοσολογία: Συμπτώματα και σημεία: Η υπερδοσολογία από το συνδυασμό φουροϊκής φλουτικαζόνης/βιλαντερόλης μπορεί να 
προκαλέσει σημεία και συμπτώματα λόγω της δράσης των επιμέρους συστατικών, συμπεριλαμβανομένων εκείνων που έχουν παρατηρηθεί με 
υπερδοσολογία από άλλους β2-αγωνιστές και σύμφωνα με τις γνωστές επιδράσεις της κατηγορίας των εισπνεόμενων κορτικοστεροειδών (βλέπε 
παράγραφο 4.4). 
Αντιμετώπιση: Δεν υπάρχει συγκεκριμένη θεραπεία για την υπερδοσολογία από το συνδυασμό φουροϊκής φλουτικαζόνης/βιλαντερόλης. Αν συμβεί 
υπερδοσολογία, ο ασθενής θα πρέπει να αντιμετωπιστεί υποστηρικτικά με την κατάλληλη παρακολούθηση κατά περίπτωση. Ο καρδιοεκλεκτικός 
β αποκλεισμός θα πρέπει να εξετάζεται μόνο για σημαντικές επιδράσεις υπερδοσολογίας από βιλαντερόλη, οι οποίες είναι κλινικά ανησυχητικές 
και δεν ανταποκρίνονται σε υποστηρικτικά μέτρα. Τα φαρμακευτικά προϊόντα που περιέχουν καρδιοεκλεκτικούς β-αναστολείς θα πρέπει να 
χρησιμοποιούνται με προσοχή σε ασθενείς με ιστορικό βρογχόσπασμου. Η περαιτέρω αντιμετώπιση θα πρέπει να βασίζεται στις κλινικές ενδείξεις ή 
τις συστάσεις του εθνικού κέντρου δηλητηριάσεων, εφόσον υπάρχουν.
5. ΦΑΡΜΑΚΟΛΟΓΙΚΕΣ ΙΔΙΟΤΗΤΕΣ. 
5.1 Φαρμακοδυναμικές ιδιότητες. Φαρμακοθεραπευτική κατηγορία: Φάρμακα για αποφρακτικές νόσους των αεροφόρων οδών, Αδρενεργικά 
σε συνδυασμό με κορτικοστεροειδή ή άλλα φάρμακα εξαιρουμένων των αντιχοληνεργικών, Κωδικός ATC: R03AK10.
6. ΦΑΡΜΑΚΕΥΤΙΚΕΣ ΠΛΗΡΟΦΟΡΙΕΣ
6.1 Κατάλογος εκδόχων: Μονοϋδρική λακτόζη. Στεατικό μαγνήσιο
6.2 Aσυμβατότητες: Δεν εφαρμόζεται.
6.3 Διάρκεια ζωής: 2 χρόνια. Διάρκεια ζωής κατά τη χρήση μετά το άνοιγμα του δίσκου: 6 εβδομάδες. 
6.4 Ιδιαίτερες προφυλάξεις κατά τη φύλαξη του προϊόντος: Μη φυλάσσετε σε θερμοκρασία μεγαλύτερη των 25°C. Αν φυλάσσεται σε 
ψυγείο, η συσκευή εισπνοών θα πρέπει να αφήνεται να επανέλθει σε θερμοκρασία δωματίου τουλάχιστον μία ώρα πριν από τη χρήση. Να φυλάσσεται 
στην αρχική συσκευασία ώστε να προστατεύεται από την υγρασία. Γράψτε την ημερομηνία που πρέπει να απορριφθεί η συσκευή εισπνοών, στο χώρο 
που παρέχεται στην ετικέτα. Η ημερομηνία πρέπει να προστεθεί μόλις η συσκευή εισπνοών αφαιρεθεί από το δίσκο.
6.5 Φύση και συστατικά του περιέκτη: Η συσκευή εισπνοών αποτελείται από ένα σώμα χρώματος ανοικτού γκρι, ένα κάλυμμα επιστομίου 
χρώματος κίτρινου και ένα δοσομετρητή, συσκευασμένα σε δίσκο από φύλλο αλουμινίου που περιέχει ένα φακελίσκο με αφυγραντικό από silica gel. 
Ο δίσκος είναι σφραγισμένος με αφαιρούμενο κάλυμμα από φύλλο αλουμινίου. Η συσκευή εισπνοών είναι μία πολυσύνθετη συσκευή που αποτελείται 
από πολυπροπυλένιο, πολυαιθυλένιο υψηλής πυκνότητας, πολυοξυμεθυλένιο, τερεφθαλικό πολυβουτυλένιο, ακρυλονιτρικό βουταδιενικό στυρένιο, 
πολυανθρακικό και ανοξείδωτο χάλυβα. Η συσκευή εισπνοών περιέχει δύο ταινίες από φύλλο αλουμινίου 14 ή 30 δόσεων. Συσκευασίες Συσκευών 
Εισπνοών των 14 ή 30 δόσεων. Πολλαπλή συσκευασία Συσκευών Εισπνοών των 3 x 30 δόσεων. Μπορεί να μην κυκλοφορούν όλες οι συσκευασίες.
6.6 Ιδιαίτερες προφυλάξεις απόρριψης: Κάθε αχρησιμοποίητο φαρμακευτικό προϊόν ή υπόλειμμα πρέπει να απορρίπτεται σύμφωνα με τις 
κατά τόπους ισχύουσες σχετικές διατάξεις. 
7. ΚΑΤΟΧΟΣ ΤΗΣ ΑΔΕΙΑΣ ΚΥΚΛΟΦΟΡΙΑΣ: GlaxoSmithKline (Ireland) Limited, 12 Riverwalk, Citywest Business Campus, Dublin 24, Ιρλανδία.
8. ΑΡΙΘΜΟΣ(ΟΙ) ΑΔΕΙΑΣ ΚΥΚΛΟΦΟΡΙΑΣ: EU/1/13/886/004, EU/1/13/886/005, EU/1/13/886/006
9. ΗΜΕΡΟΜΗΝΙΑ ΠΡΩΤΗΣ ΕΓΚΡΙΣΗΣ / ΑΝΑΝΕΩΣΗΣ ΤΗΣ ΑΔΕΙΑΣ: Ημερομηνία πρώτης έγκρισης: 13 Νοεμβρίου 2013. Ημερομηνία 
τελευταίας ανανέωσης: 26 Ιουλίου 2018
10. ΗΜΕΡΟΜΗΝΙΑ ΑΝΑΘΕΩΡΗΣΗΣ TOY ΚΕΙΜΕΝΟΥ: 15/08/2022. 
Λεπτομερείς πληροφορίες για το παρόν φαρμακευτικό προϊόν είναι διαθέσιμες στο δικτυακό τόπο του Ευρωπαϊκού Οργανισμού Φαρμάκων http://
www.ema.europa.eu.
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ΣΥΝΤΟΜΗ ΠΕΡΙΛΗΨΗ ΤΩΝ ΧΑΡΑΚΤΗΡΙΣΤΙΚΩΝ ΤΟΥ ΠΡΟΪΟΝΤΟΣ ANORO Ellipta
▼Το φάρμακο αυτό τελεί υπό συμπληρωματική παρακολούθηση. Αυτό θα επιτρέψει τον ταχύ 
προσδιορισμό νέων πληροφοριών ασφάλειας. Ζητείται από τους επαγγελματίες του τομέα της 
υγειονομικής περίθαλψης να αναφέρουν οποιεσδήποτε πιθανολογούμενες ανεπιθύμητες ενέργει-
ες. Βλ. παράγραφο 4.8 για τον τρόπο αναφοράς ανεπιθύμητων ενεργειών. 
1. ΟΝΟΜΑΣΙΑ ΤΟΥ ΦΑΡΜΑΚΕΥΤΙΚΟΥ ΠΡΟΙΟΝΤΟΣ. ANORO ELLIPTA 55 μικρογραμμάρια/22 
μικρογραμμάρια, κόνις για εισπνοή, σε δόσεις.
2. ΠΟΙΟΤΙΚΗ ΚΑΙ ΠΟΣΟΤΙΚΗ ΣΥΝΘΕΣΗ. Η παρεχόμενη δόση κάθε εφάπαξ εισπνοής (η δόση που 
εξέρχεται από το επιστόμιο) είναι 65 μικρογραμμάρια βρωμιούχου ουμεκλιδινίου που ισοδυνα-
μούν με 55 μικρογραμμάρια ουμεκλιδίνιο και 22 μικρογραμμάρια βιλαντερόλης (ως trifenatate). 
Αυτό αντιστοιχεί σε προκαθορισμένη δόση 74,2 μικρογραμμαρίων βρωμιούχου ουμεκλιδινίου 
που ισοδυναμούν με 62,5 μικρογραμμάρια ουμεκλιδινίου και 25 μικρογραμμάρια βιλαντερόλης 
(ως trifenatate). Έκδοχο με γνωστές δράσεις Κάθε παρεχόμενη δόση περιέχει περίπου 25 mg 
λακτόζης (ως μονοϋδρική). Για τον πλήρη κατάλογο των εκδόχων, βλ. παράγραφο 6.1. 
3. ΦΑΡΜΑΚΟΤΕΧΝΙΚΗ ΜΟΡΦΗ. Κόνις για εισπνοή, σε δόσεις (κόνις για εισπνοή). Λευκή κό-
νις σε συσκευή εισπνοών (ELLIPTA) χρώματος ανοικτού γκρι, με κάλυμμα επιστομίου χρώματος 
κόκκινου και δοσομετρητή. 
4. ΚΛΙΝΙΚΕΣ ΠΛΗΡΟΦΟΡΙΕΣ. 
