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Background: Survival in patients with sleep apnoea (SA) can be reduced by variables such as age, sex, and comorbidities. However, 
survival data in patients with SA in Colombia remains scarce.
Methods: This is a retrospective cohort study of patients diagnosed with SA between 2005 and 2022. Five-year survival was assessed 
using the Kaplan-Meier method, and survival curves were stratified by age, sex, and cardiovascular disease. Risk factors associated 
with survival were evaluated using Hazard Ratio (HR) by adjusting for confounding variables with a Cox regression model. 
A minimum sample size of 1537 patients were estimated to be necessary to estimate a survival incidence rate with a 5% precision.
Results: The five-year survival rate in the general population was 94.6%, with lower survival in patients over 65 years (88.5% vs 
97.9%; p < 0.001) and in patients with cardiovascular disease (89% vs 95.2%; p < 0.001) compared to the control group. In the Cox 
regression, age showed an HR of 1.05 (95% CI: 1.02–1.07; p < 0.001). Male sex had an HR of 2.31 (95% CI: 1.25–4.25; p = 0.007), 
congestive heart failure an HR of 4.00 (95% CI: 2.31–6.94; p < 0.001), chronic obstructive pulmonary disease (COPD) an HR of 1.75 
(95% CI: 1.04–2.96; p = 0.035), chronic kidney disease (CKD) an HR of 2.23 (95% CI: 1.31–3.78; p = 0.003), and metastatic cancer 
an HR of 4.96 (95% CI: 1.95–12.60; p = 0.001).
Conclusion: The study showed a high five-year survival rate in patients with SA. The risk factors associated with decreased overall 
five-year survival were age, male sex, cardiovascular disease, COPD, CKD, and metastatic cancer.
Keywords: sleep apnoea, survival, risk factors

Introduction
Sleep apnoea (SA) is a chronic condition characterized by recurrent episodes of upper airway obstruction during sleep, 
leading to transient breathing interruptions and intermittent hypoxemia.1,2 This condition is significantly associated with 
reduced survival and an increased incidence of cardiovascular disease such as acute myocardial infarction, stroke, and 
cardiac arrhythmias.1,3 Worldwide epidemiological studies have documented a relationship between SA and increased 
mortality, highlighting the need for research to describe survival rates and identify factors influencing survival in this 
population.1–5

It is estimated that around one billion adults aged 30 to 69 worldwide suffer from SA, with a prevalence exceeding 
50% in some countries.6–10 In South America, Tufik et al11 conducted 1042 polysomnographies in a population from São 
Paulo, finding a prevalence of 32.8% (95% CI, 29.6–36.3%) for SA. The variables associated with this prevalence were 
being male (OR = 4.1; 95% CI, 2.9–5.8; P < 0.001) and obesity (OR = 10.5; 95% CI, 7.1–15.7; P < 0.001).11 Young et al4 

in a cohort of 1522 patients with an 18-year follow-up, identified a significant association between SA severity and 
mortality (HR 2.65; 95% CI, 1.82 to 3.85; p < 0.001). Similar data were described by “The Busselton Health Study”, 
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a longitudinal study with an average follow-up of 13.4 years that included 380 patients.5 This study identified moderate 
to severe SA as an independent factor for a higher risk of all-cause mortality (HR = 6.24; 95% CI, 2.01 to 19.39) 
compared to those without SA (HR = 0.47; 95% CI, 0.17 to 1.29) (p < 0.008).

Pre-existing cardiovascular disease increases mortality in patients with SA.6,7 The study “Influence of Obstructive 
Sleep Apnea on Mortality in Patients With Heart Failure”, which followed 164 patients with a left ventricular ejection 
fraction <45% for up to 7.3 years, found a significant association between the presence of SA and a higher risk of 
mortality in patients with heart failure.6 Ge et al2 concluded that the presence of acute myocardial infarction (AMI) and 
a decreased LVEF increased mortality by 1.90 times (95% CI, 1.82–3.85) in patients with SA. These findings suggest that 
the severity of SA may be an important risk factor for cardiovascular mortality.6,7 Additionally, other conditions such as 
chronic kidney disease (CKD), chronic obstructive pulmonary disease (COPD), collagen diseases, and type 2 diabetes 
have also been associated with increased mortality in these patients.8,9

