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Logistics to mitigate oxygen crisis 
with non‑invasive ventilation: 
“Aahana Pradhi technique”

Sir,

The year 2020 started with a burdened health crisis 
from 2019 known as coronavirus disease (COVID)-19) 
with unprecedented challenges globally.[1] The 
scenario was very gloomy in India, where the daily 
count on April 15, 2021 itself was double of the first 
peak. There existed an exponential increase in the 
requirement of oxygen cylinders for corona-positive 
patients, whereas the medical infrastructure was 
falling short of supplies. In such a crisis, we looked 
for alternatives to oxygen cylinders. Noninvasive 
ventilation (NIV) has been used widely to treat 
COVID-19 positive patients with moderate to severe 
acute respiratory failure. NIV is a ventilation succour 
system without endotracheal access.[2] It has evinced 
to be efficacious in both acute and chronic ventilatory 
failure settings.[3] Primary reports from worldwide 
trials have also advocated NIV especially bilevel 
positive airway pressure (BiPAP) as a preferable mode 
of ventilation in COVID 19 pandemic.

Clinically, supplemental oxygen is needed additionally 
to the NIV circuit (to maintain oxygen saturation) 
connected to an oxygen cylinder via a flow meter or to 
central supply via an inbuilt hospital pipeline system. 
Oxygen crisis in the current wave of COVID-19 has 
led to increased morbidity and mortality and turned 
the spotlight on the judicial use of this life-saving 
drug called ‘oxygen’. To find an alternative to the 
oxygen cylinder used at high flow in NIV, we gleaned 
a technique named the ‘Aahana-Pradhi’ (first ray of 
light in life) technique and successfully used it in our 
patients. In this technique, we altered the source of 
oxygen attached to BiPAP via a cylinder and instead 
used ‘oxygen concentrator’ (OC) with a fixed oxygen 
concentration output despite of a flow rate [Figure 1]. 
Nasal tubing attached to the OC is connected near to 
the BiPAP mask in lieu of the oxygen cylinder. OC 
can give 94–95% oxygen at a low flow rate of 5–6 L/
min. OCs also have pulse mode delivery in contrast 
to oxygen cylinders that work on the principle of 
continuous flow. Pulse mode delivery delivers a pulsed 
bolus of oxygen when the user begins to take a breath 
and thereby prevents unnecessary wastage of oxygen.[4]

An OC provides a safe source of oxygen-enriched air. 
It can be a  low-flow OC, which delivers oxygen flows 
of 0.5–5 L/min or a high-flow OC delivering up to 10 L/
min.[5] It draws room air and removes bacteria, dust, 
and other particles through a series of filters. In the 
first step, the air is forced into one of the cylinders 
containing a semipermeable membrane or sieve 
material and absorbs nitrogen, keeping concentrated 
oxygen (90% or higher). Nitrogen is than desorbed 
back into the atmosphere [Table 1].[6]

When oxygen is administered with BiPAP therapy, 
the delivered oxygen concentration is afflicted 
by oxygen flow. When increased oxygen flow is 
used, fraction of inspired oxygen (FiO2) decreases 
proportionally with the IPAP. These findings 
confirm the preceding idea of the ‘‘dilution effect’ 
generated by high airflow as a consequence of the 
increase of volume minute ventilation generated 
by non-invasive positive pressure ventilation. High 
flow rates in BiPAP settings may also cause logistic 
problems since oxygen tanks will need to be changed 
more often. It is noteworthy that this technique may 
not be beneficial in moderate to severely infected 
COVID-19 patients who may require high flow 
rate (15–20 L) with increased minute ventilation and 
a peak inspiratory flow rate.

In conclusion, an OC can be used as a backup to an 
oxygen cylinder in the BiPAP mode of ventilation 
amid the crippling shortage of oxygen in mild to 
moderately ill patients with a less flow rate and FiO2 
requirement. The second wave of the pandemic has 
exposed the glaring gaps in the health infrastructure 
and preparedness in dealing with this monster wave 
that came without any warning sign.[7] Furthermore, 
clinical evidence in patients with a high inspiratory 

Figure 1: Patient‑receiving oxygen through oxygen concentrator 
attached to BiPAP mask
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peak flow rate (>15 L) is lacking, and this may warrant 
further clinical research.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

Ridhima Sharma, Lalit Gupta1, Ripon Choudhary2

Department of Paediatric Anaesthesia, Postgraduate Institute of 
Child Health, Noida, Uttar Pradesh, 1Department of Anaesthesia and 

Critical Care, Maulana Azad Medical College and Lok Nayak Hospital, 
Bahadur Shah Zafar Marg, New Delhi, 2Department of Anaesthesia, 
Govind Ballabh Pant Hospital, Jawaharlal Nehru Marg, 64 Khamba, 

Raj Ghat, New Delhi, India

Address for correspondence:  
 Dr. Lalit Gupta, 

Department of Anaesthesia and Critical Care, Maulana Azad 
Medical College and Lok Nayak Hospital, Bahadur Shah Zafar Marg, 

New Delhi ‑ 110 002, India.  
E‑mail: lalit.doc@gmail.com

Submitted: 02‑Jul‑2021
Revised: 05‑Oct‑2021

Accepted: 09‑Oct‑2021
Published: 28‑Oct‑2021

REFERENCES

1. Sharma R, Saxena A, Magoon R, Jain MK. A cross-sectional 
analysis of prevalence and factors related to depression, 
anxiety, and stress in health care workers amidst the COVID-19 
pandemic. Indian J Anaesth 2020;64:242-4.

2. Mehta S, Hill NS. Non-invasive ventilation. Am J Respir Crit 
Care Med 2001;163:540–77.

3. Liesching T, Kwok H, Hill NS. Acute applications of non-invasive 
positive pressure ventilation. Chest 2003;124:699–713.

4. Hardavella G, Karampinis I, Frille A, Sreter K, Rousalova I. 
Oxygen devices and delivery systems. Breathe 2019;15:e108-16.

5. Melani AS, Sestini P, Rottoli P. Home oxygen therapy: 
Re-thinking the role of devices. Expert Rev Clin Pharmacol 
2018;11:279–89.

6. Diego Gonzalez EG, Méndez Lanza A, Mosquera Pestaña JA. 
Noise and machine failures: Determining factors in the 
acceptance and behavior of O2 concentrator. The Asturias 
project. An Med Interna 1996;13:430–3.

7. Malhotra N, Bajwa SM, Joshi M, Mehdiratta L, Kurdi M. Second 
wave of COVID-19 pandemic and the surge of mucormycosis: 
Lessons Learn and future Preparedness: Indian Society of 
Anaesthesiologists (ISA National) Advisory and Position 
statement. Indian J Anaesth 2021;65:427-33.

Table 1: Advantage of OCs over a cylinder
OC do not need to be refilled.
The continuous flow of oxygen is provided to the patient by 
reversing the function of cylinders in a time cycle.
The concentrators run on an electrical power supply and thereby 
supply an unlimited amount of oxygen. They are designed for 
continuous operation and can produce oxygen for 24 h a day for 
weeks together.[6]

Recently, portable concentrators are also available that can be 
used in an ‘on‑the‑go’ mode with a battery pack, resulting in up to 
12 h of continuous use in some models.
Concentrators are more cost effective than compressed gas 
cylinders and last for up to 1500 h of continuous use.
OC-Oxygen concentrator
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