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ABSTRACT  

Objective: To determine the relation between days on ventilatory support and overall mortality to total days of pre- ventilator 
illness in COVID-19 patients. 
Study Design: Cross-sectional study. 
Place and Duration of Study: Pak Emirates Military Hospital Rawalpindi Pakistan, from Mar to Aug 2020. 
Methodology: A total of 140 admitted patients within the prescribed time frame were observed in the established COVID-
Intensive Care Units of Pak Emirates Military Hospital, Rawalpindi. The criteria for inclusion in the study were patients of any 
age and gender on ventilatory support with a confirmatory diagnosis of SARS-CoV-2 both by RT-PCR, and radiological 
evidence on HRCT Chest. 
Results: The mean age of patients was 59.39 ± 13.517 years. Patients who presented with a confirmed diagnosis of COVID-19 
and more than ten days of illness with respiratory compromise had a higher occurrence to be placed on mechanical 
ventilation. There was a strong linear and positive correlation between the total days of illness on presentation and the total 
days on ventilatory support (p-value <0.01). This linear relationship consequently translated into overall mortality of 78.6% 
with a 21.4% survival rate. 
Conclusion: To conclude, the total days of illness in critical COVID-19 patients had a linear relationship to days on ventilatory 
support and overall mortality. 
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INTRODUCTION 

The first case of COVID-19 was identified in late 
Feb 2020, the numbers of cases are still on the rise.1 
Relatively young and healthy people are being admit-
ted to the intensive care unit (ICU), but older adults 
are at the most significant risk of critical disease and 
long-term impairment.2 COVID-19 extensively assaults 
the body.3,4 Its victims are not just the lungs, but hyp-
oxia and dysregulated immune response have the po-
tential of damaging the kidneys, liver, heart, brain, and 
other organs.5,6 Although it is premature to comment 
about the lasting disabilities in COVID-19 survivors, 
one of the most dreadful effects of the disease is its 
progression to acute respiratory distress syndrome 
(ARDS).7,8 Consistent with the preliminary interna-
tional literature available about the disease, the num-
ber of patients requiring ventilatory support in our 
resource-limited country is increasing dramatically, 
causing a profound burden on the health care system. 
With critical symptoms, as mentioned, ventilatory 

support becomes mandatory for these patients.9  

With clinical symptoms of ARDS requiring prom-
pt ventilatory support for patients, sometimes within 
hours of presentation, ventilatory support now re-
mains the mainstay of treatment for these cases, along 
with supportive therapies.8 

The varying survival rates across the globe, 
Intensive Care National Audit and Research Centre, 
London found that 67% of reported COVID-19 patients 
from England, Wales, and Northern Ireland receiving 
"advanced respiratory support" died.4,9 A study in 
China found that only "14% survived after going on a 
ventilator”.10 These statistics made us search further 
into the facts regarding the ventilatory support. This 
study was aimed to find the impact of the days of 
illness on the days spent on a ventilator by critical 
COVID-19 patients. The critically important decision 
making for intubation and start of ventilatory support 
considering the myth that many COVID-19 patients 
never recover. 

METHODOLOGY 

The study was carried out at the established 
COVID Intensive Care Units (ICU) of Pak Emirates 
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Military Hospital in Rawalpindi, Pakistan. After per-
mission from the Ethical Committee (vide A/28/EC/ 
208/2020), data was collected. 

Inclusion Criteria: All the patients on ventilatory 
support with a confirmatory diagnosis of SARS-CoV-2 
both by RT-PCR and radiological evidence on HRCT 
Chest were included.  

Exclusion Criteria: Patients with more than three co-

morbidities were excluded from the study. 

Informed consent was taken from the next of kin 
and patients were allotted serial numbers to maintain 
confidentiality. Data of 140 ventilated patients was 
collected by double-blind method on a structured pro-
forma available to every resident doctor on duty. 
However, no exclusion was done based on age or 
gender. The total days of illness before initiation of 
mechanical ventilation and days of ventilatory support 
were studied, and correlation was calculated. 

Statistical Package for Social Sciences (SPSS) 
version 26.0 was used for the data analysis. Quanti-
tative variables were summarized as mean ± SD and 
qualitative variables were summarized as frequency 
and percentages.  Chi-square test was applied to find 
out the association.  The p-value ≤0.05 was considered 
statistically significant. 

RESULTS 

The mean age of patients was 59.39 ± 13.517 years. 
Our patient population had a male preponderance 
(Table-I). 
 

Table-I: Overall mortality among the group on ventilatory 
support (n=140) 

Parameters n (%) 

Total Patients 140 (100%) 

Mortality on Ventilatory Support 110 (78.6%) 

Survival on Ventilatory Support 30 (21.4%) 
 

Table-II: Pearson correlation coefficient for days of illness 
and days on mechanical ventilator support among study 
population (n=140). 

 Days on Mechanical 
Ventilation 

Days of 
Illness 

Pearson Correlation 
Coefficient (r) 

0.791 

p-value <0.001 
 

A total of 140 patients who presented with more 
than ten days of illness having constitutional symp-
toms developing shortness of breath had a higher 
occurrence to be placed on ventilatory support, and 
there was a strong positive correlation between total 
days of illness on presentation to the occurrence and 

total days on ventilatory support (p-value <0.01) as 
shown in the Table-II. The overall mortality was 78.6%, 
with a 21.4% survival rate in the group. 

