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SYNOPSIS (SUMMARY) 

Chief Investigator: Jan Larmann, MD/PhD 

University Hospital Heidelberg 

Department of Anesthesiology 

Im Neuenheimer Feld 110 

69120 Heidelberg, Germany 

Project Title: MET: REevaluation for Perioperative cArdIac Risk (MET-REPAIR): a 
prospective, multi–centre cohort study: Presepsin (sCD14-ST) for 
perioperative risk prediction nested cohort study 

Short Title : MET-REPAIR- presepsin (sCD14-ST)- substudy 

CTGOV ID  

Protocol Version and 
Date: 

Final Version 2.0; 07.04.2018 

Project design: International, multicenter, prospective, observational nested cohort 
study 

Background and 
Rationale: 

Major non-cardiac surgery is still associated with relevant 
cardiovascular mortality and morbidity. In Europe, in-hospital mortality 
exceeded 7% in patients with coronary artery disease and in those with 
congestive heart failure [1]. Within 30 days of non-cardiac surgery 
procedures, 8% of patients will suffer a major cardiovascular event [2].  
Immunological processes, increased recruitment and infiltration of 
innate and adaptive immune cells into atherosclerotic lesions, have 
been shown to drive perioperative atherosclerotic lesion progression 
and plaque destabilization [3-5] and are thought to promote plaque 
rupture. When classical monocytes are activated to inflammatory non-
classical monocytes, the membrane-bound cell surface protein CD14 is 
released into circulation [6, 7]. In plasma, soluble CD14 (sCD14) is 
cleaved by lysosomal proteases [8]. The N-terminal 13kDa fragment 
constitutes sCD14 subtype (sCD14-ST), also called presepsin [9]. 
Presepsin has been established as a marker for early identification of 
patients with systemic infections [9, 10].  Recently, presepsin has been 
proposed as a biomarker for preoperative risk prediction in cardiac 
surgery [11]. Our preliminary results in a limited number of patients 
suggest that presepsin is associated with major adverse cardiovascular 
and cerebrovascular events after non-cardiac surgery as well with all-
cause mortality. Presepsin might have a test characteristic superior to 
conventional risk assessment on the basis of the RCRI, hs-cTnT and NT-
proBNP. 
Preoperative presepsin quantification might help to identify non-cardiac 
surgery patients prone to experience perioperative major adverse 
cardiovascular and cerebrovascular events. 

Objective(s): The primary objective is: 
To evaluate whether preoperative presepsin (sCD14-ST) is associated 
with the composite endpoint of all-cause mortality and major adverse 
cardiovascular or cerebrovascular events (MACCE) after elevated risk 
non-cardiac surgery. If so: 
1. What is the optimal cut-off for presepsin to predict the composite 

endpoint all-cause mortality and MACCE? 
2. Does the calculated optimal cut-off improve prediction of the 

composite endpoint all-cause mortality and MACCE when added to 
clinical data and established biomarkers? 
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Outcomes(s): 
Primary endpoint: composite of intra- and postoperative in hospital all-
cause mortality, non-fatal cardiac arrest, acute myocardial infarction, 
congestive heart failure requiring transfer to a higher unit of care or 
prolonging stay on ICU/intermediate care (≥24h) and stroke at 
discharge or at day 30 after surgery (whatever comes first). 
Secondary endpoints: the composite endpoint at 30 days after surgery 
for patients recruited in the centers conducting also 30 day follow up, 
single items of the primary composite endpoint, in hospital 
cardiovascular mortality and cardiovascular mortality at 30 days for 
patients recruited in the centers conducting also 30 day follow up, 
complications ≥ 3 in Clavien Dindo Classification [30], length of hospital 
stay, and length of ICU stay and Myocardial injury after non-cardiac 
surgery (MINS) for centers that implemented a perioperative troponin 
screening or participate in additional blood sampling for post-OP hs-
cTnT measurement. 