SA is characterized by episodes of intermittent hypoxemia and sleep fragmentation, both factors associated with 
increased mortality through various pathophysiological mechanisms.12–14 Oxygen desaturation during apneas or hypop-
neas triggers nocturnal activation of the sympathetic nervous system and initiates an inflammatory cascade, including 
cellular oxidative stress.14,15 These mechanisms contribute to the accelerated development of cardiovascular diseases and 
the mortality associated with SA.15 Currently, it has been described that survival in patients with SA is influenced by 
variables such as age, sex, and comorbidities.6,8,9 However, data on survival in patients with SA, particularly in Latin 
American countries, remain scarce, necessitating the description of variables associated with outcomes in this population. 
The main objective of this study is to determine the factors associated with mortality and five-year survival in patients 
diagnosed with SA in Colombia.

Methods
A retrospective cohort study was conducted on subjects treated at the Clínica Universidad de La Sabana in Chía, 
Colombia, from 2005 to 2022. The main objective of the study was to evaluate the survival of patients diagnosed with 
SA and describe the factors associated with mortality.

Eligibility Criteria
Patients aged 18 years or older with a diagnosis of obstructive sleep apnea (OSA), defined by an apnoea-hypopnea index 
(AHI) greater than 5 events per hour of sleep, as confirmed by polysomnography (PSG) following American Academy of 
Sleep Medicine (AASM) criteria, were included.16 Eligible patients presented with symptoms such as chronic snoring, 
excessive daytime sleepiness, persistent fatigue, and sleep disturbances.16 Exclusion criteria included other sleep 
disorders or medical conditions with similar symptoms, as well as patients lacking follow-up survival data, and 
incomplete AHI information.

Variables and Data Collection
Variables analyzed included age, sex, race, marital status, anthropometric measures, and medical history of diseases such 
as congestive heart failure (CHF), atrial fibrillation (AF), cerebrovascular disease (CVE), CKD, COPD, AMI, and cancer. 
PSG variables analyzed included AHI, type of apnea, and the presence of restless legs syndrome. Regarding oxygen 
therapy prescription, the time from initiation, hours prescribed, hours used per day, and flow in liters were considered. 
Additionally, speech therapy indications and positive airway pressure system variables, such as Bi-Level Positive Airway 
Pressure (BPAP), Continuous Positive Airway Pressure (CPAP), and Automatic Continuous Positive Airway Pressure 
(AUTOCPAP) were considered. The outcome variable was survival, evaluated at 5 years.

Data evaluation and collection were performed using a database directly obtained from electronic medical records and 
diagnostic test results. To identify the follow-up status of patients, the general health system resource administrator 
(ADRES) was consulted to report the survival status. Precise eligibility criteria were established to mitigate selection 
bias. To reduce transcription bias, at least two team members reviewed the information, and in case of inconsistency, 
a third team member reviewed the information and made the final decision. Additionally, all variables were clearly 
defined, and the researchers responsible for data collection were previously trained.
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Statistical Analysis
Data were transcribed into the Research Electronic Data Capture (REDCap) software version.17 Quantitative variables 
were summarized using measures of central tendency and dispersion, with means and standard deviations (SD) for 
normally distributed data, and medians and interquartile ranges (IQR) for non-normally distributed data. The Shapiro– 
Wilk test was used to assess normality. Qualitative variables were described as absolute and relative frequencies. 
Univariate analysis between study variables and the presence or absence of SA was performed using the chi-square 
test for qualitative variables and the Student’s t-test or Mann–Whitney U-test depending on the distribution of 
quantitative variables.

Five-year survival was assessed using survival tables, and the results were plotted using the Kaplan-Meier method.18 

Survival curves were stratified by age, sex, and cardiovascular disease (AMI, CHF, AF, and CVE). Time to death was 
used as the dependent variable in the Cox regression model with variables selected for inclusion through bivariate 
analysis using a significance threshold of p < 0.2 and their biological plausibility in relation to the event in question. We 
built the covariate-adjusted model and created a series of directed acyclic graphs (DAGs) through an iterative process. 
Subsequently, we evaluated each covariate considered relevant for our analysis based on its association with the outcome 
using univariable Cox regressions with a significance level of α = 0.50. These covariates were considered for the 
multivariable model.18 Once the full model was fitted to the data, we used a stepwise backward regression method for 
variable selection. We started with a saturated model that included all possible variables and, at each step, removed the 
least significant variable until all remaining variables were significant according to adjustment criteria, such as the 
p-value, and based on clinical considerations.18 Regression coefficients and corresponding p-values were calculated for 
each independent variable.18 Hazard ratios (HR) for each variable were determined, with a significance level of p < 0.05 
considered statistically relevant.