4.1 Θεραπευτικές ενδείξεις. Το ANORO ELLIPTA ενδείκνυται ως βρογχοδιασταλτική θεραπεία 
συντήρησης για την ανακούφιση των συμπτωμάτων σε ενήλικες ασθενείς με χρόνια αποφρακτική 
πνευμονοπάθεια (ΧΑΠ). 
4.2 Δοσολογία και τρόπος χορήγησης. Δοσολογία. Ενήλικες. Η συνιστώμενη δόση είναι μία 
εισπνοή ANORO ELLIPTA 55/22 μικρογραμμαρίων άπαξ ημερησίως. Το ANORO ELLIPTA πρέπει να 
χορηγείται την ίδια ώρα της ημέρας, κάθε ημέρα, προκειμένου να διατηρηθεί η βρογχοδιαστολή. Η 
μέγιστη δόση είναι μία εισπνοή ANORO ELLIPTA 55/22 μικρογραμμαρίων άπαξ ημερησίως. Ειδικοί 
πληθυσμοί. Ηλικιωμένοι ασθενείς. Δεν απαιτείται προσαρμογή της δόσης σε ασθενείς ηλικίας άνω 
των 65 ετών. Νεφρική δυσλειτουργία. Δεν απαιτείται προσαρμογή της δόσης σε ασθενείς με νε-
φρική δυσλειτουργία. Ηπατική δυσλειτουργία. Δεν απαιτείται προσαρμογή της δόσης σε ασθενείς 
με ήπια έως μέτρια ηπατική δυσλειτουργία. Η χρήση του ANORO ELLIPTA δεν έχει μελετηθεί σε 
ασθενείς με σοβαρή ηπατική δυσλειτουργία και θα πρέπει να χρησιμοποιείται με προσοχή. Παιδι-
ατρικός πληθυσμός. Δεν υπάρχει σχετική χρήση του ANORO ELLIPTA στον παιδιατρικό πληθυσμό 
(ηλικίας κάτω των 18 ετών) για την ένδειξη της ΧΑΠ. Τρόπος χορήγησης. Το ANORO ELLIPTA είναι 
αποκλειστικά για εισπνεόμενη χρήση. Οι παρακάτω οδηγίες για την συσκευή εισπνοών 30 δόσεων 
(επαρκεί για 30 ημέρες) ισχύουν επίσης και για την συσκευή εισπνοών 7 δόσεων (επαρκεί για 
7 ημέρες). Η συσκευή εισπνοών Ellipta περιέχει προκαθορισμένες δόσεις και είναι έτοιμη προς 
χρήση. Η συσκευή εισπνοών συσκευάζεται σε ένα δίσκο που περιέχει ένα φακελίσκο με αφυγρα-
ντικό για τη μείωση της υγρασίας. Ο φακελίσκος με το αφυγραντικό πρέπει να απορρίπτεται και 
δεν πρέπει να ανοίγεται, να καταναλώνεται ή να εισπνέεται. Ο ασθενής πρέπει να συμβουλεύεται 
να μην ανοίξει το δίσκο μέχρι να είναι έτοιμος να εισπνεύσει τη δόση. Η συσκευή εισπνοών θα βρί-
σκεται στην «κλειστή» θέση όταν τη βγάλετε για πρώτη φορά από το σφραγισμένο δίσκο. Η ημε-
ρομηνία “Απορρίψτε μετά από” πρέπει να είναι γραμμένη στην ετικέτα της συσκευής εισπνοών στο 
χώρο που παρέχεται. Η ημερομηνία “Απορρίψτε μετά από” είναι 6 εβδομάδες από την ημερομηνία 
ανοίγματος του δίσκου. Μετά την ημερομηνία αυτή η συσκευή εισπνοών δεν θα πρέπει πλέον να 
χρησιμοποιείται. Ο δίσκος μπορεί να απορριφθεί μετά το πρώτο άνοιγμα. Εάν το κάλυμμα της 
συσκευής εισπνοών ανοιχτεί και κλειστεί χωρίς να εισπνεύσετε το φαρμακευτικό προϊόν, η δόση 
θα χαθεί. Η χαμένη δόση θα παραμείνει με ασφάλεια στο εσωτερικό της συσκευής εισπνοών, αλλά 
δεν θα είναι πλέον διαθέσιμη για εισπνοή. Δεν είναι δυνατή η τυχαία λήψη επιπλέον ποσότητας 
φαρμάκου ή διπλής δόσης με μία εισπνοή. 
Οδηγίες χρήσης. α) Προετοιμάστε μια δόση. Ανοίξτε το κάλυμμα όταν είστε έτοιμοι να ει-
σπνεύσετε τη δόση. Η συσκευή εισπνοών δεν πρέπει να ανακινείται. Μετακινείστε το κάλυμμα 
προς τα κάτω μέχρι να ακουστεί ένα «κλικ». Το φάρμακο είναι πλέον έτοιμο για εισπνοή. Ο δοσο-
μετρητής μετρά αντίστροφα κατά 1 για επιβεβαίωση. Αν ο δοσομετρητής δεν μετρήσει αντίστροφα 
καθώς ακούγεται το «κλικ», το φάρμακο δεν θα χορηγηθεί από τη συσκευή εισπνοών και πρέπει 
να επιστραφεί σε ένα φαρμακοποιό για να σας συμβουλέψει. 
β) Πώς να εισπνεύσετε το φάρμακο. Η συσκευή εισπνοών πρέπει να κρατείται μακριά από το 
στόμα καθώς εκπνέετε στο βαθμό που αισθάνεστε άνετα. Αλλά μην εκπνέετε μέσα στη συσκευή. Το 
επιστόμιο πρέπει να τοποθετηθεί ανάμεσα στα χείλη και τα χείλη πρέπει να κλείσουν σφιχτά γύρω 
από αυτό. Οι αεραγωγοί δεν πρέπει να φράζονται με τα δάχτυλα κατά τη διάρκεια της χρήσης. • 
Πάρτε μια μακρά, σταθερή, βαθιά εισπνοή. Αυτή η αναπνοή πρέπει να κρατηθεί όσο το δυνατόν 
περισσότερο (τουλάχιστον 3-4 δευτερόλεπτα). • Απομακρύνετε τη συσκευή εισπνοών από το στό-
μα. • Εκπνεύστε αργά και απαλά. Είναι πιθανό να μην μπορέσετε να γευτείτε ή να αισθανθείτε το 
φάρμακο, ακόμη και όταν χρησιμοποιείτε σωστά τη συσκευή εισπνοών. Το επιστόμιο της συσκευής 
εισπνοών μπορεί να καθαριστεί χρησιμοποιώντας ένα στεγνό χαρτομάντιλο πριν το κλείσιμο του 
καλύμματος. 
γ) Κλείστε τη συσκευή εισπνοών. Σπρώξτε το κάλυμμα προς τα επάνω όσο περισσότερο γίνεται 
για να καλύψετε το επιστόμιο. 
4.3 Αντενδείξεις. Υπερευαισθησία στις δραστικές ουσίες ή σε κάποιο από τα έκδοχα που αναφέ-
ρονται στην παράγραφο 6.1. 
4.4 Ειδικές προειδοποιήσεις και προφυλάξεις κατά τη χρήση. Άσθμα. Ο συνδυασμός ουμε-
κλιδίνιο/βιλαντερόλη δεν πρέπει να χρησιμοποιείται σε ασθενείς με άσθμα καθώς δεν έχει μελε-
τηθεί σε αυτόν τον πληθυσμό ασθενών. Παράδοξος βρογχόσπασμος. Η χορήγηση του συνδυασμού 
ουμεκλιδίνιο/βιλαντερόλη μπορεί να οδηγήσει σε παράδοξο βρογχόσπασμο που ενδέχεται να 
είναι απειλητικός για τη ζωή. Η θεραπεία με το συνδυασμό ουμεκλιδίνιο/βιλαντερόλη θα πρέπει 
να διακοπεί άμεσα εάν παρουσιαστεί παράδοξος βρογχόσπασμος και αν κριθεί απαραίτητο, θα 
πρέπει να ξεκινήσει εναλλακτική θεραπεία. Δεν ενδείκνυται για χρήση σε οξείες καταστάσεις. Ο 
συνδυασμός ουμεκλιδίνιο/βιλαντερόλη δεν ενδείκνυται για την αντιμετώπιση οξέων επεισοδίων 
βρογχόσπασμου. Επιδείνωση νόσου. Η αύξηση της χρήσης βρογχοδιασταλτικών βραχείας δράσης 
για την ανακούφιση από τα συμπτώματα υποδηλώνει επιδείνωση του ελέγχου. Σε περίπτωση επι-

