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Abstract 
ICU course may be prolonged in patients suffering from Coronavirus associated acute respiratory distress syndrome 

(CARDS) due to severity of initial disease and presence of opportunistic infections. A structured approach to 

management may help reduce morbidity and mortality. Case presentation: We present a series of five cases of 

CARDS with a prolonged ICU course, despite the resolution of viremia. A multipronged therapeutic approach was 

adopted in the form of self proning, thrombo–prophylaxis, chest physiotherapy, adequate nutrition, psychotherapy 

and early mobilization.  

We could transfer two patients on domiciliary oxygen therapy and one on room air. Despite aggressive measures to 

control infection, one patient developed fungal sepsis, and another developed pseudomonal pneumonia. Both the 

patients rapidly deteriorated and succumbed to secondary infection, despite having shown initial recovery from 

CARDS. Conclusion: Prevention of infections is the key to recovery after resolution of viremia. This warrants COVID 

step down facility and structured rehabilitation program. 
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1. Introduction 
Coronavirus disease–2019 (COVID–19) usually 

manifests as a mild or uncomplicated illness. 

Hospitalization rates vary widely, and 3%–10% of 

cases require admission to an intensive care unit 

(ICU).1 Some patients develop a life–threatening form 

of respiratory failure – acute respiratory distress 

syndrome (ARDS), which has a high mortality of 

39%.2 In such cases, the ICU course may be protracted 

due to the severity of initial disease and the presence 

of opportunistic infections.3 A structured approach to 

management may help reduce morbidity and 

mortality. We present a series of five cases of COVID–

associated ARDS (CARDS) with a prolonged ICU 

course, despite the resolution of viremia. Although 

multiple management regimes have been tried for 

COVID–19 in different parts of the world, it is 

essential to share our good or adverse experiences for 

a consensus to be reached. 

2. Case description 
During August 2020, five patients were admitted to the 

ICU of our tertiary care hospital, with CARDS (Table 

1). The diagnosis of COVID–19 was made after the 

detection of severe acute respiratory syndrome 
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coronavirus 2 (SARS–CoV–2) RNA by real–time 

polymerase chain reaction (RT–PCR). Mean age was 

41.2 y and three of the five patients were male. Three 

patients were diabetic and one presented in the 

immediate postpartum period. All cases presented 

with fever, cough and breathlessness with respiratory 

rate of 30–32 per min and the mean time from onset of 

symptoms to admission in ICU was 5.6 days. 

Inflammatory markers (interleukin–6, serum ferritin, 

D–Dimer) increased by three times or more in all 

patients and lung infiltrates occupied more than 50% 

of lung field on X–ray chest (Figure 1).  

They were diagnosed with hypoxemic respiratory 

failure and the mean PaO2/FiO2 ratio at presentation 

was 144.2. They received intravenous (IV) methyl 

prednisolone 80 mg BD for 10 days which was 

gradually tapered off.4 All patients received 8 mg/kg 

IV tocilizumab, which was repeated after 24 h. 

Antibiotics (piperacillin/tazobactam along 

with azithromycin), thrombo–prophylaxis with low 

molecular weight heparin, vitamin C, B complex and 

zinc were also added to the treatment. Random blood 

sugar was monitored for every patient every two 

hourly and subcutaneous inulin was given according 

to the sliding scale. Two patients each required 

noninvasive ventilation (NIV) and high flow nasal 

cannula (HFNC) while one required alternate NIV and 

non–rebreathing mask (NRBM) to maintain a SpO2 of 

more than 92%. None of the patients were intubated. 

Self–proning of patients was encouraged. 

The patients became negative for RT–PCR after a 

mean duration of 14.2 days. However, the oxygen 

requirement remained high and they were shifted to a 

non–covid ICU for further management at a mean 

PaO2/FiO2 ratio of 220.1. High resolution computed 

tomography (HRCT) of the chest revealed ground–

glass opacities, fibrosis, interlobular septal thickening 

and traction bronchiectasis.  

