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Since December 2019, the world has been in the throes of COVID-19, 
the disease caused by the SARS-CoV-2 virus, with more than 250 
million cases and over 5 million deaths. India has reported over 
34 million cases and 4,60,791 deaths.1 About 5% of all patients 
and 20% of hospitalized patients with COVID-19 may experience 
severe manifestations, such as pneumonia with acute hypoxemic 
respiratory failure (AHRF) or acute respiratory distress syndrome 
(ARDS), sepsis, and multi-organ failure necessitating intensive care 
unit (ICU) admission.2 Mortality of COVID-19 patients admitted to 
the ICU is high. In one meta-analysis, 31% of patients admitted to 
the ICU died,3 while in another, mortality ranged from 0 to 84.6%, 
with a pooled mortality of 35.5%, and a trend of reducing mortality 
over time.4

The need for mechanical ventilation has been associated with 
high mortality. In a meta-analysis of 28 studies comprising 12,437 
COVID-19 ICU admissions from seven countries, mortality in patients 
receiving invasive mechanical ventilation (IMV) was 43%, and ICU 
and IMV duration were 7.78 and 10.12 days, respectively.5 In the 
RECOVERY trial of dexamethasone vs standard treatment, mortality 
in mechanically ventilated patients was 41% in the usual care arm 
and 29% in patients receiving dexamethasone.6 In the RECOVERY 
trial comparing tocilizumab vs usual care, 28-day mortality was 
49 vs 51% for ventilated patients receiving tocilizumab or usual 
care, respectively.7 In a large European cohort study that included 
4,244 adult patients with severe COVID-19 admitted to the ICU, 
mortality 90 days after ICU admission was 37% in the subgroup 
of patients who received invasive mechanical ventilation on the 
day of ICU admission.8 Among these patients, mortality increased 
with the severity of ARDS at ICU admission (30, 34, and 50% for 
mild, moderate, and severe ARDS, respectively). Thus, mortality in 
patients with COVID-19 receiving IMV appears to be approximately 
30–50%. 

The key question is whether patients with COVID-19 receiving 
IMV are more likely to die than other patients requiring IMV for 
AHRF? The answer to this question is not of mere academic interest; 
excessive mortality could lead to denial of IMV to some patients in 
the setting of a pandemic and an upsurge in the cases of COVID-19 
or early end-of-life care decisions. Clinicians would feel reluctant to 
offer IMV and offer a hopeless prognosis if a patient with COVID-19 
went on to require IMV even in the absence of a major surge in cases. 

Comparisons with mortality in similar patients prior to the 
pandemic would result in erroneous conclusions. During the 
pandemic, there were considerable disruptions of hospital services. 
Hospital and ICU beds dedicated to the treatment of COVID-19 
patients were created to provide for surge capacity. This resulted 
in a shortage of trained staff and resources to manage critically ill 
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patients, especially in makeshift ICUs and in existing ICUs where 
capacity was ramped up. Thus, comparisons with historical controls, 
either from the same hospital or the same country, or comparisons 
with the global literature would not provide reliable information. 

The most reliable comparison would be that of mortality in 
COVID-19 and non-COVID-19 patients receiving IMV for AHRF 
treated concurrently over the same period. Thus, the study by Ghosh 
and Todi in this issue of the IJCCM is important.9 They prospectively 
studied a cohort of 48 COVID-19 and 95 non-COVID-19 ICU patients 
who were mechanically ventilated for AHRF between March 28, 
2020, and November 30, 2020 (during India’s “first wave”). The 
study methodology is notable on several counts. All patients on 
mechanical ventilation during the study period were analyzed till 
they were extubated or had expired, thus avoiding incomplete 
data due to patients being categorized as “still in hospital.” Further, 
they used the Acute Physiology and Chronic Health Evaluation 
(APACHE) IV scoring system, a standard ICU severity of illness 
scoring system to risk-stratify patients, obtain a risk-adjusted 
mortality rate, and estimate the standardized mortality ratio 
(SMR).10 Use of the APACHE IV system thus facilitates comparisons 
of the severity of illness between the COVID-19 and non-COVID-19 
patients. The WHO severity of illness scoring system11 used in many 
studies is probably too crude and not granular enough to assess 
the severity of disease in patients already admitted to the ICU and 
receiving IMV. Ghosh and Todi found that crude ICU and hospital 
mortality were similar in COVID-19 patients and their non-COVID-19 
counterparts (43.8 vs 40% and 43 vs 41.1%, respectively). There 
were no significant differences in terms of risk-adjusted ICU and 
hospital mortality between the two groups. Mechanically ventilated 
COVID-19 patients had longer ICU stay and more days on ventilation 
compared to mechanically ventilated non-COVID-19 patients 
admitted during the same period.10 The mortality in COVID-19 
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patients and the non-COVID-19 patients is comparable with that 
in the world literature.

The single-center design, while making the study less 
generalizable, overcomes many confounding factors while testing 
the hypothesis. The capacity to provide adequate numbers of 
doctors, nurses, technicians, and paramedical staff capable of 
managing critically ill patients requiring IMV was severely strained 
and aggravated by travel restrictions due to the nationwide lockdown, 
staff shortages due to the healthcare providers being infected by 
the virus, and quarantine of high-risk contacts to varying degrees 
in different hospitals and different parts of the country. Expertise, 
equipment, ICU admission policies, and protocols for instituting 
and managing IMV varied in different parts of the country and from 
hospital to hospital even within the same city. Analyzing a cohort 
from a single center where more uniform patient management 
practices can be assumed overcomes some of this confounding. 

The authors compared the SMR using predicted mortality in 
the COVID-19 cohort with that in the entire cohort of non-COVID-19 
patients with AHRF. Perhaps a comparison with 22 patients with 
non-COVID-19 viral pneumonia may have provided greater insight. 
In a large American multicenter study, Higgins et  al. compared 
1,491 patients with COVID-19 and 4,200 patients with a diagnosis of  
non-coronavirus disease viral pneumonia receiving ICU care.12 
Contrary to Ghosh and Todi, they found that COVID-19 was 
associated with higher risk-adjusted mortality (hospital SMR was 
1.52 for COVID-19 patients and 0.82 for viral pneumonia patients). 

Further, staff shortages, lack of trained staff, and the pressures 
of working during surges of cases in a pandemic can affect the 
care of both COVID-19 as well as non-COVID-19 patients. While the 
observed mortality in all patients is well within the global range of 
mortality, it would be interesting to see whether the risk-adjusted 
mortality in the authors’ ICU was similar or worse than that before 
the pandemic. The data from this study may not apply to centers 
without comparable expertise, equipment, and organization of 
services as in the authors’ hospital and during massive surges of 
patients as occurred during the second wave in India. Also, all the 
data reported in the study pertain to the first wave and most likely 
exclude disease caused by the SARS-CoV-2 delta variant which is 
currently the predominant variant in India. 

With the above caveats, this study serves to generate the 
hypothesis that mortality in COVID-19 patients may not be different 
from that in non-COVID-19 patients with AHRF. The data from this 
study should give confidence to clinicians working in ICU setups 
similar to that of authors that mortality in COVID-19 patients is 
not prohibitively high, and that the outcome and prognosis for 
COVID-19 patients requiring IMV is similar to that of non-COVID-19 
patients who receive IMV. Hence, systematic avoidance of IMV in 
COVID-19 patients is not warranted, and COVID-19 patients who 
develop severe AHRF must receive IMV when clinically indicated.
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