δείνωσης της ΧΑΠ κατά τη διάρκεια της θεραπείας με το συνδυασμό ουμεκλιδίνιο/βιλαντερόλη, θα 
πρέπει να πραγματοποιηθεί εκ νέου αξιολόγηση του ασθενούς και του θεραπευτικού σχήματος για 
τη ΧΑΠ. Επιδράσεις στο καρδιαγγειακό. Επιδράσεις στο καρδιαγγειακό σύστημα, όπως καρδιακές 
αρρυθμίες, π.χ., κολπική μαρμαρυγή και ταχυκαρδία, μπορεί να παρατηρηθούν μετά τη χορήγηση 
ανταγωνιστών των μουσκαρινικών υποδοχέων και συμπαθομιμητικών, συμπεριλαμβανομένου του 
συνδυασμού ουμεκλιδίνιο/βιλαντερόλη. Οι ασθενείς με κλινικά σημαντική μη ελεγχόμενη καρδι-
αγγειακή νόσο εξαιρέθηκαν από τις κλινικές μελέτες. Ως εκ τούτου, ο συνδυασμός ουμεκλιδίνιο/
βιλαντερόλη θα πρέπει να χρησιμοποιείται με προσοχή σε ασθενείς με σοβαρή καρδιαγγειακή 
νόσο. Αντιμουσκαρινική δράση. Ως συνέπεια της αντιμουσκαρινικής του δράσης, ο συνδυασμός 
ουμεκλιδίνιο/βιλαντερόλη θα πρέπει να χρησιμοποιείται με προσοχή σε ασθενείς με κατακράτηση 
ούρων ή με γλαύκωμα κλειστής γωνίας. Υποκαλιαιμία. Οι β2-αδρενεργικοί αγωνιστές μπορεί να 
προκαλέσουν σημαντική υποκαλιαιμία σε ορισμένους ασθενείς, η οποία ενδέχεται να οδηγήσει σε 
καρδιαγγειακές ανεπιθύμητες ενέργειες. Η μείωση του καλίου ορού είναι συνήθως παροδική και 
δεν απαιτείται θεραπεία αποκατάστασης. Κλινικές επιδράσεις σχετιζόμενες με υποκαλιαιμία δεν 
παρατηρήθηκαν σε κλινικές μελέτες με το συνδυασμό ουμεκλιδίνιο/βιλαντερόλη στη συνιστώμε-
νη θεραπευτική δόση. Απαιτείται προσοχή όταν ο συνδυασμός ουμεκλιδίνιο/βιλαντερόλη χρησι-
μοποιείται μαζί με άλλα φαρμακευτικά προϊόντα που έχουν και αυτά τη δυνατότητα πρόκλησης 
υποκαλιαιμίας (βλέπε παράγραφο 4.5). Υπεργλυκαιμία. Οι β2-αδρενεργικοί αγωνιστές μπορεί να 
προκαλέσουν παροδική υπεργλυκαιμία σε ορισμένους ασθενείς. Δεν παρατηρήθηκαν σχετιζόμενες 
με τη θεραπεία κλινικές επιδράσεις στη γλυκόζη πλάσματος σε κλινικές μελέτες με το συνδυασμό 
ουμεκλιδίνιο/βιλαντερόλη στη συνιστώμενη θεραπευτική δόση. Κατά την έναρξη της θεραπείας με 
το συνδυασμό ουμεκλιδίνιο/βιλαντερόλη, η γλυκόζη πλάσματος θα πρέπει να παρακολουθείται 
πιο τακτικά σε διαβητικούς ασθενείς. Συνυπάρχουσες καταστάσεις. Ο συνδυασμός ουμεκλιδίνιο/
βιλαντερόλη πρέπει να χρησιμοποιείται με προσοχή σε ασθενείς με διαταραχές που συνοδεύονται 
από σπασμούς ή θυρεοτοξίκωση και σε ασθενείς που εμφανίζουν ασυνήθιστα ευαίσθητοι στους 
β2-αδρενεργικούς αγωνιστές. Έκδοχα. Αυτό το φαρμακευτικό προϊόν περιέχει λακτόζη. Οι ασθενείς 
με σπάνια κληρονομικά προβλήματα δυσανεξίας στη γαλακτόζη, ολικής έλλειψης λακτάσης ή δυσα-
πορρόφησης γλυκόζης-γαλακτόζης δεν πρέπει να χρησιμοποιήσουν αυτό το φαρμακευτικό προϊόν. 
4.5 Αλληλεπιδράσεις με άλλα φαρμακευτικά προϊόντα και άλλες μορφές αλληλεπίδρα-
σης. β-αδρενεργικοί αναστολείς. Τα φαρμακευτικά προϊόντα που περιέχουν β-αδρενεργικούς ανα-
στολείς μπορεί να εξασθενίσουν ή να ανταγωνίζονται τη δράση των β2-αδρενεργικών αγωνιστών, 
όπως η βιλαντερόλη. Θα πρέπει να αποφεύγεται η ταυτόχρονη χρήση μη εκλεκτικών ή εκλεκτικών 
β-αδρενεργικών αναστολέων, εκτός εάν υπάρχουν σοβαροί λόγοι για τη χρήση τους. Αλληλε-
πιδράσεις που βασίζονται στο μεταβολισμό και μεταφορείς. Η βιλαντερόλη αποτελεί υπόστρω-
μα του κυτοχρώματος P450 3A4 (CYP3A4). Η ταυτόχρονη χορήγηση ισχυρών αναστολέων του 
CYP3A4 (π.χ., κετοκοναζόλη, κλαριθρομυκίνη, ιτρακοναζόλη, ριτοναβίρη, τελιθρομυκίνη) μπορεί 
να αναστείλει το μεταβολισμό της βιλαντερόλης και να αυξήσει τη συστηματική έκθεση σε αυτό. Η 
συγχορήγηση με κετοκοναζόλη (400 mg) σε υγιείς εθελοντές αύξησε τη μέση AUC(0-t) και Cmax, 
της βιλαντερόλης κατά 65% και 22% αντίστοιχα. Η αύξηση της έκθεσης στη βιλαντερόλη δεν σχετί-
στηκε με αύξηση των συστηματικών επιδράσεων στην καρδιακή συχνότητα, οι οποίες σχετίζονται 
με τους β-αδρενεργικούς αγωνιστές,αύξηση στο κάλιο αίματος ή στο διάστημα QT (διορθωμένο 
με χρήση της μεθόδου Fridericia). Συνιστάται προσοχή κατά τη συγχορήγηση του συνδυασμού 
ουμεκλιδίνιο/βιλαντερόλη με κετοκοναζόλη καθώς και άλλους γνωστούς ισχυρούς αναστολείς 
του CYP3A4 καθώς υπάρχει πιθανότητα για αυξημένη συστηματική έκθεση στη βιλαντερόλη, που 
θα μπορούσε να οδηγήσει σε αύξηση της πιθανότητας εμφάνισης ανεπιθύμητων ενεργειών. Η 
βεραπαμίλη, ένας μέτριος αναστολέας του CYP3A4, δεν επηρέασε σημαντικά τη φαρμακοκινητική 
της βιλαντερόλης. Το ουμεκλιδίνιο αποτελεί υπόστρωμα του κυτοχρώματος P450 2D6 (CYP2D6). 
Η φαρμακοκινητική του ουμεκλιδίνιο σε σταθερή κατάσταση αξιολογήθηκε σε υγιείς εθελοντές με 
έλλειψη CYP2D6 (ασθενείς με πτωχό μεταβολισμό). Δεν παρατηρήθηκε επίδραση στην AUC ή τη 
Cmax του ουμεκλιδινίου σε δόση 8 φορές υψηλότερη. Αύξηση περίπου κατά 1,3 φορές της AUC του 
ουμεκλιδίνιο παρατηρήθηκε σε δόση υψηλότερη κατά 16 φορές χωρίς καμία επίδραση στη Cmax 
του ουμεκλιδινίου. Με βάση το εύρος αυτών των μεταβολών, δεν αναμένεται καμία σχετιζόμενη 
κλινική φαρμακευτική αλληλεπίδραση όταν ο συνδυασμός ουμεκλιδίνιο/βιλαντερόλη συγχορη-
γείται με αναστολείς του CYP2D6 ή όταν χορηγείται σε ασθενείς με γενετική ανεπάρκεια όσον 
αφορά τη δράση του CYP2D6 (άτομα με πτωχό μεταβολισμό). Το ουμεκλιδίνιο και η βιλαντερόλη 
αποτελούν υποστρώματα του διαβιβαστή της P-γλυκοπρωτεΐνης (P-gp). Αξιολογήθηκε η επίδραση 
του μέτριου αναστολέα του P-gp, βεραπαμίλη (240 mg άπαξ ημερησίως), στη φαρμακοκινητική 
του ουμεκλιδινίουκαι της βιλαντερόλης σε σταθερή κατάσταση, σε υγιείς εθελοντές. Δεν παρατη-
ρήθηκε επίδραση της βεραπαμίλης στη Cmax του ουμεκλιδινίουή της βιλαντερόλης. Παρατηρήθηκε 
αύξηση της AUC του ουμεκλιδινίουκατά 1,4 φορές περίπου χωρίς καμία επίδραση στην AUC της 
βιλαντερόλης. Με βάση το εύρος αυτών των μεταβολών, δεν αναμένεται καμία σχετιζόμενη κλι-
νική φαρμακευτική αλληλεπίδραση κατά τη συγχορήγηση του συνδυασμού ουμεκλιδίνιο/βιλαντε-
ρόλη με αναστολείς της P-gp. Άλλα αντιμουσκαρινικά και συμπαθομιμητικά. Η συγχορήγηση του 
συνδυασμού ουμεκλιδίνιο/βιλαντερόλη με άλλους μακράς δράσης μουσκαρινικούς ανταγωνιστές, 
μακράς δράσης β2-αδρενεργικούς αγωνιστές ή φαρμακευτικά προϊόντα που περιέχουν οποιον-
δήποτε από αυτούς τους παράγοντες, δεν έχει μελετηθεί και δεν συνιστάται, καθώς ενδέχεται να 
ενισχύσει γνωστές ανεπιθύμητες ενέργειες των εισπνεόμενων μουσκαρινικών ανταγωνιστών ή 
των β2 αδρενεργικών αγωνιστών (βλέπε παραγράφου; 4.4 και 4.9). Υποκαλιαιμία. Ταυτόχρονη 
θεραπεία με παράγωγα μεθυλοξανθίνης, στεροειδή ή μη καλιοσυντηρητικά διουρητικά που επά-
γουν υποκαλιαιμία, μπορεί να ενισχύσει την πιθανή υποκαλιαιμική δράση των β2-αδρενεργικών 
αγωνιστών και, επομένως, θα πρέπει να γίνεται με προσοχή (βλέπε παράγραφο 4.4). Άλλα φαρμα-
κευτικά προϊόντα για την αντιμετώπιση της ΧΑΠ. Παρόλο που δεν έχουν διεξαχθεί επίσημες in vivo 
μελέτες φαρμακευτικής αλληλεπίδρασης, ο εισπνεόμενος συνδυασμός ουμεκλιδίνιο/βιλαντερόλη 
έχει χρησιμοποιηθεί ταυτόχρονα με άλλα φαρμακευτικά προϊόντα για την αντιμετώπιση της ΧΑΠ 
συμπεριλαμβανομένων βραχείας δράσης συμπαθομιμητικών βρογχοδιασταλτικών και εισπνεόμε-
νων κορτικοστεροειδών χωρίς κλινική ένδειξη φαρμακευτικών αλληλεπιδράσεων. 
4.6 Γονιμότητα, κύηση και γαλουχία. Κύηση. Δεν διατίθενται δεδομένα από τη χρήση του συν-
δυασμού ουμεκλιδίνιο/βιλαντερόλη στις έγκυες γυναίκες. Οι μελέτες σε ζώα έδειξαν αναπαρα-
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γωγική τοξικότητα σε επίπεδα έκθεσης χωρίς κλινικές επιδράσεις μετά τη χορήγηση βιλαντερόλη 
(βλέπε παράγραφο 5.3). Ο συνδυασμός ουμεκλιδίνιο/βιλαντερόλη πρέπει να χρησιμοποιείται κατά 
τη διάρκεια της εγκυμοσύνης μόνο εάν το αναμενόμενο όφελος για τη μητέρα υπερτερεί του δυ-
νητικού κινδύνου για το έμβρυο. 
Θηλασμός. Δεν είναι γνωστό εάν το ουμεκλιδίνιο ή η βιλαντερόλη αποβάλλονται στο ανθρώπινο 
γάλα. Ωστόσο, άλλοι β2-αδρενεργικοί αγωνιστές ανιχνεύονται στο ανθρώπινο γάλα. Ο κίνδυνος 
στα νεογέννητα/βρέφη δεν μπορεί να αποκλειστεί. Πρέπει να αποφασιστεί εάν θα διακοπεί ο θη-
λασμός ή θα διακοπεί η θεραπεία με το συνδυασμό ουμεκλιδίνιο/βιλαντερόλη λαμβάνοντας υπόψη 
το όφελος του θηλασμού για το παιδί και το όφελος της θεραπείας για τη γυναίκα. 
Γονιμότητα. Δεν διατίθενται δεδομένα σχετικά με τις επιδράσεις του συνδυασμού ουμεκλιδίνιο/
βιλαντερόλη στην ανθρώπινη γονιμότητα. Μελέτες σε ζώα δεν υποδεικνύουν επίδραση του ουμε-
κλιδινίου ή της βιλαντερόλης στη γονιμότητα. 
4.7 Επίδραση στην ικανότητα οδήγησης και χειρισμού μηχανημάτων. Ο συνδυασμός ου-
μεκλιδίνιο/βιλαντερόλη δεν έχει καμία ή έχει ασήμαντη επίδραση στην ικανότητα οδήγησης και 
χειρισμού μηχανημάτων. 
4.8 Ανεπιθύμητες ενέργειες. Περίληψη του προφίλ ασφάλειας. Η πιο συχνά αναφερόμενη ανε-
πιθύμητη ενέργεια με το συνδυασμό ουμεκλιδίνιο/βιλαντερόλη ήταν ρινοφαρυγγίτιδα (9%). 
Περιληπτικός πίνακας ανεπιθύμητων ενεργειών. Το προφίλ ασφαλείας του ANORO ELLIPTA βα-
σίζεται στην εμπειρία από την ασφάλεια του συνδυασμού ουμεκλιδίνιο/βιλαντερόλη και των επι-
μέρους συστατικών από το πρόγραμμα κλινικής ανάπτυξης που συμπεριλάμβανε 6.855 ασθενείς 
με ΧΑΠ και από αυθόρμητες αναφορές. Το πρόγραμμα κλινικής ανάπτυξης περιελάμβανε 2.354 
ασθενείς λάμβαναν το συνδυασμό ουμεκλιδίνιο/βιλαντερόλη άπαξ ημερησίως στις κλινικές μελέ-
τες Φάσης III διάρκειας 24 εβδομάδων ή μεγαλύτερης, εκ των οποίων 1.296 λάμβαναν τη συνι-
στώμενη δόση των 55/22 μικρογραμμαρίων σε μελέτες διάρκειας 24 εβδομάδων, 832 λάμβαναν 
υψηλότερη δόση 113/22 μικρογραμμαρίων σε μελέτες διάρκειας 24 εβδομάδων και 226 λάμβα-
ναν 113/22 μικρογραμμάρια σε μια μελέτη διάρκειας 12 μηνών. Οι συχνότητες των ανεπιθύμητων 
ενεργειών που αναφέρονται στον παρακάτω πίνακα περιλαμβάνουν μη επεξεργασμένα ποσοστά 
επίπτωσης που παρατηρήθηκαν στο σύνολο πέντε μελετών διάρκειας 24 εβδομάδων και στη με-
λέτη ασφαλείας διάρκειας 12 μηνών. Η συχνότητα των ανεπιθύμητων ενεργειών ορίζεται με τη 
χρήση της ακόλουθης συνθήκης: πολύ συχνές (≥ 1/10), συχνές (≥ 1/100 έως < 1/10), όχι συχνές 
(≥ 1/1.000 έως < 1/100), σπάνιες (≥ 1/10.000 έως < 1/1.000), πολύ σπάνιες (< 1/10.000), και μη 
γνωστές (δεν μπορούν να εκτιμηθούν με βάση τα διαθέσιμα δεδομένα).
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Λοιμώξεις και παρασιτώσεις Λοίμωξη του ουροποιητικού
Παραρρινικολπίτιδα
Ρινοφαρυγγίτιδα
Φαρυγγίτιδα
Λοίμωξη του ανώτερου αναπνευστικού

