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Abstract

Acute kidney injury is a serious complication in critically ill patients causing prolonged
stay in the intensive care units (ICU) and associated with increased morbidity and
mortality. Furthermore, chronic kidney disease is a growing global healthcare concern
due to the aging population and the increasing prevalence of conditions such as
hypertension and diabetes. In many clinical situations, assessing glomerular filtration
rate (GFR)—the most accurate indicator of kidney function—can significantly improve
patient care. However, access to standard GFR measurements is often limited,
particularly in the ICUs. As a result, GFR is typically estimated using equations based
on blood levels of creatinine and/or cystatin C, which can introduce various sources of
error in different patient populations and clinical situations.

This research project revisits an older concept: using mannitol, as a potential marker for
directly measuring GFR. Mannitol fulfills essential criteria for such use, as it is filtered
by the kidneys without being metabolized or reabsorbed. The recent availability of
highly sensitive analysis methods, such as liquid chromatography—tandem mass spec-
trometry (LC-MS/MS), has made it possible to accurately measure mannitol concentra-
tions in blood plasma. A pilot study in outpatients showed that mannitol-based GFR
measurements correlated well with the standard method, using isotope-labeled marker.
In critically ill patients in ICUs, where organ failure often includes impaired kidney
function, comparisons between measured GFR and various estimated GFR (eGFR) for-
mulas highlight the importance of accurate measurement over estimation. Despite the
challenges of measuring GFR in ICU settings, early results using mannitol as a filtration
marker and LC-MS/MS for analysis are promising. In particular, comparisons with io-
hexol-based GFR, used as a reference method, have shown encouraging consistency.
Preliminary observations in outpatients with advanced chronic kidney disease also
showed excellent agreement with established standards.
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