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Abstract 
Objective: 
To evaluate the impact of early Continuous Positive Airway Pressure (CPAP) 
therapy on clinical outcomes in patients with Acute Decompensated Heart 
Failure (ADHF) in an emergency setting. 
Methods: 
A prospective, observational study was conducted in a tertiary care Emergency 
Department over six months. Patients with ADHF were divided into two groups: 
the Early CPAP group (CPAP initiated within 30 minutes of presentation) and 
the Standard Therapy group (conventional management without early CPAP). 
Baseline characteristics, respiratory parameters, intubation rates, hospital stay, 
mortality, and 30-day readmission rates were compared. Statistical analysis was 
performed using SPSS, with significance set at p < 0.05. 
Results: 
The study included 158 patients (79 per group) with comparable baseline 
characteristics. The Early CPAP group showed significant improvements in 
respiratory parameters within two hours: higher SpO₂ (95% vs. 89%, p < 0.001), 
lower respiratory rate (20 vs. 24 breaths/min, p < 0.001), and improved pH 
(7.38 vs. 7.32, p < 0.001). Intubation rates were lower in the Early CPAP group 
(5% vs. 15%, p = 0.03), and both ED stay (5.8 vs. 7.1 hours, p < 0.001) and 
hospital stay (6.5 vs. 8.0 days, p < 0.001) were shorter. Mortality and 
readmission rates were lower but not statistically significant. 
Conclusion: 
Early CPAP therapy significantly improves respiratory function and reduces 
intubation rates and hospital stays in ADHF patients, supporting its use as an 
effective intervention in emergency settings. Further studies are needed to assess 
long-term outcomes. 
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INTRODUCTION
Heart failure (HF) is a life-threatening disease and is a 
growing public health concern1,2.Despite recent 
advances in pharmacological management of HF, the 

morbidity and mortality from HF remain high3,4. 
Therefore, non-pharmacological approaches to HF, 
including cardiac resynchronization therapy, and left 
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ventricular (LV) assist devices, are increasingly 
utilized. However, most non-pharmacological 
approaches are invasive, have limited indication and 
are considered only for advanced HF. Accordingly, 
the development of less invasive, non-
pharmacological approaches that may improve 
outcomes for patients with HF is important. 4. 
Mainstay of the AHF treatment is medications (e.g. 
diuretics, vasodilators, and inotropes) and/or devices, 
such as non-invasive ventilation (NIV) or temporary 
mechanical circulatory support devices. Various large-
scale randomized controlled trials were conducted to 
test novel treatments; however, none yielded solid 
evidence in AHF management, while only a few being 
clinically useful. Given the dearth of quality evidence 
on acute treatment approaches, there remains a lack 
of a universally recognized treatment protocol for 
AHF management. Overall consensus among the 
experts is that, excluding the variation in regional and 
societal clinical guidelines, not many changes were 
added in the recommended AHF management 
guidelines during the past few decades.5-7.In the 
United States, approximately 1 million patients per 
year are treated by paramedics for acute congestive 
heart failure (CHF). The associated morbidity and 
mortality are significant, as is the overall cost on the 
health care system. The most optimal prehospital 
management protocol of these patients is not clear 
and remains a work in progress. Prehospital 
management of acute CHF and cardiogenic 
pulmonary edema has historically centered on the use 
of oxygen, nitrates, diuretics, and morphine. Recent 
advances in non-invasive ventilation and its use in the 
management of acute CHF in the inpatient 
population have proven to be beneficial 8,9. Primarily, 
the hospitalization and acute-phase management of 
HF, especially of acute HF (AHF), presents challenges 
to healthcare systems while necessitating substantial 
efforts in achieving favourable outcomes.10 
 
Methodology 
This was a prospective, observational, comparative 
study conducted in the Bahria International Hospital, 
on 158 patients.The study aimed to evaluate the 
impact of early initiation of Continuous Positive 
Airway Pressure (CPAP) therapy on clinical outcomes 
in patients presenting with Acute Decompensated 
Heart Failure (ADHF). 

