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1.  High-ow n asal c annula 
improves o xygenation 
efciency.

2. Conventional oxygen 
therapy may delay recovery.

3. Postextubated patients 
benet from quicker weaning.

4. High-ow therapy reduces 
reintubation risk.

5. Conventional therapy less 
effective in preventing 
hypoxemia.
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INTRODUCTION

The postextubation period is a critical phase for patients who 

have been mechanically ventilated, marked by a variety of 

challenges, including the risk of respiratory failure, which can 

necessitate reintubation if not properly managed[1]. During 

this phase, factors such as compromised respiratory mechanics, 

weakened respiratory muscles, and underlying lung conditions 

can lead to complications like hypoxemia, hypercapnia, and 

atelectasis. Patients with pre-existing lung disease or those who 

have undergone prolonged intubation are particularly 

vulnerable to post-extubation respiratory failure[2]. This type 

of failure is associated with poorer clinical outcomes, extended 

ICU stays, and increased mortality rates. Therefore, ensuring 

appropriate oxygen support during this period is critical for 

preventing respiratory deterioration and maintaining patient 

stability as they transition off mechanical ventilation[3].

Oxygen therapy plays a fundamental role in managing care 

during the postextubation phase. Conventional methods of 

oxygen delivery include nasal prongs, simple face masks, and 

non-rebreather masks[4]. These methods deliver supplemental 

oxygen at varying ow rates and concentrations, depending on 

the patient's respiratory function. Nasal prongs provide low-

ow oxygen for patients needing minimal supplementation, 

while simple face masks offer higher concentrations of oxygen 

but may cause discomfort when used for extended periods[5]. 

Non-rebreather masks, on the other hand, are capable of 

delivering even higher concentrations of oxygen, making them 

useful for patients with more severe hypoxemia[6].

Despite its widespread use, conventional oxygen therapy has 

notable limitations. One of the main issues is inadequate 

oxygenation due to low ow rates or poor mask t, which can 

exacerbate hypoxemia and increase the risk of respiratory 

failure[7]. Additionally, the discomfort associated with these 

devices, including dry mucous membranes and skin irritation, 

can reduce patient compliance, especially during prolonged 

use. In severe cases, conventional oxygen therapy may not 

provide sufcient respiratory support, leading to higher rates of 

reintubation. This has prompted the search for more effective 

oxygen delivery methods that can improve post extubation 

outcomes[8].

High-Flow Nasal Cannula (HFNC) oxygen therapy has 

emerged as an advanced respiratory support system that 

delivers heated, humidied oxygen at high ow rates through 

specialized nasal prongs[9]. Unlike conventional oxygen 

therapy, HFNC provides oxygen at adjustable ow rates of up 

to 60 liters per minute, allowing for precise control of both 

oxygen concentration and ow. The oxygen is warmed and 

humidied, which enhances mucociliary function and reduces 

airway irritation, offering greater comfort to patients[10].

The mechanism of HFNC goes beyond simple oxygen delivery. 

It generates a small amount of positive end-expiratory pressure 

(PEEP), which helps keep the airways open and prevents 

alveolar collapse, thereby improving gas exchange[11]. 

Additionally, the high ow rates help clear nasopharyngeal 

dead space, reducing the effort required to breathe and enhanci-
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-ng overall oxygenation efciency. These features make HFNC a 

promising alternative to conventional oxygen therapy for 

postextubated patients[12]. 

One of the key advantages of HFNC is its ability to improve 

oxygenation. By delivering oxygen at higher ow rates and 

generating mild positive pressure, HFNC is particularly 

benecial for patients with compromised respiratory 

function[13]. Moreover, studies suggest that HFNC lowers the 

likelihood of reintubation, particularly in patients at high risk of 

respiratory failure. By supporting spontaneous breathing and 

preventing respiratory decompensation more effectively than 

traditional methods, HFNC contributes to better clinical 

outcomes for postextubated patients[14].

Another signicant advantage of HFNC is its enhanced patient 

comfort. The heated and humidied oxygen delivered through 

the device helps reduce the discomfort typically associated with 

cold, dry oxygen from nasal prongs or face masks, making 

HFNC more tolerable for extended use. The increased comfort 

associated with HFNC can also improve patient compliance, 

reducing the need for additional interventions[15].

HFNC offers several advantages, such as better oxygenation, 

patient comfort, and reduced need for reintubation, making it an 

attractive option for respiratory support after extubation[16]. 

