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ABSTRACT

Corona viruses are enveloped, positive-sense, single-stranded large RNA viruses that affect humans and many
animals. About 5% of COVID-19 patients need ICU admission due to ARDS, with a case fatality rate varying from
30% to 60%. Some patients need help other than supplementary oxygen, such as non-invasive ventilation or
intubation. Before deciding the appropriate respiratory support for acute respiratory failure patients, concerns
regarding the dangers of various treatments should be considered. During the treatment of COVID-19 patients, all
respiratory therapies face a risk of aerosol-generating procedures. When treating COVID-19 patients, the priority and

consideration should be personal safety devices and environmental control/engineering.
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INTRODUCTION

A series of pneumonia cases of unexplained causes
erupted in Wuhan, China, by the end of 2019.1 A few
weeks later, deep sequencing analysis of lower
respiratory tract samples a few weeks later, in January
2020, identified a novel virus, severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2), as the causative
agent for the detected pneumonia cluster. On February
11, 2020, the world health organization (WHO) called the

epidemic caused by SARS-CoV-2 the new Coronavirus
disease-2019 (COVID-19). By March 11, 2020, the WHO
announced the pandemic status when the number of
countries affected was 114, with more than 118,000 cases
and over 4000 deaths.?

Coronaviruses were first observed and described by
Tyrell and Bynoe in 1966. Coronaviruses are enveloped,
positive-sense, single-stranded large RNA viruses that
affect humans and many animals.® Within the time of
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writing (March 30 2021), the COVID-19 pandemic has
affected 223 countries, with more than 127 million
confirmed cases and 2.79 million confirmed deaths
estimated and recorded throughout the world.*®

COVID-19 clinical symptoms range from asymptomatic
or paucisymptomatic types to extreme respiratory failure
necessitating mechanical ventilation and assistance in an
intensive care unit (ICU) to multi-organ and pathological
manifestations such as septic shock, sepsis, and multiple
organ dysfunction syndromes (MODS).®

The time period from COVID-19 onset of symptoms to
death varies from 6-41 days with a median range of 14
days.® This period is determined by the patient’s age and
immune system status. Fever, cough, and nausea are the
most frequent signs of COVID-19 disease, but other
symptoms include sputum formation, headache, dyspnea,
diarrhea, and lymphopenia.’

According to the WHO, COVID-19 has an incubation
period of 2 to 10 days. However, some evidence showed
that the incubation period may last longer than two weeks
and that a very long incubation period can represent
double exposure.” Many reports prescribe a 14 day
medical treatment duration for people who have been
exposed to the pathogen. The magnitude of the clinical
picture seems to be linked to age (>70 years),
comorbidities such as diabetes mellitus (DM), asthma,
and chronic obstructive pulmonary disease (COPD);
however, no clinically-based hypotheses have been
established at this point.®°

COVID-19 infections cause severe respiratory failure,
which results in acute hypoxemia associated with overt
pulmonary shunting and severe ventilation/perfusion.
Nevertheless, the precise mechanism of respiratory failure
is unknown. There is evidence that pulmonary
microvascular  thrombosis caused by thrombo-
inflammation can significantly contribute to respiratory
decompensation in these patients.*!

About 5% of COVID-19 patients need ICU admission
due to acute respiratory distress syndrome (ARDS), with
a case-fatality rate varying from 30% to 60%.5'* Most
patients require invasive artificial ventilation to treat gas
exchange abnormalities, and it is the mainstay of
supportive therapy. Mechanical ventilation is used in this
situation to restore sufficient gas exchange while limiting
ventilator-induced lung damage (VILI).22 Proper
ventilatory treatment during ARDS decreases the risk of
VILI and is one of the potentially modifiable variables
capable of enhancing survival.!?

This narrative review highlights and summarises the
recent literature on the association between COVID-19
infection with acute respiratory failure and its
management besides the possible risk factors and
pathophysiology.