To determine the required sample size, we applied the Schoenfeld formula for survival analysis with an alpha level of 
0.05 and 90% power.18,19 Based on this calculation, a minimum sample size of 1537 patients was estimated to achieve 
a 5% precision in estimating the survival incidence rate. This estimate considers the prevalence of significant comorbid-
ities within our study setting.19 Data were analyzed using IBM SPSS software (version 26, IBM Corp., Chicago, IL, 
USA), which was licensed to the researchers’ university.

Results
General Characteristics of the Population
A total of 2,027 patients diagnosed with SA were included, with an average age of 57.4 years (SD 15.52) (Figure 1). 
Males constituted 73.5% (1,413/2,027) of the sample and had an average body mass index (BMI) of 29 kg/m² (SD 4.82) 

Figure 1 Flowchart of study.
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(Table 1). In the study population, 53.4% (1,083/2,027) had a history of systemic arterial hypertension, and 17.2% (348/ 
2,027) had COPD. Among patients with COPD, 15.1% (291/1,922) survived, while 54.3% (57/105) died (p < 0.001).

Polysomnography
The average AHI of the general population was 37.1 (SD 24.79), 36.7 (SD 24.65) in living patients, and 44.9 (SD 26.41) 
in deceased patients (p < 0.001). Positive pressure therapy was indicated for 80% (1,622/2,027) of the general population. 
CPAP usage was 79.5% (1,528/1,922) in living patients compared to 89.5% (94/105) in deceased patients (p = 0.012). 
The characteristics of the polysomnographies performed on the population are described in Table 2.

Five-Year Survival
The five-year survival rate in the general population was 94.6% (Figure 2), with no significant differences between men 
(94.1%) and women (95.8%) (p = 0.144) (Figure 3). However, there was a significant decrease in survival in patients 
over 65 years old (88.5%) compared to those under 65 years old (97.9%) (p < 0.001) (Figure 4). Similarly, the presence 
of cardiovascular disease was associated with lower survival (89%) compared to patients without this comorbidity 
(95.2%) (p < 0.001) (Figure 5).

In the Cox regression, age showed an HR of 1.05 (95% CI: 1.02–1.07; p < 0.001). Male sex had an HR of 2.31 (95% CI: 
1.25–4.25; p = 0.007), CHF had an HR of 4.00 (95% CI: 2.31–6.94; p < 0.001), COPD had an HR of 1.75 (95% CI: 1.04–2.96; 
p = 0.035), connective tissue disease had an HR of 1.99 (95% CI: 0.96–4.10; p = 0.064), CKD had an HR of 2.23 (95% CI: 
1.31–3.78; p = 0.003), and metastatic cancer had an HR of 4.96 (95% CI: 1.95–12.60; p = 0.001) (Table 3).

Table 1 General Characteristics of the Population

Total Population Alive Dead p Value
n= 2027 n= 1922 n= 105

Age years, m (SD) 57.4 (15.52) 56.6 (15.21) 71.8 (13.99) <0.001

>65 years, n (%) 707 (34.9) 630 (32.8) 77 (73.3) <0.001

Male sex, n (%) 1497 (73.9) 1413 (73.5) 84 (80) 0.141
Weight Kilograms, m (SD) 79.7 (15.14) 79.9 (15.14) 75.9 (14.53) 0.008

Size meters, m (SD) 1.7 (0.09) 1.7 (0.09) 1.6 (0.08) 0.008

BMI Kg/m2, m (SD) 29 (4.82) 29 (4.77) 28.5 (5.61) 0.321

Smoking, n (%) 843 (41.6) 779 (40.5) 64 (61) <0.001

Hypertension, n (%) 1083 (53.4) 998 (51.9) 85 (81) 0.276
Depression, n (%) 129 (6.4) 121 (6.3) 8 (7.6) 0.589

Alcohol consumption, n (%) 125 (6.2) 107 (5.6) 18 (17.1) <0.001

Acute myocardial infarction, n (%) 207 (10.2) 185 (9.6) 22 (21) <0.001
Atrial fibrillation, n (%) 109 (5.4) 86 (4.5) 23 (21.9) <0.001

