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HIGHLIGHTS ABSTRACT

1.  DECAF  and  HACOR  s core 
s predict  outcomes.

2. NIV success linked to COPD 
severity.

3. Mortality risk assessed 
through scores.

4. Study focuses on COPD 
patient management.

5 Early intervention improves 
survival chances.
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INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD) is a 

heterogeneous lung condition characterized by chronic 

respiratory symptoms (dyspnoea, cough, sputum production) 

due to abnormalities of the airways (bronchitis, bronchiolitis) 

and/or alveoli (emphysema) that cause persistent, often 

progressive, airow obstruction[1]. Chronic Obstructive 

Pulmonary Disease (COPD)is now one of the top three causes 

of death world wide and 90 % of death is in low income 

countries. COPD represents an important public health 

challenge that is both preventable and treatable. COPD is a 

major cause of mortality and chronic morbidity throughout the 

world, many people suffer from this disease for years and die 

prematurely from it or its complications. Globally, the COPD 

burden is projected to increase in coming decades because of 

continued exposure to COPD risk factors and ageing of 

population[1].   

Non-invasive ventilation (NIV), refers to a mode of respiratory 

support without direct tracheal intubation. Over the previous 
 decades, the use of NIV has increased[2] . especially in a 

patients with COPD. By using NIV, medical professionals aim 

to reduce the incidence of intubation related complications 

such as cardiovascular instability (42.6%), severe hypoxia 

(9.3%) and cardiac arrest (3.1%)[3]. Hence, for patients with 

respiratory failure, noninvasive mask ventilation has proved to 

be an effective strategy to avoid endotracheal intubation, 

shorten duration of illness, and improve outcomes[4]. 

Guidelines strongly advise administering non-invasive 

ventilation (NIV) to patients with COPD[5,6].

While non-invasive ventilation (NIV) reduces the need for 

intubation in COPD patients, mortality rates signicantly rise 

in cases of NIV failure[7,8]. Furthermore, delayed intubation 

among patients who experience NIV failure further exacerbates 

mortality[9]. Hence, timely identication of patients at risk of 

NIV failure and prompt intubation could potentially lower 

mortality rates.

Various scoring systems have been proposed to detect the early 

failure of the NIV, mortality, length of the hospital stay in 

patients with AECOPD.DECAF and HACOR scoring system 

are simple tool which helps to detect patient with high risk ,to 
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detect the early NIV failure ,thus better care can be given and 

helps to improve their clinical outcome. Thus, this study intends 

to predict the NIV and mortality outcome using DECAF and 

HACOR score in COPD patients.This study aims to evaluate the 

outcomes of non-invasive ventilation (NIV) and mortality in 

chronic obstructive pulmonary disease (COPD) patients by 

utilizing the DECAF and HACOR scores, as well as to assess the 

severity of COPD in these patients using the same scoring 

systems.

METHODOLOGY

A Prospective observational study was conducted at Victoria 

hospital, Bangalore Medical college and Research Institute, 

Bangalore, a tertiary care hospital for a period of 2 months from 

May 2024 to June 2024.This study was cleared from Institutional 

ethical Committee, BMCRI to which the hospital is attached. 

Ninety patients were included in the study after getting informed 

written consent. 

The study includes 90 samples COPD patients, diagnosed per 

GOLD guidelines, who require NIV and provide informed 

consent, excluding those needing emergency intubation, with 

recent trauma/surgery, high aspiration risk, or active GI bleeding. 

Admitted patients undergo history, clinical examination, chest 

X-ray, ABG, and DECAF/HACOR score assessments. NIV is 

initiated when pH ≤7.35, PaCO2 >45 mmHg, and respiratory rate 

>24 breaths/min, with DECAF and HACOR scores tracked to 

monitor NIV failure, mortality, and hospital stay duration.

