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An early identification of sepsis patients likely to progress
towards multiple organ failure is crucial in order to initiate
targeted therapeutic strategies to decrease mortality. Our
recent publication highlighted the greater accuracy of
mid-regional proadrenomedullin (MR-proADM) com-
pared with conventional biomarkers and clinical scores in
predicting 28-day mortality in patients with initially low
(<7 points; N =240) or moderate (8—13 points; N = 653)
Sepsis-related Organ Failure Assessment (SOFA) scores
[1], thus confirming results from smaller investigations
[2, 3]. This additional post hoc analysis aimed to further
describe the non-surviving patient population of both sub-
groups and identify those likely to progress towards
sepsis-related multiple organ failure.

In our study, patients with low SOFA scores had a
lower 28-day mortality rate (N =35; 14.6% vs. N=
181; 27.7%) and incidence of septic shock [4] (N =
87; 36.7% vs. N=399; 61.5%) compared to those
with moderate values. Nevertheless, multiple organ
failure was the most common cause of death irre-
spective of initial SOFA classification (low vs. mod-
erate  SOFA: N=16; 457% vs. N=79; 43.6%).
Patients with low SOFA scores tended to take lon-
ger to progress towards multiple organ failure (10
[6-18] vs. 7 [3-11] days) and had an increasing
number of dysfunctional organs (identified by
organ-specific SOFA scores >2) and an increasing
overall SOFA score (e.g. diagnosis to day 7: 2 [1-2]

* Correspondence: gunnar.elke@uksh.de

'Department of Anaesthesiology and Intensive Care Medicine, University
Medical Center Schleswig-Holstein, Campus Kiel, Arnold-Heller-Str. 3 Haus 12,
24105 Kiel, Germany

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

B BMC

vs. 4 [3-5] dysfunctional organs; P<0.01; 6.3+1.3
vs. 10.2 £ 4.7 points; P < 0.01).

Area under the receiver operating characteristic curve
(AUROC) and Cox regression analysis indicated that
MR-proADM had the highest accuracy in predicting pro-
gression towards sepsis-related multiple organ failure
mortality in both groups (Fig. 1). High initial concentra-
tions in non-surviving patients with low or moderate
SOFA scores resulted in a high progression rate towards
multiple organ failure (N =6; 100.0% and N = 25; 52.1%),
with similar results found in patients with increasing
concentrations over the first 24 h (e.g. moderate SOFA
population: N =15; 57.8%). Conversely, mortality in pa-
tients with low MR-proADM concentrations was pre-
dominantly due to non-sepsis-related causes (N =14;
60.9%), with a low subsequent progression rate towards
sepsis-related multiple organ failure in the total patient
population with continuously low concentrations over
the first 24 h (N = 3; 1.4%).

Results suggest that initially high or increasing
MR-proADM concentrations may help to identify pa-
tients with a high risk of progression towards
sepsis-related multiple organ failure. Elevated microcir-
culation dysfunction and endothelial permeability may
therefore play a significant role in driving the develop-
ment of further organ dysfunction, as described previ-
ously [5]. Further studies in larger patient populations
are essential to confirm these hypotheses.
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MR-proADM 232 16 0.81[0.71-0.91] 26.7 14.3 [4.8-42.5] <0.001 30.4 14.6 [4.5-47.5] <0.001
~ PCT 232 16 0.64 [0.49 - 0.78] 33 2.2[09-5.2] 0.070 10.0 1.9[0.8-4.6] 0.128
2 CRP 210 14 0.63 [0.46 - 0.80] 3.7 2.1[0.9-4.9] 0.056 9.6 2.1[0.9-5.1] 0.057
] Lactate 239 16 0.64 [0.47-0.80] | 4.9 2.4[1.1-52] 0.026 11.5 2.2[1.0-4.8] 0.056
2 SAPS I 240 16 0.68 [0.52 - 0.83] 7.4 3.0[1.4-6.5] 0.007 10.3 3.3[0.4-29.1] 0.115
APACHE Il 240 16 0.74 [0.63 - 0.85] 9.6 3.8[1.6-8.9] 0.002 12.9 2.1[0.8-5.2] 0.023
MR-proADM 620 76 0.74[0.68-0.79] | 43.3 3.6[2.4-5.4] <0.001 | 49.7 3.1[2.1-4.8) <0.001
) PCT 620 76 0.58 [0.51 - 0.64] 6.3 1.6[1.1-2.3] 0.012 25.5 1.6[1.1-2.3] <0.001
- CRP 572 72 0.49[0.42-0.56] | 0.0 1.0[0.8-1.3] 0.877 17.0 1.0[0.8-1.3] 0.004
b Lactate 653 79 0.64[0.57-0.71] | 21.8 2.2[1.6-3.0] <0.001 | 34.6 2.0[1.5-2.8] <0.001
8 SAPS Il 653 79 0.64 [0.58 - 0.70] 11.6 1.7[1.3-2.3] 0.001 23.9 15[1.1-2.1] <0.001
APACHE I 653 79 0.60 [0.53-0.67] 7.3 1.6[1.1-2.2] 0.007 20.7 1.3[1.0-1.9] 0.001

Fig. 1 Prediction of sepsis-related multiple organ failure in low (<7 points) and moderate (8-13 points) SOFA severity patient populations. Cox
regression and AUROC analysis for 28-day mortality due to sepsis-related multiple organ failure. Univariate Cox regression was compared for each
biomarker and clinical score in the (a) low (<7 points) and (b) moderate (8-13 points) SOFA severity subgroups. Multivariate Cox regression
analysis was corrected for age and the presence of comorbidities. Abbreviations: APACHE Il Acute Physiology and Chronic Health Evaluation Il
(score), AUROC area under the receiver operating characteristic curve, C/ confidence interval, CRP C-reactive protein, HR hazard ratio, IQR
interquartile range, LR likelihood ratio, MOF multiple organ failure, MR-proADM mid-regional proadrenomedullin, N number, PCT procalcitonin,
SAPS Il Simplified Acute Physiology Score II, SOFA Sepsis-related Organ Failure Assessment
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