RISK FACTORS AND COMORBIDITIES

In a new study of 25 trials, including 4881 extreme and
non-severe COVID-19 cases, the main prevalent
comorbidities of affected patients were hypertension
(prevalence of about 33% vs. 22% in severe versus non-
severely infected patients) and diabetes (with a
prevalence of about 14% among severely infected
patients while 9% prevalence in non-severely affected
patients).}* Another study found that advanced age, male
gender, and underlying comorbidities such as
hypertension, obesity, chronic obstructive lung disease,
diabetes, coronary, hepatic, and/or renal disease,
immunodeficiency, malignancy, and pregnancy were
important risk factors for the COVID-19 progression to
moderate, i.e., critical disease.’®

PATHOPHYSIOLOGY

In the simplest possible manner to ensure viability,
respiratory failure is defined as the utilization of oxygen
supplementation or mechanical ventilation, with the
grading of severity in accordance with the maximum
respiratory assistance obtained at any stage during
hospitalization  (non-invasive  ventilatory  support,
extracorporeal membrane oxygenation, supplemental
oxygen therapy only or invasive ventilatory support).*6

Both the onset of extreme respiratory failure and
mortality have been attributed to an overly aggressive
host immune response.®®17 This has enhanced interest in
COVID-19 immuno-modulatory therapy.'®° However, it
is debatable whether it is acceptable to attribute the
severity of COVID-19-related respiratory failure to
cytokine storm syndrome, owing to a lack of prospective
evidence is seriously ill COVID-19 patients.? There is a
significant gap in COVID-19 pathophysiology because
the major impairment of respiratory function and
elevations in inflammatory cytokines will be reasonably
anticipated to occur in chronically ill patients, a
population in which the majority of mortality occurs,
posing a significant resource challenge on healthcare
systems.*? Given their central function in inflammatory
signaling cascades and readily accessible
immunomodulatory therapies that target their particular
activities, interleukin (IL)-6, IL-1, and tumor necrosis
factor (TNF) have emerged as possible targets.*8

A multi-centre study investigated immune dysregulation
among 54 European patients (28 of them with acute
severe respiratory failure). Many of the patients had
clinical characteristics consistent with macrophage
activation syndrome (MAS), including low CD19+ B-
cells, CD4+ T-cells, and NK cells. TNF and IL-6 levels
were also found to be consistently elevated, indicating a
hyperactive monocyte-macrophage system.?! Histological
changes in COVID-19 pneumonitis revealed pauci-
inflammatory septal capillary injury with
prominent septal  capillary ~ fibrin  deposition and
neutrophil infiltration of alveolar septa.?? There was no

International Journal of Community Medicine and Public Health | June 2021 | Vol 8 | Issue 6 Page 3128



Alshaer OR et al. Int J Community Med Public Health. 2021 Jun;8(6):3127-3132

evidence of wviral cytopathic or classical ARDS
modifications such as diffuse alveolar damage with
hyaline membranes or type Il pneumocyte hyperplasia.
Terminal complement components C5b-9, C4d, and
mannose-binding  lectin-associated  serine  protease
(MASP) were found in the microvasculature, indicating
activation of the alternative and lectin-based complement
pathways. Another analysis of ten patients' lung autopsies
reported mainly proliferative diffuse alveolar injury,
epithelial viral cytopathic effects of small airway
epithelium, but limited lymphocytic infiltration.2324

MANAGEMENT

The principle that ARDS is a heterogeneous syndrome
with variable mechanical and gas exchange disruptions is
a significant but common discovery that is as old as the
definition of ARDS itself. This therapeutic and biological
variation adds greatly to the difficulty of managing
the syndrome. When it comes to the different medication
effects, heterogeneity is scientifically important. Positive
end-expiratory pressure (PEEP) strategy levels and fluid
control, for example, can react differently to hyper-

inflammatory versus hypo-inflammatory sub-phenotypes.
25, 26

Identifying recruitability with a simple bedside technique
could tailor ventilatory treatment in ARDS patients,
particularly those with COVID-19. However, the use of
such a tailored physiological strategy does not always
mean better treatment outcomes.?” Similarly, an atypical
ARDS presentation does not always imply that the patient
will react differently to a standard care regimen.?

OXYGEN THERAPY

The mild dyspnea encountered by certain patients with
demonstrable hypoxemia has generated discussion over
the importance of oxygen therapy. However, hypoxemia
is a weak inducer of dyspnea, and the difference of
symptoms related to hypoxemia is unsurprising. Even for
affected patients with minor symptoms, there is little
evidence to suggest tolerating hypoxemia. A new
randomized study comparing liberal (aim oxygen
saturation 96%) and conservative (target 88-92%) oxygen
therapy methods in patients with ARDS were interrupted
early after it became apparent that the conservative
strategy was unlikely to support patients and could hurt
them.?®30 In adults with covid-19, maximum oxygen
saturation of 92-96% is recommended, with supplemental
oxygen if required.®!

