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Abstract

The COVID-19 pandemic originated in China in December 2019 and has since then, swept across the world. The last Influenza
pandemic of 1918 happened before the advent of modern medicine. We have come a long way since then. But the pandemic
has still caught us unprepared in many quarters. The review focuses on the management of critically ill COVID-19 patients and

the various challenges faced by intensivists.

Keywords: COVID-19, critical care, India, severe acute respiratory illness

Introduction

The COVID-19 pandemic has been sweeping the world
since December 2019 and has resulted in almost four million
infections and about a quarter of a million deaths.!" This is
the worst pandemic we have faced in living memory. As the
SARS-CoV2 is a novel virus, it presents unique challenges
to the healthcare community. These challenges are even more
daunting in resource poor settings such as those found frequently
in developing countries. The aim of this review is to provide
a synopsis of the clinical presentation of COVID-19 and its
intensive care management, associated infrastructure and staffing
1ssues, research avenues, and hurdles. We place our experience

of treating COVID-19 at the All India Institute of Medical

Sciences, New Delhi within the context of the ongoing pandemic.

Characteristics of Critically ill
COVID-19 Patients

Data suggests that approximately 20% of infected cases require
hospitalization, out of which around one-fourth (5%) require
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intensive care management.”” Case fatality ratio (CFR) varies
around the world, and the 10 worst affected countries have
a CFR ranging between 4 and 16%. The CFR is obviously
affected by local resource availability and maybe higher in low
resource settings.?!

Older men with hypertension and/or diabetes are
overrepresented in the cohort of patients requiring intensive
care. Data from the United States,™ Italy,’”’ and China!®
corroborates this. Obesity is an independent predictor of
disease severity.”! Table 1 represents the prevalence of
comorbidities in our ICU.

The most common symptoms at presentation are fever,
cough, malaise, and breathlessness."*®'"" Some patients
might develop hypoxaemia without demonstrating respiratory
distress, a condition termed as “happy hypoxaemia.”!'?
Bilateral opacities may be seen on chest radiography and
computed tomography (CT). CT may also show ground
glass opacities and consolidation.

Course of the disease may be complicated by progression of viral
pneumonia to acute respiratory distress syndrome (ARDS),
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myocardial injury, acute kidney injury, secondary infection,
and sepsis/septic shock.®'%31 COVID-19 patients may
sometimes present with neurological manifestations such as
headache, hypogeusia/anosmia, acute cerebrovascular events,
seizure, and ataxia. [here is also some concern about the
neurotropism of the SARS-CoV2 but more data is awaited
to confirm the same.'¥

Cytokine storm/release syndrome

Cytokine release syndrome (CRS) refers to an overwhelming
release of proinflammatory mediators by an overly activated
immune system. CRS is known to be the basic immunopathology
underlying pathological processes as varied as ARDS, sepsis,
graft-versus-host disease, macrophage activation syndrome
induced by rheumatic diseases, and primary and secondary
hemophagocytic lymphohistiocytosis.l'’” CRS has also
been noted in patients receiving immunotherapies such as
Chimeric Antigen Receptor T cell (CAR-T) cell therapies.
A subgroup of patients with severe COVID-19 might have
Secondary Hemophagocytic Lymphohistiocytosis (sHLH),
a cytokine storm syndrome, characterized by a fulminant and
fatal hypercytokinemia with multi-organ failure.!'® sHLH
occurs in 3.7-4.3% of sepsis cases and is most commonly
triggered by viral infections.!'”! Clinical features of sHLH
include unremitting fever, cytopenias, and hyperferritinaemia.

Pulmonary involvement (including ARDS) occurs in

approximately 50% of patients!'® having sHLH. sHLH
[19)

usually presents in the second week of illness.
Imaging

COVID-19 commonly presents as a viral pneumonia
which may progress to acute lung injury and the features
of ARDS. The reported CT imaging findings observed in
early COVID-19 are bilateral multiple ground glass opacities
with a peripheral or posterior distribution, predominantly in
the lower lobes. Consolidation superimposed over ground
glass opacities may also be seen. With disease progression,
CT shows increase in the number and size of ground glass
opacities leading to multifocal consolidations. Resolution is
seen around week two and is marked by decrease in the number
of consolidations and gradual clearing.?”

