Activated protein C-protein C inhibitor (APC-PCI) complex
as a prognostic marker in sepsis

Lars Heslet!, Rikke Hald?, Camilla Recke?, Kristian Bangert? and Lars Otto Uttenthal?
'ICU, Rigshospitalet, Copenhagen; 2BioPorto Diagnostics A/S, Gentofte, Denmark

Background

The PROWESS study and later tri-
als of APC treatment in sepsis have
shown only modest reductions in mor-
tality. The recent Cochrane systematic
review (CD004388) records doubtful ef-
ficacy and serious adverse effects. To
optimize the benefit/risk ratio of APC treat-
ment of each patient, a biomarker of pro-
tein C activation is urgently needed and
the use of such a marker, APC-PCI, has
been investigated in the present study.

Methods

APC-PCIl was measured in acid citrate
plasma by means of a newly developed
sandwich ELISA (median normal value
0.13 ng/mL, range 0.07-0.26, n = 16). The
low pH of the plasma prevents ex vivo for-
mation of further APC-PCI.

Levels of APC-PCI and protein C were
monitored (daily to alternate days) in 135
consecutive critically ill patients, 53 of
whom had sepsis during the obser-
vation period. Four patients were ex-
cluded because of incomplete data.
The state of protein C activation to
APC was categorized as non-activated,
moderately activated or highly activated,
based on maximum APC-PCI values in
relation to the normal range.

Results
Maximum APC-PCI values ranged from
0.03 to 29 ng/mL (median 0.44 ng/mL).

Overall mortality of the sepsis patients
was 32% (17/53).

There was no correlation between maxi-
mum APC-PCI and minimum protein C
levels in individual patients (Spearman
coefficient 0.02, P 0.89).

Activation of protein C and mortality in ICU patients

Patients with sepsis showed a bell-shaped mortality
relationship with protein C activation, high mortality oc-
curring in both the non-activated and highly activated
groups. This relationship was not observed in the pa-
tients without sepsis, where no deaths occurred in the
non-activated group.

60% Sepsis

B Non-sepsis
50%
40%

30%

Mortality

20%
10%

o | H'm

None Moderate High

Relative mortality (calculated separately for sepsis and non-sepsis
patients = (activation group mortality)/(overall mortality)
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Activation of protein C, APACHE Il score and mortality in sepsis patients

Patients with sepsis were subgrouped according to
their APACHE Il score (not available for 1 survivor and
1 non-survivor). Both absolute and relative mortalities
were highest in the subgroup without protein C activa-
tion and APACHE Il >25.
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Activation of protein C
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APC-PCI and TAT levels in individual sepsis patients
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The relationship between mortality and protein C activation differs in critically ill patients with and without sepsis.

In sepsis patients, failure of protein C activation and high protein C activation are both associated with high mortality.

BioPorto Diagnostics A/S Phone (+45) 4529 0000
Grusbakken 8 Fax (+45) 4529 0001
DK-2820 Gentofte E-mail info@bioporto.com
Denmark Web www.bioporto.com

Sepsis patients without protein C activation and an APACHE Il score >25 have a particularly high mortality.
Patients in this subgroup may be those who are most likely to benefit from APC treatment.



