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Noninvasive ventilation (NIV) is beneficial as a first-line intervention in patients with acute 

hypercapnic respiratory failure (AHRF) secondary to acute exacerbation of chronic obstruc-

tive pulmonary disease (AECOPD). NIV is likely to reduce endotracheal intubation (ETI), 

intensive care unit (ICU) admission, morbidity, and mortality [1]. Altered consciousness, 

especially if severely depressed the need for immediate ETI and is considered a contraindi-

cation to use of NIV as it can predispose a patient to aspiration [2]. Although an association 

between the level of consciousness with NIV failure or in-hospital mortality in patients with 

acute hypoxic respiratory failure has not been found [3], severe acidosis (pH < 7.2) predicted 

prolonged NIV in severe AECOPD [4]. Despite the advantages of NIV, and even though its 

proper use has shown rapid clinical improvement in patients, some clinicians question the 

choice of NIV over invasive mechanical ventilation (IMV). For example, some reports predict 

failure of NIV at pH <7.25, and NIV is not widely used as a first-line modality of ventilation 

in such conditions [4,5]. We report a case of hypercapnic coma with severe respiratory aci-
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dosis in a patient with coronavirus disease 2019 (COVID-19)-

induced AECOPD in which NIV was successfully used as first-

line respiratory therapy. 

CASE REPORT 

Informed consent for publication was obtained from the 

patient. In our institute, ethical approval is not required for 

case reports. A 66-year-old male with no history of fever or 

travel was admitted to an outside institution with dyspnea 

and occasional cough. He tested positive for COVID-19 

and was referred to our hospital. His past medical history 

included past smoker (80 pack-years), obstructive sleep ap-

nea (OSA) for 40 years, and COPD for 10 years. He had been 

on home NIV, metered dose inhaler, and oxygen therapy 

for the previous 6 years. He also had suffered hyperten-

sion, cor-pulmonale, atrial fibrillation on amiodarone, and 

amiodarone-induced hypothyroidism for the previous 2 years. 

On arrival to the emergency department, he was conscious, 

tachypneic, and hemodynamically stable but desaturated. 

His oxygen saturation as measured by pulse oximetry (SpO2) 

improved to 94% on oxygen via a simple facemask at 10 L/

min. Although the patient’s oxygen saturation level was main-

tained throughout the evening, he became drowsy (Glasgow 

coma scale [GCS] E2V3M4) in the night due to carbon diox-

ide retention (arterial blood gas [ABG]: partial pressure of 

carbon dioxide [PCO2], 134 mm Hg; pH, 7.0). Therefore, he 

was transferred to the COVID-19 ICU and immediately put 

on NIV. Electrocardiogram showed new-onset premature 

ventricular contractions. ABG reports immediately after ini-

tiating NIV, at 6 hours, and off NIV are shown in Figure 1B.  

Chest X-ray revealed mild COVID-19-related changes. After 

NIV for 24 hours, the patient’s sensorium (GCS E4V5M6) and 

overall clinical condition improved. He was shifted to oxygen 

via face mask at 6 L/min, which was later reduced to oxygen 

via nasal prongs at 4 L/min with SpO2 97%. However, con-

sidering his history of home NIV and OSA, NIV support was 

continued at night. He was afebrile throughout. Laboratory 

Figure 1. (A) Mild ground-glass opacities left>right lung field with chronic obstructive pulmonary disease-related changes. (B) The arterial blood 
gas (ABG) parameters and (C) vital signs over time. NIV: noninvasive ventilation; PCO2: partial pressure of carbon dioxide; PO2: arterial partial 
pressure of oxygen; SaO2: peripheral oxygen saturation; HCO3