 
DURATION OF STUDY: Nine months March-2024 
to Dec-2024 
 
Inclusion Criteria: 
o Adult patients (≥18 years) presenting to the ED with 
signs and symptoms suggestive of ADHF (e.g., 
dyspnea, orthopnea, peripheral edema). 
o Diagnosis confirmed by clinical evaluation, chest X-
ray, elevated BNP/NT-proBNP levels, and 
echocardiography where feasible. 
o Hemodynamically stable patients (SBP ≥90 mmHg) 
without need for immediate intubation. 
 
Exclusion Criteria: 
o Age < 18 years 
o Any other Indication of CPAP therapy 
o Patients with urgent need for intubation e.g Low 
GCS, Respiratory Arrest 
o Any Contraindication to CPAP therapy 
 
Intervention 
Patients will be divided into two groups: 
1. Early CPAP Group: CPAP initiated within 30 
minutes of ED presentation. 
2. Standard Therapy Group: Treated with 
conventional medical management (oxygen, diuretics, 
vasodilators) without early CPAP, with CPAP used 
only if clinical deterioration occurs. 
• CPAP settings: Initial pressure of 5–10 cm H₂O, 
titrated based on patient tolerance, oxygen saturation, 
and respiratory rate. 
 
Data Collection 
• Age, sex, comorbidities, vital signs, oxygen 
saturation, BNP levels, and echocardiographic 
findings. 
• Improvement in respiratory parameters 
(respiratory rate, SpO₂, blood gases) within first 1–2 
hours. 
• Secondary Outcomes: 
o Need for intubation or escalation to invasive 
ventilation. 
o Length of ED/hospital stay. 
o In-hospital mortality. 
o 30-day readmission rate. 
o  
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Statistical Analysis 
• Data will be analyzed using SPSS.. 
• Continuous variables will be expressed as mean ± 
standard deviation and compared using Student's t-
test or Mann-Whitney U test. 
• Categorical variables will be expressed as 
percentages and compared using Chi-square test. 

• A p-value < 0.05 will be considered statistically 
significant. 
•  
Results 
The study evaluated the impact of early CPAP therapy 
in patients with Acute Decompensated Heart Failure 
(ADHF) in an emergency setting. Below are the key 
findings presented in tables, followed by conclusions. 

 
Table 1: Baseline Characteristics of Patients 

Characteristic Early CPAP Group (n=79) Standard Therapy Group (n=79) p-value 
Age (years) 68.5 ± 10.2 67.9 ± 11.1 0.65 
Male (%) 58 (73%) 56 (71%) 0.78 
Diabetes Mellitus (%) 30 (38%) 32 (40%) 0.74 
Hypertension (%) 45 (57%) 47 (59%) 0.81 
Baseline SpO₂ (%) 84 ± 5 83 ± 6 0.30 
Baseline RR (breaths/min) 28 ± 4 29 ± 5 0.22 
BNP (pg/mL) 1250 ± 320 1280 ± 350 0.50 

The table indicates that the Early CPAP and Standard 
Therapy groups had comparable baseline 
characteristics, with no significant differences in age, 
gender, comorbidities (such as diabetes and 
hypertension), or initial clinical measures like oxygen 
saturation (SpO₂), respiratory rate (RR), and BNP 
levels. Since all p-values exceeded 0.05, this confirms 
that the groups were statistically similar at the outset. 
This comparability ensures that any observed 
differences in outcomes can be reliably linked to the 
effects of early CPAP therapy rather than pre-existing 
disparities between the groups. 
 