However, despite these promising outcomes, there is no clear 

consensus on the best oxygen therapy approach for 

postextubation care. Conventional oxygen therapy, though 

widely used, has limitations in providing adequate support for 

high-risk patients, prompting some clinicians to turn to 

HFNC[17].

The main challenge with HFNC adoption lies in the absence of 

standardized criteria for its use, which makes it difcult to 

implement consistently across clinical settings[18]. To address 

this, there is a growing call for larger, multicentre randomized 

controlled trials comparing HFNC and conventional oxygen 

therapy. These studies could guide clinical practice, improving 

postextubation care and patient outcomes more effectively[19].

The primary objective is to compare the effect of High-Flow 

Nasal Cannula (HFNC) and conventional oxygen therapy (non-

rebreather mask) on the rate of reintubation within 24 hours of 

extubation. The secondary objective is to assess the impact of 

HFNC and conventional oxygen therapy on post-extubation 

respiratory failure, patient comfort, and the duration of ICU stay.

MATERIALS AND METHODS

Data was collected from ICU patients who received either high-

ow nasal cannula (Fisher & Paykel) or non-rebreather mask 

oxygen therapy immediately after planned extubation in the 

Department of Anaesthesiology and Critical Care, ESIC-

Medical College-PGIMSR, Bangalore, between 1st March 2021 

and 30th August 2022. This prospective randomized 

comparative study included patients over 18 years, mechanically 

ventilated for over 24 hours, who passed a spontaneous breathing 

trial and were at high risk of reintubation. Exclusion criteria 

included non-cooperative, tracheostomy, pregnant, hypercapnic 

patients, and those with a Glasgow Coma Score of 12 or less.
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similar across both groups, suggesting that neither group had a 

higher predisposition for reintubation based on the high-risk 

factors evaluated.

RE SU LTS

The mean age of participants in the HFNC group was 

51.41±13.54 years, and in the COT group, it was 52.91±9.93 

years, with no statistically signicant difference (P=0.477). 

The HFNC group had 42 males and 22 females, while the COT 

The number of high-risk factors for reintubation was 

comparable between Group H and Group C, with no 

statistically signicant difference observed between the two 

groups. This indicates that the distribution of risk factors was

Table 1: Demographic Characteristics-Frequency Distribution in Two Groups of Patients

group had 34 males and 30 females, with no signicant 

difference in gender distribution (P=0.208). The mean BMI was 

27.79±4.16 in the HFNC group and 28.76±2.77 in the COT 

group, also showing no signicant difference (P=0.131).

Table 2: Number of High-Risk Factors for Reintubation-Frequency Distribution in Two Groups of Patients
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Demographic 
Characteristics 

Group H Group C P value 

Age (Mean ± SD) 51.41±13.54 52.91±9.93 0.477 

Gender (M:F) 42:22 34:30 0.208 

BMI (Mean ± SD) 27.79±4.16 28.76±2.77 0.131 

 

Number of High Risk 
Factors for Reintubation  

Group H Group C P Value 

0 33 30 0.883 

1 20 28 0.273 

2 9 6 0.583 

3 2 0 0.496 

 

Table 3: Underlying Medical Conditions-Frequency Distribution in Two Groups of Patients

Volume 8, Issue 2, 2024

Demographic 
Characteristics 

Group H Group C P value 

Age (Mean ± SD) 51.41±13.54 52.91±9.93 0.477 

Gender (M:F) 42:22 34:30 0.208 

BMI (Mean ± SD) 27.79±4.16 28.76±2.77 0.131 

 

Underlying  Medical  Conditions  Group  H (N=63)  Group  C (N=63)  P Value  

Hypertension  23 33 0.106 

Diabetes  Mellitus  22 31 0.149 

COPD 7 9 0.791 

Heart  Disease  8 6 0.777 

Chronic  Liver Disease  4 5 1.000 

CKD 3 6 0.491 

CLD 3 2 1.000 

Malignancy  4 1 0.364 

Cor Pulmonale  2 0 0.496 

Hepatic  Encephalopathy  1 1 1.000 

Cor Pulmonale  2 0 0.496 

Old CVA 1 1 1.000 

Cerebro  Vascular  Disease  0 1 1.000 

OSA 1 0 1.000 

 



The underlying medical conditions in Group H and Group C 

were comparable, with no statistically signicant difference 

observed between the two groups. This suggests that both grou-
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-ps had a similar distribution of medical conditions, indicating 

that underlying health issues did not signicantly vary and were 

balanced across both groups in the study.

Figure 2: Reintubation Within 24 Hours.