-: bicarbonate; ED: emergency department; ICU: intensive care unit; HR: heart rate; 
RR: respiratory rate; SBP: systolic blood pressure; DBP: diastolic blood pressure; SpO2: oxygen saturation as measured by pulse oximetry.
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evaluations revealed a total leucocyte count within 4 hours of 

admission at 7,900/dl, and C-reactive protein on day 2 of ad-

mission was 88 mg/L. The patient was treated conservatively 

with the following empirical broad-spectrum antibiotics and 

medications: piperacillin/tazobactam 4.5 g intravenous injec-

tion, azithromycin 500 mg oral tablet, hydroxychloroquine 400 

mg oral tablet twice on the first day and 200 mg twice a day for 

four days, dexamethasone 6 mg once per day, multivitamins, 

vitamin C, zinc, and one low-molecular-weight heparin 0.6 ml 

subcutaneous injection. The following cardiovascular medica-

tions were administered: amiodarone, metoprolol, amlodipine, 

and torsemide. Finally, the following respiratory medications 

were administered: metered dose inhaler tiotropium two puffs 

(9 µg each) OD, N-acetyl cysteine oral tablet, and oral doxofyl-

line along with other supportive measures. After admission 

to the ICU, he remained afebrile, and his vital signs remained 

stable (Figure 1). His COVID-19 reverse transcription-poly-

merase chain reaction report returned negative, and he was 

discharged to the COVID-19 ward in stable condition on the 

fourth hospital day. The patient was subsequently discharged 

home on his chronic medication and home-NIV at night. 

DISCUSSION 

In the present case, NIV helped avoid ETI and its associated 

complications. A significant number of clinicians do not ini-

tiate treatment with NIV for fear of increased morbidity due 

to contraindications of NIV use, inexperience, unavailability 

of NIV, etc. [6]. In our case, the patient’s routine use of NIV at 

home during the night bolstered our decision to initiate NIV. 

In our opinion, carbon dioxide retention led to narcosis and 

altered consciousness, and improvement of the clinical condi-

tion and ABG can be attributed almost entirely to early use of 

NIV in the critical care unit. High-flow nasal cannula was not 

used in this case because it is primarily intended for improving 

oxygenation, and its superiority over NIV in managing AHRF is 

not established [7]. 

NIV achieves the same physiological response and rapid gas 

exchange as conventional mechanical ventilation [8,9]. Im-

provement in gas exchange, as evidenced by a reduction in the 

PCO2 in the blood and improvement in pH within a few hours 

of starting NIV, predicts success in patients who are cooper-

ative and tolerant of the NIV interface and have control over 

their airway secretions [10]. Moreover, the time, resources, and 

expertise required to initiate NIV are relatively less than those 

for performing IMV. 

The literature indicates that COPD acts as a risk factor for 

severe COVID-19 and associated mortality [11]. Although 

coronaviruses can cause AECOPD, whether COVID-19 can 

precipitate AECOPD or not is under investigation [12]. How-

ever, acute exacerbation, which is defined as acute changes in 

symptoms needing a change in treatment, is often a clinical di-

agnosis [13]. Before his infection with COVID-19, the patient in 

the present case was stable on medications and home NIV, and 

the AECOPD leading to AHRF was precipitated by COVID-19 

infection. Despite limited evidence of NIV use in patients with 

blood pH <7.25 and GCS 9/15, our patient did well. Close 

monitoring in the ICU was a crucial part of our management 

that allowed deference of IMV and its related complications. 

Nevertheless, the benefits of NIV over ETI and IMV should be 

weighed in each patient. When deciding whether to start NIV 

and continue the same for 24 hours, we considered certain 

factors, such as patient history and initial clinical condition, 

our ICU setup, and the team’s ability to continuously monitor 

the patient and intervene both immediately and rapidly in 

case of clinical deterioration. These considerations allowed us 

to successfully use NIV as first-line therapy in a hypercapnic, 

comatose, and severely acidotic AECOPD patient with multi-

ple comorbidities and COVID-19 infection in whom ETI and 

IMV would have been performed otherwise. Recently, the use 

of NIV in altered consciousness is gaining acceptability [3,14], 

and our case supports the effectiveness of NIV, even in COVID-

19-induced AECOPD. 

With appropriate patient selection that is guided by detailed 

history, physical examination, and proper investigations, NIV 

can successfully be used in comatose AHRF caused by AE-

COPD. 
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