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Abstract

Background: Acute hypoxemic respiratory failure is a major cause of morbidity and 

mortality requiring ventilatory support. Non-invasive ventilation (NIV) is an alternative to invasive 

ventilation, and the HACOR score is widely used to predict NIV failure. The updated HACOR score 

incorporates additional baseline variables such as ARDS, septic shock, immunosuppression, 

organ failure, and the SOFA score, but evidence on its predictive utility remains limited.

Methods: This prospective observational study included adult ICU patients who were 

started on NIV for hypoxemic respiratory failure. Baseline data included age, sex, indication 

for NIV, comorbidities, SOFA score, and the presence of COVID-19, septic shock, and ARDS. 

Non-invasive ventilation failure prediction was assessed using original and updated HACOR 

scores at baseline, 1–2 hours, 12 hours, and 24 hours. Diagnostic performance was compared 

using the area under the curve (AUC).

Results: A total of 63 patients were included. The AUCs for original vs updated HACOR 

scores were 0.522 vs 0.404 at baseline, 0.899 vs 0.404 at 1–2 hours, 0.862 vs 0.957 at 12 hours,  

and 0.485 vs 0.500 at 24 hours. The difference in AUCs was statistically significant at 1–2 hours 

and 12 hours (p = 0.0001), but not at baseline or 24 hours.

Conclusion: The updated HACOR score, which incorporates six baseline variables 

and the five original scale items demonstrated improved predictive performance for NIV 

failure compared to the original HACOR score at certain timeframes. This suggests that the 

performance of both scores varies over time in predicting NIV failure.
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Introduction

Acute hypoxemic respiratory failure is well estab-

lished as one of the leading causes for intensive 

care and is invariably associated with high rates of 

mortality.
1
 Hypoxemia is a condition in which arterial 

oxygen tension (PaO
2
) is less than normal (normal 

PaO
2
 = 80–100 mmHg).

2
 Acute respiratory distress 

syndrome (ARDS) is characterised by low blood oxy-

gen levels and fluid accumulation in both lungs, caused 

by increased permeability of the alveolocapillary bar-

rier and has been implicated as a common causative 

factor for respiratory failure in critically ill patients.
3
 In 

mild ARDS, avoiding invasive mechanical ventilation 

if avoided will be advantageous. Non-invasive venti-

lation (NIV) has emerged as an alternative to invasive 

ventilation thereby preventing inevitable complications 

of intubation such as hypotension, hypoxemia, airway 

trauma, bradycardia, aspiration and cardiac arrest.
4
 

Non-invasive ventilation is employed as a first line 

treatment in 15.5% of ARDS cases
5
 and can improve 
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respiratory rate. The presence of ARDS, septic shock, 

immunosuppression, or organ failure, and the SOFA 

score prior to administration of NIV, could also con-

tribute to NIV failure. Hence, this baseline data could 

contribute to an increase in the predictive ability of 

the HACOR score for NIV failure among the patients 

with hypoxemic respiratory failure; these parame-

ters were integrated into the scoring system, and the 

HACOR score was updated by Duan et al.
10 

with a 

maximum achievable score of 25 points. Threshold 

scores greater than five at one hour of NIV indicated 

an 81.8% diagnostic accuracy.
12

Since the data on the predictive power of the 

updated HACOR score is limited, our study aimed to 

predict NIV failure among the patients having hypox-

emic respiratory failure by using the updated HACOR 

score.

Aim: To predict non-invasive ventilation failure in 

patients with hypoxemic respiratory failure by using 

an updated HACOR score.

Objectives

Primary objective: To determine the predictive power 

of the original HACOR score for predicting NIV failure 

in patients with hypoxemic respiratory failure.

Secondary objective: To compare the predictive 

power of the updated HACOR score with the original 

HACOR score for predicting NIV failure in patients 

with hypoxemic respiratory failure.

Methods

This was a prospective observational study 

conducted from July 2023 to December 2024. 

