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Dear editor,

Despite various technological advances, it still
usually takes at least 24 to 48h to obtain a blood
culture result. The subsequent delays in diagnosis
and treatment of infection can negatively impact
care in the intensive care unit (ICU). Biomarkers,
such as procalcitonin (PCT), have been suggested
as predictors of blood culture positivity in patients
with different diseases [1, 2]. However, the perfor-
mances of PCT, C-reactive protein (CRP), and
interleukin 6 (IL-6) in the prediction of blood cul-
ture positivity have never been assessed in a general
ICU population.

We retrospectively assessed 13,377 consecutive adult
ICU patients who did not have chronic kidney disease
and who were discharged from a Chinese teaching hos-
pital between January 1, 2016 and December 31, 2017.
Among them, 534 patients who had suspected infection
and whose PCT, CRP, and IL-6 levels were measured
when their blood was drawn for culture in accordance
with standard procedure were analyzed. After the
false-positive culture results as judged by two independ-
ent clinicians were excluded, the rate of positive blood
culture was 7.49% (40 out of 534). Baseline characteris-
tics between the blood culture—positive and blood cul-
ture—negative groups were comparable (Additional file
1). In contrast, the levels of PCT and IL-6 in the blood
culture—positive group were significantly higher than
those in the blood culture—negative group (Fig. 1). Re-
ceiver operating characteristic curves in Additional file 1
showed areas under the curve of 0.593 (95% confidence
interval (CI) 0.494-0.692) for PCT, 0.520 (95% CI
0.400-0.693) for CRP, and 0.537 (95% CI 0.457-0.617)

for IL-6. A logistic regression analysis revealed that
levels of PCT of more than2.435ng/mL and IL-6 of
more than 264.95 ng/mL were independently associated
with blood culture positivity. Moreover, when those two
biomarkers were combined, values of PCT of more than
2.435 ng/mL and IL-6 of more than 264.95 ng/mL could
result in a very high specificity (93.57%) but low sensitiv-
ity (12.5%).

Our results suggest that patients with suspected in-
fection probably have positive blood culture results if
both their PCT and IL-6 levels are high. Even with
the limitation of a single-center experience, our re-
sults indicate that PCT, IL-6, and PCT plus IL-6
levels might be useful for helping physicians to rap-
idly identify patients who are at risk of bloodstream
infection and to select an appropriate empirical
therapy.
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Fig. 1 Plot of procalcitonin (PCT), C-reactive protein (CRP), and interleukin
6 (IL-6) plasma concentrations in blood culture-positive and blood
culture—negative groups. Significant differences (indicating as asterisk) in
PCT and IL-6 were observed between groups
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Abbreviations
Cl: Confidence interval; CRP: C-reactive protein; ICU: Intensive care unit; IL-
6: Interleukin 6; PCT: Procalcitonin
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