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Background 
Detecting pressure ulcer (PU) formation in an early stage 

enables early treatment, prevention strategies to minimize 

progression of soft tissue damage. As an example, 

monitoring biomarkers in urine collected regularly from 

spinal cord injured (SCI) individuals may provide a tool for 

early detection in this high risk group [1]. The biomarkers 

chosen for this study are myoglobin, skeletal troponin and 

two glycosylated hydroxylysines. 

 

Hypothesis 
 

 

 

 

 

 

 

 

 

 

Figure 1: A schematic to illustrate the study hypothesis. 

Increases in biomarker concentration occur prior to the 

detection of a pressure ulcer. 

 

Research questions 
1. What are baseline levels of the biomarkers? 

2. What is the index of individuality (II) of the markers? 

3. Do the marker concentration markedly change before a 

PU becomes visible? 

 

Exploratory part 
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Aim To answer question 3 (figure 3) 

Method Collection of urine sample every 4 weeks 

Endpoints A week after obtaining a PU (excl. cat. I) 

Participating PU free for 2 years 

Events Identification of a PU  

Presenting with  an unexplained fever 

Aim To answer question 1 and 2 

Method Collecting daily urine samples for 8 weeks 

Outcome Index of individuality (II)  (figure 2) 

𝐼𝐼 =
𝐶𝑉𝑊𝑖𝑡ℎ𝑖𝑛 𝑝𝑒𝑟𝑠𝑜𝑛

𝐶𝑉𝐵𝑒𝑡𝑤𝑒𝑒𝑛 𝑝𝑒𝑟𝑠𝑜𝑛𝑠
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Figure 2 [3]: Visualization of biological variations. When the 

index of individuality (II) is low (II < 0,6) serial testing 

should be performed to determine abnormal changes in 

biomarker concentration. If the II is high (II>1,4) reference 

range values can be used [2][3]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Schematic of the study procedures. Events 

necessitate a higher frequency of urine sampling. 

 
Discussion  
In this study systemic monitoring of SCI for PU ulcer 

formation will be performed, to provide a first indication of 

PU formation. However, it will not determine the location 

and the extent of the damage. Therefore, a parallel animal 

study is being conducted to investigate both marker 

kinetics and the use of MRI as a second diagnostic stage.  

 

Clinical relevance 
If successful, the results of this research will lead to a non-

invasive monitoring method for PU in SCI.  
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