Chest X-ray might be of little diagnostic value in the early
stages of the disease. Less sensitive than CT, X-ray is often the

Table 1: AIIMS Unpublished data (234 May 2020)

Total number of patients 224
Admitted to ICU 139
Hypertension 27%
Chronic Kidney disease 18%
On maintenance haemodialysis 6.9%
Diabetes Mellitus 18%

first imaging modality used in the ICU. Typically, normal in
mild disease, findings are extensive 10—12 days in the disease
course. Most common findings are ground glass opacities
which are usually bilateral and peripheral [Image 1]. Chest
X-rays are an inexpensive investigation to rule out other
causes of hypoxia.

Lung ultrasound provides an alternate diagnostic modality
sidestepping the concerns posed by CT such as logistic
issues related to shifting a sick patient to the radiology
suite, infection control and the radiation exposure. Lung
ultrasound findings observed in COVID patients are B
lines, thickened and/or irregular pleural lines and presence
of subpleural consolidations. Lung ultrasound can not
only be used to rule out other causes of SARI in the triage
area but also can also aid decision making about treatment
escalation/de-escalation by tracking the evolving disease
process in the lungs.?"

Management of Acute Respiratory
Failure

At our institution, all patients presenting with Severe Acute
Respiratory illness (SARI) or Influenza like illness (ILI) are
admitted in a holding area where they are tested for COVID
and managed. If the test results are positive for COVID, they
are transferred to the dedicated COVID hospital. If the test
results are negative, they are transferred to the admitting unit.
This works well in our setting and allows us to physically isolate
suspected patients. This is in accordance with WHO guidance
which suggests that any patient with severe acute respiratory
illness (fever and at least one sign/symptom of respiratory discase,
e.g., cough, shortness of breath; AND requiring hospitalization)
and in the absence of an alternative diagnosis that fully explains
the clinical presentation be treated as a suspect.??

Image 1: Chest X ray AP view showing diffuse bilateral ground glass
opacities. (Jai Prakash Narayan Apex Trauma Centre, All India Institute of Medical
Sciences, New Delhi)
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As we are still amid this evolving pandemic, specific clinical
guidelines backed by robust data are lacking. Clinical practices
are governed by what we already know about the management
of acute respiratory illnesses.

Thus, all patients with SARI, testing positive for COVID-19
are admitted in our ICU. Patients who are hypoxic are
started on oxygen therapy with face masks to target an oxygen
saturation (SpO,) of greater than 90%. For patients requiring
low flow supplementation, nasal cannula is appropriate.
Higher flows may be administered using a simple face mask,
venturi device or non-rebreather mask. Risk of aerosolization
increases with the use of higher flows.

Awake prone positioning

Deteriorating patients are asked to lie prone. Proning during
invasive mechanical ventilation is advocated for ARDS and
is almost the standard of care. Prone positioning during severe
ARDS improved oxygenation and demonstrated a mortality
benefit.”* Awake proning works on the same principles
and a small, single centre study has demonstrated improved
oxygenation in COVID-19 patients.?* We prone our awake
patients for 2 h at a stretch or longer if they tolerate it and make
them supine for 30 min. Avoiding awake proning immediately
after meals and using prokinetics is prudent.

NIV and HFNC

If awake proning does not result in improvement in
oxygenation and the patient deteriorates, the patient may
be put on either High Flow Nasal Cannula (HFNC)
or Non-Invasive Ventilation (NIV). It is important to
understand that both modalities lead to increased
aerosolization and consequently, increased risk to healthcare
workers. However, it also delays tracheal intubation, which
is associated with increased mortality. Another school of
thought advocates against using these modalities at all in
COVID-19 patients. This viewpoint must be weighed
against the availability of resources, both material and
human. Intubating all deteriorating patients might be
feasible in a setting with adequate resources, but is not
possible in a resource poor scenario and will result in an
undue strain on ventilator demand in case of a surge.

