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Abstract  

Acute hypoxemic respiratory failure (AHRF) is very common presentation with high risk of mortality and morbidity. 
Acute respiratory distress is one of the main causes of AHRF, it is often difficult to differentiate between ARDS and 
non-ARDS hypoxemia cases. The definition of ARDS requires the partial pressure of arterial oxygen (PaO2) from the 
invasive arterial sample to calculate the PaO2/FiO2 according to Berlin criteria which may be difficult to apply in 
limited resource settings and lead to underestimation of the patients with ARDS. The SpO2/FiO2 ratio has been 
recently used as a measure for oxygenation status. We proposed a correlation between the non-invasive SPO2/FiO2 
(S/F) ratio and the invasive PaO2/FiO2 (P/F) ratio in both non-invasive and invasive ventilation and the SpO2/FiO2 
can be used instead of PaO2/FiO2. All attempts globally to change the definition of ARDS according to berlin criteria 
by suing the non-invasive SpO2/FiO2 as well as the new trend of using ultrasound of the lung and the use of non-
invasive high flow nasal canula. To study the correlation between the SpO2/FiO2 and the PaO2/FiO2 and determine 
the cutoff values of SpO2/FiO2 that correlate with PaO2/FiO2 in patient with acute hypoxemic respiratory failure. 
Patients with hypoxemia and acute respiratory failure and treated in the ICU by invasive and non-invasive measures 
enrolled in this single center observational cross-sectional study which was conducted from August 2023 to March 
2024 in the ICU department of Ghazi Alhariri hospital. Fractional inspired oxygen (FiO2), partial pressure of arterial 
oxygen (PaO2) and oxygen saturation of hemoglobin (SpO2) were recorded from blood gas analysis reports and 
monitoring of the patients simultaneously, the S/F and P/F ratios calculated, the correlation between the ratios were 
noted by scatter plot with line of fit, The degree of correlation was determined using Spearman Pearson equation 
and the cutoff values of S/F ratio determined by linear regression equation. A total of 100 sample data were collected. 
The mean age of the patients in the study was57.38 year, the PaO2 mean was 100.81, the SpO2 mean was 96.32%, 
the mean of calculated P/F ratio was 258.77 while the mean of calculated SpO2/FiO2 ratio was 244.75.  
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distress syndrome (ARDS), PaO2/FiO2 ratio, SpO2/FiO2 ratio. 
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Introduction 

 Respiratory failure occurs when there is either failure in ventilation and hence the removal 

of CO2 (hypercapnic) type 2 which is determined by blood gas abnormalities PaCO2 above 45 

mmHg e.g. opioid overdose, Guillain Barre or increased work of breathing (decreased CO2 

elimination), or lung dysfunction hence impairment of oxygen transfer in the lung (hypoxemic) 

type I which is determined by blood gas abnormalities PaO2 below 60 mmHg which is caused 

by either ventilation/perfusion (V/Q) mismatch, shunt impaired diffusion or low inspired 

oxygen fraction [1].  

Acute respiratory distress syndrome (ARDS) was described in 1967 by [2] as the main cause 

of acute hypoxemic respiratory failure type I, it accounts for about 10% of total ICU admission 

and 23% of cases with mechanical ventilation [3], with still high mortality rate of 30-50% 

despite medical development, However the epidemiology for patients with ARDS in low 

income countries not reported [4]. 

It is a syndrome of lung inflammation with increased pulmonary capillary permeability 

because of injury to the endothelium [5], ARDS has high mortality rate depending on its 

severity while the early diagnosis with continuous monitoring some necessary medical 

adjustments like FiO2 and ventilator settings, prompt management which include supportive 

measures and treatment of precipitating events help to lessen the morbidity and mortality, 

this require more easily diagnostic approach and a system for easy classification for early 

recognition of respiratory failure, implementing at times, measures such as early intubation 

and lung protective mechanism [6]. 

There are few researches showing categorizing and risk stratification of patients with non 

ARDS hypoxemic respiratory failure vs ARDS hypoxemic respiratory failure but have the same 

mortality rates in similar level of hypoxemia [7]. 

ARDS definition by Berlin criteria in 2012 (Table1) include acute onset (within 1 week of a 

known cause) or new worsening respiratory symptoms, bilateral opacities by CXR, pulmonary 

oedema not fully explained by heart failure or fluid overload and lastly the PaO2/FiO2 which 

is required for diagnosis and determining the severity of ARDS [8]. 

PaO2/FiO2 200-300 mmHg is mild ARDS 

PaO2/FiO2 100-200 mmHg is moderate ARDS  

PaO2/FiO2 below 100 mmHg is severe ARDS 
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