STATISTICAL  ANALYSIS

Data will be entered in Microsoft Excel and analyzed using SPSS 

version 27.0, with results presented through descriptive statistics 

such as mean, standard deviation, and percentages. Appropriate 

statistical tests, including Independent T-test/Mann-Whitney U, 

ANOVA/Kruskal-Wallis, and Chi-square, will be used to 

determine signicant differences and associations, with P < 0.05 

considered statistically signicant. Results will be displayed in 

tables, gures, and graphs as needed.

RESULTS

Among 90 patients the age ranged from 35 to 95 years, with a 

mean age of 61 years, and the study population have 54 male 

(60%) 36 Female (40%

Table 1: ABG at the Time of Admission

ABG of the patient before initiation of NIV at the time of 

admission with minimum PH of 7.08,maximum PH of 7.5, 

mean PH of 7.26 with standard deviation of 0.0950.
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Table 2: ABG After One Hour of NIV

ABG of the patient after one hour of NIV usage with 

Minimum  PH of 7.09, maximum PH -7.47, mean PH-7.31, 

Table 5: ROC Analysis of HACOR Score
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In our study Minimum DECAF score is o and Maximum DECAF score is 4 with interquartile range between 2-3.

Table 3: ABG After 24 Hour of NIV Usage

ABG of the patient after one hour of NIV usage with 

Minimum PH of 7.14, maximum PH -7.52, mean PH-7.8,  

standard deviation-4.7

deviation-0.08. After the NIV usage ABG showed improvement. Table 4: DECAF Score at Admission,  After One Hour and 24 Hour of NIV Usage

standard deviation-0.08. After the NIV usage ABG showed 

improvement.
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-sitivity and specicity than DECAF at admission and 1hour.i,e 

with usage of NIV DECAF score improved over 24 hours thus it 

helps to detect the NIV failure.
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P value is less than 0.05, means there is signicant difference 

between the DECAF taken at different times. The area under 

curve is more for DECAF at 24 hours means that has more sen-

Figure 1: ROC Curve Interpretation for HACOR Score

The HACOR score at admission, with a threshold of 9.5, 

demonstrates a sensitivity of 44.4% and a specicity of 90.1%. 

After 1 hour, at a score of 6.5, the sensitivity increases to 77.8% 

and specicity to 79%. After 24 hours, with a score of 5.5, the 

HACOR score shows a further improved sensitivity of 88.9% 

and specicity of 87.7%.

Figure 2: ROC Curve Interpretation for DECAF Score

The predictive accuracy of the HACOR score increases 

progressively over time, reaching its highest performance 24 

hours after NIV initiation, with an AUC of 0.943. Across all 

time intervals, the model consistently shows statistically .

signicant results, with the strongest performance at the 24-hour 

mark. At this point, the HACOR score demonstrates excellent 

sensitivity (88.9%) and specicity (87.7%), highlighting its 

reliability as a predictive tool for identifying NIV failure

Table 6: ROC Analysis of DECAF Score
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The predictive capability of the DECAF score for detecting 

NIV failure strengthens over time, reaching its peak 

performance after 24 hours with an AUC of 0.847. The model 

B et al. (2016) and Sun K et al. (2015), which also demonstrated 

that as UACR grades increase, both NLR and PLR values rise 

signicantly. These studies similarly indicated a trend of higher 

inammatory markers with worsening albuminuria, supporting 

the idea that these ratios can serve as effective indicators of 

inammation and potential renal damage progression in diabetic 

patients[16-17].

In our study, the ROC curve analysis revealed that the 

Neutrophil-to-Lymphocyte Ratio (NLR) had an Area Under the 

Curve (AUC) of 0.793, indicating a high level of diagnostic 

accuracy for detecting certain clinical conditions. The low 

standard error of 0.049 reects the precision of this AUC 

estimate, while the asymptotic signicance value of 0.000 

suggests that the AUC is signicantly greater than 0.5, further 

validating the strong diagnostic potential of NLR. Additionally, 

the 95% condence interval for the AUC, ranging from 0.696 to 

0.890, suggests that the observed diagnostic performance is 

reliable and likely to be reproducible. Our ndings are consistent 

with those reported by Jaaban M et al. (2021) and Qiao S et al. 

