
The high tropism of SARS COV 2 virus not only for the respiratory tract can result in a high spectrum of disorders 
( ARF, AHF, AKI, coagulopathy, extensive microvascular thrombosis, a dysregulated inflammatory response, 
sepsis, MOF) that, inefluencing the patient homeostasis, could result in alteration of the acid-base balance. In 
non-COVID-19 critically ill patients, Stewart’s approach showed, compared to the traditional evaluation, based 
on Henderson– Hasselbalch equation, a greater identification of acid-base disorders.  

Investigate the distribution of acid-base disorders in patients with COVID-19 ARDS using both the Hender-
son– Hasselbalch and Stewart’s approach. Explore if hypoxemia can influence acid-base disorders.

COVID-19 ARDS patients, within the first 48 h of the need for a non-invasive respiratory support, were retrospec-
tively enrolled. Respiratory support was provided by helmet continuous positive airway pressure (CPAP) or by 
non-invasive ventilation. The reference value for pH was considered 7.38 - 7.42, for PaCO2 38 - 42 mmHg and 
for [HCO3

-] 22 - 26 mMol per liter. The reference value for the apparent SID was considered 38 - 42 mEq/L.

One hundred and four patients were enrolled, 84% treated with CPAP and 16% with non-invasive ventilation. 
Using the Henderson– Hasselbalch approach, 40% and 32% of patients presented respiratory and metabolic al-
kalosis, respectively; 13% did not present acid-base disorders. Using Stewart’s approach, 43% and 33% had a 
respiratory and metabolic alkalosis, respectively; 12% of patients had a mixed disorder characterized by normal 
pH with a lower SID. The severe hypoxemic and moderate hypoxemic group presented similar frequencies of 
respiratory and metabolic alkalosis. 

The most frequent acid-base disorders were respiratory and metabolic alkalosis using both the Henderson– Has-
selbalch and Stewart’s approach. Stewart’s approach detected mixed disorders with a normal pH probably gen-
erated by the combined effect of strong ions and weak acids. 
The impairment of oxygenation did not affect acid-base disorders. 