Table 2: Primary Outcome – Respiratory Parameters Improvement 

Parameter Early CPAP Group Standard Therapy Group p-value 
SpO₂ after 2 hours (%) 95 ± 2 89 ± 3 <0.001 
RR after 2 hours (breaths/min) 20 ± 3 24 ± 4 <0.001 
pH after 2 hours 7.38 ± 0.04 7.32 ± 0.05 <0.001 
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The table highlights the significant and rapid 
improvements in patients who received early CPAP 
treatment. Within the first two hours, this group 
demonstrated higher oxygen saturation (SpO₂) and 
lower respiratory rates (RR), indicating enhanced 
respiratory function. Additionally, their improved pH 
levels reflected better blood gas status, suggesting 
reduced acidosis and more effective ventilation. The 
highly statistically significant p-values (<0.001) further 
confirm that early CPAP delivers swift and 
measurable respiratory benefits compared to other 
treatments. 
 
Table 3: Secondary Outcomes 

Outcome Early CPAP Group (n=79) Standard Therapy Group (n=79) p-value 
Need for intubation (%) 4 (5%) 12 (15%) 0.03 
Length of ED stay (hours) 5.8 ± 1.2 7.1 ± 1.4 <0.001 
Length of hospital stay (days) 6.5 ± 2.1 8.0 ± 2.5 <0.001 
In-hospital mortality (%) 2 (2.5%) 6 (7.6%) 0.08 
30-day readmission rate (%) 8 (10%) 14 (18%) 0.12 

The findings demonstrate that the Early CPAP group 
showed significantly reduced intubation rates and 
shorter durations in both the emergency department 
and hospital compared to the control group. 
Although mortality and 30-day readmission rates were 
lower with early CPAP, these differences did not reach 
statistical significance (p > 0.05), likely due to the 
limited sample size. Despite this, the overall trend 
across secondary outcomes consistently favored early 
CPAP, indicating that its use may lead to better 
clinical prognosis for patients. These results suggest 
that early CPAP intervention could be beneficial in 
improving key healthcare outcomes. 
 
Discussion: 
Our study on early CPAP therapy in patients with 
Acute Decompensated Heart Failure (ADHF) 
demonstrated significant improvements in respiratory 
parameters, including increased oxygen saturation 
(SpO₂: 95% vs. 89%), reduced respiratory rate (20 vs. 
24 breaths/min), and improved pH levels (7.38 vs. 
7.32), all with highly significant p-values (p<0.001). 
These findings align with prior research showing 
similar physiological benefits, such as a 9% increase in 
SaO₂ and a reduction in respiratory rate (5.63 vs. 4.09 
breaths/min) in heart failure patients receiving CPAP 
12. Notably, our results are consistent with studies 

highlighting the critical role of CPAP in managing 
ADHF-related respiratory distress, particularly in 
patients with comorbid sleep-disordered breathing 
(SDB), which affects up to 94% of heart failure 
patients 13, 14. 
While our intubation rate (5%) was lower than the 
standard therapy group (15%) and fell within the 
upper range of national registry data (5.0–13.9%), it 
markedly exceeded the 0.23% reported in ADHF 
clinical trials 17. This discrepancy underscores the 
underreporting and lack of detailed outcomes in 
earlier studies, where only 0.09% of patients had 
described clinical results 17. Although mortality and 
30-day readmission rates did not reach statistical 
significance, the consistent trends favoring early 
CPAP—such as shorter hospital stays (6.5 vs. 8.0 days, 
p<0.001)—support its role in improving acute 
outcomes 15. 
Overall, our findings reinforce the utility of early 
CPAP in emergency settings, aligning with broader 
registry data and physiological studies 11, 12, 16 while 
contrasting with the limited scope of ADHF trial 
reporting 17. The collective evidence, including the 
high prevalence of SDB in this population 13, 14, 
suggests that CPAP not only enhances respiratory 
stability but may also reduce healthcare burdens, 
warranting further investigation into its long-term 
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impact. The findings of our study on early CPAP 
therapy in patients with Acute Decompensated Heart 
Failure (ADHF) are consistent with the broader 
principles of heart failure management, supporting 
the concept that early intervention leads to improved 
outcomes, even though the therapeutic mechanisms—
respiratory support versus pharmacological 
treatment—may differ18. Moreover, our results closely 
parallel those of an earlier study conducted between 
1995 and 1997, which similarly highlighted the 
benefits of early CPAP intervention in this patient 
population 19. These findings further underscore the 
growing emphasis on evidence-based strategies for the 
early management of ADHF. 
 
