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ABSTRACT

Objective
To identify risk factors related to intubation and time to extubation in hospitalized patients with
coronavirus disease 2019 [1, 10].
Study Design
Single centre hospital based observational study.
Setting.
Krishna Hospital & Medical Research Center, Karad.
Subjects and Methods
Covid 19 Positive Patients admitted in COVID-19 ward & ICU2020were included.
We evaluated sociodemographic and clinical features related to intubation and prolonged intubation
for acute respiratory failure secondary to COVID-19 infection.
e Age, sex, rate of respiration, oxygen saturation, history of diabetes and shortness of breath
were factors predictive of intubation.
e Age and body mass index were the only factors independently associated with time to
extubation.

Conclusion
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In addition to clinical signs of respiratory distress, patients with COVID-19 who are older, male,

diabetic are at higher risk of requiring intubation. And among those obese patients are at higher risk

for prolonged intubation.

INTRODUCTION
e The SARS-CoV-2 virus, more
commonly known as coronavirus

2019 COVID-19 is a novel respiratory
virus that was first recognized in
China and has now spread across the
world [4, 7].

COVID-19 appears to have a lower
case fatality rate but a higher rate of
transmission leading to far more total
deaths.
Severe disease causes hypoxic
respiratory failure requiring prolonged
supportive care involving intubation
and invasive mechanical ventilation

5].
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e The rapid transmission of the virus

which can also be spread by
asymptomatic individuals has led to a
sharp increase in infections in a short
the health care

period straining

system.
e Significant national concern is the
limited supply of mechanical
ventilators and the number needed to
adequately satisfy the demand.
In this study, we aimed to identify
individual risk factors related to intubation
among  hospitalized  patients  with
laboratory-confirmed COVID-19 and time

to extubation among these patients.
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Figure 1: Pathophysiology of COVID-19 Disease
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Binding of the Inhaled SARS-CoV2 to
the ciliated secretory cells in the nasal
epithelium via ACE-2

4

Containment of the
Viral replication and Local propagation infection with viral
with a limited immune response clearance in about
AboulOne. 80% of patients in 10-

fifth of all ‘ 14 days

Involvement of the conducting airways,
upper respiratory tract and migration
into the lower respiratory tract

o

Invasion and Infection of the Type II
Pulmonary alveolar epithelial cells via
ACE-2

e

<4 —

Release of IL-1, IL-6 (major culprit),

IL-8, IL-10, IL-12, TNF-a, IFN-A and Viral replication and release of viral
IFN-B, CXCL-10, G-CSF, GM-CSF, particles with resulting apoptosis of the
MCP-1 and MIP-1a host cells
(CYTOKINE STORM)
S = Continuing viral replication and
Chemo-attraction for Neutrophils, CD4 infection of the adjacent healthy
and CD8 cells along with B cell alveolar epithelial cells, with loss of
differentiation both Type Il and Type I pneumocytes
A R

Sequestration of inflammatory cells in
the lung tissues, with CD8 mediated

cytotoxicity as well as lung injury Diffuse Alveolar Damage with
5 resulting Acute Respiratory Distress
(Host defence and attempt of viral -
) Syndrome (ARDS)
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METHODS

Data source

Data is collected after permission

from concerned authority &
informed consent from samples on
basis of inclusion criteria.

Data on hospitalized patients with
laboratory-confirmed = COVID-19

infection during or prior to
admission was identified [12].

A confirmed case was defined as a

Inclusion criteria

positive result on a reverse
transcriptase  polymerase  chain
reaction assay of a specimen
collected by a nasopharyngeal
swab.

COVID-19 positive patients

admitted with co-morbidities in KH

& MRC, Karad.

Exclusion criteria

COVID-19 negative patients with
respiratory distress.

All COVID-19 negative patient
with comorbidities.

Hospitalized patient with
documented Do Not Resuscitate /
Do Not Intubate (DNR/DNI).

Those who left hospital against
medical advice (DAMA e
Discharge against Medial Advice).
Patients who had missing data on

investigated predictor variables and

did not reach a clinical endpoint of

intubation.

