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Evolution of COVID-19 management in critical care: 
review and perspective from a hospital in the United 
Kingdom 

The unexpected emergence and spread of coronavirus disease 2019 (COVID-19) has been 
pandemic, with long-lasting effects, and unfortunately, it does not seem to have ended. Inte-
grating advanced planning, strong teamwork, and clinical management have been both es-
sential and rewarding during this time. Understanding the new concepts of this novel disease 
and accommodating them into clinical practice is an ongoing process, ultimately leading to 
advanced and highly specific treatment modalities. We conducted a literature review through 
PubMed, Europe PMC, Scopus, and Google Scholar to incorporate the most updated thera-
peutic principles. This article provides a concise and panoramic view of the cohort of critically 
ill patients admitted to the intensive care unit. We conclude that COVID-19 management in-
cludes low tidal volume ventilation, early proning, steroids, and a high suspicion for second-
ary bacterial/fungal infections. Lung ultrasound is emerging as a promising tool in assessing 
the clinical response. Managing non-clinical factors such as staff burnout, communication/
consent issues, and socio-emotional well-being is equally important. 
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INTRODUCTION

COVID-19 has been one of the most devastating and debilitating diseases experienced in re-

cent decades. As of January 2021, 3.3 million have tested positive, and 89,000 deaths have been 

reported in the United Kingdom. The second wave has wreaked havoc by placing healthcare 

professionals and resources into tremendous pressures. With the advent of electronic media, 

much literature has been made available in rapid succession leading to an information ex-

plosion: filtering through these vast resources and their application in clinical practice is a 

difficult task. Therefore, we have aimed to simplify, discuss, and summarise the evidence base 

and the management of COVID-19 patients in the intensive care unit (ICU) using a pragmatic 

and holistic approach, covering clinical and non-clinical aspects. 

BEGINNING, PREPARATION, AND MANAGEMENT

In the initial days of January 2020, it was evident that borders will not restrict COVID-19; a few 

weeks later it had made its appearance in Europe. At this time, our unit started formulating 
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plans and protocols. Promptly, we were all fitted with masks 

and attended simulations on the use of personal protective 

equipment (PPE) and intubation drills, a team of members 

assessed the staff for risk, and triage pathways were finalised. 

Separate dedicated areas were pre-allocated for suspected 

cases awaiting COVID-19 results, or computed tomography 

(CT) scans and for confirmed cases of COVID-19 (i.e., positive 

swabs/CT findings). 

 We revisited the process of transfer to CT scan console. A 

separate corridor created specifically for suspected/confirmed 

COVID-19 with alerts and signposts. We used a dedicated scan-

ner for COVID-19 to limit the spread of infection to other pa-

tients and all staff members involved in the scan donned full 

PPE. Since there is a network of ICUs at regional and national 

levels, there was close coordination and communication re-

garding any necessary modifications. It was ensured that all 

centres followed a unified system regarding the management 

and reporting of cases.

 Being an unprecedented infection, clinical management of 

these cases was not straightforward. As expected, it took a mod-

erate amount of time for all the health care workers to get be-

yond an acceptable point on the learning curve. Adapting to 

PPE for long hours, new clinical protocols, a unique style of 

ward rounds, and increased reliance on airway-trained per-

sonnel were some of the newfound changes to our daily rou-

tine on the unit. The intensive care received admissions from 

wards, and there were dedicated isolated wards for suspected 

cases and confirmed cases with less severe illness. We quickly 

adapted to self-proning in awake patients as per the Intensive 

Care Society (ICS) [1]; A study performed on 50 patients in the 

emergency department showed improved oxygenation on 

awake self proning [2]. We also observed the associated im-

proved oxygenation and are awaiting more significant trials 

for the evidence base underlying this. Even though these pa-

tients did not complain of respiratory distress, their oxygen-

ation was poor. The mechanism was explained by breathing 

larger tidal volumes to compensate for increased minute ven-

tilation instead of increased respiratory rate.

 Furthermore, Gattinoni et al. [3] have mentioned patient 

self-inflicted lung injury to explain the deranged pulmonary 

function. We utilised early transfer to ICU of these cases if 

there were objective signs of worsening, namely increased 

work of breathing, oxygen requirement greater than 50%, or 

respiratory rate greater than 30; these were essentially the com-

ponents that would guide us in evaluating increased work of 

breathing in conjunction with clinical assessment. Our ad-

mission protocol to critical care unit is shown in Figure 1. 