Conclusion: 
The study demonstrated that early initiation of CPAP 
therapy in patients with Acute Decompensated Heart 
Failure (ADHF) led to significant improvements in 
respiratory parameters, including higher oxygen 
saturation, lower respiratory rates, and better blood 
gas levels within the first two hours, compared to 
standard therapy. Additionally, the Early CPAP group 
exhibited reduced intubation rates and shorter ED 
and hospital stays, though in-hospital mortality and 
30-day readmission rates did not reach statistical 
significance. These findings suggest that early CPAP 
intervention is effective in enhancing respiratory 
function and may improve clinical outcomes, 
supporting its use as a beneficial treatment strategy in 
the emergency management of ADHF. 
 
REFERENCES 
1.Ho KK, Pinsky JL, Kannel WB, Levy D. The 

epidemiology of heart failure: the Framingham 
Study. Journal of the American College of 
Cardiology. 1993 Oct 1;22(4):A6-13. 

2.Santulli G. Epidemiology of cardiovascular disease 
in the 21st century: Updated updated 
numbers and updated facts. Journal of 
Cardiovascular Disease Research. 2013 Jul 
1;1(1). 

 
 
 
 
 

3.Writing Group Members, Lloyd-Jones D, Adams R, 
Carnethon M, De Simone G, Ferguson TB, 
Flegal K, Ford E, Furie K, Go A, Greenlund K. 
Heart disease and stroke statistics—2009 
update: a report from the American Heart 
Association Statistics Committee and Stroke 
Statistics Subcommittee. Circulation. 2009 
Jan 27;119(3):e21-181. 

4.2005 Writing Committee Members, Hunt SA, 
Abraham WT, Chin MH, Feldman AM, 
Francis GS, Ganiats TG, Jessup M, Konstam 
MA, Mancini DM, Michl K. 2009 focused 
update incorporated into the ACC/AHA 
2005 Guidelines for the Diagnosis and 
Management of Heart Failure in Adults: a 
report of the American College of Cardiology 
Foundation/American Heart Association 
Task Force on Practice Guidelines: developed 
in collaboration with the International Society 
for Heart and Lung Transplantation. 
Circulation. 2009 Apr 14;119(14):e391-479. 

5. 2005 Writing Committee Members, Hunt SA, 
Abraham WT, Chin MH, Feldman AM, 
Francis GS, Ganiats TG, Jessup M, Konstam 
MA, Mancini DM, Michl K. 2009 focused 
update incorporated into the ACC/AHA 
2005 Guidelines for the Diagnosis and 
Management of Heart Failure in Adults: a 
report of the American College of Cardiology 
Foundation/American Heart Association 
Task Force on Practice Guidelines: developed 
in collaboration with the International Society 
for Heart and Lung Transplantation. 
Circulation. 2009 Apr 14;119(14):e391-479. 

6. Ponikowski P, Voors AA, Anker SD, Bueno H, 
Cleland JG, Coats AJ, Falk V, González-
Juanatey JR, Harjola VP, Jankowska EA, Jessup 
M. 2016 ESC Guidelines for the diagnosis and 
treatment of acute and chronic heart failure. 
Polish Heart Journal (Kardiologia Polska). 
2016;74(10):1037-147. 

7. Tsutsui H, Isobe M, Ito H, Okumura K, Ono M, 
Kitakaze M, Kinugawa K, Kihara Y, Goto Y, 
Komuro I, Saiki Y. JCS 2017/JHFS 2017 
guideline on diagnosis and treatment of acute 
and chronic heart failure―digest version―. 
Circulation Journal. 2019 Sep 25;83(10):2084-
184. 