Συχνή
Συχνή
Συχνή
Συχνή
Συχνή

Διαταραχές 
του ανοσοποιητικού
συστήματος

Αντιδράσεις υπερευαισθησίας που
περιλαμβάνουν:
Εξάνθημα
Αναφυλαξία, αγγειοοίδημα και κνίδωση

Όχι συχνή
Σπάνια

Διαταραχές του νευρικού 
συστήματος

Κεφαλαλγία
Τρόμος
Δυσγευσία
Ζάλη

Συχνή
Όχι συχνή
Όχι συχνή
Μη γνωστή

Οφθαλμικές διαταραχές Θαμπή όραση
Γλαύκωμα
Ενδοφθάλμια πίεση αυξημένη
Πόνος του οφθαλμού

Σπάνια
Σπάνια
Σπάνια 
Σπάνια

Καρδιακές διαταραχές Κολπική μαρμαρυγή
Υπερκοιλιακή ταχυκαρδία
Ιδιοκοιλιακός ρυθμός
Ταχυκαρδία
Υπερκοιλιακές έκτακτες συστολές
Αίσθημα παλμών

Όχι συχνή
Όχι συχνή
Όχι συχνή
Όχι συχνή
Όχι συχνή
Όχι συχνή

Διαταραχές του 
αναπνευστικού συστήματος, 
του θώρακα και του 
μεσοθωρακίου

Βήχας
Στοματοφαρυγγικό άλγος
Δυσφωνία
Παράδοξος βρογχόσπασμος

Συχνή
Συχνή
Όχι συχνή
Σπάνια

Διαταραχές του 
γαστρεντερικού

Δυσκοιλιότητα
Ξηροστομία

Συχνή
Συχνή

Διαταραχές του δέρματος και 
του υποδόριου ιστού

Εξάνθημα Όχι συχνή

Διαταραχές του 
μυοσκελετικού συστήματος 
και του συνδετικού ιστού 

Μυϊκοί σπασμοί Όχι συχνή

Διαταραχές των νεφρών και 
των ουροφόρων οδών

Κατακράτηση ούρων
Δυσουρία
Απόφραξη εξόδου ουροδόχου κύστεως

Σπάνια
Σπάνια
Σπάνια

Αναφορά πιθανολογούμενων ανεπιθύμητων ενεργειών Η αναφορά πιθανολογούμενων ανεπιθύ-
μητων ενεργειών μετά από τη χορήγηση άδειας κυκλοφορίας του φαρμακευτικού προϊόντος είναι 
σημαντική. Επιτρέπει τη συνεχή παρακολούθηση της σχέσης οφέλους/κινδύνου του φαρμακευτι-
κού προϊόντος. Ζητείται από τους επαγγελματίες υγείας να αναφέρουν οποιεσδήποτε πιθανολο-
γούμενες ανεπιθύμητες ενέργειες στον Εθνικό Οργανισμό Φαρμάκων (Μεσογείων 284, GR-15562 
Χολαργός, Αθήνα, Τηλ: + 30 213 2040380/337, Φαξ: + 30 210 6549585, Ιστότοπος: http://www.
eof.gr) και στην Κύπρο Φαρμακευτικές Υπηρεσίες Υπουργείο Υγείας, CY-1475 Λευκωσία, Τηλ: + 
357 22608607, Φαξ: + 357 22608649, Ιστότοπος: www.moh.gov.cy/phs. 
4.9 Υπερδοσολογία. Η υπερδοσολογία με το συνδυασμό ουμεκλιδίνιο/βιλαντερόλη μπορεί να 
προκαλέσει σημεία και συμπτώματα λόγω της δράσης των επιμέρους συστατικών, σύμφωνα με τις 
γνωστές ανεπιθύμητες ενέργειες των εισπνεόμενων μουσκαρινικών ανταγωνιστών (π.χ. ξηροστο-
μία, διαταραχές της οπτικής προσαρμογής και ταχυκαρδία) ή με αυτές που έχουν παρατηρηθεί με 
υπερδοσολογία από άλλους β2-αδρενεργικούς αγωνιστές (π.χ., αρρυθμίες, τρόμος, κεφαλαλγία, 
αίσθημα παλμών, ναυτία, υπεργλυκαιμία και υποκαλιαιμία). Αν συμβεί υπερδοσολογία, ο ασθενής 
θα πρέπει να αντιμετωπιστεί υποστηρικτικά με την κατάλληλη παρακολούθηση κατά περίπτωση.
5. ΦΑΡΜΑΚΟΛΟΓΙΚΕΣ ΙΔΙΟΤΗΤΕΣ. 
5.1 Φαρμακοδυναμικές ιδιότητες. Φαρμακοθεραπευτική κατηγορία: Φάρμακα για αποφρακτι-
κές παθήσεις των αεραγωγών, αδρενεργικά σε συνδυασμό με αντιχολινεργικά, περιλαμβανομέ-
νων τριπλών συνδυασμών με κορτικοστεροειδή, κωδικός ATC: R03AL03. 
6. ΦΑΡΜΑΚΕΥΤΙΚΕΣ ΠΛΗΡΟΦΟΡΙΕΣ. 
6.1 Κατάλογος εκδόχων. Μονοϋδρική λακτόζη, Μαγνήσιο στεατικό. 
6.2 Aσυμβατότητες. Δεν εφαρμόζεται. 
6.3 Διάρκεια ζωής. 2 χρόνια. Διάρκεια ζωής κατά τη χρήση μετά το άνοιγμα του δίσκου: 6 εβδο-
μάδες. 
6.4 Ιδιαίτερες προφυλάξεις κατά την φύλαξη του προϊόντος. Μη φυλάσσετε σε θερμοκρασία 
μεγαλύτερη των 30°C. Αν φυλάσσεται σε ψυγείο, αφήστε τη συσκευή εισπνοών τουλάχιστον μία 
ώρα ώστε να επανέλθει σε θερμοκρασία δωματίου πριν από τη χρήση. Φυλάσσετε τη συσκευή 
εισπνοών μέσα στο σφραγισμένο δίσκο για να προστατεύεται από την υγρασία και αφαιρέστε μόνο 
αμέσως πριν από την πρώτη χρήση. Γράψτε την ημερομηνία που πρέπει να απορριφθεί η συσκευή 
εισπνοών, στο χώρο που παρέχεται στην ετικέτα. Η ημερομηνία πρέπει να προστεθεί μόλις η συ-
σκευή εισπνοών αφαιρεθεί από το δίσκο. 
6.5 Φύση και συστατικά του περιέκτη. Η συσκευή εισπνοών ELLIPTA αποτελείται από ένα 
σώμα χρώματος ανοικτού γκρι, ένα κάλυμμα επιστομίου χρώματος κόκκινου και ένα δοσομετρη-
τή, συσκευασμένα σε δίσκο από φύλλο αλουμινίου που περιέχει ένα φακελίσκο με αφυγραντικό 
silica gel. Ο δίσκος είναι σφραγισμένος με αφαιρούμενο κάλυμμα από φύλλο αλουμινίου. Η συ-
σκευή εισπνοών είναι μία συσκευή που αποτελείται από πολλά μέρη και είναι κατασκευασμένη 
από πολυπροπυλένιο, πολυαιθυλένιο υψηλής πυκνότητας, πολυοξυμεθυλένιο, τερεφθαλικό πο-
λυβουτυλένιο, ακρυλονιτρικό βουταδιενικό στυρένιο, πολυανθρακικό και ανοξείδωτο χάλυβα. Η 
συσκευή εισπνοών περιέχει δύο συσκευασίες τύπου κυψέλης από φύλλο αλουμινίου των 7 ή των 
30 δόσεων. Συσκευές εισπνοών των 7 ή 30 δόσεων. Πολυσυσκευασία των 3 συσκευών εισπνοών 
x 30 δόσεις. Μπορεί να μην κυκλοφορούν όλες οι συσκευασίες. 
6.6 Ιδιαίτερες προφυλάξεις απόρριψης. Κάθε αχρησιμοποίητο φαρμακευτικό προϊόν ή υπό-
λειμμα πρέπει να απορρίπτεται σύμφωνα με τις κατάτόπους ισχύουσες σχετικές διατάξεις. 
7. ΚΑΤΟΧΟΣ ΤΗΣ ΑΔΕΙΑΣ ΚΥΚΛΟΦΟΡΙΑΣ. GlaxoSmithKline (Ireland) Limited, 12 Riverwalk, 
Citywest Business Campus, Dublin 24, Ιρλανδία. 
8. ΑΡΙΘΜΟΣ(ΟΙ) ΑΔΕΙΑΣ ΚΥΚΛΟΦΟΡΙΑΣ.
EU/1/14/898/001, 
EU/1/14/898/002, 
EU/1/14/898/003. 
9. ΗΜΕΡΟΜΗΝΙΑ ΠΡΩΤΗΣ ΕΓΚΡΙΣΗΣ/ΑΝΑΝΕΩΣΗΣ ΤΗΣ ΑΔΕΙΑΣ. Ημερομηνία πρώτης έγκρι-
σης: 08 Μαΐου 2014. Ημερομηνία τελευταίας ανανέωσης: 15 Ιανουάριος 2019. 
10. ΗΜΕΡΟΜΗΝΙΑ ΑΝΑΘΕΩΡΗΣΗΣ ΤΟΥ ΚΕΙΜΕΝΟΥ. 18/11/2022.
Λεπτομερείς πληροφορίες για το παρόν φαρμακευτικό προϊόν είναι διαθέσιμες στο δικτυακό τόπο 
του Ευρωπαϊκού Οργανισμού Φαρμάκων http://www.ema.europa.eu.
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ΣΥΝΤΟΜΗ ΠΕΡΙΛΗΨΗ ΤΩΝ ΧΑΡΑΚΤΗΡΙΣΤΙΚΩΝ ΤΟΥ ΠΡΟΪΟΝΤΟΣ TRELEGY ELLIPTA
1. ΟΝΟΜΑΣΙΑ ΤΟΥ ΦΑΡΜΑΚΕΥΤΙΚΟΥ ΠΡΟΙΟΝΤΟΣ: Trelegy Ellipta 92 μικρογραμμάρια/55 μικρογραμμά-
ρια/22 μικρογραμμάρια κόνις για εισπνοή σε δόσεις.
2. ΠΟΙΟΤΙΚΗ ΚΑΙ ΠΟΣΟΤΙΚΗ ΣΥΝΘΕΣΗ: Η παρεχόμενη δόση κάθε εφάπαξ εισπνοής (η δόση που εξέρχεται 
από το επιστόμιο) είναι 92 μικρογραμμάρια φουροϊκής φλουτικαζόνης, 65 μικρογραμμάρια βρωμιούχου ου-
μεκλιδίνιου που ισοδυναμούν με 55 μικρογραμμάρια ουμεκλιδίνιο και 22 μικρογραμμάρια βιλαντερόλης (ως 
trifenatate). Αυτό αντιστοιχεί σε προκαθορισμένη δόση 100 μικρογραμμαρίων φουροϊκής φλουτικαζόνης, 74,2 
μικρογραμμαρίων βρωμιούχου ουμεκλιδίνιου που ισοδυναμούν με 62,5 μικρογραμμάρια ουμεκλιδίνιο και 25 
μικρογραμμαρίων βιλαντερόλης (ως trifenatate). Έκδοχο με γνωστή δράση: Κάθε παρεχόμενη δόση περιέχει 
περίπου 25 mg μονοϋδρικής λακτόζης. Για τον πλήρη κατάλογο των εκδόχων, βλ. παράγραφο 6.1.
3. ΦΑΡΜΑΚΟΤΕΧΝΙΚΗ ΜΟΡΦΗ: Κόνις για εισπνοή, σε δόσεις (κόνις για εισπνοή).Λευκή κόνις σε συσκευή 
εισπνοών (Ellipta) χρώματος ανοικτού γκρι, με κάλυμμα επιστομίου χρώματος μπεζ και δοσομετρητή.
4. ΚΛΙΝΙΚΕΣ ΠΛΗΡΟΦΟΡΙΕΣ
4.1 Θεραπευτικές ενδείξεις: Το Trelegy Ellipta ενδείκνυται ως θεραπεία συντήρησης σε ενήλικες ασθενείς 
με μέτρια έως σοβαρή χρόνια αποφρακτική πνευμονοπάθεια (ΧΑΠ), οι οποίοι δεν αντιμετωπίζονται επαρκώς 
με συνδυασμό ενός εισπνεόμενου κορτικοστεροειδούς και ενός β2-αγωνιστή μακράς δράσης ή με συνδυασμό 
ενός β2-αγωνιστή μακράς δράσης και ενός ανταγωνιστή των μουσκαρινικών υποδοχέων μακράς δράσης (για τις 
επιδράσεις στον έλεγχο των συμπτωμάτων και την πρόληψη των παροξύνσεων, βλ. παράγραφο 5.1).
4.2 Δοσολογία και τρόπος χορήγησης: Δοσολογία. Η συνιστώμενη και μέγιστη δόση είναι μία εισπνοή 
μία φορά ημερησίως, την ίδια ώρα κάθε ημέρα. Εάν παραλειφθεί μία δόση, η επόμενη δόση θα πρέπει να ει-
σπνευστεί στη συνήθη ώρα την επόμενη ημέρα. Ειδικοί πληθυσμοί: Ηλικιωμένοι Δεν απαιτείται προσαρμογή 
της δόσης σε ασθενείς ηλικίας άνω των 65 ετών (βλ. παράγραφο 5.2). Νεφρική δυσλειτουργία: Δεν απαιτείται 
προσαρμογή της δόσης σε ασθενείς με νεφρική δυσλειτουργία (βλ. παράγραφο 5.2). Ηπατική δυσλειτουργία: 
Δεν απαιτείται προσαρμογή της δόσης σε ασθενείς με ήπια, μέτρια ή σοβαρή ηπατική δυσλειτουργία. Το Trelegy 
Ellipta θα πρέπει να χρησιμοποιείται με προσοχή σε ασθενείς με μέτρια έως σοβαρή ηπατική δυσλειτουργία 
(βλ. παραγράφους 4.4 και 5.2). Παιδιατρικός πληθυσμός: Δεν υπάρχει σχετική χρήση του Trelegy Ellipta στον 
παιδιατρικό πληθυσμό (ηλικίας κάτω των 18 ετών) για την ένδειξη της ΧΑΠ.
Τρόπος χορήγησης: Αποκλειστικά για εισπνεόμενη χρήση. 
Οδηγίες χρήσεως: Οι οδηγίες που ακολουθούν για τη συσκευή εισπνοών 30 δόσεων (επαρκεί για 30 ημέρες) 
ισχύουν επίσης και για τη συσκευή εισπνοών 14 δόσεων (επαρκεί για 14 ημέρες).
α) Προετοιμασία δόσης: Ανοίξτε το κάλυμμα όταν είσαστε έτοιμοι να εισπνεύσετε μία δόση. Η συσκευή εισπνοών 
δεν πρέπει να ανακινείται. Σπρώξτε τελείως το κάλυμμα προς τα κάτω μέχρι να ακούσετε ένα «κλικ». Το φαρ-
μακευτικό προϊόν είναι πλέον έτοιμο για εισπνοή. Ο δοσομετρητής μετρά αντίστροφα κατά 1 για επιβεβαίωση. 
Αν ο δοσομετρητής δεν μετρήσει αντίστροφα καθώς ακούγεται το «κλικ», η δόση δεν θα χορηγηθεί από τη 
συσκευή εισπνοών και θα πρέπει να την επιστρέψετε στο φαρμακοποιό για να σας συμβουλέψει.
β) Πώς να εισπνεύσετε το φαρμακευτικό προϊόν: Θα πρέπει να κρατήσετε τη συσκευή εισπνοών μακριά από το 
στόμα και να εκπνεύσετε όσο μπορείτε, αλλά να μην εκπνεύσετε στη συσκευή εισπνοών. Το επιστόμιο θα πρέπει 
να τοποθετείται ανάμεσα στα χείλη σας και στη συνέχεια τα χείλη σας θα πρέπει να κλείσουν σφιχτά γύρω του. 
Οι αεραγωγοί δεν πρέπει να φράζονται με τα δάχτυλα κατά τη διάρκεια της χρήσης.
 •  Πάρτε μία μακρά, σταθερή, βαθιά εισπνοή. Αυτή η αναπνοή πρέπει να κρατηθεί όσο το δυνατόν περισσότερο 

