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Dear Editor,

Regarding the extensive review published in Critical
Care on biomarkers for sepsis by Dr. Barichello and co-
workers [1], we would like to add a comment concern-
ing an absent biomarker. Do biomarkers in patients with
sepsis or septic shock predict mortality, MODS, or organ
dysfunction? was the question addressed and after analys-
ing around sixty biomarkers, they concluded that signifi-
cant work is needed to identify the optimal combinations
of biomarkers that can augment diagnosis, treatment, and
good patient outcomes. Surprisingly, they do not mention
a quite studied biomarker: the Pancreatic Stone Protein
(PSP).

PSP is a 16 kDs C-type lectin protein produced mostly
by the pancreas and the intestine. Originally described in
1990 as a protein secreted by pancreatic acinar cells to
inhibit growth and nucleation of calcium carbonate crys-
tals in the pancreatic juice, subsequent preclinical stud-
ies have shown that PSP is actually a damage-associated
molecular patterns (DAMPs) produced as a response to
sepsis.

PSP has been the subject of 13 clinical studies with
1674 unhealthy patients until 2019. Overall, comparing
to routine biomarkers, namely C-reactive protein (CRP)
and procalcitonin (PCT), PSP has shown to be more

This comment refers to the article available online at https://doi.org/10.1186/
$13054-021-03862-5.

*Correspondence: diogo.lopes@chlc.min-saude.pt

! Department of Intensive Care Medicine (Unidade de Cuidados
Intensivos Polivalente), Curry Cabral Hospital, Central Lisbon University
Hospital, Lisbon, Portugal

Full list of author information is available at the end of the article

B BMC

and Luis Bento®*

specific and sensitive on infection and sepsis diagnosis in
different clinical settings (adults, pediatrics, post-opera-
tive, trauma, emergency and intensive care departments).

In 2020, a prospective study in 90 severely burned
patients showed that PSP rises significantly earlier (up
to 72 h) than the onset of clinical signs of sepsis [2]. PSP
accuracy was superior to PCT on sepsis prediction with
an area under the curve (AUC) in receiver operating
characteristic (ROC) analysis of 0.89—95%CI 0.81-0.97
vs. 0.86—95% CI 0.77-0.94, respectively, and even higher
(0.90 to 0.92) if both combined. Early identification of
sepsis was confirmed by a prospective multicenter study
with 243 critically ill patients from 14 centers that was
published in 2021 in Critical Care [3], where PSP pre-
ceded clinical diagnosis even earlier (5 days), comparing
to PCT and CRP (3 and 2 days, respectively). A contem-
porary meta-analysis (5 studies and 631 patients) [4] con-
cluded that PSP is “a promising biomarker to diagnose
infections in hospitalized patients’, outperforming CRP
or PCT on discriminating infection from non-infection.

Furthermore, on patients admitted for sepsis, the value
of PSP at admission correlates with SOFA score (sever-
ity of sepsis) and predicts ICU mortality. In COVID-19
patients PSP revealed a potential role as triage tool in
emergency department due to its excellent negative pre-
dictive value for 7-day mortality [5].

Lastly, knowing that early recognition of sepsis is
essential and a major determinant of the outcome, point-
of-care testing as the one available for PSP is very appeal-
ing, as it provides results at bedside in less than 10 min.

For all these reasons, as in previous reviews, we con-
sider PSP must be included in any manuscript regarding
sepsis diagnosis.
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Fig. 1 PSP/reg1 and sepsis. A Distribution of PSP/reg1 in a healthy human digestive system and the deposition in the brain of Alzheimer's disease
patients. B Hypothetical model of PSP’s involvement in sepsis. Sepsis triggers an imbalance of the host immune response triggering cell or organ
dysfunction, increasing the PSP/reg 1 in the serum of the septic patients. Amyloid-beta (AB), neurofibrillary tangles (NFL), pancreatic stone protein
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We thank Dr. Lopes and colleagues for their letter
and for providing new publications that post-dated
our literature search [1]. We do readily acknowledge
that pancreatic stone protein (PSP), among others,
could also have been included as biomarkers of
interest in our narrative review [1] but such a review
is, by definition, not intended to be all-inclusive.

We are uncertain as to the underlying mechanism
by which serum PSP levels rise in septic patients.

In Fig. 1, we offer some speculative thoughts,

suggesting that sepsis triggers an imbalance in the
host’s immune response mechanisms triggering
cell or organ dysfunction and a resulting increase
in serum PSP/reg 1 levels. We would also highlight
issues relating to specificity as Dr. Lopes and
colleagues did not mention that PSP also rises in
acute and chronic pancreatitis, pancreatic and
gastric cancers, pediatric acute osteomyelitis, type
2 diabetes mellitus, chronic renal failure [6], and in
postoperative patients with secondary peritonitis
admitted to the intensive care unit (ICU) [7].
Notably, the recent systematic review by Prazak

et al. [4] suggests a PSP cut-off value of 44.2 ng/

ml in patients diagnosed with an infection in the
emergency department or ICU, while Pugin et al.
[3] identified a cut-off value of 290.5 ng/ml in
patients developing sepsis while in the ICU with
non-septic patients having levels exceeding 150 ng/
ml throughout their ICU stay. Clearly, a better
understanding of what a PSP level represents in
specific patient populations is needed. Crucially,
like every proposed sepsis biomarker, PSP must also
pass the acid test of being able to direct definitively
change patient management and improve outcomes.
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