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Methods

Population/cohort

We present a retrospective, multi-center, cohort study of
patients admitted between 2015 and 2021. The patient
population included patients admitted to any of three
Corewell Health East hospitals (formerly Beaumont Health):
Royal Oak, Grosse Pointe, or Troy. The inclusion and exclusion
criteria reflect the data available in the acute care setting.

Inclusion Criteria: > 18 years of age. SIRS score > 2 recorded
within 24 hours of admission. Serum procalcitonin drawn and a
bacterial culture order must have been placed within 24 hours
of admission, indicating physician concern for bacterial sepsis.
A baseline serum creatinine must also have been drawn in the
first 24 hours of admission. At least one additional serum
creatinine value recorded between 24-48 hours after
admission, as required in KDIGO criteria.

Exclusion Criteria: *Age < 18 years at admission, pregnancy
at admission, history of chronic kidney disease (CKD), history
of renal dialysis.

Results

— In a univariable logistic regression model, lab PCT was found
to have a significant effect on predicting AKI (OR 1.011, 95% CI
1.005 - 1.016).

— E.g. for every 1 ng/mL increase, the odds of AKI were 1.01
greater. The median PCT of the population was 0.5, and the IQR
was 0.1 to 2.1. Therefore, 75% of patients will not have a PCT
recorded above 2.1 ng/mL. Consequently, a relatively significant
increase in PCT (i.e. 2 ng/mL) is unlikely to represent a clinically
significant increase in AKI risk for most patients suspected of
bacterial sepsis.

— Some patients had a serum PCT far above the mean or median
PCT. In those cases, a rise in PCT from baseline to a
concentration such as 60 ng/mL suggests a far more clinically
meaningful PCT value in terms of elevated AKI risk.

— Age and sex also independently predicted AKI in the presence
of PCT. The odds of AKI in females are 0.791 that of males. Older
age was more predictive of AKI, expectantly.

— In a multivariable logistic regression model, PCT at admission
still showed a statistically significant association with AKI in the
presence of sex and age (OR =1.011, 95% CI 1.006 - 1.016).

ROC Curve for Model
Area Under the Curve = 05939
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Table 1 (above): Analysis of PCT parameters by KDIGO stage. The
median serum PCT more than doubled from those with no AKI to those
with KDIGO Stage 1 (0.40 ng/mL and 0.84 ng/mL, respectively). That
trend did not persist with increasing AKI severity; median PCT even
declined when AKI severity progressed from KDIGO Stage 1(0.84
ng/mL) to Stage 2 (0.59 ng/mL) or Stage 3 (0.76 ng/mL).

Discussion

The statistically significant association between
PCT and the development of acute kidney injury is an
important finding. However, the data suggests that the
association between PCT and AKI occurrence or
severity risk lacks clinical applicability.

PCT did not serve as a reliable biomarker for early
AKI identification. The cut-off PCT value has limited
applicability due to the low AUC, and also varies
widely from the published threshold PCT values.?”

More rigorous controls under a prospective setting
and an intricate analysis of PCT by SIRS subcriteria
(e.g., Is the AKI occurrence better predicted by
specific SIRS criteria or the number of SIRS criteria
met?) or patient subpopulation together may or may
not demonstrate statistical significance.

The objective of this study was to mimic real-time
patient triage, so patients were subject to relatively
few exclusion criteria. Nonetheless, this study
demonstrated the correlation between PCT and sepsis
and the clinical applicability of such. A reliable,
earlier indicator of acute kidney injury risk in patients
suspected of bacterial sepsis would serve an
outstanding role in medicine.

Clinical uses of procalcitonin and other biomarkers
should be further investigated.
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