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Acute Kidney Injury (AKI) is one of the major complication of 
the Coronavirus Disease 2019 (COVID-19) infection, commonly 
manifested during the second week of infection [1]. Clinical mani-
festation ranges from prerenal azotaemia to acute tubular necrosis. 
As per current evidence, the incidence of AKI is >20% of hospi-
talized patients and >50% of patients are admitted to Intensive 
Care Unit (ICU) [2]. The pathophysiology and mechanisms of 
AKI in patients with COVID-19 have not been fully elucidated and 
seem to be multifactorial. The development of AKI in COVID-19 
patients depend upon patient age, severity of cytokine storm, the 
presence of sepsis, use of nephrotoxic drug, duration of Mechanical 
Ventilation (MV) and baseline serum creatinine level. Acute 
hypoxemic COVID-19 patients are also at a high risk of AKI as a 
complication of mechanical ventilation, particularly when treated 
with high Positive End-Expiratory Pressure (PEEP). High PEEP 
leads to increased intrathoracic pressure which result in increased 
renal venous pressure and reduced filtration [3]. Careful attention 
to volume status is needed to avoid hypovolaemia in these patients. 
There is currently no common consensus regarding the optimal 
amount of fluid resuscitation specifically for SARS-CoV-2-infected 
patients in shock. The evidence-based fluid resuscitation from the 
more general group of patients in shock, Acute Respiratory Distress 
Syndrome (ARDS), and other related conditions might have to be 

extrapolated in the COVID-19 patient population [4]. However, 
both inadequate and excessive fluid resuscitation could be harmful 
in these patients.

Oliguria following intubation is commonly seen in COVID 19 
patients. In our clinical experience, patients who received addi-
tional bolus of fluid during or immediately after intubation had 
lesser incidence of oliguria than those patients who received no 
bolus.

Coronavirus disease 2019 patients are in a state of hypovolemia 
due to poor oral intake, insensible fluid loss due to fever, or diar-
rhoea that had preceded admission. This volume contraction is 
further aggravated by minimal fluid resuscitation, because of the 
concern about risk of rapid respiratory decompensation. High pos-
itive end-expiratory pressure strategies of COVID ARDS manage-
ment may further reduce venous return. In addition, all forms of 
positive pressure mechanical ventilation can increase sympathetic 
tone, leading to secondary activation of the renin–angiotensin  
system [5]. Activation of renin–angiotensin system gives false 
sense of haemodynamic stability [normal mean arterial pressure 
(MAP)] in COVID-19 patients following intubation, despite of 
severely volume contracted state.

The pathophysiology of oliguria following intubation is poorly 
understood. Poor renal perfusion is the most possible cause of 
post-intubation oliguria in COVID-19. Factors responsible for 
post-intubation hypotension is vasodilatation due to relief from 
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A B S T R AC T 
Acute Kidney Injury (AKI) is one of the major complication of the Coronavirus Disease 2019 (COVID-19) infection, commonly 
manifested during the second week of infection. The pathophysiology and mechanisms of AKI in patients with COVID-19 have 
not been fully elucidated and seem to be multifactorial. There is currently no common consensus regarding the optimal amount 
of fluid resuscitation specifically for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)-infected patients in shock. 
There is paucity of knowledge regarding prevention of post-intubation hypotension and oliguria in COVID-19 patients. We 
suggest fluid resuscitation by 1 L of crystalloid immediately following endotracheal intubation of adult COVID ARDS patients 
to compensate vasodilation and improve renal perfusion. Conservative fluid strategies should be followed in patient having 
history of congestive heart failure, chronic kidney disease, adrenal insufficiency and in patient who have already developed AKI 
with oliguric phase.

© 2021 First Affiliated Hospital of Zhengzhou University. Publishing services by Atlantis Press International B.V. 
This is an open access article distributed under the CC BY-NC 4.0 license (http://creativecommons.org/licenses/by-nc/4.0/).