KEY MESSAGES 

■  Timely planning and resource allocation: this is of vital 
importance, having management protocols can mini-
mise deviations from standard care and lead to better 
patient outcomes.

■  Staff burnout and well-being: these play a significant 
role in the effectiveness of teamwork and can influence 
patient outcomes.

■  Delirium management: this needs a multidisciplinary 
team approach.

Airway Management
On ICU admission, helmet continuous positive airway pres-

sure (CPAP) was the initial mode of ventilation, which is in 

keeping with the evidence, as suggested by the ICS [4]. Mea-

surements that require advanced monitoring such as oesoph-

ageal pressures and airway occlusion pressure (P0.1) are ob-

jective markers of work of breathing. Still, as these are cum-

bersome and not commonly available, their practical applica-

tion has been inconvenient. Zhou et al. [5], in their study, men-

tioned mechanically ventilated patients having a mortality of 

97%, whereas Barrasa et al. [6] reported relatively lower mor-

tality, which they attributed to early intubation, use of the high-

flow nasal cannula (HFNC) and avoidance of CPAP. In terms 

of CPAP failure, a persistent requirement of fractional inspira-

tory oxygen levels of greater than 70%, respiratory rate of more 

than 30 for 48 hours suggested inadequate response to CPAP. 

We use these variables along with the clinical picture to guide 

us in decision making towards endotracheal intubation. How-

ever, few patients on our unit required early or immediate in-

tubation based on the insignificant changes in oxygenation 

despite CPAP therapy.

 There has been a suggestion favouring HFNC instead of 

CPAP [7], albeit this increases the aerosol generation/trans-

mission, and we do not use this. At this point, it is not clear 

which of these ventilatory modalities will be of most benefit. 

The Recovery-RS trial is underway; hopefully, it will give bet-

ter insight. Our airway management protocols regarding 

checklists and difficult intubations remained the same across 

all specialities, including anaesthetics, the emergency depart-

ment (ED), and ICU, as depicted in (Figures 2 and 3) [8]. 

Phenotypes
A new concept has classified the patients into phenotypes L 

and H. The L type receives liberal tidal volumes and positive 

end-expiratory pressure (PEEP) of less than 10 cm H2O. The H 
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type management is on the same lines as for acute respiratory 

distress syndrome (ARDS). This classification is based mainly 

on the chest CT findings; parameters like compliance, elas-

tance, and lung weight are less sensitive in differentiating be-

tween the two groups. It is also evident that patients transition 

from L type to H type [3]. As per our observation, this progres-

sion could either represent different stages on the spectrum of 

the same disease or be secondary to ventilator-induced lung 

injury. Furthermore, this classification extended into a total of 

five phenotypes based on their features, of which type 5 is pres-

ent in cases that were on helmet CPAP before intubation and 

had elevated procalcitonin [9]. The CT scan findings of the 

phenotypes are evident in Figure 4A.   

 Interestingly, a Spanish multi-center trial found similar phys-

iologic variables: driving pressure, respiratory system compli-

ance and plateau pressure between COVID and non-COVID 

ARDS [10].

 Even before COVID-19, Calfee et al. [11] identified subtypes 

in ARDS as hypoinflammatory and hyperinflammatory, with 

the latter associated with a worse prognosis. A correlation be-

tween the subtypes and phenotypes needs evaluation in fu-

ture studies. Despite the countertheory that COVID-19 man-

agement should be on ARDS lines, our ventilation strategy is 

individualized based on phenotype classification awaiting 

further evidence about the optimal approach.

Imaging
There was a clear transition towards more high-resolution CT 

(HRCT) chest and CT pulmonary angiography (CTPA) as the 

days progressed. HRCT was used to confirm diagnosis given 

its higher sensitivity compared to Reverse transcriptase-poly-

merase chain reaction [12]. We could simultaneously under-

stand the phenotype and manage it accordingly. Adding a 

CTPA in the same session helped us diagnose pulmonary em-

Figure 1. Royal Preston Hospital critical care admission protocol. ADL: activities of daily living.
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bolism (PE) and decide on anticoagulation. This involved mul-

tidisciplinary teamwork, with the radiologists assisting by fast-

tracking the chest X-ray and CT reports. These test reports were 

based on pattern recognition and stated whether the findings 

were either suggestive or not suggestive of COVID-19, which 

helped us make decisions and to allocate the patients into sus-

pect/confirmed COVID-19 areas. 