At our institution, HFINC and NIV are important steps on
the management ladder, though we prefer NIV over HFINC.
The ERS/ATS guidelines recommend the use of NIV as a
preventive strategy for avoiding intubation in hypoxaemic acute
respiratory failure.?>?! NIV and HFINC may be an option
for mild to moderate ARDS (1:’aOZ/FiO2 > 100).

Helmet NIV has better acceptance than NIV by facemask.
Using a helmet with double limb circuit and a good seal at

the neck-helmet interface is a safe option in the COVID
setting.””*?”] The use of a “helmet CPAP bundle” has been
suggested to improve patient comfort and compliance with
the helmet.?8 We start CPAP with the lowest effective
pressures (5—10 cm of HZO). For HFNC, we start with low
flow rates (20 L/min) and titrate according to the patient’s
requirement. This strategy allows us to mitigate the risk of
aerosolization.

HENC or NIV can also be combined with awake proning
resulting in improved oxygenation. Early application of HFNC
or NIV in a patient of moderate ARDS in prone position
resulted in avoidance of intubation and improvement in
oxygenation.?” Presumably, these findings can be extrapolated
to COVID-19 respiratory failure as well.

One of the drawbacks of using non-invasive modes of
ventilation in pursuit of avoidance of intubation is the higher
level of vigilance required on part of the healthcare personnel.
Thus, patients on such modalities must be monitored closely
with frequent blood gas analysis (every 2—3 h) to ensure
safety. A low threshold for intubation should be maintained.
Figure 1 provides the flow which we follow at our institution.

Invasive ventilation

Most COVID patients with severe ARDS will ultimately
need invasive mechanical ventilation. Timing of intubation is
important. If the patient is on NIV/HFNC, it is imperative
that he/she is monitored closely for clinical and/or biochemical
deterioration and intubation is not delayed as it is known to
increase mortality. Intubation is known to have the highest risk
of transmission due to aerosol generation.®” It 1s important
that certain pertinent points are kept in mind before performing
intubation [Box 1].B"

“Aerosol boxes” have been devised to prevent aerosol dissemination
during endotracheal intubation.®?! In our experience, such
boxes hinder arm movement and may actually delay intubation.
We prefer to use a supra-normal dose of succinylcholine or
rocuronium, and propofol as part of an RSI technique and
intubate using the precautions mentioned previously.

The primary aim of ventilation strategy in a COVID patient is
avoidance of ventilator induced lung injury (VILI). That means
using a low tidal volume ventilation strategy as described by the
ARDS Network.”*! We use tidal volumes 6 ml/kg predicted
body weight (PBW) which targets a Pplat <30 cm H,O with
the prescribed PEEP. As is the practice in ARDS, ventilation
is adjusted to keep driving pressure (DP = Pplat- PEEP) less
than 15 emH,O. Reports in the literature suggest that the

COVID ARDS phenotype in the early stages of the disease
1s that with high lung compliance (L. phenotype).
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Prone positioning has a proven benefit in ARDS and maybe
especially beneficial in COVID-19 ARDS given the greater
propensity of peripheral and dorsal areas of the lungs to be
affected.P4 It is the logical next step when low tidal volume
ventilation fails to improve the oxygenation. In our practice, we
prone patients for a minimum of 16 h a day. Contraindications
and complications remain the same as for any other ARDS
case. Care should be taken to avoid venting of circuit to air
which can be prevented by clamping it during disconnections.

The PROSEVA trial demonstrated that the benefit from

proning was accrued when it was done early rather than late.??!

The decision to stop proning a patient must be individualized.
PaO,/FiO, >150 on 1O, <0.6 and PEEP <10 cm H,O
for at least 4 h after the last prone session makes for a good
candidate to cease prone positioning.