Congestive heart failure, n (%) 167 (8.2) 125 (6.5) 42 (40) <0.001

Peripheral vascular disease, n (%) 70 (3.5) 60 (3.1) 10 (9.5) <0.001
Cerebrovascular disease, n (%) 133 (6.6) 115 (6) 18 (17.1) <0.001

COPD, n (%) 348 (17.2) 291 (15.1) 57 (54.3) <0.001

Connective tissue disease, n (%) 83 (4.1) 71 (3.7) 12 (11.4) <0.001
Liver disease, n (%) 19 (0.9) 15 (0.8) 4 (3.8) 0.002

Diabetes, n (%) 336 (16.6) 297 (15.5) 39 (37.1) <0.001

Chronic kidney disease, n (%) 120 (5.9) 92 (4.8) 28 (26.7) <0.001
Cancer without metastasis, n (%) 142 (0) 118 (6.1) 24 (22.9) <0.001

Cancer with metastasis, n (%) 19 (0.9) 9 (0.5) 10 (9.5) <0.001

Traffic accidents, n (%) 79 (3.9) 69 (3.6) 10 (9.5) 0.002
History of CV disease (%) 446 (22) 390 (20.3) 56 (53.3) <0.001

Abbreviations: m, media; SD, Standard deviation; COPD, Chronic obstructive pulmonary disease; CV, 
Cardiovascular.
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Discussion
In this study, a high five-year survival rate was observed in the general population. Survival decreased in patients over 65 
years old and those with cardiovascular disease. Multivariate analysis revealed that advanced age, male sex, CHF, COPD, 
CKD, and metastatic cancer were associated with an increased risk of mortality, highlighting the influence of these 
variables on survival. These findings are relevant for considering demographic factors and comorbidities in the prog-
nostic evaluation of patients.

In a study conducted in four Latin American cities Mexico City (Mexico), Montevideo (Uruguay), Santiago (Chile), 
and Caracas (Venezuela)—Bouscoulet et al reported a high prevalence of SA.19 This prevalence ranged from 2.9% in 
subjects who did not report snoring, excessive daytime sleepiness, or observed apneas, to 23.5% in those who exhibited 
all three symptoms. Additionally, 60.2% (95% CI: 58.8% to 61.6%) of the participants reported snoring, 34.7% (95% CI: 
33.3% to 36%) suffered from insomnia, 29.2% (95% CI: 27.7% to 30.6%) took daytime naps, and 3.4% (95% CI: 2.9% 
to 4%) presented with a combination of snoring, sleepiness, and observed apneas. In our study, we used a lower 
diagnostic threshold compared to that described by Bouscoulet et al, which may have increased the reported prevalence 
by including a greater number of patients with mild forms of the disease.19

Jara et al20 conducted a retrospective study on the survival of patients with SA and found that five-year survival is 
high. Factors such as CPAP use increased survival, with 76% without CPAP and 84% with CPAP (p < 0.001). In our 
study, higher survival was found in patients with SA (94.6%), and variables such as age over 65 and cardiovascular 
disease affect survival.20 In patients with SA, the interaction between intermittent hypoxemia and sleep fragmentation 

Table 2 Polysomnographic Characteristics

Total Population Alive Dead p Value
n= 2027 n= 1922 n= 105

AHI at baseline, m (SD) 37.1 (24.79) 36.7 (24.65) 44.9 (26.41) <0.001

AHI at follow-up, m (SD) 30.6 (25.7) 30 (25.51) 40.6 (27.55) <0.001

Positive pressure requirement, n (%) 1622 (80) 1528 (79.5) 94 (89.5) 0.012

O2requirement, n (%) 311 (15.3) 255 (13.3) 56 (53.3) <0.001
Formulated daily hours of O2 at baseline, m (SD) 16.9 (6.46) 16.9 (6.47) 16.6 (6.5) 0.059

Daily hours of O2 use at baseline, m (SD) 17.8 (6.19) 18 (6.35) 16.9 (5.48) 0.059

O2 flow l/min at baseline, m (SD) 2.1 (0.98) 2.1 (1.07) 2.09 (0.41) 0.094
Formulated daily hours of O2 at follow-up, m (SD) 17.3 (6.67) 17.3 (6.72) 17.3 (6.53) 0.991

Daily hours of O2 use during follow-up, m (SD) 18.5 (6.46) 18.8 (6.51) 17.5 (6.31) 0.059