(τουλάχιστον 3 4 δευτερόλεπτα).
 • Απομακρύνετε τη συσκευή εισπνοών από το στόμα.
 • Εκπνεύστε αργά και απαλά.
Είναι πιθανό να μην μπορέσετε να γευτείτε ή να αισθανθείτε το φάρμακο, ακόμη και όταν χρησιμοποιείτε τη 
συσκευή εισπνοών σωστά. Το επιστόμιο της συσκευής εισπνοών μπορεί να καθαριστεί χρησιμοποιώντας στεγνό 
χαρτομάντιλο, προτού κλείσετε το κάλυμμα.
γ) Κλείστε τη συσκευή εισπνοών και ξεπλύνετε το στόμα σας: Σπρώξτε το κάλυμμα προς τα επάνω όσο περισ-
σότερο γίνεται για να καλύψετε το επιστόμιο. Ξεπλύνετε το στόμα σας με νερό μετά τη χρήση της συσκευής 
εισπνοών, μην το καταπιείτε. Αυτό θα μειώσει την πιθανότητα εμφάνισης ανεπιθύμητων ενεργειών όπως ο 
ερεθισμός του στόματος ή του φάρυγγα. Για περισσότερες οδηγίες σχετικά με το χειρισμό της συσκευής, βλ. 
παράγραφο 6.6.
4.3 Αντενδείξεις: Υπερευαισθησία στις δραστικές ουσίες ή σε κάποιο από τα έκδοχα που αναφέρονται στην 
παράγραφο 6.1.
4.4 Ειδικές προειδοποιήσεις και προφυλάξεις κατά τη χρήση: 
Άσθμα: Αυτό το φαρμακευτικό προϊόν δεν πρέπει να χρησιμοποιείται σε ασθενείς με άσθμα δεδομένου ότι δεν 
έχει μελετηθεί σε αυτόν τον πληθυσμό ασθενών.
Δεν ενδείκνυται για χρήση σε οξείες καταστάσεις: Δεν υπάρχουν κλινικά δεδομένα που να υποστηρίζουν τη 
χρήση του Trelegy Ellipta για την αντιμετώπιση οξέων επεισοδίων βρογχόσπασμου ή για την αντιμετώπιση μίας 
οξείας παρόξυνσης της ΧΑΠ (δηλ., ως θεραπεία διάσωσης).
Επιδείνωση νόσου: Η αυξανόμενη χρήση βρογχοδιασταλτικών βραχείας δράσης για την ανακούφιση από τα συ-
μπτώματα μπορεί να υποδηλώνει επιδείνωση του ελέγχου της νόσου. Σε περίπτωση επιδείνωσης της ΧΑΠ κατά 
τη διάρκεια της θεραπείας με Trelegy Ellipta, θα πρέπει να πραγματοποιηθεί εκ νέου αξιολόγηση του ασθενούς 
και του θεραπευτικού σχήματος για τη ΧΑΠ. Οι ασθενείς δεν θα πρέπει να σταματούν τη θεραπεία με Trelegy 
Ellipta χωρίς ιατρική επίβλεψη, καθώς τα συμπτώματα μπορεί να επανεμφανιστούν μετά τη διακοπή. 
Παράδοξος βρογχόσπασμος: Η χορήγηση του συνδυασμού φουροϊκής φλουτικαζόνης/ουμεκλιδίνιου/βιλαντε-
ρόλης μπορεί να προκαλέσει παράδοξο βρογχόσπασμο με άμεσο συριγμό και δυσκολία στην αναπνοή μετά 
τη χορήγηση της δόσης, ο οποίος μπορεί να είναι απειλητικός για τη ζωή.  Εάν εμφανιστεί παράδοξος βρογ-
χόσπασμος η θεραπεία θα πρέπει να διακόπτεται αμέσως.  Ο ασθενής θα πρέπει να αξιολογηθεί και, αν κριθεί 
απαραίτητο, να ξεκινήσει εναλλακτική θεραπεία. 
Καρδιαγγειακές επιδράσεις: Καρδιαγγειακές επιδράσεις, όπως καρδιακές αρρυθμίες, π.χ., κολπική μαρμαρυγή 
και ταχυκαρδία, μπορεί να παρατηρηθούν μετά τη χορήγηση ανταγωνιστών των μουσκαρινικών υποδοχέων 
και συμπαθομιμητικών, συμπεριλαμβανομένων του ουμεκλιδίνιου και της βιλαντερόλης, αντίστοιχα (βλ. παρά-
γραφο 4.8).  Ως εκ τούτου, το Trelegy Ellipta θα πρέπει να χρησιμοποιείται με προσοχή σε ασθενείς με ασταθή ή 
απειλητική για τη ζωή καρδιαγγειακή νόσο.
Ασθενείς με ηπατική δυσλειτουργία: Οι ασθενείς με μέτρια έως σοβαρή ηπατική δυσλειτουργία που λαμβάνουν 
Trelegy Ellipta θα πρέπει να παρακολουθούνται για την εμφάνιση συστηματικών ανεπιθύμητων ενεργειών που 
σχετίζονται με τα κορτικοστεροειδή (βλ. παράγραφο 5.2).
Συστηματικές επιδράσεις κορτικοστεροειδών: Συστηματικές επιδράσεις μπορεί να παρουσιαστούν με οποιοδή-
ποτε εισπνεόμενο κορτικοστεροειδές, ιδιαίτερα αν χορηγείται σε υψηλές δόσεις για μεγάλες περιόδους. Αυτές 
οι επιδράσεις είναι πολύ λιγότερο πιθανό να συμβούν σε σχέση με τα από του στόματος κορτικοστεροειδή. 
Οπτική διαταραχή: Ενδέχεται να αναφερθεί οπτική διαταραχή με τη συστηματική και τοπική χρήση κορτικο-
στεροειδών. Εάν ένας ασθενής παρουσιάζει συμπτώματα, όπως θαμπή όραση ή άλλες οπτικές διαταραχές, τότε 
θα πρέπει να εξετάζεται το ενδεχόμενο παραπομπής του ασθενούς σε οφθαλμίατρο για την αξιολόγηση των 
πιθανών αιτιών που ενδέχεται να περιλαμβάνουν καταρράκτη, γλαύκωμα ή σπάνιες ασθένειες, όπως κεντρική 