Neuromuscular blockade is not used routinely because of
concerns for critical illness polyneuromyopathy. It should be
used when there is refractory hypoxemia or patient ventilator
dyssynchrony.

Veno-venous Extracorporeal Membrane Oxygenation

(VV-ECMO) is reserved for the most severe form of COVID
ARDS. Few centres perform ECMO on a regular basis,
especially so in medium to low income countries as it is a
resource intensive procedure. Experience from China has
so far not demonstrated conclusive benefit from the use of
ECMO in COVID patients.?>! In low resource settings,
thought should be given to the dilemma of providing an
advanced and expensive, yet unproven therapy to a few
patients versus routine care to many patients. We do not
provide ECMO as a routine therapy for COVID ARDS

patients at our institution.

Figure 1 describes the treatment flow we follow at our
institution.

Awake proning

| Depends on
| institutional resource
availability

Figure 1: Flow of COVID-19 patients according to oxygen requirements

Phenotypes of COVID ARDS

Marini and Gattinoni have speculated about the existence
of a spectrum of lung pathophysiology in COVID
ARDS (they call it CARDS).B% They suggest that
with the onset of disease symptoms, lungs retain good
compliance (low elastance, low lung weight as estimated
by CT scan and low response to PEEP; L phenotype).
Many such patients stabilize at this stage, while some
may transition to the H phenotype, characterized by high
elastance (low compliance), extensive consolidations, high
lung weight and high PEEP response. This transition can
be caused by disease severity, host response, or suboptimal
clinical management.

Liberation from ventilator

Assessment of readiness for weaning follows the standard
protocols. Special considerations in COVID patients are to
have a higher criterion for passing Spontaneous Breathing
Trial. Instead of the usual 2 h, SBT can be performed for 4 h.
Or a lower pressure support (0—5 cm H,O) can be provided
during SBT. The rationale behind the altered SBT is that
COVID patients are intubated for a longer duration than
non-COVID patients and there is more volume of secretions
and airway oedema.” Thus, there 1s a higher risk of weaning
failure and re-intubation.

Extubation should be performed in an Airborne Infection
[solation Room (AIIR) with minimal personnel inside. PPEs
should be donned as previously mentioned. The ventilator
should be put in standby mode just before extubation, the
circuit should be clamped, closed suctioning system should be
engaged, and another suction catheter should be kept ready

Box 1: Important points to remember during intubation

Things to keep in mind

e An intubation checklist should be followed to avoid confusion

e The most qualified individual (e.g., anesthesiologist) should
perform the intubation to decrease the number of attempts.
If possible, the intubation should be performed in an Airborne
Infection Isolation Room (AIIR).
Minimum number of personnel should be in the room during the
procedure.
Personnel involved in intubation should be properly donned with
Personnel Protective Equipment (PPE) which includes a fit tested
N95 mask, eye protection, cap, gown, shoe covers and gloves.
Preoxygenation should be performed using a 100% non-rebreather
masks. Bag mask ventilation should be avoided to prevent aerosol
generation. If the need for assisting ventilation is unavoidable, the
mask should be replaced with a supraglottic device.
An HME filter should be placed between the mask /supraglottic
device and circuit.
Rapid sequence induction (RSI) should be planned to decrease
the apnoeic duration and to ensure complete paralysis at the time
of intubation.
Video-laryngoscope should be used to perform the intubation.
This improves first pass success and allows distancing between
the patient and the physician.
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for aspirating the oral secretions. The endotracheal tube
should be removed smoothly during inspiration and discarded
immediately. We prefer to place our extubated patients on

Helmet NIV with a CPAP of 5 cm H, O for the first few hours.