O2 flow l/min at follow-up, m (SD) 2 (0.53) 2.09 (0.54) 2.1 (0.49) 0.459

CPAP requirement n (%) 1029 (50.8) 973 (50.6) 56 (53.3) 0.589

CPAP pressure cmH2O at baseline, m (SD) 10.1 (2.86) 10.1 (2.86) 10.8 (2.82) 0.015
CPAP pressure cmH2O at follow-up, m (SD) 10.2 (2.9) 10.1 (2.9) 10.8 (2.76) 0.018

AutoCPAP requirement n (%) 88 (4.3) 78 (4.1) 10 (9.5) 0.007
Upper autoCPAP pressure cmH2O at baseline, m (SD) 13.2 (4.01) 13.1 (4.08) 13.4 (3.5) 0.492

Lower autoCPAP pressure cmH2O at baseline, m (SD) 6.7 (2.28) 6.7 (2.33) 6.8 (1.83) 0.690

Upper autoCPAP pressure cmH2O at follow-up, m (SD) 13.6 (3.91) 13.5 (4) 14.6 (2.99) <0.001
Lower autoCPAP cmH2O pressure at follow-up, m (SD) 6.9 (2.49) 6.9 (2.59) 7.4 (1.13) <0.001

BPAP requirement n (%) 216 (10.7) 194 (10.1) 22 (21) <0.001

IPAP cmH2O at baseline, m (SD) 16.2 (3.9) 16.2 (3.85) 16.1 (4.48) 0.685

EPAP cmH2O at baseline, m (SD) 11.5 (3.74) 11.6 (3.78) 10.9 (3.42) 0.077
IPAP cmH2O at follow-up, m (SD) 16.3 (3.86) 16.4 (3.87) 15.4 (3.79) 0.011

EPAP cmH2O at follow-up, m (SD) 11.7 (3.57) 11.8 (3.56) 10.7 (3.62) 0.428

Abbreviations:m, media; SD, Standard deviation;O2, oxygen; l, liters; min, minutes; CPAP, Continuous Positive Airway Pressure; autoCPAP, 
Automatic Continuous Positive Airway Pressure; BPAP, Bi-Level Positive Airway Pressure; IPAP, Inspiratory Positive Airway Pressure; EPAP, 
Expiratory Positive Airway Pressure.
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can amplify their individual effects, intensifying the inflammatory response and oxidative stress.12–15 This synergy 
contributes to a greater cardiovascular morbidity burden and an increased risk of mortality.14,15

In a retrospective cohort study, Jennum et al21 found that women with SA syndrome had lower mortality than men, 
even if they did not receive CPAP treatment. Factors such as younger age, being female, having a higher educational 
level, and low previous comorbidity, assessed using the Charlson comorbidity index for the last three years, were 
positively associated with survival. In contrast, being male, being 60 years or older, not receiving CPAP treatment, 
having a higher previous comorbidity burden, and a low educational level were identified as negative predictors of 
survival. According to our results and the literature, being male is a risk factor for increased mortality in patients 
diagnosed with SA, even when adjusted for confounding factors. Sex may influence mortality outcomes due to the 
limited number of women in studies, possibly because they are underdiagnosed. Regarding age, mortality was higher in 

Figure 3 Survival at 5 years of follow-up stratified by sex.

Figure 2 Survival at 5 years of follow-up.
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patients over 65 years old. This finding is consistent with the study by Escrutinio et al,22 which identifies age as a crucial 
predictor of mortality in patients with SA (HR 1.08, 95% CI 1.07–1.09).

Multiple studies have described the association between SA and cardiovascular diseases.23,24 Albertsen et al25 

estimated the risk of developing cardiovascular diseases in 20,240 patients aged ≤50 years, finding that 27.3% developed 
hypertension within 5 years compared to 15.0% of controls (RR: 1.84; 95% CI: 1.78–1.90). In our study, survival was 

Figure 5 Survival at 5 years of follow-up stratified by cardiovascular disease. 
Abbreviation: CVD, Cardiovascular disease.

Figure 4 Survival at 5 years of follow-up stratified by age.
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lower in patients with SA and a history of AMI, CHF, AF, and stroke, with CHF being an independent risk factor for 
mortality. Heilbrunn et al,23 in a systematic review on the association between SA and the risk of mortality across 22 
observational studies, found that SA is a significant risk factor for mortality from cardiovascular diseases (RR 1.94, 95% 
CI 1.39–2.70). Similar to the results of our study, the impact of cardiovascular disease can be explained by the regulation 
of the nervous system during the sleep cycle.26,27 Brunetti et al28 evaluated the association of SA and AF in patients with 
cardiovascular disease and found a correlation between the severity of SA and cardiovascular disease but not a causal 
association between SA and AF. In our study, patients with SA had a higher prevalence of cardiovascular disease risk 
factors, including CHF, AMI, and AF.