The study was approved by the Institutional Ethics 

Committee (institution?). Patients aged >18 years 

who were admitted to the ICU for NIV due to hypox-

emic respiratory failure were included in the study. The 

sample size was calculated using a study by Metwaly 

et al. that reported that the updated HACOR score at 

a cutoff point >4.80 had 91% specificity. Considering 

similar results and assuming a 50% prevalence, at a 

95% confidence level and 10% maximum error, the 

PaO
2
/FiO

2
 levels and minimize breathing effort.

6
 As a 

result, NIV lowers the risk of intubation and mortality.
7 

Non-invasive ventilation is a critical respiratory support 

technique that delivers ventilatory assistance with-

out the requirement for invasive procedures such as 

endotracheal intubation. It has become an essential 

tool in managing acute as well as chronic respiratory 

failure, offering many advantages, including reducing 

infection risk, improving patient comfort, and shorten-

ing hospital stays.
8

Non-invasive ventilation has significantly evolved 

over the past few decades, transforming respiratory 

care in acute as well as chronic settings. Traditionally, 

patients with respiratory failure required invasive 

mechanical ventilation, and the development of 

noninvasive positive-pressure ventilation (NIPPV) 

provided an alternative to invasive mechanical venti-

lation, allowing patients to receive ventilatory support 

via a mask or nasal interface.
9
 Continuous Positive 

Airway Pressure (CPAP), which maintains a constant 

airway pressure to prevent alveolar collapse, and 

Bilevel Positive Airway Pressure (BiPAP), which pro-

vides different pressure levels for inhalation, exhala-

tion and improving ventilation efficiency,
9
 are the two 

primary types of NIV. 

Non-invasive ventilation has proven to be instru-

mental in managing COPD exacerbations, acute 

respiratory failure due to pneumonia or ARDS, car-

diogenic pulmonary edema, respiratory collapse in 

neuromuscular disorders and also as post-extubation 

support to prevent reintubation.
8
 However, studies 

indicate that 11.7% of patients initiated on NIV require 

intubation, with those experiencing NIV failure show-

ing higher mortality rates (25.2% vs. 8.9%).
10

Predictive scoring systems are important in NIV 

management, helping clinicians assess the likelihood 

of NIV failure and make timely decisions regarding 

advancing to invasive mechanical ventilation. These 

scoring models are particularly valuable in hypoxemic 

respiratory failure, where delayed intubation can lead 

to increased morbidity and mortality.
11

 The HACOR 

score was developed to predict NIV failure in patients 

with hypoxemic respiratory failure and considers 

heart rate, acidosis, consciousness, oxygenation, and 
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sample size was estimated to be 63. Informed con-

sent was obtained and the study was conducted in 

accordance with Good Clinical Practice guidelines 

and ethical principles as mentioned in the Declaration 

of Helsinki. 

Exclusion criteria included patients with hypercap-

nic respiratory failure, those who underwent NIV after 

extubation, those who required emergency intuba-

tion, and those who received NIV due to acute exac-

erbation of chronic obstructive pulmonary disease 

(COPD). Figure 1 depicts the screening and selection 

process for the study.

Data collection was done using a convenience 

sampling method. Baseline data included age, sex, 

reason for NIV, underlying diseases, severity of dis-

ease (assessed by SOFA score), and the presence of 

COVID-19 infection, septic shock or ARDS. Vital sta-

tistics such as heart rate, respiratory rate, blood pres-

sure and level of consciousness (using GCS) were 

measured. Arterial blood gas analysis and estimation 

of urine output were also done. The data of all the 

patients were recorded four times from baseline to 

24 hours of NIV, i.e., at the baseline, after 1–2 hours, 

after 12 hours and after 24 hours of NIV in the case 

record form. The failure of NIV was considered when 

there was a need for intubation and invasive ventila-

tion to the patient. Using the modified HACOR score, 

the goals were to predict NIV failure in patients with 

hypoxemic respiratory failure, as well as to compare 

the old HACOR score with the updated score to 

determine its predictive ability. Study tools used are 

depicted below.
10 

Statistical Analysis

Data collected were entered into an Excel 

sheet and analysed using GraphPad prism v.8.0.2. 

