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Acylcarnitine profile in survivors of a prolonged ICU stay.

S. Schmitz1, F. Boemer2, P. Minguet1, E. Cavalier3, B. Misset1, AF Rousseau1

1Intensive Care Department, University Hospital of Liège, Liège, Belgium
2Biochemical Genetics Laboratory, University Hospital of Liège, Liège, Belgium
3Clinical Chemistry Department, University Hospital of Liège, Liège, Belgium


Background and goals of study: A stay in intensive care unit (ICU) exposes patients to a risk of carnitine deficiency that could be supplemented if necessary. Moreover, acylated derivates of carnitine (acylcarnitines, AC) are biomarkers for metabolic mitochondrial dysfunction, that has been linked to post-ICU disorders. This retrospective study aimed to describe the AC profile of survivors of a prolonged ICU stay. 

Materials et methods: Adults who survived an ICU stay ≥ 7days between 10th September 2020 and 7th July 2021 were included if they were enrolled in our post- ICU follow-up program. In the ward during the first 7 days following ICU discharge, a visit is scheduled to detect symptoms of the post-intensive care syndrome and a blood analysis is performed focusing on nutritional and metabolic biomarkers. Measurement of AC profile was part of our standard analysis.  Serum AC concentrations were determined by liquid chromatography with tandem mass spectrometry, and were compared to the reference values (RV) of 50 Belgian adults aged 18 to 81. Data about demographics and ICU stay were also recorded. Data are expressed as median (Q1-Q3) or percentages. Data were compared using Mann Whitney test.

Results: 162 patients (65.4% males, age 67 (58.7-73)y, SAPS II 50.5 (32-72)) survived an ICU stay of 9.7 (7.1-19.3)d and were evaluated after 5 (3-8)d discharge. Only 1 was HIV positive. During ICU stay, 4 patients received valproate, 113/162 (69.6%) were sedated using propofol, and 23/162 (37.1) were fed by parenteral route during 7 (4-9)d. Compared to RV, AC profile of ICU survivors was significantly different, mostly in terms of short chain AC: the sum of C3, C4 and C5 derivates reached 1.36 (0.98-1.99) and 0.86 (0.66-0.99) µmol/l, respectively in survivors and RV (p<0.001). On the contrary, carnitine (C0) concentration was similar to RV: respectively 46.06 (35.04-56.35) vs 43.64 (36.43-52.96) µmol/l (p=0.55). C0 concentration < percentile 2.5 of RV was observed in 6/162 (3.7%) survivors. Their total AC/C0 ratio was 0.33 (0.22-0.42). A ratio >0.4 was observed in 45/162 (27.8%) patients

Conclusion: In our cohort of survivors of an ICU stay ≥ 7days, carnitine deficiency was observed in < 5% of the patients. A different AC profile in term of short chain AC could be related to an increased catabolism of branched-chain aminio-acids. Interestingly, abnormal AC/C0 ratio was observed in more than 25% of survivors, possibly representing disturbed mitochondrial metabolism.