The Research of Medical Science Review  
ISSN: 3007-1208 & 3007-1216  Volume 3, Issue 5, 2025 
 

https:thermsr.com                                          | Ali et al., 2025 | Page 375 

8.Räsänen J, Heikkilä J, Downs J, Nikki P, Väisänen 
I, Viitanen A. Continuous positive airway 
pressure by face mask in acute cardiogenic 
pulmonary edema. The American journal of 
cardiology. 1985 Feb 1;55(4):296-300. 

9.Lin M, Yang YF, Chiang HT, Chang MS, Chiang 
BN, Cheitlin MD. Reappraisal of continuous 
positive airway pressure therapy in acute 
cardiogenic pulmonary edema: short-term 
results and long-term follow-up. Chest. 1995 
May 1;107(5):1379-86. 

10. Shiraishi Y, Kohsaka S, Sato N, Takano T, Kitai 
T, Yoshikawa T, Matsue Y. 9‐year trend in the 
management of acute heart failure in Japan: a 
report from the national consortium of acute 
heart failure registries. Journal of the 
American Heart Association. 2018 Sep 
18;7(18):e008687. 

11. Kalaydzhiev P, Borizanova A, Georgieva N, 
Voynova G, Yakov S, Kocev T, Tomova-
Lyutakova G, Krastev B, Spasova N, Ilieva R, 
Kinova E. CPAP treatment at home after acute 
decompensated heart failure in patients with 
obstructive sleep apnea. Journal of Clinical 
Medicine. 2024 Sep 24;13(19):5676. 

12. Dib JE, Matin SA, Luckert A. Prehospital use of 
continuous positive airway pressure for acute 
severe congestive heart failure. The Journal of 
emergency medicine. 2012 May 1;42(5):553-8. 

13. Naughton MT, Rahman MA, Hara K, Floras JS, 
Bradley TD. Effect of continuous positive 
airway pressure on intrathoracic and left 
ventricular transmural pressures in patients 
with congestive heart failure. Circulation. 
1995 Mar 15;91(6):1725-31. 

14. Sharma S, Mather P, Gupta A, Reeves G, Rubin 
S, Bonita R, Chowdhury A, Malloy R, Willes 
L, Whellan D. Effect of early intervention with 
positive airway pressure therapy for sleep 
disordered breathing on six-month 
readmission rates in hospitalized patients with 
heart failure. The American journal of 
cardiology. 2016 Mar 15;117(6):940-5. 

15. Khayat RN, Abraham WT, Patt B, Pu M, Jarjoura 
D. In-hospital treatment of obstructive sleep 
apnea during decompensation of heart failure. 
Chest. 2009 Oct 1;136(4):991-7. 

16. Luiz T, Kumpch M, Grüttner J, Madler C, 
Viergutz T. Prehospital CPAP therapy by 
emergency physicians in patients with acute 
respiratory failure due to acute cardiogenic 
pulmonary edema or acutely exacerbated 
COPD. in vivo. 2016 Mar 1;30(2):133-9. 

17. Miller PE, van Diepen S, Ahmad T. Acute 
decompensated heart failure complicated by 
respiratory failure. Circulation: Heart Failure. 
2019 May;12(5):e006013. 

18. Emerman CL. Treatment of the acute 
decompensation of heart failure: efficacy and 
pharmacoeconomics of early initiation of 
therapy in the emergency department. Reviews 
in cardiovascular medicine. 2003 Jan 1;4:S13-
20. 

19. Levitt MA. A prospective, randomized trial of 
BiPAP in severe acute congestive heart failure. 
The Journal of emergency medicine. 2001 Nov 
1;21(4):363-9. 

20. Mebazaa A, Gheorghiade M, Piña IL, Harjola VP, 
Hollenberg SM, Follath F, Rhodes A, 
Plaisance P, Roland E, Nieminen M, Komajda 
M. Practical recommendations for prehospital 
and early in-hospital management of patients 
presenting with acute heart failure syndromes. 
Critical care medicine. 2008 Jan 1;36(1):S129-
39. 