Tracheostomy

A subset of patients (weaning failure, pulmonary toileting,
neurological insult) may require a tracheostomy. Tracheostomy
can also be a path to expedited weaning, and aid in
fast-tracking patients to step down units, in scenarios where
a surge overwhelms the critical care infrastructure.?” Clinical
guidelines suggest that either percutaneous or open approach
is appropriate. 3840
the ability to sterilize it properly after use may be an issue.
The recommended single use flexible bronchoscopes are either
not widely available, or their price cannot be justified in low
resource settings. Iracheostomy is second only to intubation
as an aerosol generating procedure.?% We prefer to perform
tracheostomies in the operating room with full PPE in a
completely paralysed patient. Apnoea is maintained from the
time of opening the trachea to the inflation of the cuff after
tracheostomy tube insertion to minimize aerosol generation.

Availability of a flexible bronchoscope or

Supportive Management

Fluid management

We prefer to use a conservative fluid management strategy as
is advised for any ARDS patient, unless the patient has sepsis
or volume depletion secondary to gastrointestinal losses, fever,
etc.* Management of COVID positive patients who have
septic shock is similar to patients with septic shock due to other
causes. In the recovering COVID patient on the ventilator,
we prefer to keep them “dry” on the day before planned
extubation. In our experience, it facilitates the weaning process.

Antibiotics

All our patients receive empirical broad-spectrum antibiotic
coverage as it is common to have superimposed bacterial infection,
especially in the presence of comorbidities. The specific antibiotic
coverage can be tailored according to the local infectious disease
epidemiology.'*?! In the presence of local seasonal influenza, a
neuraminidase inhibitor (e.g., oseltamivir) may be added.

Corticosteroids

Usage of systemic corticosteroids in Middle Eastern
Respiratory Syndrome (MERS) resulted in increased viral
shedding, delayed viral clearance, increased days on ventilator
and mortality."**°! The World Health Organization \WHO),
the Society for Critical Care Medicine (SCCM), and the
Infectious Disease Society of America (IDSA) recommend
against the routine use of systemic corticosteroids in all
COVID-positive patients.*"*>*71 If the patient has underlying

COPD or asthma, is in septic shock, or has severe ARDS;
corticosteroids should be used.™" Corticosteroids may also
be used in severe COVID with cytokine release syndrome.
We administer methyl prednisone 2 mg/kg/day for 5 days as
mandated by the national guidelines.!

Thromboprophylaxis

Routine thromboprophylaxis is warranted in all patients receiving
mechanical ventilation, in the absence of any contraindications.*”!
This recommendation is valid for COVID patients as well.
Anecdotal evidence and local guidelines at various hospitals across
the world suggests that physicians consider COVID patients to
be at a higher risk of venous thromboembolism (VTE).P” This
is reflected in the adoption of an intermediate intensity (.e.,
administering the usual dailly LMWH dose twice daily) or even
a therapeutic intensity dosing strategy.

We prefer to administer the standard prophylactic once daily
dosing of LMWH and instituting therapeutic LMWH
dosing if there is evidence of any venous thrombosis, or
signs of cytokine storm syndrome. Care should be taken to
consider the patient’s renal function while selecting the agent
and the dose, and to individualize anticoagulation. If the
patient is on warfarin at admission (mechanical heart valves,
atrial fibrillation, etc.), it should be continued. In case of any
contraindications to pharmacological prophylaxis, mechanical
thromboprophylaxis should be used.

Renal replacement therapies
The incidence of acute kidney injury (AKI) in all COVID
positive patients is about 5%P'" and in critically ill COVID

patients it is 25—29%.% ' Thus the need for renal replacement
is ever present in the COVID ICU.

Personnel operating the equipment must don full PPE with
well fitted N95 masks, gowns, gloves, and shoe covers. Where
possible, dialysis should be performed in the ICU itself,
preferably in an isolation room. Continuous renal replacement
therapy (CRRT) is our preferred mode of dialysis, even
in hemodynamically stable patients. Extended tubing can
be used to place the machine outside the isolation room to
physically distance the patient from the healthcare personnel
staffing the machine while taking care to avoid inadvertent
disconnections. In case there is a scarcity of replacement fluid,
resources are available on the internet to formulate an in-house
solution.??33! Extracorporeal hemoperfusion devices for
cytokine removal (Cytosorb) have no proven role in COVID
patients, and as such are not used at our institution.

