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Introduction: 
Cerebral autoregulation (CA) can be assessed using the mean flow index (Mxa) and the autoregulation index 
(ARI), which rely on different computational approaches and physiological assumptions. Whether these indices 
are interchangeable in critically ill patients remains uncertain, as discordant results have been reported across 
different populations [1,2]. 
Methods: 
Prospective observational study including critically ill patients admitted to a University Hospital ICU (January–
June 2024). CA was assessed multiple times within 48 hours of admission using transcranial Doppler (TCD) and 
continuous arterial blood pressure monitoring. Paired Mxa–ARI measurements obtained at the same timepoint 
were analyzed using linear mixed-effects models with a random intercept per patient to account for repeated 
measures. 
Results: 
46 paired measurements from 15 patients were analyzed (median age 72 years [IQR 61–75], 80% male; median 3 
measurements/patient [IQR 2–4]). Three timepoints were excluded due to insufficient recording duration (<5 
minutes). No significant intra-patient variability was observed for either Mxa (p=0.314) or ARI (p=0.316). Mxa and 
ARI showed a significant inverse correlation (r=−0.74, 95% CI −0.85 to −0.57); linear regression yielded: ARI = 
5.93 − 4.66 × Mxa. At an Mxa threshold of 0.3, the estimated ARI was 4.5 (95% PI: 2–7), consistent with impaired 
autoregulation thresholds. 
Conclusion: 
Mxa and ARI show a strong inverse relationship in critically ill patients, supporting their physiological 
coherence despite methodological differences. However, quantitative variability suggests they are not directly 
interchangeable. Understanding their mathematical relationship may improve interpretation and guide optimal 
selection of autoregulation metrics in clinical practice. 
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Correlation between the Mean Flow Index (Mxa) and the 

Autoregulation Index (ARI) in critically ill patients. Scatter 
plot showing the inverse correlation between Mxa and ARI 
(ARI = 5.93 − 4.66 × Mxa; r = −0.74, 95% CI: −0.85 to 
−0.57; N = 43). The grey shaded area represents the 95% 

confidence interval of the regression (blue line); red 
dashed lines indicate the 95% prediction interval. At an 



 

Mxa threshold of 0.3, the predicted ARI is 4.5 (95% PI: 
2–7). 