The reasons for intensive care unit admission were comparable 

between Group H and Group C, with no statistically signicant 

difference observed. This indicates that the distribution of ICU 

admission causes was similar across both groups, suggesting 

that neither group had a higher incidence of specic admission 

reasons.

Table 4: Comparison of Secondary Outcomes-Frequency Distribution in Two Groups of Patients

In Group C, 11 out of 64 participants (17.18%) required 

reintubation within the rst 24 hours post-extubation, while 

none (0%) in Group H were reintubated. There was a statistical-
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Figure 1: Reason for Intensive Care Unit Admission.

-ly signicant difference in the reintubation rates between the two 

groups (P≤0.001), indicating that participants in Group H had 

signicantly lower rates of reintubation compared to Group C.

In the COT group, 11 out of 64 patients (17.18%) experienced 

post-extubation respiratory failure, compared to 2 out of 64 

patients (3.12%) in the HFNC group. This represents a statisti-

-cally signicant difference in post-extubation respiratory failure 

between the two groups (P=0.019), with the HFNC group 

showing a lower incidence of respiratory failure.

Volume 8, Issue 2, 2024

Secondary Outcomes Group H Group C P value 

Post Extubation Respiratory 
Failure 

2 (3.12%) 11 (17.18%) 0.019 

Patient Comfort 63 (98.43%) 53 (82.81%) 0.004 

Length of ICU Stay in Days 
(Mean ± SD) 

7.73±6.09 9.05±4.16 <0.001 
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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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The mean initial ow rate in the HFNC group was 30±0 L/min, 

compared to 9.61±2.7 L/min in the COT group, showing a 

statistically signicant difference (P<0.001). The mean 

maximum ow rate was 38.91±4.31 L/min in the HFNC group 

and 11.94±4.58 L/min in the COT group, with a signicant 

difference (P<0.001). Additionally, the mean nal ow rate 

was 30.4±3.125 L/min in the HFNC group and 9.55±3.6 L/min 

in the COT group, also signicantly different (P<0.001).

DISCUSSION

Oxygen therapy is essential for maintaining oxygen demand 

and preventing respiratory failure in post-extubation patients. 

Non-rebreather masks (NRM) deliver oxygen up to 15 lpm, but 

this may be inadequate for patients needing higher ow. HFNC 

has gained popularity, especially post-COVID, due to its 

clinical benets. It delivers precise oxygen concentrations 

(FiO2 0.21 to 1.00) with ow rates up to 60 lpm and provides 

humidication, reducing breathing effort and preventing 

hypoxemia. HFNC also minimizes CO2 rebreathing, improves 

gas exchange, and reduces airway dryness. This study 

compares the clinical outcomes of HFNC and conventional 

oxygen therapy in post-extubation patients[20].

The reintubation rate varies from 11% to 23%, and since over 

half of extubation failures occur within the rst 24 hours 

(median reintubation time of 22 hours), we used this timeframe 

to assess reintubation rates. In our study, 11 out of 64 patients 

(17.18%) in the COT group required reintubation, while none 

(0%) in the HFNC group were reintubated within 24 hours 

post-extubation. A large cohort study by Nithya Menon et al. 

(2012) identied older age, male gender, and initial illness 

severity as key risk factors for reintubation, which were 

comparable between our groups. Despite these similarities, the 

lower reintubation rate in the HFNC group aligns with ndings 

by Hernández et al. (2016) and Frat et al. (2015). However, 

other studies like those by Maggiore et al. (2014) and Raoof et 

al. (2020) reported either no reduction or higher reintubation 

rates with HFNC, likely due to between-group heterogeneity 

and smaller sample sizes. Additionally, we evaluated post-

extubation respiratory failure, patient comfort, and ICU stay 

duration[21,22,23,24,25].

There is no general consensus on the risk factors predicting 

extubation failure, as different investigators dene their own 

criteria. We dened post-extubation failure as respiratory 

acidosis (pH < 7.35 with PaCO2 >45mmHg), hypoxemia 

(SPO2 <90% or PaO2 <60 mmHg with FiO2 >0.5), tachypnea 

>35 breaths/min, signs of respiratory muscle fatigue, or low 

consciousness. Studies suggest extubation failure occurs in 10-

20% of patients. In our study, 11 out of 64 (17.18%) in the COT 

group and 2 out of 64 (3.12%) in the HFNC group experienced 

post-extubation respiratory failure. Similar results were 

observed by Fernández et al., with 20% in the HFNC group and 

27% in the COT group[26].