Descriptive statistics were used to summarize patient 

characteristics and outcomes. The predictive power of 

the original and updated HACOR scores for predicting 

the risk of NIV failure was calculated using sensitiv-

ity, specificity, positive predictive value and negative 

predictive value using a 2 × 2 table. Frequency was 

used to quantify both nominal and ordinal variables. 

Continuous variables were evaluated using the mean 

and standard deviation. The chi-square or Fisher 

exact test was used to investigate the association 

between two categorical variables, while the student  

t test was used to assess the relationship between 

two continuous variables.

The area under the receiver operating character-

istic (ROC) curve (C-statistic) was obtained and used 

to compare the risk scores. 

Results

Sixty-three patients who were referred to the 

intensive care unit for NIV due to respiratory failure 

were included in this prospective observational study. 

Descriptive statistics of the study population has been 

summarized in Table 1. The mean age of the patients 

was 53.8 ± 15 years with the oldest being 80 years 

old and youngest being 24 years old; 39 were male 

and 24 were female. Twelve patients had diagno-

ses of bronchopneumonia, 8 had pulmonary edema, 

8 had community acquired pneumonia, 7 had lobar 

pneumonia, 6 had pleural effusion, and 5 had ARDS. 

There were 17 patients diagnosed with other condi-

tions. Overall, 36.5% of patients (n = 23) had septic 

shock and 42.9% (n = 27) had ARDS. The major-

ity of patients had SOFA scores of 6 (34.9%) and 7 

(31.7%) followed by 9 (14.3%). Only 5 patients had 

SOFA scores of 5. The median SOFA score of these 

(which?) patients was 7.

Non-invasive ventilation failure was present in  

10 patients (15.9%) at baseline, 12 patients (19%) 

at 1–2 hours, 16 patients (31.4%) at 12 hours and 

1 patient (2.9%) at 24 hours. Table 3 shows the 

comparison of baseline parameters, parameters at 

1–2 hours, 12 hours and 24 hours in patients with NIV 

success and failure. Heart rate, GCS and respiratory 

rate are significant when compared with NIV success 

and failure at baseline. Heart rate, pH, GCS, FiO
2
/

PaO
2
, respiratory rate, HACORO and HACORU were 

found to be highly significant when compared with the 

NIV success and failure at 1–2 hours. At 12 hours, all 

the parameters except GCS were highly significant 

whereas none of the parameters had a significant 
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Figure 1. Flowchart depicting Screening and selection process.
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Table 1. Demographic Data of Study Population

N  
(n = 63) % Mean SD

Mean age, years 53.8 15
Males 39 61.9

Females 24 38.1

Diagnosis:
  Bronchopneumonia 12 19.1
  Pulmonary Edema 8 12.7
  Community acquired 

pneumonia
8 12.7

  Lobar pneumonia 7 11.1
  Pleural Effusion 6 9.5
  ARDS 5 7.9
  Others 17 27
  Septic shock present 23 26.5
  ARDS present 27 42.9
SOFA Score:
  5 5 7.9
  6 22 34.9
  7 20 31.7
  8 7 11.1
  9 9 14.3
NIV Failure:
  At Baseline (n = 63) 10 15.9
  At 1–2 hours (n = 63) 12 19
  At 12 hours (n = 51) 16 31.4
  At 24 hours (n = 35) 1 2.9

difference between NIV success and failure groups 

at 24 hours. Table 2 summarizes the HR, pH, GCS, 

FiO
2
/PaO

2
, RR, HACORO and HACORU at baseline, 

1–2 hours, 12 hours, and 24 hours.

Figure 2 (A) depicts the ROC curve for the orig-

inal and updated HACOR scores. The area under 

the curve for the original HACOR score is 0.522. 