 *Corresponding author. Email: ajeetanaes@gmail.com 
Peer review under responsibility of the First Affiliated Hospital of Zhengzhou University

Intensive Care Research  
Vol. 1(3-4); December (2021), pp. 51–53

DOI: https://doi.org/10.2991/icres.k.211006.001; eISSN 2666-9862 
https://www.atlantis-press.com/journals/icres

http://creativecommons.org/licenses/by-nc/4.0/
mailto:ajeetanaes%40gmail.com?subject=
https://doi.org/10.2991/icres.k.211006.001
https://www.atlantis-press.com/journals/icres


52 A. Kumar et al. / Intensive Care Research 1(3-4) 51–53

respiratory distress, use of sedatives and muscle relaxant during 
intubation, carbon dioxide washout effect, decrease in intra- 
abdominal pressure because of rest to accessory muscle contraction 
and increase in intra-thoracic pressure due to high PEEP. Direct 
cause of AKI include direct viral cytotoxicity (because of angiotensin- 
converting enzyme 2-receptor for SARS-CoV-2, expressed in 
human kidney) [6].

Consensus statement of 25th conference of the acute disease qual-
ity initiative recommend patient stratification for risk of AKI based 
on their comorbidities (baseline CKD) and demographics [7]. The 
development and progress of AKI depend upon, severity of illness, 
process of care, along with the threshold for admission to the hos-
pital and the ICU. Correlation between the initiation of MV and 
AKI is peculiar and its pathophysiologic mechanisms need to be 
fully understood. The association between MV and AKI in patients 
of COVID ARDS might be due to lung–kidney cross-talk [8]. Lung 
protective ventilation strategy may decrease the risk of AKI [9]. 
However, resistant hypoxia and in late stage hypercapnia create  
a major challenge for lung protective ventilation of COVID ARDS 
patients.

According to Surviving Sepsis COVID-19 guidelines 2020, for 
the acute resuscitation of adult COVID-19 shock patient, con-
servative fluid management is preferred over a liberal fluid strat-
egy [10]. However, WHO COVID-19 guidelines suggest use of 
250–500 mL crystalloid fluid as rapid bolus in first 15–30 min 
for the resuscitation of adult COVID-19 shock patient [11]. 
Pragmatic recommendations for the management of COVID-19  
patients with shock in low- and middle-income countries by 
Maximous et al. [12] recommend use of crystalloids over colloids 
and balanced crystalloid over normal saline for the resuscitation 
of adult COVID-19 patient. They also suggest against the routine 
use of albumin for initial resuscitation of adults with COVID-19  
and shock. For the resuscitation of COVID-19 patient, the 
International Fluid Academy [13] recommend bolus of 4 mL/kg  
of balanced crystalloid over 10–15 min. Recommendations also 
include identification of causes of fluid deficit, assessment for 
presence of shock or hypoperfusion, fluid balance on admis-
sion in the hospital and on daily basis as cumulative fluid bal-
ance calculated, fluid responsiveness and progression of urea and 
electrolytes (at least once every 24 h of fluid prescription). Fluid 
responsiveness is assessed by functional haemodynamics [pulse 
pressure variation, passive leg raise test, end-expiratory occlusion 
test, or a combination]. However, as per UK Joint Anaesthetic and 
Intensive Care Guidelines [13] fluid overload should be avoided 
and more conservative administration may help improve respira-
tory function, which should be carefully balanced against the risk 
of inducing acute renal impairment. Care should be exercised in 
‘running patients too dry’ in an effort to spare the lungs, as there 
are increased insensible fluid losses.

There is paucity of knowledge regarding prevention of post- 
intubation hypotension and oliguria in COVID-19 patients. 
Flinspach et al. [14] in a monocentric observational study found 
that, there is unusual high requirement of sedatives in mechanically 
ventilated patients with COVID-19 compared to those available 
in the literature. In these patients we can extrapolate knowledge 
of perioperative fluid management in form of Compensatory 
Intravascular Volume Expansion (CVE) to counteract venodila-
tion and cardiac depression from anesthesia as well as the hemody-
namic effects of positive-pressure ventilation. CVE with 5–7 mL/kg  

of a balanced salt solution should occur prior to, or simultaneously 
with induction of general anesthesia provided there are no patient 
comorbidities prohibiting fluid administration [15]. So, we sug-
gest fluid resuscitation by 5–8 mL/kg of crystalloid immediately 
following endotracheal intubation of adult COVID ARDS patients 
to compensate vasodilation and improve renal perfusion. However, 
conservative fluid strategies should be followed in patient having 
history of congestive heart failure, chronic kidney disease, adre-
nal insufficiency and in patient who have already developed AKI 
with oliguric phase [16]. Renal Replacement Therapy should be 
reserved for patients who develop progressive azotemia, mixed 
metabolic and respiratory acidosis, increased diffuse interstitial 
and airspace opacities on a chest radiograph.
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