Patient discomfort, related to the interface and airway dryness, 

was assessed by asking if patients felt comfortable. In our study, 

53 out of 64 (82.81%) in the COT group and 63 out of 64 

(98.43%) in the HFNC group reported comfort. HFNC, with 

smaller cannulae and humidication, proved superior. Similar 

ndings were seen in other studies.

In our study, the ICU stay was 9.05±4.16 days in the COT group 

and 7.73±6.09 in the HFNC group, with a statistically signicant 

but clinically insignicant difference. Fernández et al. found 

both differences to be insignicant. Although HFNC required 

higher ow rates, this contributed to better clinical outcomes

[26].

CONCLUSION

High-Flow Nasal Cannula (HFNC) oxygen therapy demonstat 

ed better clinical outcomes compared to conventional non-

rebreather mask oxygen therapy in adult post-extubated patients.

REFERENCES

1. Maggiore SM, Battilana M, Serano L, Petrini F. Ventilatory 

support after extubation in critically ill patients. The Lancet 

Respiratory Medicine. 2018 Dec 1;6(12):948-62.

2. Laghi F, Tobin MJ. Disorders of the respiratory muscles. 

American journal of respiratory and critical care medicine. 

2003 Jul 1;168(1):10-48.

3. Cole L, Bellomo R, Silvester W, Victorian Severe Acute 

Renal Failure Study Group JH. A prospective, multicenter 

study of the epidemiology, management, and outcome of 

severe acute renal failure in a “closed” ICU system. American 

journal of respiratory and critical care medicine. 2000 Jul 

1;162(1):191-6.

4. Renda T, Corrado A, Iskandar G, Pelaia G, Abdalla K, 

Navalesi P. High-ow nasal oxygen therapy in intensive care 

and anaesthesia. British journal of anaesthesia. 2018 Jan 

1;120(1):18-27.

5. Corley A, Caruana LR, Barnett AG, Tronstad O, Fraser JF. 

Oxygen delivery through high-ow nasal cannulae increase 

end-expiratory lung volume and reduce respiratory rate in 

post-cardiac surgical patients. British journal of anaesthesia.

Table 5: Oxygen Flow Rate-Comparison in Two Group of Patients

Volume 8, Issue 2, 2024

Oxygen flow rate Group H Group C P Value 

Initial Flow Rate, L/Min 30±0 9.61±2.7 <0.001 

Maximum Flow Rate, L/Min 38.91±4.31 11.94±4.58 <0.001 

Final Flow Rate At 24hours, L/Min 30.4±3.125 9.55±3.6 <0.001 

 



        2011 Dec 1;107(6):998-1004.

6. Renda T, Corrado A, Iskandar G, Pelaia G, Abdalla K, 

Navalesi P. High-ow nasal oxygen therapy in intensive 

care and anaesthesia. British journal of anaesthesia. 2018 

Jan 1;120(1):18-27.

7. Girardis M, Busani S, Damiani E, Donati A, Rinaldi L, 

Marudi A, Morelli A, Antonelli M, Singer M. Effect of 

conservative vs conventional oxygen therapy on mortality 

among patients in an intensive care unit: the oxygen-ICU 

randomized clinical trial. Jama. 2016 Oct 18;316(15):1583-

9.

8. Yan Y, Chen H, Chen L, Cheng B, Diao P, Dong L, Gao X, 

Gu H, He L, Ji C, Jin H. Consensus of Chinese experts on 

protection of skin and mucous membrane barrier for 

health‐care workers ghting against coronavirus disease 

2019. Dermatologic therapy. 2020 Jul;33(4):e13310.

9. Kernick J, Magarey J. What is the evidence for the use of 

high ow nasal cannula oxygen in adult patients admitted to 

critical care units? A systematic review. Australian Critical 

Care. 2010 May 1;23(2):53-70.

10. Nishimura M. High-ow nasal cannula oxygen therapy 

devices. Respiratory Care. 2019 Jun 1;64(6):735-42.

11. Spicuzza L, Schisano M. High-ow nasal cannula oxygen 

therapy as an emerging option for respiratory failure: the 

present and the future. Therapeutic advances in chronic 

disease. 2020 May;11:2040622320920106.

12. Möller W, Feng S, Domanski U, Franke KJ, Celik G, 

Bartenstein P, Becker S, Meyer G, Schmid O, Eickelberg O, 

Tatkov S. Nasal high ow reduces dead space. Journal of 

Applied Physiology. 2017 Jan 1;122(1):191-7.