 Lung ultrasound has the advantages of reducing radiation, 

point-of-care use, and rapidity of evaluation. The examination 

is an adaptation of the Bedside lung ultrasound in emergency 

protocol designed by Lichtenstein [13]. On either side, fea-

tures shown on three-point ultrasound scanning of the lung 

in COVID-19 include pleural thickening, nodularity, pleura/

lung interface shadows, B profile/C profile, and dynamic air 

bronchograms at the bases suggestive of consolidation chang-

es. The ICS has suggested that if there is evidence of bi-basal 

consolidation, it will aid in a decision to prone the patient as 

shown in Figure 4B. Performing daily bedside focused inten-

sive care echo, and lung ultrasound is advantageous as it can 

help recognise the above and the presence of right ventricular 

dysfunction/dilation, acute cor pulmonale, left ventricular 

dysfunction, and viral myopericarditis. Additionally, it can aid 

in assessing fluid responsiveness in these patients. 

Ventilator Management
As mentioned earlier, ventilatory strategies differ based on the 

phenotypes. However, we utilised the pressure-volume loop 

analysis to understand a lower and an upper inflexion point. 

We performed PEEP titration using a combination of a recruit-

ment manoeuvre followed by decremental PEEP. It is not un-

common to see these patients have low PaO2 and elevated CO2 

caused by the shunt, which is more evident in patients with 

low lung compliance (< 40 cm H2O). While inverse ratio venti-

lation and prone position ventilation are useful in patients 

with severe hypoxemia, airway pressure release ventilation 

(APRV) is a penultimate rescue strategy. Extracorporeal mem-

brane oxygenation is a last resort option; it involves immedi-

ate referral to a specialised centre. 

 Decision making was guided based on a flowchart (Figure 

5). Amato et al. [14] have mentioned possible mortality bene-

Figure 2. Coronavirus disease 2019 (COVID-19) emergency intubation checklist. PPE: personal protective equipment; HME: heat and mois-
ture exchanger; ET: endotracheal tube; LMA: laryngeal mask airway; RSI: rapid sequence intubation; BMV: bag mask ventilation; SGA: su-
praglottic airway device; FONA: front of neck access; BP: blood pressure; ECG: electrocardiogram; MACOCHA: MACOCHA intubation score; 
NG: nasogastric tube; NIV: noninvasive ventilation; HFNC: high-flow nasal cannula; IV: intravenous. Adapted with permission from Difficult 
Airway Society, UK [8].
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fits in ARDS patients with driving pressure-directed ventilator 

adjustments. However, the evidence is not substantial for a 

target driving pressure of less than 15 cm H2O, and its possi-

bility of reducing mortality needs to be evaluated [15]. Prone 

position ventilation has shown a mortality benefit in ARDS, 

and early proning is a recommendation. It requires a team of 

Figure 3. COVID-19 intubation pathway. PPE: personal protective equipment; HME: heat and moisture exchanger; NMBA: neuromuscular 
blocking agents; SGA: supraglottic airway; FONA: front of neck access. Adapted with permission from Difficult Airway Society, UK [8].
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members trained in helping to turn the patient. Video aids 

and simulation training were incredibly useful, and we had a 

proning team that included operating department practitio-

ners and theatre staff who helped us continuously. The prepa-

ration, timing, and advantages are mentioned in Table 1. We 

understand that time to initiate prone position ventilation may 

not be constant across all ICUs because of staffing and casel-

oad issues. Still, essentially the aim is to provide 16 hours of 

prone position in 24 hours. At our unit proning is timed at 5 

PM (unless required urgently, and patients with a PaO2/FiO2 

(P/F) ratio of less than 150 underwent proning immediately 

after intubation. Problems associated with proning were facial 

oedema, a need for increased sedation/paralysis, and, most 

importantly, an inability to perform bedside echocardiogra-

phy. A modification that helped us perform echocardiography 

in these patients included additional support/pillows at the 

chest level, which gave us access to the apical views, but this 

was difficult to achieve, as it was cumbersome given the non-

conventional probe handling and positioning.