DISCUSSION 

COVID-19 patients are mostly asymptomatic; 
around 15-20% need hospitalized care.7,8 Out of the 
hospitalized patients, approximately 20-25% require 
admission to the Intensive Care Units.13 Amongst the 
critical patients, oxygenation failure secondary to acute 
respiratory distress syndrome (ARDS) is the dominant 
pathology. The most common disease complications 
observed in our patients were acute kidney injury 
(AKI), deranged liver functions, coronary thrombosis 
and myocardial injury leading to arrhythmias and 
sudden cardiac death. The less common happenings 
contrary to most commonly encountered critical ill-
nesses were sepsis, shock and multi-organ failure.9 

The study revealed very important insights and 
helped us compare our work and statistics with the 
international literature available for these critical cases. 
The earliest recognition of the disease-induced ple-
thora of pulmonary injuries and management interven-
tions reduced overall mortality. Oxygenation manoeu-
vres as awake proning, high flow oxygen via nasal 
cannulae (HFNC), non-invasive ventilation (NIV) and 
invasive mechanical ventilation remained the mainstay 
of management and general care.10 

Our management protocol for critically ill 
patients with COVID-19 remained administration of 
the lowest possible fraction of inspired oxygen (FiO2) 
to meet oxygenation goals of oxygen saturation (SpO2) 
>93% on pulse oximetry. The critical decision of appro-
priate time and modality to initiate non-invasive or 
invasive ventilation was based on clinical require-
ments. Meanwhile, making the best use of existing 
resources and balancing the risks and benefits to the 
patient and the risk of exposure to healthcare 
workers.11 

In patients with COVID-19 who have an acute 
respiratory failure with severe hypoxemia and increa-
sing oxygen requirements than the capacity of conven-
tional low flow delivery systems. We prefer non-inva-
sive measures whenever possible rather than directly 
proceeding to intubation as a routine, but intubations 
must never be delayed once required. Patients who 
spend more extended time fighting the initial phase    
of illness suffer exceptionally severe lung injury, 
including PSILI (Patient Self Inflicted Lung Injury). 
This prolonged duration of illness makes them prone 
to a set of physical, cognitive, and mental health 
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problems.12 ARDS once sets in caused by COVID-19 
requires more than 2 weeks of ventilatory support may 
be due to different phenotypes as opposed to ARDS by 
all other illnesses, which may require 7 to 10 days of 
reliance on ventilator.13 

The overall mean age of these total cases (n=140) 
was 59.39 years, with a predominantly male popula-
tion. All the cases included in the study were diagno-
sed based on RT-PCR for SARS-CoV-2 and HRCT 
Chest. There was a strong and linear positive correla-
tion between the days spent with illness after diagno-
sing critical COVID-19 disease and prolongation of 
ventilatory support in these patients (p<0.01). The vari-
ability of findings and questionable outcomes has 
always confused the critical care teams in making a 
clearcut decision of mechanical ventilation for critically 
ill patients and unfortunately amplified the same in 
COVID-19 patients.14 

The prolonged duration of ventilatory support in 
these patients was found to be multi-factorial, not 
seeking the medical advice well in time because of 
hype and panic created by the media industry, pub-
lishing the scientific data by non-scientific people, and 
exaggerated mortality figures have created a demora-
lizing impact on the treating teams.15 Few important 
factors responsible for the prolongation of the venti-
latory support in COVID-19 patients are late presen-
tations due to the phenomenon of "happy hypoxia", 
extremes of lung parenchymal damage as evident by 
CT severity index on presentation, prolonged stay on 
ventilator leading to atrophic muscles, ICU delirium 
caused by the disease itself, Benzodiazepines as seda-
tives to facilitate ventilation and superadded infec-
tious complications. The disease has the propensity 
towards the elderly population already suffering from 
chronic ailments, henceforth, limited reserves to fight a 
relatively new menace with a higher magnitude of 
damage leading to increased morbidity and morta-
lity.16,17 

Auld et al, raised concerns that survival among 
those receiving mechanical ventilation is exceedingly 
poor. However, our data showed a mortality of 79% 
with a survival rate of 21% post- extubation. As per 
their report of 217 critically ill patients, mortality for 
those who required mechanical ventilation was 35.7% 
(59/165). They concluded higher mortality rate in pati-
ents of older age, lower body mass index, chronic renal 
disease, higher d-dimer, higher C-reactive protein, and 
greater days on mechanical ventilation. New research 
and studies that are being carried out around the globe 

also confirm that early detection and careful selection 
of patients using the severity index results in improved 
survival on ventilator support.18 

Rahim et al, carried out ventilator-associated 
mortality analysis on 204 patients in Peshawar, Pakis-
tan. Non-invasive ventilation (NIV) was adminis-tered 
to 61.8% of patients. Mortality was higher for invasive 
mechanical ventilation (IMV) (93.6% vs 66.7%, p<0.001) 
with an overall mortality of 77% and for over 60 years 
(87.3% vs 72.3%, p=0.019), thus supporting our study 
results.19 

These reports, along with our study and analysis, 
debunk the initial approach of delaying mechanical 
ventilation and relying on alternative methods of oxy-
gen therapy until necessary. This approach aggravates 
the already debilitating co-morbidities and increases 
overall mortality in setups where appropriate oxygen 
therapy and mechanical ventilatory support can pro-
vide an early benefit in reducing mortality rates. 

The study revealed valuable insight into the 
relationship between the days of illness on presenta-
tion to the total days on ventilatory support. COVID-19 
patients presented late in hospital with more than ten-
days duration of illness had more chances of the req-
uirement for ventilatory support. There was a strong 
linear and positive correlation between the total days 
of illness on presentation and the total days on venti-
latory support. The longer a critical patient remained 
on ventilatory support, the higher the like-lihood of 
mortality on ventilatory support. 

CONCLUSION 

To conclude, the total days of illness in critical COVID-
19 patients had a linear relationship to days on ventilatory 
support and overall mortality 
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