13. Sztrymf B, Messika J, Mayot T, Lenglet H, Dreyfuss D, 

Ricard JD. Impact of high-ow nasal cannula oxygen 

therapy on intensive care unit patients with acute respiratory 

failure: a prospective observational study. Journal of critical 

care. 2012 Jun 1;27(3):324-e9.

14. Huang HW, Sun XM, Shi ZH, Chen GQ, Chen L, Friedrich 

JO, Zhou JX. Effect of high-ow nasal cannula oxygen 

therapy versus conventional oxygen therapy and 

noninvasive ventilation on reintubation rate in adult patients 

after extubation: a systematic review and meta-analysis of 

randomized controlled trials. Journal of Intensive Care 

Medicine. 2018 Nov;33(11):609-23.

15. Spoletini G, Alotaibi M, Blasi F, Hill NS. Heated humidied 

high-ow nasal oxygen in adults. Chest. 2015 Jul 

1;148(1):253-61.

16. Petkar S, Wanjari D, Priya V. A Comprehensive Review on 

High-Flow Nasal Cannula Oxygen Therapy in Critical Care: 

Evidence-Based Insights and Future Directions. Cureus. 

2024 Aug 6;16(8).

17. Zhao H, Wang H, Sun F, Lyu S, An Y. High-ow nasal 

cannula oxygen therapy is superior to conventional oxygen 

therapy but not to noninvasive mechanical ventilation on 

intubation rate: a systematic review and meta-analysis. 

Critical care. 2017 Dec;21:1-2.

International Journal of Medicinewww.ijmjournal.org 6

18. Coon ER, Stoddard G, Brady PW. Intensive care unit 

utilization after adoption of a ward‐based high‐ow nasal 

cannula protocol. Journal of Hospital Medicine. 2020 

Jun;15(6):325-30.

19. Homberg MC, Bouman EA, Linz D, van Kuijk SM, Joosten 

BA, Buhre WF. High-ow nasal cannula versus standard low-

ow nasal cannula during deep sedation in patients 

undergoing radiofrequency atrial brillation catheter ablation: 

a single-centre randomised controlled trial. Trials. 2022 May 

9;23(1):378.

20. Shin HJ, Choi JH, Lee JW, Moon HJ, Park SH, Jeong DK, Lee 

DW, Song JH, Lee BR. A Single-center, Prospective, Cross-

over Study to Compare the Efciency of Oxygen Supply 

between the OxyMask TM and Non-rebreather Mask in 

Healthy Adults. Journal of the Korean Society of Emergency 

Medicine. 2017 Feb 28;28(1):17-25.

21. Menon N, Joffe AM, Deem S, Yanez ND, Grabinsky A, Dagal 

AH, Daniel S, Treggiari MM. Occurrence and complications 

of tracheal reintubation in critically ill adults. Respiratory 

care. 2012 Oct 1;57(10):1555-63.

22. Hernández G, Vaquero C, González P, Subira C, Frutos-Vivar 

F, Rialp G, Laborda C, Colinas L, Cuena R, Fernández R. 

Effect of postextubation high-ow nasal cannula vs 

conventional oxygen therapy on reintubation in low-risk 

patients: a randomized clinical trial. Jama. 2016 Apr 

5;315(13):1354-61.

23. Frat JP, Thille AW, Mercat A, Girault C, Ragot S, Perbet S, Prat 

G, Boulain T, Morawiec E, Cottereau A, Devaquet J. High-

ow oxygen through nasal cannula in acute hypoxemic 

respiratory failure. New England Journal of Medicine. 2015 

Jun 4;372(23):2185-96..

24. Maggiore SM, Idone FA, Vaschetto R, Festa R, Cataldo A, 

Antonicelli F, et al. Nasal high-ow versus Venturi mask 

oxygen therapy after extubation. Effects on oxygenation, 

comfort, and clinical outcome. American journal of 

respiratory and critical care medicine. 2014;190(3):282-8.

25. Raoof S, Nava S, Carpati C, Hill NS. High-ow, noninvasive 

ventilation and awake (nonintubation) proning in patients 

with coronavirus disease 2019 with respiratory failure. Chest. 

2020 Nov 1;158(5):1992-2002.

26. Fernandez R, Subira C, Frutos-Vivar F, Rialp G, Laborda C, 

Masclans JR, et al. High- ow nasal cannula to prevent 

postextubation respiratory failure in high-risk non- 

hypercapnic patients: a randomized multicenter trial. Annals 

of intensive care. 2017;7(1):1-7.

Manohar A et al., 2024 Volume 8, Issue 2, 2024