 APRV is a relatively safe mode of ventilation, and patients 

on APRV have a higher P/F ratio increase than those on low 

tidal volume and synchronised intermittent ventilation [16]. 

However, as a nonconventional mode, there is a lag time for 

its acceptability. We used the APRV protocol in patients with 

poor compliance. The advantage of APRV was that the patient 

could breathe spontaneously. The weaning plan on APRV in-

cludes increasing the respiratory phase time (T high) and re-

ducing the inspiratory pressure (P high). 

 Another issue worthy of mention is the securing of the junc-

tion points in the ventilator circuit. However, they reduced the 

chances of circuit disconnection and aerosol generation. We 

did observe the tapes slipping towards the lumen. Thus, we 

Figure 4. (A) High-resolution computed tomography of chest showing L and H phenotypes in coronavirus disease 2019 (COVID-19). (B) Lung 
ultrasound in COVID-19—decision-making flowchart. PEEP: positive end-expiratory pressure.
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Figure 5. Approach to ventilatory management in coronavirus disease 2019 (COVID-19). ICU: intensive care unit; CPAP: continuous posi-
tive airway pressure; CT: computed tomography; PEEP: positive end-expiratory pressure; ARDS: acute respiratory distress syndrome; PBW: 
predicted body weight; P/F: PaO2/FiO2; APRV: airway pressure release ventilation; ECMO: extracorporeal membrane oxygenation.
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had to be alert to this aspect since it was a preventable com-

plication and should be avoided by serial examinations and 

monitoring. Any disconnection in a patient without sponta-

neous breathing required temporary clamping of the tube to 

reduce aerosol generation and avoid PEEP loss. In terms of 

heat and moisture exchanger/viral filters, we changed them 

every 24 hours. 

Tracheostomy
The trend was such that, as time passed, we performed more 

tracheostomies, considering the need for long-term ventila-

tion. Guided by the TracMan trial, we allowed liberal time be-

fore considering tracheostomy [17]. However, the trajectory 

was such that as we gained more understanding about the 

disease and the need for prolonged ventilation, there was a 

transition in decision making towards favouring tracheostomy 

in these patients. The vital step in reducing the aerosol-gener-

ating procedure was placing the ventilator on standby before 

using the dilator and resuming after connecting the ventilator 

circuit to the tracheostomy tube. We prefer performing bed-

side percutaneous tracheostomies with continuous bronchos-

copy guidance. However, indications for surgical tracheosto-

my include the short neck, morbid obesity, and midline ves-

sels’ presence on a pre-procedural ultrasonographic scan of 

the neck.

Hemodynamic Assessment and Fluid Responsiveness
Initially, we followed a restrictive fluid balance approach, which 

changed with further literature reviews: the concept of better 

pulmonary perfusion with adequate fluid reserve is emerging, 

and therefore, unless patients progress into the H phenotype, 

a conservative fluid approach is suggested [18]. The passive 

leg raise test remains the most useful test given its simplicity 

and ease of reproducibility. It can lead to desaturation and 

non-availability of variables such as stroke volume and cardi-

ac index that can produce difficulties with interpretation un-

less invasive cardiac output monitoring is available. Bedside 

echocardiography is useful to assess stroke volume variation, 

change in velocity-time integral, and distensibility index; how-

ever, it is not easy to obtain the required views, and the images 

may be suboptimal. While pulse pressure variation is a test 

available on most ICU monitors for patients receiving a tidal 

volume of 8 ml/kg with no spontaneous breaths, in patients 

on low tidal volume ventilation, a tidal volume challenge test 

appears to be a better option [19]. Furthermore, if there is the 

availability of invasive cardiac output monitoring, we believe 

the extravascular lung water index could provide additional 

information to guide fluid therapy. 