Measures

Sociodemographic information was
collected including age, sex, race,
ethnicity and history of tobacco use
[11]. Symptom and clinical history
obtained on the day of admission,
including recent travel and get in
touch with individuals infected with
COVID-19 was manually extracted
from the medical history. Vital

signs included systolic and diastolic

blood pressure, pulse rate,
respiratory rate, maximum
temperature, lowest documented

oxygen saturation, and body mass
index (BMI) measured in the

emergency room.

Medical history included all
comorbidities documented on
admission.

Comorbid disease was classified

into diabetes, hypertension,

cardiovascular  disease,  organ

transplantation, immune-

suppression, cancer, obstructive

sleep apnea, pulmonary disease and

chronic kidney disease.
Cardiovascular disease included
myocardial  infarction, stroke,
congestive coronary failure,
valvular  heart condition and
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arrhythmias. Pulmonary disease documented any evidence of
included asthma, chronic ground-glass opacity, consolidation
obstructive  pulmonary disease, or infiltrates.

acute  interstitial ~ pneumonitis, e The primary outcome of this study
sarcoidosis, hypersensitivity was intubation with an oral

pneumonitis, interstitial pneumonia.
Chest radiographic imaging results
were reviewed on the day of
admission and classified as having

positive findings if the radiologist

endotracheal tube and attachment to
a mechanical ventilator during the
hospitalization. = The secondary
outcome was time required for

extubation.

| Intubated | Not intubated | Total
Age -

<60 15 25 40
>60 35 25 60

Sex -
Male 35 25 60
Female 18 22 40

BMI -
<30 19 15 34
30-39 30 16 46
>40 12 8 20
Diabetes 41 22 63
Symptoms -
Cough 70 16 86
Shortness of breath 40 27 67
Past history of Covid-19 | 28 | 15 43
Vitals on admission -
Pulse>100 47 25 72
RR>24 41 27 68
Sp02<90 36 22 58
SBP<90 24 16 40
Temperature>100.4°F 32 20 52
Investigations -
CXR(opacities/infilteration) | 50 | 36 86
HRCT Score on admission-

<7(Mild) 22 13 35
8-17(Moderate) 28 17 45
>18(Severe) 17 3 20
02 supplementation | 64 | 24 | 88

BMI - Basal Metabolic Rate; RR — Resoiratory Rate; SpO2 — Saturation of oxygen; SBP — Systolic Blood Pressure;
CXR - Chest Xray; HRCT — High Resolution Computed Tomography; O2 — Oxygen
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RESULTS

Clinical Presentation

A minority of hospitalized patients
endorsed recent traveller contact
with a confirmed individual with
COVID-19 infection [9].

The most commonly reported

symptoms were cough, fever,

shortness of breath and fatigue.
As compared with nonintubated
patients, intubated patients were

more likely to present with

of breath
rate>24/min, temperature >100.4°F

<90%.

shortness respiratory

and oxygen saturation
Intubated patients were also more
likely to have evidence of opacities,
infiltrates or consolidation on chest

radiographs.

Hospital Course

During their admission, a majority
of patients infected with COVID-19
received oxygen supplementation,
antibiotics, and
hydroxychloroquine.

The number of daily intubations for
patients infected with COVID-19
gradually increased reaching a peak
in last week of March 2020 and
then declined in the days afterward.
A significantly higher percentage of
intubated patients received oxygen

supplementation, antibiotics,

hydroxychloroquine, an IL-6

receptor inhibitor or remdesivir as

compared  with  non-intubated
patients.
DISCUSSION

e COVID-19 induces acute

respiratory distress by hypoxia,

tachypnea, dyspnea.

Intubation & mechanical ventilation
are strategic treatment for covid-19
distress or hypoxia.

Severe respiratory distress, hypoxia,
unconsciousness ~are  important
reasons for intubation.

Increase level of D-dimer, ferritin,

lipase in common with hyproxia are

related to ICU admission and
intubation.
Daily intubations for patients

infected with COVID-19 gradually
increased in March until peaking in
last week of March 2020.