The P value was 0.829 and not significant; the 95% 

CI was between 0.308 and 0.736 respectively. At 

a score of 5.5, sensitivity and specificity were 40% 

and 66% respectively. The area under the curve for 

the updated HACOR score was 0.404. The P value 

was 0.337 and not significant; 95% CI was between 

0.214 and 0.594 respectively. At a score of 15.25, 

sensitivity and specificity was found to be 20% and 

83% respectively.

Figure 2 (B) shows the ROC curve for the original 

and updated HACOR scores at 1–2 hours. The area 

under the curve for original HACOR score was 0.889. 

The P value was 0.0001 and was highly significant; 

the 95% CI was between 0.794 and 0.983 respec-

tively. At a score of 6.5, the sensitivity and specific-

ity were 83% and 83% respectively. The area under 

the curve for updated HACOR score was 0.404. The 

P value was 0.0001 and highly significant; 95% CI 

was between 0.877 and 0.997 respectively. At a score 

of 15.5, sensitivity and specificity were 91% and 86% 

respectively. 

Figure 2 (C) shows the ROC curve for the original 

and updated HACOR scores at 12 hours. The area 

under the curve for original HACOR score is 0.862. 

The P value was 0.0001 and highly significant; 95% 

CI was between 0.759 and 0.964 respectively. At a 

score of 5.5, sensitivity and specificity were 87% and 

60% respectively. The area under the curve for the 

updated HACOR score is 0.957. The P value was 

found to be 0.0001 and was highly significant; the 

95% CI was between 0.888 and 1 respectively. At a 

score of 15.5, the sensitivity and specificity were 91% 

and 86% respectively. 

Figure 2 (D) shows the ROC curve for the original 

and updated HACOR scores at 24 hours. The area 

under the curve for original HACOR score is 0.485. 

The P value was 0.961 and was not significant; the 

95% CI was between 0.298 and 0.672 respectively. 

The area under the curve for updated HACOR score 

is 0.5. The P value was 1.000 and was not significant; 

the 95% CI is between 0.305 and 0.695 respectively. 

At 24 hours, when 5 was used as the cutoff point for 

original HACOR score, the sensitivity and specificity 

were 91.6% and 62% respectively.

At 1–2 hours, when 5 is used as the cut-off point 

for the original HACOR score, the sensitivity and 

specificity were 91.6% and 62%. The positive pre-

dictive value and negative predictive value were 36% 
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Table 2. � HR, pH, GCS, FiO2/PaO2, RR, HACORO and HACOR U at Baseline, 1–2 hours, 12 hours and 24 hours

Parameters
At Baseline (n = 63)

Mean ± SD
At 1–2 hours (n = 63)

Mean ± SD
At 12 hours (n = 51)

Mean ± SD
At 24 hours (n = 35)

Mean ± SD
HR (Beats/Min) 120 ± 7 120 ± 9 118 ± 9 112 ± 8

pH 7.3 ± 0.03 7.3 ± 0.04 7.31 ± 0.39 7.34 ± 0.04

GCS 14.9 ± 0.1 14.9 ± 0.3 14.9± 0.1 15 ± 0

FiO2/PaO2 mmHg 179 ± 22 180 ± 20 188.5 ± 36 253 ± 267

RR 27 ± 3 28 ± 4 28 ± 5 25 ± 4

HACORO 5 ± 1.6 5.4 ± 2.2 5.1 ± 2.9 3.8 ± 2.8

HACORU 11.8 ± 3.1 12.2 ± 3.9 11.4 ± 4.3 8.7 ± 2.9
HR, Heart Rate (beats per minute); GCS, Glasgow Coma Scale; FiO2/PaO2, fractional inspired oxygen to partial pressure of arterial oxygen ratio; RR, respiratory rate; 
HACORO, original HACOR score; HACORU, updated HACOR score.