Nebulization
Due to an increased risk of aerosol generation, use of nebulizers
1s not recommended for drug delivery. In case bronchodilators
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are required, in-line metered dose inhalers (MDI) can be
used. If nebulizer use is unavoidable, it should be done in an
AlIR with minimum personnel present inside.

Specific Treatment Modalities for

COVID-19

At the time of writing this review, no proven therapy for
COVID-19 exists. Many existing therapies have been
re-purposed for use in this pandemic, and their use remains
investigational.

Hydroxychloroquine/Chloroquine

Both hydroxychloroquine (HCQ) and chloroquine inhibit
SARS-CoV?2 in vitro, but there is limited, good quality
clinical data which shows a clear benefit. The US FDA has
issued an emergency use authorization while most clinical
societies discourage their use outside of a clinical trial.

The most concerning side effect of HCQ is QT prolongation.
Therefore, the drug should be avoided in patients with
prolongd QTc at baseline, and those on other drugs causing
conduction abnormalities.

We administer hydroxychloroquine 400 mg q12h on the first
day, followed by 400 mg daily for 5 days.

A\ recent observational study has allayed fears to some extent
about the side effects of hydroxychloroquine usage in COVID
patients.’* But in the absence of robust data, its use is not

recommended in all COVID patients.

Azithromycin, a macrolide antibiotic, is known to have
immunomodulatory properties.?®’ When combined with
HCQ, it is thought to have a synergistic action on viral activity.
However, caution should be exercised when combining these
drugs as azithromycin also causes QT prolongation.

IL-6 antagonists

Drugs such as tocilizumab, sarilumab, and siltuximab are
IL-6 antagonists. Tocilizumab has been approved as a therapy
for Cytokine Release Syndrome (CRS) related to CAR-T
cell therapy. Since CRS is a common feature of severe
COVID-19 infections (presence of persistent fever, elevated
[L-6 and other cytokines, and elevated ferritin, D-dimer,
and other inflammatory markers), it follows that tocilizumab
and other IL.-6 antagonists have a role to play. Indeed, case
reports and observational studies have described the use of
tocilizumab in severe COVID-19 patients. The US FDA
has recently approved a phase III trial for tocilizumab usage
in COVID-19 and multiple RCTs are ongoing to answer

questions about its efficacy.

Remdesivir

Remdesivir is a nucleotide analogue which has in vitro activity
against SARS-CoV2.5 The US FDA granted emergency
use authorization for remdesivir for children and adults with
severe COVID-19, but is not available in India yet. There are
ongoing trials to ascertain its efficacy in treating COVID-19
with the current evidence inconclusive. Preliminary results
demonstrate a probable efficacy in treating COVID infections,
but the target patient subset is unclear.

Remdesivir is not recommended in patients with alanine
aminotransferase (ALT) level more than 5 times the upper
limit of normal. The drug should be discontinued if this ALT
level 1s breached. The drug should not be given in patients
with an eGFR <30 ml/min per 1.73 m?.

Lopinavir-ritonavir

A fixed dose combination of lopinavir-ritonavir, a protease
inhibitor and primarnily used for HIV, has in vitro activity against
SARS-CoV.P"! It appears to have minimal activity against
SARS-CoV2. Cao et al. reported no significant difference in time
to clinical improvement, reduction in viral load, or 28-day mortality
with lopinavir—ritonavir compared with standard care in patients

with severe COVID-19.57 The use of Lopinavir-Ritonavir

outside the context of a clinical trial 1s not recommended.

Convalescent plasma

Convalescent plasma is plasma prepared from a patient
who has recovered from an illness. It is essentially a way
to transfer passive immunity to a sick patient. A systematic
review to assess the effectiveness of this therapy in severe
acute respiratory illness of viral aetiology concluded that
convalescent plasma was effective in reducing mortality.”®!
Whether a recovered patient can donate plasma is dependent
on several factors such as consent, blood type matching,
antibody titres and lack of transmissible infections in the
donor.