Pharmacological Therapy
The details of this therapeutic component are beyond this ar-

ticle; however, we will summarise the present evidence. Dexa-

methasone in COVID-19 has gained interest due to better out-

comes in multiple trials. The CoDEX trial evaluated the role of 

intravenous dexamethasone in moderate to severe ARDS re-

lated to COVID-19. The findings revealed a significantly in-

creased number of ventilator-free days at day 28 than placebo 

[20]. Another multicentre study–REMAP-CAP trial included 

patients with severe COVID-19. The patients who received hy-

drocortisone showed superiority with organ support free days 

within day 21 [21]. The Recovery trial’s preliminary results sug-

gest reduced 28-day mortality in both patients on mechanical 

ventilatory support or those requiring oxygen therapy [22]. Fi-

nally, a metanalysis conducted in critically ill COVID-19 pa-

tients showed a lower 28-day all-cause mortality in patients 

treated with systemic steroids than placebo [23]. Our approach 

includes administering 6 milligrams of intravenous Dexameth-

asone for 10 days for all patients admitted to hospital requir-

ing oxygen therapy. 

 Remdesivir has not been shown to result in a statistically 

significant reduction in mortality, but only reduces the dura-

tion of hospital stay [24]. Many patients have received it on a 

compassionate basis in a trial that demonstrated it has a po-

tential role in patients with severe COVID-19 [25]. It is still un-

der evaluation in multiple trials; however, no breakthrough 

evidence exists as of now. Prophylactic use of hydroxychloro-

quine has not prevented COVID-19 illness when administered 

within four days post-exposure [26]. Furthermore, its useful-

ness for the treatment of COVID-19 has not yet shown prom-

Table 1. Prone position ventilation in COVID-19: a team approach

Prone position ventilation

Preparation

   Proning team training: using simulations/videos

   Allocated theatre staff+anesthesiologist

Timing

   Proning: 5 PM 

   Deproning: 9 AM

Advantage

   Reduced workload on ICU staff

   Lesser complications

   Better allocation of human resources 

COVID-19: coronavirus disease 2019; ICU: intensive care unit.
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ising results: a multicentre trial in non-severe COVID-19 pa-

tients showed no clinical improvement after 15 days of hydroxy-

chloroquine. The groups included either hydroxychloroquine 

alone or in combination with azithromycin versus standard of 

care [27].

 Similarly, drugs like lopinavir, ritonavir, favipiravir, and to-

cilizumab are under evaluation in multiple trials. The WHO 

Solidarity trial evaluated the role of remdesivir, hydroxychlo-

roquine, lopinavir and interferon in patients hospitalized with 

COVID-19. The interim results showed no significant reduc-

tion in mortality, ventilatory support initiation, and hospital 

stay duration with the use of these medications [28]. Emerging 

data from REMAP-CAP trial in patients admitted to ICU with 

COVID-19 and treated with interleukin-6 (IL-6) inhibitors to-

cilizumab/sarilumab, have a trend towards reduced mortality 

and ventilator-free days when used in combination with ste-

roids [29]. However, we are awaiting further analysis before 

using IL-6 inhibitors as the standard of care.

 Although one publication mentions the benefit of conva-

lescent plasma in COVID-19, the present evidence is lacking: 

an underpowered randomised trial on 103 patients did not 

show improvement in the clinical condition within 28 days 

[30]. Further studies focused on the possibility of cytokine 

storm as the plausible mechanisms of damage caused by the 

disease. Huet et al. [31] evaluated anakinra’s role in severe cas-

es and found that its administration is associated with reduced 

mortality and need for mechanical ventilation. Although this 

study had a low sample size, more extensive trials will help us 

understand its significance. Hyperbaric oxygen therapy was 

found to be of some benefit in a small sample size study [32]. 

However, large-scale studies are yet to evaluate the same, per-

haps due to the availability of equipment and trained staff. We 

are awaiting the results of the Recovery, Recovery-RS, and RE-

MAP-CAP trials, which will hopefully provide insight into more 

beneficial therapies. 

 Finally, with the availability of multiple vaccines and their 

fast-track approvals, large scale vaccination drives have been 

initiated in various countries. Although it is a significant de-

velopment towards the fight against the pandemic, the long-

lasting socioeconomic deprivation will continue to impede 

the cessation of this dangerous infection. Hence, we believe 

we need to continue our efforts and manage COVID-19 with 

principles of best practice.