Figure 2. Receiver 
Operating Curve 
(ROC) for Original 
and Updated HACOR 
Score at (A) Baseline 
(B) 1–2 hours (C)  
12 hours (D) 24 hours.
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and 96%. At 12 hours, when 5 was used as the cut-

off point for the original HACOR score, the sensitiv-

ity and specificity were 87% and 60%. The positive 

predictive value and negative predictive value were 

50% and 91%. At 1–2 hours, when 15.5 was used 

as the cutoff point for the updated HACOR score, 

the sensitivity and specificity were 91.6% and 86%. 

The positive predictive value and negative predictive 

value were 61% and 97%. At 12 hours, when 15.5 

was used as the cutoff point for the updated HACOR 

score, the sensitivity and specificity were 62% and 

100%. The positive predictive value and negative pre-

dictive value were 100% and 85%.

Discussion 

The current study determines the predictive abil-

ity of the updated HACOR score and compares it to 

the original HACOR score for predicting NIV failure 

in patients with hypoxemic respiratory failure. The 

original HACOR score assessed heart rate, acidosis, 

consciousness, oxygenation, and respiratory rate. 

Although the predictive power of the original HACOR 

study has been shown to be effective in some stud-

ies,
11–13

 there was a limitation in that it did not consider 

the baseline data. Duan et al. modified the HACOR 

score after determining that the presence of ARDS, 

septic shock, immunosuppression, and organ failure 

could contribute to NIV failure. This study adds to the 

relatively limited literature on the predictive ability of 

the updated HACOR score.

If the updated HACOR score were high, the rate 

of NIV failure was high in patients who were deemed 

low risk based on the original HACOR score. Patients 

at high risk (as determined by the original HACOR 

score) had a low probability of NIV failure if their 

updated HACOR scores were low. The updated 

HACOR score showed considerable improvement in 

predicting NIV failure compared to the original score. 

Three threshold values were created to help clinical 

staff make decisions: low, moderate, high, and very 

high probability of NIV failure.

The mean age of the patients in the study was 

53.8 ± 15 years. Most patients were in the age groups  
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40–60 years and >60 years and were male. Some 

studies have evaluated the correlation between 

age and NIV failure. In a single-center, prospec-

tive cohort study including patients ≥65 years 

with COPD, acute CPE, CAP, bronchiectasis, and 

kyphoscoliosis, who were on NIV for AHRF in the 

ICU within a 4-year period, the study concluded 

that the efficacy of NIV was independent of age in 

patients having AHRF.
14

 

Age is important in the predictive accuracy of the 

HACOR and updated HACOR scores for NIV failure 

in hypoxemic respiratory failure. Studies indicate that 

older patients tend to have higher HACOR scores 

due to age-related physiological changes, such as 

reduced respiratory muscle strength, impaired gas 

exchange, and increased history of comorbidities. The 

updated HACOR score incorporates additional base-

line factors, including the presence of pneumonia, 

cardiogenic pulmonary edema (CPE), ARDS, immu-

nosuppression, and septic shock, which are more 

prevalent in older populations.
15

 These modifications 

enhance the predictive validity, with higher scores cor-

relating with increased NIV failure rates. The updated 

HACOR score has demonstrated superior predictive 

power compared with the original version, particularly 

in elderly patients, by integrating these age-associ-

ated risk factors.
16

The patients in the present study were diag-

nosed with bronchopneumonia, pulmonary edema, 

CAP, pleural effusion, lobar pneumonia, ARDS, and 

other conditions. Many had ARDS and septic shock. 