Ideally, convalescent plasma should be administered in
the early stages of the disease when the viral inoculum is
low. Possibility of adverse effects such as volume overload,
transfusion reactions, antibody dependent enhancement of

infections (ADE), etc. should also be considered.

Other therapies

There are several other therapies under investigations for
their role in the management of COVID-19 infections such
as favipiravir, intravenous immunoglobulins, recombinant
interferons, and plasmapheresis.®” Their use 1s purely
investigational and is not recommended routinely.
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Infection Control

The WHO-China Joint mission report mentions that 2055
healthcare workers were infected in China, accounting for
3.7% of total cases.[” Infections in healthcare workers not
only degrades morale, it also strains an overstretched system
where every worker is precious. Thus, it is imperative that
infection control is taken seriously inside the [CU, where the
environmental viral load is the highest.

Basic ICU practices such as hand hygiene and changing gloves
between patients should be continued. Personal items (mobile
phones, wrist watches, jewellery, etc.) of healthcare workers
are potent fomites for infection spread and should not be taken
inside the critical care unit.

In our dedicated COVID ICU, all personnel wear level 3
PPE at all times. Level 3 PPE:s entails either an impermeable
coverall or gown, PAPR (Powered Air Purifying Respirator)
or fit tested N95 facemask, goggles, cap, gloves, and shoe
covers. The specifications for individual items can be found
on the CDC website.®" Due to an anticipated paucity of
PPEs in the future, we have a rationing policy for PPEs.
Physicians, nursing staff, technicians, and other ancillary staff
work in 6-h shifts. They are required to don at the start of
their shift and doff at the end without taking a break during
the shift, to avoid wastage of PPEs. Our entire team is on a

dedicated “COVID roster” to segregate personnel working
in COVID areas from those working in non-COVID areas.

[t is critical to remember that just wearing PPEs is not enough.
Donning and doffing correctly is paramount.®" Prescribed
donning and doffing instructions must be followed. In our
ICU, doffing 1s carried out in a dedicated area supervised
by an infection control nurse who instructs the healthcare
personnel at every step.

We have already discussed the aerosol-generating procedures
such as intubation, tracheostomy, and nebulization. Open
suctioning should also be avoided and replaced where possible
with closed suctioning. Non intubated patients should be
encouraged to wear surgical three-ply masks. Patients on

HENC should be made to wear a surgical mask over the
HEFNC.

Viable SARS-CoV2 persists on inanimate objects such as
plastics and stainless steel for up to 72 h.1%?! Regular surface
decontamination following local institutional protocols is a
must.

Family visits in the ICU should be curtailed or stopped.
Alternate arrangements such as video conferencing should

be provided for the family to communicate with the patient
inside the ICU. A person, preferably a physician should be
tasked with communicating with the family daily about the
patient’s progress.

Intensive Care Unit Infrastructure and
Staffing

India has 30,000 critical care beds (2.3 beds/100,000
population).[®3! With the expected surge coming, we are
grossly under-equipped. There is an urgent need for adding
more critical care beds to our system.

Under ideal circumstances, an ICU handling COVID
patients (or any infectious disease spread by droplets or airborne
transmission) should have a separate AIIR. Very few ICUs in
India, and in fact Asia, have such facilities. We have installed
industrial exhaust fans, venting to an empty lot, in our ICU to
create a negative pressure. Since ours is a dedicated COVID
hospital, the HVAC (heating, venting air conditioning) unit
is of the recirculating type. In places where COVID and
non-COVID areas are in the same hospital, COVID area
HVAC would need to be converted to a non-recirculating type.
This can be achieved by closing off the return air vents and
providing for external air intake for the AHU (air handling
unit). In case the HVAC unit cannot be isolated in a mixed
hospital, the next best option would be to switch off the HVAC
and install multiple split air-conditioning units.