About a third of intubated patients
were intubated upon presentation in
the emergency room, a sign of the
rapid clinical deterioration
experienced by a subset of patients
infected with COVID-19.

Increasing time between admission
& intubation is associated with
increase in mortality.
recommend

Experts early

intubation.
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Early intubation is defined as
intubation at admission or within 2
days of having documented FiO2
greater than or equal to O.5.

For severe and critical COVID-19
patients, early intubation with
invasive respiratory support is
recommended to reduce mortality.
Identifying and treating at-risk
patients early in the infection may
provide Dbenefit in preventing
progress of disease.

Medical staff should have high level
protection during intubation [2].
Certain clinical findings were
associated with the mneed for
mechanical  ventilation  during
hospitalization.

Shortness of breath was reported by
80% of intubated patients.

Oxygen saturation <90% and
increased respiratory rate were also
predictors for intubation.

In our study advanced stage was
strongly associated with intubation
and time to extubation.

Age was reported as a predictor of
mortality.

Increasing age was also associated
with mortality among ICU patients.
The pathophysiology underlying the
increased risk of a more severe

clinical presentation in older

patients is an area of active research
[3].

COVID-19 induced reduction of
ACE2 (angiotensin  converting
enzyme 2) which regulates
inflammation and is already present
in lower levels in the elderly has
been proposed as a possible
mechanism leading to higher
disease severity.

ACE2 is also a component of
Leydig cells within the male testes
leading to a potential site of
infection and viral safe harbor
which may contribute to the higher
percentage of male patients with
COVID-19 as compared with
females.

BMI was also a significant risk
factor predictive of time to
extubation among intubated patients
with COVID-19.

Obese patients may have a higher
likelihood of being admitted and
placed on mechanical ventilation.
All of us are aware regarding the
impact of obesity on severity of
disease obesity is already associated
with decreased pulmonary function
and with the addition of COVID-19
injuring lung tissue, adequate
ventilation would inevitably

become more difficult.
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Obesity is also associated with
levels of
which

higher inflammatory

cytokines may be
exacerbated by the release of TNF-a
and IL-6 from infected
pneumocytes and pulmonary cells.

The most common comorbidities
among patients in this study were
hypertension, diabetes,
cardiovascular disease and chronic
obstructive disease

(COPD).

pulmonary

These risk factors are associated

admission to the ICU,

with
placement on invasive mechanical
ventilation or death.

Metabolic disorders have been
associated with the impairment of
macrophages and lymphocytes.

As a result, diabetic patients may
be at higher risk of an inadequate
immune response to a COVID-19
infection.

Open tracheostomy has a high risk
of transmission of COVID-19 to
health workers as it is an aerosol-
generating procedure.

There are several limitations to this
study that should be considered -

1) Several patients in this study
were still hospitalized at the time of

last follow-up; as a result, some

clinical outcomes were not known
such as mortality.

2) Deciding when to intubate a
patient is a complex clinical
decision based on many factors and
different health care providers may
have different criteria for deciding
when to with

COVID-19.

intubate patients
While this study
included patients treated at several
hospitals, the results might not be
generalizable to other institutions.
3) Laboratory results were not
collected and could contribute as
additional predictive factors for
intubation and prolonged intubation.
4) Although data were derived
directly from medical records they
were originally collected for clinical
care and thus suffer from rapidly
evolving practice guidelines, which
may lead to bias. We utilized

several statistical methods to reduce

bias and confounding effects.

CONCLUSION

Acute respiratory  distress in
COVID-19 requires endotracheal
intubation, mechanical ventilation.

Age, male sex and a history of
diabetes were independent risk
factors associated with intubation in
hospitalized patients with COVID-

19 [8].
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e Early intubation was not associated
with  worse clinical outcome
compared to delayed or no
intubation.

e FEarly intubation may reduce virus
aerosolization.

e Time to extubation is also
influenced by age and obesity.

e Obesity and elderly age are
associated with difficult or delayed
extubation.
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