Non-invasive ventilation failure is linked to baseline 

conditions such as ARDS, septic shock, immunosup-

pression, and organ failure.
7
 Patients with pneumonia 

face an elevated risk of NIV failure due to pronounced 

hypoxemia, excessive airway secretions, and com-

promised lung compliance.
17

 Similarly, individuals 

with interstitial lung disease (ILD) often experience 

higher NIV failure rates, largely attributed to progres-

sive fibrosis, diminished lung elasticity, and impaired 

oxygen diffusion.
18

 While NIV is generally effective in 

managing COPD exacerbations, factors such as dia-

phragmatic dysfunction and persistent hypercapnia 

can contribute to treatment failure. In addition, those 

suffering from septic shock or immunosuppression 

are more vulnerable to NIV failure due to systemic 

inflammation, metabolic instability, and a weakened 

respiratory drive.
19

 Hence, Duan et al. incorporated 

these pre-NIV parameters in the HACOR score and 

updated and validated it.
10

A SOFA score is also incorporated in the updated 

HACOR score. In the present study, the patients had 

median SOFA scores of 7 at the baseline. A study 

by Innocenti et al. showed a higher SOFA score was 

related to an increase in mortality rate in the whole 

population admitted to the high-dependence unit and 

in septic patients.
20

 In another study (name?), the 

SOFA score was found to be higher in the NIV fail-

ure group than in the NIV success group. It was also 

observed that the SOFA score was the most com-

mon variable related to NIV failure. Patients who had 

SOFA scores >5 were at a higher risk of NIV failure 

(odds ratio 3.3, 95% CI 2.4–4.5).
21

 Similar findings 

were shown by another study (name?) conducted in 

patients with CAP and who were on NIV. This study 

found that NIV failure was correlated to SOFA scores 

(OR 1.33).
22

 Patients with elevated SOFA scores 

often experience systemic inflammation, metabolic 

derangements, and impaired respiratory mechanics, 

making NIV less effective.
23

Several physiological markers influence NIV suc-

cess or failure. Studies have shown that a pH <7.28 is 

a significant predictor of NIV failure, indicating severe 

respiratory compromise. The study by Duan et al. 

also found that a PaO
2
/FiO

2
 ratio <150 mmHg was a 

strong predictor of NIV failure, reinforcing the impor-

tance of oxygenation status.
10

 An elevated respiratory 

rate (>30 breaths/min) was identified as an inde-

pendent predictor of NIV failure, reflecting increased 

respiratory effort and impending failure.

Since the updated HACOR score expands its 

predictive framework by integrating additional clinical 

factors such as pneumonia, CPE, ARDS, immunosup-

pression, septic shock, and SOFA score, these refine-

ments improve its accuracy, especially in patients with 

elevated SOFA scores, who exhibit a higher probability 

of NIV failure.
15,19

 Research indicates that the updated 

HACOR score demonstrates greater predictive accu-

racy for NIV failure than the original HACOR score, 

as reflected in its higher area under the curve (AUC). 

The incorporation of the SOFA score enhances risk 
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stratification, enabling clinicians to make more precise 

decisions regarding NIV management.
15

In our study, we observed the NIV failure in the 

patients included in the study over 24 hours. We 

recorded different parameters at baseline, 1–2 hours, 

12 hours and 24 hours, including heart rate, res-

piratory rate, pH, GCS, FiO
2
/PaO

2
 (mmHg), SOFA 

score and HACOR scores (updated and original). At 

baseline, 10 patients had NIV failure, and when the 

baseline parameters were compared, significant dif-

ferences in the NIV failure and success group were 

found in heart rate, respiratory rate, and FiO
2
/PaO

2
. In 

the later observations all the parameters had signifi-

cant differences between the two groupsThe HACOR 

score can help clinical physicians recognize NIV fail-

ure earlier. The increased risk of death on baseline 

features might be the cause of the high mortality in the 

late failure group. When using the HACOR score to 

guide NIV treatment, healthcare professionals should 

address this issue with careful consideration.
12,24

When predicting NIV failure in patients with hypox-

emic respiratory failure, the HACOR score demon-

strated high sensitivity and specificity.
11,13,22

 Despite 

the fact that the same characteristics are used to 

predict NIV failure in that patient population as in the 

COPD population, the weights assigned to each var-

iable change significantly. For instance, heart rate is 

the least important variable in hypoxemic patients, 

while oxygenation is the second most important varia-

ble, despite consciousness being the most important 

factor in both patient groups. The pathophysiological 

distinctions between hypoxemic and COPD patients 

can account for these variations.
12,24

In the present study, the AUC of ROC curve for 

the original and updated HACOR score at baseline did 

not show any significant difference. The sensitivity and 

specificity of both scores at baseline were also less 

and did not show significant differences. However, 

the AUC for the updated HACOR score was higher 

than that of the original HACOR score at 1–2 hours 

and 12 hours (0.889 vs 0.904 and 0.862 vs 0.957 

respectively). Duan et al. found that using the updated 

HACOR score resulted in a higher AUC in the training 

cohort demonstrating good accuracy and superior per-

formance compared with the original HACOR score.
16

 