ορώδης χοριοαμφιβληστροειδοπάθεια (ΚΟΧΑ) και που έχουν αναφερθεί μετά τη χρήση συστηματικών και το-
πικών κορτικοστεροειδών.
Συνυπάρχουσες παθήσεις: Το Trelegy Ellipta θα πρέπει να χρησιμοποιείται με προσοχή σε ασθενείς με σπασμω-
δικές διαταραχές ή θυρεοτοξίκωση, καθώς και σε ασθενείς που παρουσιάζουν ασυνήθιστη ανταπόκριση σε 
β2-αδρενεργικούς αγωνιστές.Το Trelegy Ellipta θα πρέπει να χορηγείται με προσοχή σε ασθενείς με πνευμονική 
φυματίωση ή σε ασθενείς με χρόνιες ή μη αντιμετωπιζόμενες λοιμώξεις. 
Αντιχολινεργική δράση: Το Trelegy Ellipta θα πρέπει να χρησιμοποιείται με προσοχή σε ασθενείς με γλαύκωμα 
κλειστής γωνίας.  Οι ασθενείς θα πρέπει να ενημερώνονται σχετικά με τα σημεία και τα συμπτώματα του οξέος 
γλαυκώματος κλειστής γωνίας, να διακόπτουν τη χρήση του Trelegy Ellipta και να επικοινωνούν άμεσα με τον 
ιατρό τους σε περίπτωση που εμφανίσουν κάποιο από αυτά τα σημεία ή συμπτώματα. Θα πρέπει να συνιστάται 
προσοχή κατά τη συνταγογράφηση του Trelegy Ellipta σε ασθενείς με κατακράτηση ούρων ή παράγοντες κινδύ-
νου για κατακράτηση ούρων, π.χ. καλοήθης υπερτροφία του προστάτη. Έχουν παρατηρηθεί περιπτώσεις οξείας 
κατακράτησης ούρων μετά την κυκλοφορία του φαρμάκου (βλ. παράγραφο 4.8).
Πνευμονία σε ασθενείς με ΧΑΠ: Αύξηση στη συχνότητα εμφάνισης της πνευμονίας, συμπεριλαμβανομένης της 
πνευμονίας που απαιτεί νοσηλεία, έχει παρατηρηθεί σε ασθενείς με ΧΑΠ που λαμβάνουν εισπνεόμενα κορτικο-
στεροειδή. Υπάρχουν κάποιες ενδείξεις αυξημένου κινδύνου πνευμονίας με την αύξηση της δόσης στεροειδών, 
αλλά αυτό δεν έχει αποδειχθεί με βεβαιότητα σε όλες τις μελέτες. Δεν υπάρχουν οριστικές κλινικές ενδείξεις για 
διαφορές εντός της κατηγορίας ως προς το μέγεθος του κινδύνου πνευμονίας μεταξύ προϊόντων εισπνεόμενων 
κορτικοστεροειδών. Οι γιατροί θα πρέπει να παραμένουν σε εγρήγορση για πιθανή ανάπτυξη πνευμονίας σε 
ασθενείς με ΧΑΠ καθώς τα κλινικά χαρακτηριστικά αυτών των λοιμώξεων επικαλύπτονται με τα συμπτώματα 
των παροξύνσεων της ΧΑΠ. Οι παράγοντες κινδύνου για πνευμονία σε ασθενείς με ΧΑΠ περιλαμβάνουν το κά-
πνισμα, τη μεγαλύτερη ηλικία, το χαμηλό δείκτη μάζας σώματος (ΔΜΣ) και τη σοβαρή ΧΑΠ.
Υποκαλιαιμία: Οι β2-αδρενεργικοί αγωνιστές μπορεί να προκαλέσουν σημαντική υποκαλιαιμία σε ορισμένους 
ασθενείς, η οποία έχει τη δυνατότητα να προκαλέσει ανεπιθύμητες καρδιαγγειακές επιδράσεις. Η μείωση του 
καλίου ορού είναι συνήθως παροδική και δεν απαιτείται αναπλήρωση. Δεν παρατηρήθηκαν κλινικά σημαντικές 
επιδράσεις υποκαλιαιμίας στις κλινικές μελέτες με το Trelegy Ellipta στη συνιστώμενη θεραπευτική δόση. Θα 
πρέπει να επιδεικνύεται προσοχή όταν το Trelegy Ellipta χρησιμοποιείται με άλλα φαρμακευτικά προϊόντα που 
επίσης έχουν τη δυνατότητα να προκαλέσουν υποκαλιαιμία (βλ. παράγραφο 4.5).
Υπεργλυκαιμία: Οι β2-αδρενεργικοί αγωνιστές μπορεί να προκαλέσουν παροδική υπεργλυκαιμία σε ορισμένους 
ασθενείς. Δεν παρατηρήθηκαν κλινικά σημαντικές επιδράσεις στα επίπεδα της γλυκόζης στο πλάσμα στις κλινι-
κές μελέτες με φουροϊκή φλουτικαζόνη/ουμεκλιδίνιο/βιλαντερόλη στη συνιστώμενη θεραπευτική δόση. Έχουν 
υπάρξει αναφορές αυξήσεων των επιπέδων της γλυκόζης στο αίμα σε διαβητικούς ασθενείς που έλαβαν θερα-
πεία με φουροϊκή φλουτικαζόνη/ουμεκλιδίνιο/βιλαντερόλη και αυτό θα πρέπει να λαμβάνεται υπόψη κατά τη 
χορήγηση σε ασθενείς με ιστορικό σακχαρώδους διαβήτη. Μετά την έναρξη της θεραπείας με Trelegy Ellipta, η 
γλυκόζη πλάσματος θα πρέπει να παρακολουθείται πιο στενά σε διαβητικούς ασθενείς.
Έκδοχα: Αυτό το φαρμακευτικό προϊόν περιέχει λακτόζη. Οι ασθενείς με σπάνια κληρονομικά προβλήματα δυ-
σανεξίας στη γαλακτόζη, έλλειψης συνολικής λακτάσης ή δυσαπορρόφηση γλυκόζης γαλακτόζης δεν πρέπει να 
χρησιμοποιήσουν αυτό το φαρμακευτικό προϊόν.
4.5 Αλληλεπιδράσεις με άλλα φαρμακευτικά προϊόντα και άλλες μορφές αλληλεπίδρασης: Κλινικά 
σημαντικές φαρμακευτικές αλληλεπιδράσεις με το συνδυασμό φουροϊκής φλουτικαζόνης/ουμεκλιδίνιου/βιλα-
ντερόλης σε κλινικές δόσεις θεωρούνται μη πιθανές λόγω των χαμηλών συγκεντρώσεων που επιτυγχάνονται 
στο πλάσμα μετά την εισπνοή της δόσης.
Αλληλεπίδραση με β αναστολείς: Οι β2-αδρενεργικοί αναστολείς μπορεί να εξασθενίσουν ή να ανταγωνίζονται 
τη δράση των β2-αδρενεργικών αγωνιστών, όπως η βιλαντερόλη. Εάν απαιτείται η χρήση β-αναστολέων, θα 
πρέπει να εξετάζεται το ενδεχόμενο χρήσης καρδιοεκλεκτικών β-αναστολέων, ωστόσο, θα πρέπει να επιδεικνύ-
εται προσοχή κατά την ταυτόχρονη χρήση μη εκλεκτικών και εκλεκτικών β-αναστολέων. 
Αλληλεπίδραση με αναστολέα του CYP3A4: Η φουροϊκή φλουτικαζόνη και η βιλαντερόλη αποβάλλονται ταχέ-
ως μέσω εκτεταμένου μεταβολισμού πρώτης διόδου με τη διαμεσολάβηση του ενζύμου CYP3A4. Συνιστάται 
προσοχή κατά τη συγχορήγηση με ισχυρούς αναστολείς του CYP3A4 (π.χ., κετοκοναζόλη, ριτοναβίρη, προϊόντα 
που περιέχουν κομπισιστάτη) καθώς υπάρχει πιθανότητα αυξημένης συστηματικής έκθεσης τόσο στη φουρο-
ϊκή φλουτικαζόνη όσο και στη βιλαντερόλη, γεγονός που θα μπορούσε να οδηγήσει σε αυξημένη πιθανότητα 
εμφάνισης ανεπιθύμητων ενεργειών. Η συγχορήγηση πρέπει να αποφεύγεται εκτός αν το όφελος υπερτερεί του 
αυξημένου κινδύνου συστηματικών ανεπιθύμητων ενεργειών των κορτικοστεροειδών, στην οποία περίπτωση 
οι ασθενείς θα πρέπει να παρακολουθούνται για συστηματικές ανεπιθύμητες ενέργειες των κορτικοστεροει-
δών. Πραγματοποιήθηκε μια μελέτη επαναλαμβανόμενων δόσεων σε υγιή άτομα με συνδυασμό φουροϊκής 
φλουτικαζόνης/βιλαντερόλης (184/22 μικρογραμμάρια) και κετοκοναζόλη (400 χιλιοστόγραμμα, ένας ισχυρός 
αναστολέας του CYP3A4). Η συγχορήγηση αύξησε τη μέση AUC(0-24) και Cmax της φουροϊκής φλουτικαζόνης κατά 
36% και 33%, αντίστοιχα. Η αύξηση της έκθεσης στη φουροϊκή φλουτικαζόνη συσχετίστηκε με μείωση της 
τάξεως του 27% της σταθμισμένης μέσης τιμής της κορτιζόλης ορού σε διάστημα 0 24 ωρών. Η συγχορήγηση 
αύξησε τη μέση AUC(0-t) και Cmax της βιλαντερόλης κατά 65% και 22%, αντίστοιχα. Η αύξηση της έκθεσης στη 
βιλαντερόλη δεν συσχετίστηκε με αύξηση των σχετιζόμενων με τους β2-αγωνιστές συστηματικών επιδράσεων 
στην καρδιακή συχνότητα ή το κάλιο αίματος.
Αλληλεπίδραση με αναστολείς του CYP2D6/πολυμορφισμός του CYP2D6: Το ουμεκλιδίνιο αποτελεί υπόστρωμα 
του κυτοχρώματος P450 2D6 (CYP2D6). Η φαρμακοκινητική του ουμεκλιδίνιου σε σταθεροποιημένη κατάστα-
ση αξιολογήθηκε σε υγιείς εθελοντές με έλλειψη CYP2D6 (άτομα με περιορισμένη μεταβολική ικανότητα). Δεν 
παρατηρήθηκε επίδραση στην AUC ή τη Cmax του ουμεκλιδίνιου με δόση 8 φορές υψηλότερη από τη θεραπευτι-
κή δόση. Αύξηση περίπου κατά 1,3 φορές της AUC του ουμεκλιδίνιου παρατηρήθηκε σε δόση υψηλότερη κατά 
16 φορές χωρίς καμία επίδραση στη Cmax του ουμεκλιδίνιου. Με βάση το μέγεθος αυτών των μεταβολών, δεν 
αναμένεται καμία κλινικά σημαντική φαρμακευτική αλληλεπίδραση όταν ο συνδυασμός φουροϊκής φλουτικα-
ζόνης/ουμεκλιδίνιου/βιλαντερόλης συγχορηγείται με αναστολείς του CYP2D6 ή όταν χορηγείται σε ασθενείς 
με γενετική ανεπάρκεια όσον αφορά τη δράση του CYP2D6 (άτομα με περιορισμένη μεταβολική ικανότητα).
Αλληλεπίδραση με αναστολείς της P-γλυκοπρωτεΐνης: Η φουροϊκή φλουτικαζόνη, το ουμεκλιδίνιο και η βι-
λαντερόλη αποτελούν υποστρώματα του μεταφορέα P γλυκοπρωτεΐνη (P-gp). Αξιολογήθηκε η επίδραση του 
μέτριου αναστολέα της P-gp βεραπαμίλη (240 mg άπαξ ημερησίως) στη φαρμακοκινητική του ουμεκλιδίνιου 
και της βιλαντερόλης σε σταθεροποιημένη κατάσταση σε υγιείς εθελοντές. Δεν παρατηρήθηκε επίδραση της 
βεραπαμίλης στη Cmax του ουμεκλιδίνιου ή της βιλαντερόλης. Παρατηρήθηκε αύξηση της AUC του ουμεκλιδί-
νιου κατά 1,4 φορές περίπου, χωρίς καμία επίδραση στην AUC της βιλαντερόλης. Με βάση το μέγεθος αυτών 
των μεταβολών, δεν αναμένεται καμία κλινικά σημαντική φαρμακευτική αλληλεπίδραση κατά τη συγχορήγηση 
του συνδυασμού φουροϊκής φλουτικαζόνης/ουμεκλιδίνιου/βιλαντερόλης με αναστολείς της P-gp. Δεν έχουν 
διενεργηθεί κλινικές φαρμακολογικές μελέτες με ειδικό αναστολέα της P-gp και φουροϊκή φλουτικαζόνη. 
Άλλα μακράς δράσης αντιμουσκαρινικά και μακράς δράσης β2-αδρενεργικοί αγωνιστές: Η συγχορήγηση του 
Trelegy Ellipta με άλλους μακράς δράσης μουσκαρινικούς ανταγωνιστές ή μακράς δράσης β2-αδρενεργικούς 
αγωνιστές δεν έχει μελετηθεί και δεν συνιστάται διότι μπορεί να ενισχύσει τις ανεπιθύμητες ενέργειες (βλ. πα-
ραγράφους 4.8 και 4.9).
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Υποκαλιαιμία: Η ταυτόχρονη θεραπεία με παράγωγα μεθυλοξανθίνης, στεροειδή ή μη καλιοσυντηρητικά διου-
ρητικά που επάγουν υποκαλιαιμία μπορεί να ενισχύσει την πιθανή υποκαλιαιμική δράση των β2-αδρενεργικών 
αγωνιστών. Ως εκ τούτου θα πρέπει να επιδεικνύεται προσοχή (βλ. παράγραφο 4.4).
4.6 Γονιμότητα, κύηση και γαλουχία Κύηση: Είναι περιορισμένα τα δεδομένα από τη χρήση του συνδυα-
σμού φουροϊκής φλουτικαζόνης/ουμεκλιδίνιου/βιλαντερόλης στις έγκυες γυναίκες. Μελέτες σε ζώα κατέδειξαν 
τοξικότητα στην αναπαραγωγική ικανότητα σε εκθέσεις οι οποίες δεν είναι κλινικά σημαντικές (βλ. παράγραφο 
5.3). Η χορήγηση του Trelegy Ellipta σε έγκυες γυναίκες θα πρέπει να εξετάζεται μόνο αν το αναμενόμενο όφε-
λος για τη μητέρα δικαιολογεί τον δυνητικό κίνδυνο για το έμβρυο. Θηλασμός: Δεν είναι γνωστό κατά πόσο η 
φουροϊκή φλουτικαζόνη, το ουμεκλιδίνιο, η βιλαντερόλη ή οι μεταβολίτες τους απεκκρίνονται στο ανθρώπινο 
γάλα. Ωστόσο, άλλα κορτικοστεροειδή, μουσκαρινικοί ανταγωνιστές και β2-αδρενεργικοί αγωνιστές ανιχνεύο-
νται στο ανθρώπινο γάλα. Ο κίνδυνος για τα νεογνά/βρέφη δεν μπορεί να αποκλειστεί. Πρέπει να αποφασιστεί 
εάν θα διακοπεί ο θηλασμός ή θα διακοπεί η θεραπεία με το Trelegy Ellipta λαμβάνοντας υπόψη το όφελος του 
θηλασμού για το παιδί και το όφελος της θεραπείας για τη γυναίκα. Γονιμότητα: Δεν διατίθενται δεδομένα σχετι-
κά με τις επιδράσεις του συνδυασμού φουροϊκής φλουτικαζόνης/ουμεκλιδίνιου/βιλαντερόλης στην ανθρώπινη 
γονιμότητα. Μελέτες σε ζώα δεν υποδεικνύουν επίδραση της φουροϊκής φλουτικαζόνης, του ουμεκλιδίνιου ή 
της βιλαντερόλης στη γονιμότητα των αρρένων ή των θηλέων (βλ. παράγραφο 5.3). 
4.7 Επιδράσεις στην ικανότητα οδήγησης και χειρισμού μηχανημάτων
Ο συνδυασμός φουροϊκής φλουτικαζόνης/ουμεκλιδίνιου/βιλαντερόλης δεν έχει καμία ή έχει ασήμαντη επίδρα-
ση στην ικανότητα οδήγησης και χειρισμού μηχανημάτων.
4.8 Ανεπιθύμητες ενέργειες:
Περίληψη του προφίλ ασφάλειας: Οι πιο συχνά αναφερόμενες ανεπιθύμητες ενέργειεςείναι ρινοφαρυγγίτιδα 
(7%), κεφαλαλγία (5%) και λοίμωξη του ανώτερου αναπνευστικού συστήματος (2%). 
Συνοπτικός πίνακας ανεπιθύμητων ενεργειών: Το προφίλ ασφάλειας του Trelegy Ellipta βασίζεται σε τρεις 
κλινικές μελέτες φάσης ΙΙΙ και σε αυθόρμητες αναφορές. Στις περιπτώσεις στις οποίες η συχνότητα εμφάνισης 
ανεπιθύμητων ενεργειών διέφερε μεταξύ των μελετών, παρακάτω αναφέρεται η υψηλότερη συχνότητα. Οι ανε-
πιθύμητες ενέργειες παρουσιάζονται ανά κατηγορία οργανικού συστήματος του MedDRA.  
Η συχνότητα των ανεπιθύμητων ενεργειών ορίζεται με τη χρήση της παρακάτω συνθήκης: πολύ συχνές (≥ 
1/10), συχνές (≥ 1/100 έως < 1/10), όχι συχνές (≥ 1/1.000 έως < 1/100), σπάνιες (≥ 1/10.000 έως< 1/1.000), 
πολύ σπάνιες (< 1/10.000) και μη γνωστές (δεν μπορούν να εκτιμηθούν με βάση τα διαθέσιμα δεδομένα).