(2020) who also found that the asymptotic signicance of 0.000 

indicated an AUC signicantly different from 0.5, underscoring 

the robust diagnostic capabilities of NLR. These studies, like 

ours, demonstrate the potential utility of NLR as a valuable 

marker in clinical diagnostics, particularly for conditions where 

inammation plays a critical role[18-19]. Our ndings contribute 

to the growing body of evidence supporting the clinical utility of 

these ratios in predicting and monitoring renal complications in 

patients with type-2 diabetes mellitus.

CONCLUSION

This study concludes that both Neutrophil-to-Lymphocyte Ratio 

(NLR) and Platelet-to-Lymphocyte Ratio (PLR) are valuable 

biomarkers for assessing the severity of diabetic nephropathy in 

patients with Type-2 Diabetes Mellitus. The signicant 

correlation between elevated NLR and PLR values and higher 

Urine Albumin-Creatinine Ratio (UACR) grades suggests that 

these ratios effectively reect the progression of albuminuria, a 

key indicator of kidney damage in diabetic patients. With good 

diagnostic accuracy demonstrated by the Receiver Operating 

Characteristic (ROC) curve analysis, particularly for NLR with 
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Table 7: Comparison of NIV failure Vs NIV Success Against Survival and DeathTable 7: Comparison of NIV failure Vs NIV Success Against Survival and Death

consistently shows statistically signicant results across all 

time points, with greater signicance and improved 

performance observed in the later intervals.

Table 9: Hospital Stay Among Study Population

Table 10: Correlation Between DECAF, HACOR Scores and Morality, Hospital Stay

DECAF score has better correlation in terms of Hospital 

staythan HACOR score with p value of 0.003.

 Table 8: Mortality Among Study Population 

In our study among 90 patients 15 patients got intubated-Indic- -ated NIV failure among them 6 (40%)survived and 9(60%) 

Died.

In our study mean duration of hospital stay among survival patients is 7 days and among non survival patients is 6 days.

In our study among 90 patients 81(90%) patients survived 9(10%) patients died

Pearson Correlation Test - Correlation Between DECAF, HACOR Scores and 

Mortality, Hospital Stay (N=90)  

Variables  R P-Value 

DECAF & Mortality  0.378 <0.0001*  

DECAF & Hospital stay  0.226 0.003* 

HACOR & Mortality  0.609 <0.0001*  

HACOR & Hospital stay  0.209 0.048* 

 
*There is Signicant Correlation Between Above Mentioned Variables

 DISCUSSION

In this study, we focused on patients with chronic obstructive  

pulmonary disease (COPD) who were experiencing acute-on-
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chronic respiratory failure, a critical condition that requires 

immediate and effective intervention. Non-invasive ventilation 

(NIV) has emerged as a pivotal treatment option for such 

patients, offering a less invasive alternative to intubation and 

mechanical ventilation. The study aimed to assess the 

predictive power of the HACOR and DECAF scores in 

determining the likelihood of NIV failure, hospital mortality, 

and length of hospital stay in these patients.

The study included a cohort of COPD patients who were 

admitted with acute exacerbations complicated by respiratory 

acidosis, necessitating the use of NIV. Acute exacerbations of 

COPD (AECOPD) often result in respiratory failure, which is a 

leading cause of morbidity and mortality in these patients. The 

use of NIV in this context is well-established, as it can reduce 

the need for intubation, lower the risk of hospital-acquired 

infections, and improve patient outcomes. However, the 

success of NIV is not guaranteed, and identifying patients at 

risk of NIV failure is crucial for timely intervention and 

improving prognosis.

One of the signicant ndings of our study was the low 

incidence of NIV failure, observed in only 16.6% of the 

patients. This low failure rate suggests that NIV is an effective 

treatment modality for the majority of COPD patients 

experiencing acute-on-chronic respiratory failure with 

respiratory acidosis. The success of NIV in this study 

population can be attributed to the early initiation of treatment, 

careful patient selection, and continuous monitoring of clinical 

parameters. These factors likely contributed to the high success 

rate and low incidence of complications associated with NIV 

use in this setting.