The HACOR score was established and validated 

with data from a respiratory ICU. Every patient was 

treated by respiratory specialists and had a respira-

tory etiology. The updated HACOR score, however, 

was created at nine institutions and verified in nine 

more. The patients were treated by various doctors, 

came from various intensive care units, and had var-

ious etiologies. As a result, the doctors and patients 

in the updated HACOR evaluation were more reflec-

tive of the general population. This is an additional 

explanation for why the updated HACOR score has 

a better predictive power compared to the original.
10

Due to the significant risk of NIV failure, using NIV 

for patients having pneumonia, ARDS, or de novo 

acute respiratory failure remains debatable.
13,25–27

 NIV 

failure rates can occasionally exceed 70%.
28

 There 

are no recommendations in the guidelines for utiliz-

ing NIV in these patients.
29

 Regardless of whether it 

was evaluated after 1, 2, 12, or 24 hours of NIV, the 

updated HACOR score in the study by Duan et al. 

demonstrated significant predictive power for NIV fail-

ure in these patients.
10

 An increased chance of NIV 

failure is indicated by a higher updated HACOR score. 

Similar results were shown in the present study.

As a result, the new updated HACOR score offers 

clinical professionals managing NIV a crucial point 

of reference. Early intubation may be an option for 

individuals whose updated HACOR score indicates 

a high likelihood of NIV failure and requirement of 

intubation.
10

 High-risk patients may benefit from 

closer monitoring, greater personnel, and improved 

device supply as late NIV failure is linked to higher 

mortality.
7,12 

When making an intubation decision in 

ordinary clinical practice, doctors may partially consult 

the respiratory rate, pH, and PaO
2
/FiO

2
 ratio readings. 

It can be challenging to figure out how to integrate 

these variables with other risk factors to make bet-

ter decisions. One physician might focus more on the 

PaO
2
/FiO

2
 ratio, while another might focus more on 

respiratory rate. The modified HACOR score’s pri-

mary contribution is the weighing of each variable. It 

quantitatively determines each variable’s weight while 

accounting for the main risk factors. The new HACOR 

score gives doctors more relevant information to help 

them make informed decisions, even though it may 

be partially explained by self-fulfilling prophecy.
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Limitations

Even though the study adds valuable findings on the 

predictive ability of the updated HACOR score, there 

are several limitations. This was a single-center study, 

thus the findings may not be applicable to the broader 

population. The sample size of the study is modest, 

which may reduce the prediction potential of NIV fail-

ure. The decision to intubate the patients was left to the 

attending physician’s discretion. As a result, this could 

have an impact on the predictive power of the HACOR 

score. The current study is an observational study, thus 

there may be some confounding factors influencing the 

evaluation of the HACOR score. 

Conclusion

The modified HACOR score, which combines 

six baseline variables with the original five physi-

ological indicators, has better predictive accuracy 

for predicting noninvasive ventilation (NIV) failure 

in patients with acute hypoxemic respiratory failure. 

This improved score system addresses the limitations 

of the original HACOR model by including baseline 

factors that influence NIV outcomes, thereby increas-

ing its clinical relevance and stratification capacity. 

The revised score is a practical and evidence-based 

measure that can help frontline physicians identify 

high-risk patients early, optimize treatment options, 

and perhaps reduce the occurrence of delayed intu-

bation and related morbidity. Future research should 

evaluate its applicability across varied demographics 

and healthcare settings to strengthen its relevance in 

respiratory care pathways.
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