Some patients will need help other than supplementary
oxygen, and the determination between a high flow nasal
cannula, non-invasive positive pressure ventilation, or
early intubation was controversial. Concerns about the
required protection for healthcare personnel from viral
aerosols exposure while providing the best quality of care
for patients should be put into consideration.®

NON-INVASIVE VENTILATION

Non-invasive positive pressure ventilation (NIPPV)
allows patients to stay conscious by providing ventilatory
assistance without wusing an endotracheal airway.
Although this method is non-invasive, it is not entirely
risk-free. Patients maintain some control of their
breathing. Large volume breaths may result in self-
inflicted lung damage, which was linked to higher rates of
mortality for patients admitted to an ICU with ARDS.3% 33

NIPPV is related to a variable and difficult-to-quantify
risk of aerosol production, which can be influenced by the
seal's tightness over the patient's mask. Non-invasive
ventilation is the potential for limited use in patients with
hypoxemic respiratory failure caused by COVID-19,
given the patients' uncertain risk.3

INTUBATION

Debates about and against early intubation remain
unresolved, owing to a lack of sufficient proof. Those
who advocate immediate intubation contend that it
decreases the risk of self-inflicted lung damage. Many
that oppose early intubation point to the high mortality
rates recorded among incubated patients with COVID-19,
as well as fears that ventilator-induced lung damage is a
factor. The right solution would most certainly differ
based on the patient. A single strategy is not likely to be
successful in a disease as complex as COVID-19.31:35

Since ARDS induced by COVID-19 is similar to other
forms of ARDS, the principles governing ventilation
should be the same: providing ventilation to preserve the
lungs with low driving pressures, low tidal volumes, and
titration of PEEP to satisfy each patient's needs, with the
general aim of enhancing lung compliance. Significant
data suggest that protective ventilation with lower tidal
volumes and pressures is closely correlated with better
outcomes in ARDS patients.’® A systematic analysis
found that tracheal intubation was the most consistent
relationship with an elevated risk of SARS transmission
to professionals; mask ventilation was also strongly
correlated (only two studies), but the results were not
deemed rigorous enough to draw strong conclusions.®’

COVID-19 treatment recommendations differ from
country to country. The WHO guidelines are very broad,
suggesting symptom management and cautioning
physicians when treating children, pregnant women, and
patients with underlying co-morbidities. There is no
approved treatment for COVID-19; instead, supportive
care is recommended based on the needs of each patient
(e.g., antipyretics for fever, oxygen therapy for
respiratory distress). Furthermore, according to WHO
guidelines, extreme cases should be treated with empiric
antibiotics, with artificial ventilation being used
depending on the patient's clinical condition. Since they
had not yet been translated into English, some Asian
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guidelines (for example, the Japanese guidelines) were
difficult to understand.®83°

Corticosteroids were previously mentioned in many
studies; however, they are not prescribed in any
guidelines. In the lack of conclusive scientific evidence,
the WHO and the US center for disease control and
prevention (CDC) has suggested that corticosteroids
should not be used regularly in COVID-19 patients for
treating viral pneumonia or ARDS unless they are
indicated for other diseases like asthma or chronic
obstructive pulmonary disease exacerbation, or sepsis.
Short-term use of low to moderate doses of
corticosteroids is recommended.*4!

Around 80% of COVID-19 patients have mild disease
and never need hospitalization, while about 5% of
patients become seriously ill, with ICU patients having
the highest risk of ARDS.*? According to previous reports
from China and recent ICNARC results from England,
mortality was higher in those who needed mechanical
ventilation than in those who did not and seems to be
higher than in patients treated in ICU for other forms of
viral pneumonia. The commonly used management for
ARDS in COVID-19 has been in alignment with the
normal approach, but treatment strategies for the atypical
form of ARDS seen with COVID-19 need to be changed
according to the characteristics of  disease
pathophysiology, allowing more incremental positive
end-expiratory pressure adjustments.*®

CONCLUSION

Before deciding the appropriate respiratory support for
acute respiratory failure patients, concerns regarding the
dangers of various treatments should be considered.
During the treatment of COVID-19 patients, all
respiratory therapies face a risk of aerosol-generating
procedures. When treating COVID-19 patients, the first
priority and consideration should be personal safety
devices and environmental control/engineering. Within
these conditions, it is unlikely that randomized clinical
trials will be conducted to determine whether non-
invasive respiratory assistance is superior for reducing the
need for intubation in the sense of the COVID-19
pandemic.
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