Ioachimescu et al8 reported an accumulated mortality rate of 52.8% (2630/4980) in patients diagnosed with COPD 
(29%), asthma (7%), and asthma/COPD overlap (15%). The median time to death was 2.7 years (IQR: 0.8–5.7). The 
mortality rate was significantly higher in men (62.8%) compared to women (34.4%) (p < 0.001). Beaudin et al7 described 
the prevalence and risk of CKD progression in 1,295 patients with SA. After stratification, 13.6% of the mild SA group, 
28.9% of the moderate SA group, and 30.9% of the severe SA group had a moderate to very high risk of CKD 
progression (p < 0.001). Patients with moderate and severe SA have a higher risk of CKD progression independently of 
other confounding factors. This is explained by hypoxemia and sleep fragmentation, which activate the sympathetic 
nervous system and the renin-angiotensin-aldosterone system, favoring hypertension and glomerular hyperfiltration.

Seijo et al29 described a study with 302 patients who underwent SA screening and chest CT scans, finding an 8% 
higher prevalence of lung cancer in those with an AHI > 15. This difference was statistically significant, assessed using 
propensity score matching (p = 0.015) and nearest-neighbor matching (p = 0.041). After adjusting for potential 
confounding factors, a statistically significant association was found between AHI (p = 0.04), nocturnal hypoxemia 
(including time spent with oxyhemoglobin saturation below 90%, T90; p = 0.005), 3% oxygen desaturation index (p = 
0.02), and lung cancer. Conversely, Theorell-Haglöw et al30 conducted a prospective study that did not find an 
association between SA and cancer mortality (HR 0.997, 95% CI 0.97–1.02, p = 0.85). Although the objective of our 
study was not to describe a causal association between SA and cancer development, a significant relationship was 
observed between chronic nocturnal hypoxemia and 5-year mortality in this population.29–31

SA in patients with COPD can be associated with a worse quality of life and greater deterioration in blood oxygen 
levels due to lung parenchyma impairment and chronic airflow obstruction; this results in disrupted ventilation perfusion 
and increased susceptibility to desaturation.32,33 Zhang et al32 reported a prevalence of SA of 44% among 73 COPD 
patients. The STOP-BANG questionnaire showed worse scores in patients with SA compared to the control group (3.9 vs 
3.4; p=0.07), as did the COPD Assessment Test (18.4 vs 15.5; p=0.06). Additionally, nocturnal oximetry demonstrated 
good accuracy in identifying SA and was independently associated with the AHI in COPD patients.32

Limitations
Among the limitations of our study is its observational nature, with information obtained from clinical records, which may 
have omissions. However, measures were implemented to minimize information bias, such as continuous training of personnel 

Table 3 Cox Regression: Independently Associated Characteristics with 
Mortality

HR 95 CI p Value

Age years 1.05 1.02 1.07 <0.001

Male sex 2.31 1.25 4.25 0.007

Congestive heart failure 4.00 2.31 6.94 <0.001
Chronic obstructive pulmonary disease 1.75 1.04 2.96 0.035

Connective tissue disease 1.99 0.96 4.10 0.064

Chronic kidney disease 2.23 1.31 3.78 0.003
Metastatic cancer 4.96 1.95 12.60 0.001

Concordance: 74%, p-value: <0.001

Abbreviation: HR, Hazard Ratio.
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responsible for data collection. The single-center nature of this research may limit the generalizability of the results. 
Nevertheless, we believe that the achieved sample size supports the conclusions drawn. Multicenter studies are recommended 
for a more comprehensive view of survival in SA patients, including a detailed evaluation of treatment adherence.

Conclusion
The study revealed high five-year survival rates, although survival rates were lower when stratified by sex and 
cardiovascular diseases. Factors associated with decreased overall five-year survival included age, male sex, cardiovas-
cular disease, COPD, CKD, and metastatic cancer. While the single-center design of this research may limit the 
generalizability of the results, these findings are important for incorporating demographic factors and comorbidities 
into the prognostic evaluation of patients with SA.
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