Inclusion / Exclusion 
criteria: 

Inclusion criteria: Participation in the MET-REPAIR main study. No 
further inclusion and/or exclusion criteria. Inclusion criteria in the main 
study are: 45 years of age or older, undergoing elective elevated-risk 
noncardiac surgery as defined by either a Revised Cardiac Risk Index ≥ 2 
[12] OR NSQIP MICA >1% [13] OR aged ≥65 years and undergoing 
intermediate or high-risk procedures [14], signed written informed 
consent form. 
Exclusion criteria in the main study are: Non-elective surgery; acute 
coronary syndrome or uncontrolled congestive heart failure within the 
last 30 days; stroke within the last 7 days of planned day of surgery ; 
patients unable to perform ambulation due to congenital or 
longstanding illnesses/states (e.g. paraplegics, polio, etc; but explicitly 
not patients with fractures, needing hip replacement, etc.); patients 
unable or unwilling to participate; patients unable to complete the 
questionnaire; previous enrollment in MET-REPAIR (in case of repeated 
surgery) 

Project assessments, 
procedures: 

For the presepsin substudy, patients will have 7.5 ml of blood sampled 
once preoperatively to measure presepsin (sCD14-ST), hs-cTnT and 
NTproBNP. In Centers that opt to measure post-OP hs-cTnT to detect 
Myocardial Injury after Non-cardiac Surgery a second blood sample will 
be drawn postoperatively. Intra- and postoperative outcomes are 
registered until discharge or 30 days after surgery based on medical 
charts and standardized definitions.  

Number of 
Participants: 

N=1,695 for the presepsin (sCD14-ST)- substudy; (N=15,000 for the 
main cohort (MET REPAIR main study)) 

Project Duration, 
schedule: 

Recruitment during a minimum of 8 consecutive weeks for each center 
during a study period of a minimum of 12 months across centers and 
until recruitment of the planned sample size. Follow-up duration up to 
30 days. 

Project Centre(s): Multicenter, international study currently recruiting additional centers 
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Statistical 
Considerations: 

The basic multivariable model will include the dichotomised, optimal 
METs cut-off determined by Youden’s J statistic and a set of predefined 
independent variables. The study will compare model characteristics 
(AIC, ORs), area under the ROC curve (de Long), and net reclassification 
improvement of the main model and of a model after the addition of 
presepsin. Based on a conservative event rate of 2%, and on the rule of 
thumb that 10(-12) events are required per independent variable, we 
will be able to include 5 variables in addition to presepsin quantification 
and METs in the presepsin substudy model. Sensitivity and subgroup 
analysis will be conducted. 

Risk-Benefit 
statement: 

For the Presepsin (sCD14-ST) substudy, the sampling of 7,5 mL of blood 
once preoperatively and up to 4,9 mL postoperatively is added to the 
completion of the questionnaire for the main study. Although there is 
no direct benefit for individual participants, the potential benefit for 
assessing perioperative cardiac risk in non-cardiac surgery for future 
patients is considerable.  

Publication and 
dissemination policy 

The members of the Writing group and the “MET-REPAIR Investigators” 
from centers that participate in the Presepsin substudy will be authors 
of the publications derived from the MET-REPAIR – Presepsin Substudy. 
The Chief Investigator  of the MET-REPAIR – Presepsin Substudy will be 
corresponding – and senior author. To ensure that MEDLINE will list the 
names of individual group members who are authors, there will be a 
note associated with the byline clearly stating that the individual names 
are elsewhere in the paper and that those names are authors. Each 
center participating in the MET-REPAIR – Presepsin substudy and 
enrolling at least 30 patients can designate one investigator to be 
mentioned in the publication. The enrollment of ≥ 60 and ≥ 100 patients 
in the Presepsin substudy will entitle to two and three mentioned 
investigators, respectively. Centers enrolling ≥ 150 patients will 
designate one member of the writing committee and three 
investigators for manuscript reporting on the Presepsin substudy. Other 

individuals (i.e. members of the MET-REPAIR steering committee) that 
qualify for authorship will also be listed as authors. 

After publication of the pooled results of the Presepsin substudy, 
centers will be allowed to use their own anonymised data for local 
presentation and publication. Duplicate data publication is not 
permitted. 
The anonymised pooled dataset of the Presepsin substudy may be 
available for secondary analyses upon specific request in form of a 
detailed study proposal (including authorship rules). Local or national 
nested cohorts addressing additional questions are allowed upon 
specific request. Details are reported in the protocol. 

 