All patients received dual oxygen therapy with nasal 

prongs and venti mask/NRBM, to improve 

oxygenation and decrease the rates of desaturation 

during feeding and incentive spirometry. A 

multifaceted therapeutic approach was adopted in the 

form of self–proning, thrombo–prophylaxis, chest 

physiotherapy, adequate nutrition, psychotherapy, and 

early mobilization (Table 1). Mean duration of steroids 

was 15.6 days. In addition, mean stay of patients in 

ICU was 30 days. Two patients succumbed to 

opportunistic infections, one was discharged on 

domiciliary oxygen therapy, while two patients did not 

require oxygen at discharge.  

3. Discussion 
CARDS is associated with an inflammatory reaction 

characterized by destruction of the deep airway and 

alveoli. This lung injury is not only associated with 

direct virus–induced damage, but also the immune 

responses triggered by COVID–19 that lead to the 

activation of immune cells and release of significant 

pro– and anti–inflammatory cytokines.5 The leading 

cause of death in COVID–19 is severe acute 

respiratory syndrome which occurs due to an 

exacerbated inflammatory response along with 

uncontrolled oxidative stress.6 Therefore, diminishing 

the cytokine storm and initiating anti–inflammatory 

therapy during the correct time window is critical for 

reducing mortality in COVID–19.7 Mikulska et al 

recommended early adjunctive treatment with 

tocilizumab, methylprednisolone or both to improve 

outcomes in non–intubated patients with COVID–19 

pneumonia.8 The primary anti–inflammatory action of 

corticosteroids is to repress a large number of pro–

inflammatory genes, thereby dampening the cytokine 

storm and associated tissue injury.4 Tocilizumab is a 

recombinant monoclonal antibody against the 

interleukin–6 (IL–6) receptor, and is seen as a 

potential therapy for the cytokine storm syndrome 

associated with severe COVID–19.9 
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Though corticosteroids and tocilizumab prevent or 

limit lung damage in CARDS, they may increase 

susceptibility to secondary infections. Khilali S et al. 

opined that tocilizumab can be considered in patients 

with excessive lung inflammation or high IL–6 levels; 

though risk of sepsis remains a major challenge.10 

Moreover, this combination also interferes with the 

interpretation of leucocyte count.  

Poor pulmonary reserves in patients recovering from 

the severe acute phase (as revealed by the patients’ 

HRCT reports), immunocompromised status (due to 

the presence of comorbidities, Covid 19 disease state 

and combination therapy of steroids and tocilizumab) 

and prolonged ICU stay all contribute to the risk of 

superadded infections. As a protocol, our patients were 

subjected to repeated cultures of body fluids and sepsis 

markers such as procalcitonin and galactomannan at 

regular intervals, to actively look for sepsis. Despite 

aggressive measures to control the infection, one 

patient developed fungal sepsis, and another 

developed pseudomonal pneumonia. Both the patients 

rapidly deteriorated and succumbed to secondary 

infection, despite having shown initial recovery from 

CARDS.  

In addition to combating infection, a multifaceted 

approach in the form of early mobilization, chest 

physiotherapy, thrombo–prophylaxis, self–proning, 

adequate nutrition and psychotherapy was devised to 
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accelerate recovery. Early mobilization and chest 

physiotherapy remain the cornerstone for pulmonary 

rehabilitation and prevention of infections.11.12 These 

measures helped us in transferring one patient without 

and two patients on domiciliary oxygen therapy. Step 

down from an ICU set–up not only aids in infection 

control, it also promotes overall well–being. 

Teleconsultation can further enhance monitoring, 

especially of patients who are discharged on 

domiciliary oxygen therapy.13,14 

4. Conclusion 
Though steroids and tocilizumab are helpful in 

overcoming cytokine storm of COVID–19, these 

should be used judiciously. The number of days of 

steroids should be kept minimal as prevention of 

infections is the key to recovery after resolution of 

viremia. A dedicated COVID step–down facility 

should be mandated in all COVID hospitals. There 

should be structured pulmonary rehabilitation 

program, adequate nutrition, psychotherapy and early 

mobilization of patients for post–COVID recovery. 

More data for post–COVID sequel by setting up 

national data registry may be warranted.  
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