The HACOR score, which evaluates ve critical parameters-

heart rate, acidosis, consciousness, oxygenation, and respirator

y rate-demonstrated excellent sensitivity and specicity in 

predicting NIV failure. When assessed within 24 hours of 

initiating NIV, the HACOR score exhibited a sensitivity of 

88.9% and a specicity of 87.7%, indicating its robustness as a 

predictive tool. These ndings underscore the HACOR score's 

ability to identify patients at high risk of NIV failure early in the 

treatment process, allowing for timely adjustments in the 

clinical management plan.

The HACOR score's predictive power is particularly 

noteworthy when compared to the DECAF score, which also 

evaluates COPD severity but through different parameters such 

as dyspnea, eosinopenia, consolidation, acidemia, and atrial 

brillation. While both scores are valuable, our study found that 

the HACOR score had a higher discriminative ability, 

especially at the 24-hour mark. This suggests that the HACOR 

score may be more sensitive to the acute physiological changes 

associated with NIV failure, making it a more reliable tool in 

this specic clinical scenario.

While the HACOR score was superior in predicting NIV 

failure, the DECAF score also played a crucial role in the 

overall assessment of the patients. Notably, the DECAF score 

was found to be more effective in predicting the length of 

hospital stay. Our statistical analysis revealed that the DECAF 
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score was signicantly associated with prolonged hospital stays, 

with a p-value of 0.003.  This nding highlights the importance 

of the DECAF score in the comprehensive management of 

COPD patients, particularly in planning post-acute care and 

resource allocation.

Moreover, the DECAF score also demonstrated its utility in 

predicting mortality. Our study showed that the highest mortality 

was observed in patients with DECAF scores between three and 

four. This aligns with ndings from other studies, such as the 

research conducted by Memon et al., which reported a 92% 

mortality rate in patients with DECAF scores between three and 

ve. These ndings emphasize the DECAF score's role as a 

prognostic tool, particularly in identifying patients at the highest 

risk of adverse outcomes.

Given the strengths of both the HACOR and DECAF scores in 

different aspects of patient assessment, our study suggests that 

combining these scores could provide a more comprehensive 

evaluation of patients with AECOPD. The HACOR score's 

superior ability to predict NIV failure, coupled with the DECAF 

score's effectiveness in forecasting hospital stay duration and 

mortality, offers a more holistic approach to patient management.

By integrating both scores into clinical practice, healthcare 

providers can better stratify patients into risk categories, predict 

outcomes more accurately, and make informed decisions 

regarding the level of care and appropriate interventions. This 

combined approach could potentially lead to improved patient 

outcomes, reduced hospital stays, and more efcient use of 

healthcare resources.

Our study highlights the critical role of predictive scoring 

systems in the management of COPD patients undergoing NIV. 

The HACOR score, with its high sensitivity and specicity, is an 

excellent tool for anticipating NIV failure, particularly within the 

rst 24 hours of treatment. On the other hand, the DECAF score 

provides valuable insights into the likely duration of hospital stay 

and the risk of mortality. By combining these two scores, 

clinicians can enhance their ability to predict outcomes and tailor 

treatment plans to the needs of individual patients, ultimately 

improving the prognosis for those with acute-on-chronic 

respiratory failure.

CONCLUSION

The combined HACOR and DECAF scores demonstrate high 

sensitivity and specicity in predicting NIV failure, hospital 

mortality, and length of stay in patients with acute exacerbation 

of COPD. Statistical analysis shows that higher DECAF and 

HACOR scores correlate with increased mortality and the need 

for intubation (NIV failure). Our ndings suggest that a simple 

clinical prediction tool using readily available indices can 

effectively stratify patients with acute COPD exacerbations into 

relevant risk categories and detect early NIV failure. This tool can 

enhance prognostic accuracy, guide care decisions, and improve 

patient outcomes.
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