Κατηγορία / οργανικό σύστημα Ανεπιθύμητες ενέργειες Συχνότητα
Λοιμώξεις και παρασιτώσεις Πνευμονία, Λοίμωξη του ανώτερου 

αναπνευστικού, Βρογχίτιδα, Φαρυγγίτιδα, Ρινίτιδα, 
Παραρινοκολπίτιδα, Γρίπη, Ρινοφαρυγγίτιδα, 
Καντιντίαση του στόματος και του φάρυγγα, 
Ουρολοίμωξη

Συχνές

Ιογενής λοίμωξη του αναπνευστικού συστήματος Όχι συχνές
Διαταραχές του ανοσοποιητικού 
συστήματος

Αντιδράσεις υπερευαισθησίας, 
συμπεριλαμβανομένων αναφυλαξίας, 
αγγειοοιδήματος, κνίδωσης και εξανθήματος

Σπάνιες

Διαταραχές του νευρικού 
συστήματος

Κεφαλαλγία Συχνές
Δυσγευσία Όχι συχνές

Οφθαλμικές διαταραχές
Όραση θαμπή (βλ. παράγραφο 4.4), Γλαύκωμα, 
Πόνος του οφθαλμού

Όχι συχνές

Αυξημένη ενδοφθάλμια πίεση Σπάνιες
Καρδιακές διαταραχές Υπερκοιλιακή ταχυαρρυθμία, Ταχυκαρδία,

Κολπική μαρμαρυγή
Όχι συχνές

Διαταραχές του αναπνευστικού 
συστήματος,  
του θώρακα και του 
μεσοθωράκιου

Βήχας
Στοματοφαρυγγικό άλγος

Συχνές

Δυσφωνία Όχι συχνές

Διαταραχές του γαστρεντερικού Δυσκοιλιότητα Συχνές
Ξηροστομία Όχι συχνές

Διαταραχές του μυοσκελετικού 
συστήματος και του συνδετικού 
ιστού

Αρθραλγία, Οσφυαλγία Συχνές

Κατάγματα Όχι συχνές

Διαταραχές των  νεφρών και των 
ουροφόρων οδών

Κατακράτηση ούρων
Δυσουρία

Σπάνιες

Περιγραφή επιλεγμένων ανεπιθύμητων ενεργειών
Πνευμονία: Σε συνολικά 1.810 ασθενείς με προχωρημένη ΧΑΠ (μέσος προβλεπόμενος FEV1 μετά από βρογ-
χοδιαστολή κατά την προκαταρκτική αξιολόγηση 45%, τυπική απόκλιση (SD) 13%), εκ των οποίων το 65% 
είχαν εμφανίσει μέτρια/σοβαρή παρόξυνση της ΧΑΠ κατά το έτος πριν από την ένταξη στη μελέτη (μελέτη 
CTT116853), αναφέρθηκε υψηλότερη επίπτωση συμβάντων πνευμονίας έως τις 24 εβδομάδες σε ασθενείς που 
έλαβαν Trelegy Ellipta (20 ασθενείς, 2%) σε σύγκριση με τους ασθενείς που έλαβαν συνδυασμό βουδεσονί-
δης/φορμοτερόλης (7 ασθενείς, <1%). Πνευμονία για την οποία χρειάστηκε νοσηλεία εμφανίστηκε στο 1% 
των ασθενών που έλαβαν Trelegy Ellipta και σε <1% των ασθενών που έλαβαν το συνδυασμό βουδεσονίδης/
φορμοτερόλης για έως 24 εβδομάδες. Αναφέρθηκε μία θανατηφόρος περίπτωση πνευμονίας σε έναν ασθε-
νή που έλαβε Trelegy Ellipta. Στο υποσύνολο των 430 ασθενών που έλαβαν θεραπεία για έως 52 εβδομάδες, 
η επίπτωση συμβάντων πνευμονίας που αναφέρθηκε στα σκέλη που έλαβαν Trelegy Ellipta και συνδυασμό 
βουδεσονίδης/φορμοτερόλης ήταν ίδια και ανερχόταν σε 2%. Η επίπτωση πνευμονίας με Trelegy Ellipta είναι 
συγκρίσιμη με εκείνη που παρατηρήθηκε στο σκέλος φουροϊκής φλουτικαζόνης/βιλαντερόλης (FF/VI) 100/25 
των κλινικών μελετών με FF/VI στη ΧΑΠ. Σε μία μελέτη διάρκειας 52 εβδομάδων, στην οποία συμπεριλήφθηκαν 
συνολικά 10.355 ασθενείς με ΧΑΠ και ιστορικό μέτριων ή σοβαρών παροξύνσεων εντός των προηγούμενων 
12 μηνών (μέσος προβλεπόμενος FEV1 μετά από βρογχοδιαστολή κατά την προκαταρκτική αξιολόγηση 46%, 
SD 15%) (μελέτη CTT116855), η επίπτωση συμβάντων πνευμονίας ήταν 8% (317 ασθενείς) για το Trelegy 
Ellipta (n = 4.151), 7% (292 συμμετέχοντες) για τον συνδυασμό φουροϊκής φλουτικαζόνης/βιλαντερόλης (n 
= 4.134) και 5% (97 συμμετέχοντες) για τον συνδυασμό ουμεκλιδίνιου/βιλαντερόλης (n = 2.070). Θανατη-
φόρος περίπτωση πνευμονίας εμφανίστηκε σε 12 από τους 4.151 ασθενείς (3,5 ανά 1.000 ασθενείς έτη) που 
έλαβαν Trelegy Ellipta, σε 5 από 4.134 ασθενείς (1,7 ανά 1.000 ασθενείς έτη) που έλαβαν συνδυασμό φουροϊκής 
φλουτικαζόνης/βιλαντερόλης και σε 5 από 2.070 ασθενείς (2,9 ανά 1.000 ασθενείς έτη) που έλαβαν συνδυασμό 
ουμεκλιδίνιου/βιλαντερόλης.
Αναφορά πιθανολογούμενων ανεπιθύμητων ενεργειών Η αναφορά πιθανολογούμενων ανεπιθύμητων ενερ-
γειών μετά από τη χορήγηση άδειας κυκλοφορίας του φαρμακευτικού προϊόντος είναι σημαντική. Επιτρέπει 