Our beds are spaced 10 feet apart from each other and an
attempt 1s made to cohort patients on ventilators together to
make nursing more efficient. For critically ill patients, we try
to maintain a 1:1 patient nurse ratio and for stable patients,
the ratio can be 1:2 or more. Of course, this ratio can change
according to patient load and workforce availability.

Record keeping remains an important aspect of critical care.
[t is complicated by the possibility of clinical files and papers
becoming fomites for the transmission of infection. We record
daily progress notes and requisition consultations from other
departments using our computer-based hospital information
system and where feasible, transcription services can be used.
Use of paper should be discouraged as much as possible.

Communication between personnel working in the ICUs
while wearing PPE:s is an issue. Names and roles should
be clearly mentioned on the front and back of all personnel.
Words coming out of multiple layers formed by N95 masks
and face shield and mingling in the myriad sounds of a busy
ICU are often garbled, or completely missed. This can be
disastrous leading to errors. We practice the “Hear back, read
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back” policy used widely in aviation. This essentially means
confirming an instruction before carrying it out and should

be followed.

To conserve PPEs and prevent unwanted exposure,
telemedicine has important implications. In the western world,
e-ICUs which allow remote monitoring of patients by nurses
and physicians, are widely used. It 1s difficult to create such
a facility at short notice, especially in a low resource setting;
but a modification such as a “two tablet approach” can be
adopted to reduce direct patient contact.’®” This can also be
extended to facilitating “family visits.”

Taking consent is also affected by social distancing norms
and quarantine requirements for family members of
confirmed COVID positive patients. To circumvent this,
many hospitals including ours, allows obtaining consent
over the phone. Ideally, the conversation should be heard
by two witnesses and should be recorded and kept for
future reference. The structure of the conversation should
be like a conventional face-to-face talk about the need for a
procedure, risks involved and concerns/questions from the
family member(s). This process can be tailored according
to prevailing local norms.

New staff members are constantly being recruited to work in
critical care units to handle the surge of patients. Many of
these personnel are not used to working in critical care. This
makes training even more important and challenging. They
are many online teaching programs to achieve this. The mental
health of healthcare workers should also be considered, and
efforts made to keep their morale up. This can entail giving
scheduled breaks in the duty roster or having them de-rostered

from the ICU.

Research

War strategists talk about the “fog of war” which describes the
uncertainty regarding one’s own capability, the adversary’s
capability, and intent during an engagement.® The medical
community at large seems to be in the midst of such a ‘fog of
war’. The medical literature has been flooded with more than
8,500 publications about COVID-19 since the beginning of this
pandemic. Many of these are methodologically unsound, single
centre, underpowered and non-peer reviewed. The immense
increase in pre-prints has also contributed to this confusion.

The pace of the pandemic far outpaces the meandering speed
of traditional RCTs. To counter this, collaboration between
countries and open sharing of data and results is imperative.

There are multiple platforms available which facilitate such
cooperation.

There is a huge scope for answering epidemiological and
clinical questions related to this current pandemic, especially
in resource scarce settings like India. Various therapies are
being re-purposed for treatment of COVID-19 around the
world and their efficacy is a question to be answered. Role
of corticosteroids has to be elucidated. Ideal ventilatory
management in various severity grades of COVID-19
is uncertain. The coagulation picture and consequent
thromboprophylaxis strategy has to be ascertained.

Conclusion

Our review outlines the most common issues which one is
expected to come across in a COVID ICU. It is by no means
exhaustive but is a starting point and essentially a primer.

As the inevitable surge comes, countries are scrambling to
ramp up their healthcare capacities. While buying ventilators,
beds, and monitors; it must be remembered that I[CUs are
not made up material alone. The human component is
paramount, and scarce. Training and protection of healthcare
workers, both physical and mental; should be given special
consideration.

Research collaboration and transparency will go a long way in
enhancing our understanding of this novel disease and helping
administrators and policy makers make informed decisions.
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