Acute Kidney Injury
Initial reports mentioned that COVID-19 did not cause acute 

kidney injury (AKI). With an increasing evidence base, it is 

clear that COVID-19 directly affects the kidneys, which is dem-

onstrated by the presence of tubular damage on histopatho-

logical sections [33]. Most patients have low intravascular vol-

ume due to insensible loss, associated diarrhoea, and reduced 

intake. Therefore, an increasing number of patients could have 

pre-renal AKI or a combination of pre-renal and acute tubular 

necrosis, and the initial management would include fluid re-

suscitation. However, a fluid strategy needs regular review. There 

is a risk of causing fluid overload, in which case experts sug-

gest using furosemide initially and then dialysis in cases of no 

response. 

Secondary Infections
Secondary infections are common in COVID-19, especially in 

those who are on mechanical ventilation. We did not start an-

tibiotics in newly admitted patients unless there were new 

chest X-ray/CT changes with a clinical pulmonary infection 

score greater than six suggestive of ventilator-associated pneu-

monia. It is not easy to differentiate between temperature spikes 

from COVID-19 and non-COVID-19 aetiology, and in such 

scenarios, we sent blood, urine, and sputum cultures for test-

ing. Additional tests, such as beta-D glucan and galactoman-

nan, are useful to aid in diagnosing fungal infections. There 

was some initial interest in using procalcitonin to evaluate sec-

ondary infections in COVID-19; however, National Institute 

for Health and Care Excellence recommendations are against 

this until further data is available for analysis. There can be el-

evated procalcitonin levels as the disease process increases in 

severity. An audit is underway at our centre to evaluate pro-

calcitonin’s role as an aid in antimicrobial stewardship. 

Deep Venous Thrombosis Prophylaxis
These patients are usually in a prothrombotic state due to en-

dothelitis, NETosis, hyperinflammation, and platelet dysfunc-

tion [34]. Thus, we designed a thromboprophylaxis pathway 

and administered high-dose anticoagulation (Figure 6). None-

theless, the incidence of PE remained high. CTPA performed 

on these patients with persistent hypoxia will provide further 

evidence of whether there is a need to switch from a prophy-

lactic dose to a treatment dose of low molecular weight hepa-

rin. Right ventricular dilation and impairment on bedside echo-

cardiography offer additional clues about evidence of PE/acute 

cor pulmonale. Thus, daily bedside echocardiography leads to 

a focussed assessment and further helps with the decision mak-

ing on dosing of anticoagulation. 
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assessment of respiratory drive during spontaneous breaths. 

A high respiratory drive/effort will put the patient at risk of 

lung damage by patient self-inflicted lung injury. Hence, such 

patients need further continuation of NMBA. In awake patients, 

we organised video calls with family members. Other steps we 

focussed on were constant reassurance, counselling, moving 

the patient out of isolation areas once they were non-infective, 

and progressing to trips out of ICU areas, which improved their 

mental well-being. 

Prognosis
An initial observational report from the European trial men-

tioned that critically ill patients with COVID-19 had 24% mor-

tality. The procalcitonin and IL-6 levels remained similar be-

tween survivors and non-survivors. Lower P/F ratio, increased 

creatinine, D-Dimer, and ischemic heart disease are associat-

ed with increased ICU mortality [37]. A metanalysis did show 

variables contributing to poor prognosis in patients with CO-

VID-19. Patients aged > 70 years had a 13-fold higher risk of 

dying compared to younger individuals. Males had higher odds 

Delirium
A multitude of factors have made delirium an evident devel-

opment; the occurrence of delirium is reported to be around 

25% in initial studies and even higher in mechanically venti-

lated patients [35]. The incidence of delirium appears under-

reported, considering the increasing number of cases; there-

fore, it is an aspect of the condition that requires further men-

tion. The multifactorial aetiology is shown in (Figure 7). In 

terms of management, additional factors need addressing: 

isolation, tendency to have fewer assessments, increased re-

quirement for sedatives, prolonged ventilation, reduced mo-

bility, and difficulty with communication. Our management 

was multidisciplinary, including routine examination, seda-

tion holiday, low noise levels during night hours and curtail-

ing the use of neuromuscular blocking agents (NMBA). 