τη συνεχή παρακολούθηση της σχέσης οφέλους/κινδύνου του φαρμακευτικού προϊόντος. Ζητείται από τους 
επαγγελματίες υγείας να αναφέρουν οποιεσδήποτε πιθανολογούμενες ανεπιθύμητες ενέργειες μέσω του εθνι-
κού συστήματος αναφοράς που αναγράφεται παρακάτω. 
Ελλάδα: Εθνικός Οργανισμός Φαρμάκων: Μεσογείων 284, GR-15562 Χολαργός, Αθήνα, Τηλ: + 30 2132040380 
/337, Φαξ: + 30 2106549585, Ιστότοπος: http://www.eof.gr
Κύπρος: Φαρμακευτικές Υπηρεσίες, Υπουργείο Υγείας, CY-1475 Λευκωσία, Τηλ: + 357 22608607, Φαξ: + 357 
22608649, Ιστότοπος: www.moh.gov.cy/phs
4.9 Υπερδοσολογία: Η υπερδοσολογία μπορεί να προκαλέσει σημεία, συμπτώματα ή ανεπιθύμητες ενέργειες 
που σχετίζονται με τη φαρμακολογική δράση των επιμέρους συστατικών (π.χ., σύνδρομο Cushing, χαρακτηρι-
στικά συνδρόμου που προσομοιάζει με σύνδρομο Cushing, καταστολή των επινεφριδίων, μείωση της οστικής 
πυκνότητας, ξηροστομία, διαταραχή της οπτικής προσαρμογής, ταχυκαρδία, αρρυθμίες, τρόμος, κεφαλαλγία, 
αίσθημα παλμών, ναυτία, υπεργλυκαιμία και υποκαλιαιμία). Δεν υπάρχει συγκεκριμένη θεραπεία για την υπερ-
δοσολογία από το Trelegy Ellipta. Αν συμβεί υπερδοσολογία, ο ασθενής θα πρέπει να αντιμετωπιστεί υποστη-
ρικτικά με την κατάλληλη παρακολούθηση κατά περίπτωση. Ο καρδιοεκλεκτικός β-αποκλεισμός θα πρέπει να 
εξετάζεται μόνο για σημαντικές επιδράσεις υπερδοσολογίας από βιλαντερόλη, οι οποίες είναι κλινικά ανησυ-
χητικές και δεν ανταποκρίνονται σε υποστηρικτικά μέτρα. Τα φαρμακευτικά προϊόντα που περιέχουν καρδιοε-
κλεκτικούς β-αναστολείς θα πρέπει να χρησιμοποιούνται με προσοχή σε ασθενείς με ιστορικό βρογχόσπασμου. 
Η περαιτέρω αντιμετώπιση θα πρέπει να βασίζεται στις κλινικές ενδείξεις ή τις συστάσεις του εθνικού κέντρου 
δηλητηριάσεων, εφόσον υπάρχουν. 
5. ΦΑΡΜΑΚΟΛΟΓΙΚΕΣ ΙΔΙΟΤΗΤΕΣ
5.1 Φαρμακοδυναμικές ιδιότητες: Φαρμακοθεραπευτική κατηγορία: Φάρμακα για αποφρακτικές νόσους 
των αεροφόρων οδών, αδρενεργικά σε συνδυασμό με αντιχολινεργικά, συμπεριλαμβανομένων των τριπλών 
συνδυασμών με κορτικοστεροειδή, Κωδικός ATC: R03AL08. 
6. ΦΑΡΜΑΚΕΥΤΙΚΕΣ ΠΛΗΡΟΦΟΡΙΕΣ
6.1 Κατάλογος εκδόχων: Μονοϋδρική λακτόζη. Στεατικό μαγνήσιο.
6.2 Ασυμβατότητες: Δεν εφαρμόζεται. 
6.3 Διάρκεια ζωής: 2 χρόνια
Διάρκεια ζωής μετά το άνοιγμα του δίσκου: 6 εβδομάδες
6.4 Ιδιαίτερες προφυλάξεις κατά τη φύλαξη του προϊόντος: Μην φυλάσσετε σε θερμοκρασία μεγαλύ-
τερη των 30º. Εάν φυλάσσεται σε ψυγείο, η συσκευή εισπνοών θα πρέπει να αφήνεται να επανέλθει σε θερμο-
κρασία δωματίου τουλάχιστον μία ώρα πριν τη χρήση. Φυλάσσετε τη συσκευή εισπνοών μέσα στο σφραγισμένο 
δίσκο για να προστατεύεται από την υγρασία και αφαιρέστε τη από αυτόν μόνο αμέσως πριν από την πρώτη 
χρήση. 
6.5 Φύση και συστατικά του περιέκτη: Η συσκευή εισπνοών Ellipta αποτελείται από ένα σώμα χρώματος 
ανοικτού γκρι, ένα κάλυμμα επιστομίου χρώματος μπεζ και ένα δοσομετρητή, συσκευασμένα σε δίσκο από 
φύλλο αλουμινίου που περιέχει ένα φακελίσκο με αφυγραντικό silica gel. Ο δίσκος είναι σφραγισμένος με αφαι-
ρούμενο κάλυμμα από φύλλο αλουμινίου. Η συσκευή εισπνοών είναι μία πολυσύνθετη συσκευή που αποτελείται 
από πολυπροπυλένιο, πολυαιθυλένιο υψηλής πυκνότητας, πολυοξυμεθυλένιο, τερεφθαλικό πολυβουτυλένιο, 
ακρυλονιτρικό βουταδιενικό στυρένιο, πολυανθρακικό και ανοξείδωτο χάλυβα. 
Η συσκευή εισπνοών περιέχει δύο ταινίες κυψελών από φύλλο αλουμινίου οι οποίες παρέχουν συνολικά 14 ή 30 
δόσεις (επαρκεί για 14 ή 30 ημέρες). Κάθε κυψέλη σε μία ταινία περιέχει φουροϊκή φλουτικαζόνη, κάθε κυψέλη 
στην άλλη ταινία περιέχει ουμεκλιδίνιο (ως βρωμιούχο) και βιλαντερόλη (ως trifenatate).
Συσκευασίες 1 συσκευής εισπνοών των 14 ή 30 δόσεων. Πολλαπλές συσκευασίες που περιέχουν 90 δόσεις (3 
συσκευές εισπνοών των 30 δόσεων). Μπορεί να μην κυκλοφορούν όλες οι συσκευασίες.
6.6 Ιδιαίτερες προφυλάξεις απόρριψης: Μετά την εισπνοή, οι ασθενείς θα πρέπει να ξεπλένουν το στόμα 
τους με νερό χωρίς να καταπιούν. Η συσκευή εισπνοών συσκευάζεται σε ένα δίσκο που περιέχει ένα φακελίσκο 
με αφυγραντικό για μείωση της υγρασίας.  Ο φακελίσκος με το αφυγραντικό πρέπει να απορρίπτεται και δεν 
πρέπει να ανοίγεται, να καταναλώνεται ή να εισπνέεται.  Ο ασθενής πρέπει να συμβουλεύεται να μην ανοίξει το 
δίσκο μέχρι να είναι έτοιμος να εισπνεύσει τη δόση.
Όταν η συσκευή εισπνοών αφαιρείται από το σφραγισμένο δίσκο της για πρώτη φορά, θα βρίσκεται στην «κλει-
στή» θέση.  Η ημερομηνία «Απορρίψτε μετά από» πρέπει να είναι γραμμένη στην ετικέτα και στο κουτί της 
συσκευής εισπνοών στο χώρο που παρέχεται.  Η ημερομηνία πρέπει να προστεθεί μόλις η συσκευή εισπνοών 
αφαιρεθεί από το δίσκο.  Η ημερομηνία «Απορρίψτε μετά από» είναι 6 εβδομάδες από την ημερομηνία ανοίγ-
ματος του δίσκου.  Μετά την ημερομηνία αυτή η συσκευή εισπνοών δεν θα πρέπει πλέον να χρησιμοποιείται.  Ο 
δίσκος μπορεί να απορριφθεί μετά το πρώτο άνοιγμα.
Αν το κάλυμμα της συσκευής εισπνοών ανοιχτεί και κλειστεί χωρίς να εισπνευστεί το φαρμακευτικό προϊόν, η 
δόση θα χαθεί.  Η χαμένη δόση θα παραμείνει με ασφάλεια στο εσωτερικό της συσκευής εισπνοών, αλλά δεν θα 
είναι πλέον διαθέσιμη για εισπνοή.
Δεν είναι δυνατή η τυχαία λήψη επιπλέον δόσης ή η λήψη διπλής δόσης με μία εισπνοή.
Κάθε αχρησιμοποίητο φαρμακευτικό προϊόν ή υπόλειμμα πρέπει να απορρίπτεται σύμφωνα με τις κατά τόπους 
ισχύουσες σχετικές διατάξεις.
7. ΚΑΤΟΧΟΣ ΤΗΣ ΑΔΕΙΑΣ ΚΥΚΛΟΦΟΡΙΑΣ
GlaxoSmithKline Trading Services Limited, 12 Riverwalk, Citywest Business Campus, Dublin 24, Ιρλανδία.
8. ΑΡΙΘΜΟΣ(ΟΙ) ΑΔΕΙΑΣ ΚΥΚΛΟΦΟΡΙΑΣ
EU/1/17/1236/01, EU/1/17/1236/02, EU/1/17/1236/03
9. ΗΜΕΡΟΜΗΝΙΑ ΠΡΩΤΗΣ ΕΓΚΡΙΣΗΣ/ΑΝΑΝΕΩΣΗΣ ΤΗΣ ΑΔΕΙΑΣ
Ημερομηνία πρώτης έγκρισης: 15 Νοεμβρίου 2017. Ημερομηνία τελευταίας ανανέωσης: 15 Ιουλίου 2022
10. ΗΜΕΡΟΜΗΝΙΑ ΑΝΑΘΕΩΡΗΣΗΣ TOY ΚΕΙΜΕΝΟΥ: 16-02-2023
Λεπτομερείς πληροφορίες για το παρόν φαρμακευτικό προϊόν είναι διαθέσιμες στο δικτυακό τόπο του Ευρωπα-
ϊκού Οργανισμού Φαρμάκων http://www.ema.europa.eu/.
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