 Courcelle et al. [36] conducted a multicentre observational 

trial that showed increased use of NMBA in COVID-19 com-

pared to ARDS cases. Our approach includes the use of NMBA 

in the prone position and a daily review with a low threshold 

of stopping the infusions. The latter is performed based on the 

Figure 6. (A) Thromboprophylaxis pathway in coronavirus disease 2019 (COVID-19). (B) Low molecular weight heparin dosing in COVID-19. 
VTE: venous thromboembolism; LMWH: low molecular weight heparin; ICU: intensive care unit; PE: pulmonary embolism; CTPA: computed 
tomography pulmonary angiography; NEWS: National Early Warning Score; ESRF: end stage renal failure; CrCl: creatinine clearance; SC: 
subcutaneous; OD: once a day; BD: twice a day; FBC: full blood count; U+E: urea/creatinine and electrolytes; IBW: ideal body weight. aClini-
cal improvement/deterioration refers to changes in NEWS, blood test results, and/or radiology.

A B

Dalteparin dosing

Weight (kg)

Prophylactic weight banded 
standard dose (low-risk COV-

ID-19 patients including ESRF on 
dialysis and CrCl <30 ml/min)

High prophylactic dose
All ICU patients & only in 

patients with CrCl  
>30 ml/min

   <50 2,500 units SC OD  5,000 units SC OD

   50–100 5,000 units SC OD  5,000 units SC BD

   100–150 5,000 units SC BD  7,500 units SC BD

   >150 7,500 units SC BD 10,000 units SC BD

LMWH high prophylactic doses in severe renal impairment
(CrCI <30 ml/min or on dialysis) 

Monitor anti-Xa levels

Weight (Kg)
High prophylactic dose

Enoxaparin 

   <50 40 mg SC OD

   50–100 50 mg SC OD

   100–125 80 mg SC OD

   >125 50 mg SC BD

Enoxaparin treatment dose

CrCI using Cockcroft-Gault 
equation 

Treatment dose Monitoring

   >30 ml/min 1 mg/kg BD FBC, U+E, clotting 

   <30 ml/min or dialysis 1 mg/kg OD
FBC, U+E, clotting &  
anti-Xa monitoring

Cockcroft-Gault CrCl, mL/min=(140–age)×(adjusted body weight, kg)×(1.23 if male,  
   1.04 if female)/(Cr umol/l) 
Adjusted body weight, kg=IBW, kg+0.4×(actual body weight, kg–IBW, kg)

VTE assessment & standard LMWH
dose if appropriate

 Meets one of the criteria below:
  - Supplemental oxygen requirement 
  - D-dimer >0.5
  - Worsening clinical condition
  - ICU admission

Worsening clinical situation

worsening clinical conditiona

or
strong clinical suspicion of PE 

or
increasing/disproportionate

oxygen demand

No

No

Yes

Yes

Weight banded standard LMWH dose
if no contraindications

Consider discharge with  
thromboprophylaxis

Clinical improvementa & No oxygen
requirement: step down to weight 

banded standard LMWH dose

High prophylactic dose of LMWH 
if no contraindications

-  Treatment dose enoxaparin if no 
contraindications

-  Request CTPA/leg doppler/appropri-
ate imaging

Continue therapeutic anticoagulation: 
3–6 month duration (unless contrain-

dicated, see below)

Negative  
investigation

Positive  
investigation

Confirmed or  
suspected COVID-19

High prophylactic dose LMWH
see contraindications & monitoring
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of dying than females. Amongst those with AKI, liver injury, 

and acute cardiac injury, the patients with the latter had the 

worst outcomes [38]. Liang et al. [39] have mentioned COVID-

GRAM—a calculator that predicts the progression to severe 

disease in patients. This tool is validated, although further stud-

ies are needed to understand its predictability. 

Socioemotional Factors and Burnout
PPE has been ubiquitous in the present scenario, and caring 

for patients while wearing this newfound armour has not been 

comfortable for all. Dehydration and anxiety were a few of the 

many associated adverse effects evident in staff members. 

Donning and doffing the PPE, which is a critical step, also de-

manded significant time and energy. The shields and masks 

hampered communication between staff and patients; the 

respirator/mask led to hampered communication between 

staff members. We used simple walkie-talkie devices to com-

municate with teams in the isolation areas. These proved help-

ful even in cases of emergencies, where sign language can be 

less informative. Managing working hours had a significant 

impact on staff well-being. The nursing staff received regular 

two-hourly breaks, coordinated by a senior team member. We 

agreed that this led to increased PPE use, but this could be 

balanced against a more positive mindset while working in 

such a stressful environment. Each of our isolation bays con-

sisted of six patients, based on the ICU areas that were allocat-

ed to each doctors’ respective teams. The patients’ initial daily 

assessment included reviewing electronic data, discussing 

patient progress with the nursing team over the walkie talkie, 

and documenting a draft plan for each patient. A consultant 

and another doctor would enter the COVID-19 areas with full 

PPE to assess the patient and finalise their plans. In the case of 

an emergency or new admission, an airway-trained doctor 

would escort the patient from the ED or ward and then per-

form the necessary procedures. At the same time, the other 

doctor would remain outside the COVID-19 bay and help with 

the documentation. We suggest using electronic prescribing, 

which reduces extra visits into the COVID-19 areas and leads 

to the appropriate use of PPE. 

 The above steps significantly reduced mental fatigue and 

helped us deliver better patient care. Regarding communica-

tion with families, this aspect has been more difficult than 

others. As a result of the lockdown, the families could not per-

sonally visit the hospital because of the high risk of COVID-19 

transmission; therefore, we had to adapt to non-conventional 

modes of communication. While the awake patients spoke to 

their families using video calls, the family members of those 

on ventilators had daily telephone discussions with the doc-

Figure 7. Factors contributing to delirium in coronavirus disease 2019 (COVID-19).

Lack of  
socialization
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tors, which helped them cope with their stress and anxiety. 

Consent for procedures was also via audio or video calls, and 

the associated complications were explained. Breaking bad 

news over the phone led to emotional turmoil in both the fam-

ily and the doctors/nurses involved in the discussion. Howev-

er, as the lockdown rules eased in a graded manner, families 

of the patients requiring end-of-life care could visit our unit 

and were given PPE after performing a mask fit test. Dealing 

with ethical issues has been in line with recommendations 

from the ICS. The discussions about medical decisions and 

the consent of family members in digital format are indeed 

complex. Using tablets, phones, and digital media to obtain 

signatures on consent and discussion forms seems to be a plau-

sible option, provided the electronic documents are accessed 

and stored securely.

CONCLUSIONS

As more evidence evolves about the disease process of COV-

ID-19, the treatment modalities used need to undergo dynam-

ic changes. Due to multiple resurgences globally and the as-

sociated socio-economic impact, infrastructure and advanced 

planning components should be at the forefront. Protocols 

and policies help to triage patients for admission to the ICU. 

Multidisciplinary involvement including- Intensivists, pulmo-

nologists, anaesthesiologists, radiologists, infectious disease 

specialists, the paramedical and non-medical staff is para-

mount. 

 For those patients progressing to mechanical ventilation, 

low tidal volume ventilation and early proning are of utmost 

importance. Monitoring pulmonary parenchymal function is 

aided with bedside ultrasonography; this is an alternative to 

HRCT and avoids risky transfers, the occurrence of desatura-

tion, and increased spreading of aerosols. Bedside ultrasound 

has further benefit of detecting features of acute cor pulmo-

nale or PE, which is vital given the associated prothrombotic 

state of COVID-19. The initial fluid balance approach should 

aim for euvolaemia, as patients are intravascularly volume de-

pleted. In contrast, a restrictive policy is better for those with 

features of ARDS. As for pharmacological treatment, steroids 

are the only class of drugs to have shown mortality benefit in 

trials. All the other groups of medicines have either been found 

to be not significantly beneficial or are still under investigation. 

 Mortality has a direct relationship to increasing age; it is 

also higher in those with ischaemic heart disease and acute 

cardiac injury. Other factors that suggest poor prognosis in-

clude a lower P/F ratio, AKI occurrence, and thrombocyto-

paenia. The socio-emotional component needs special men-

tion, encompassing burnout on the medical team and stress 

on patients and their family members. Adapting to newer com-

munication methods is useful in overcoming barriers due to 

PPE and isolation and is also helpful in reducing the occur-

rence of delirium.
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