
Introduction: Inflammatory response (IR) is a fundamental reaction to the cell and 

tissue injury. It is aimed at correcting the pathologic condition and maintaining the structural 

and functional integrity of the organism. The insult with too extensive or prolonged effect can 

lead to dysregulation of IR to the systemic level. Major abdominal surgery (MAS) can be 

considered as a potentially significant insult. Alarmins are endogenous, intracellular proteins 

that are passively or actively released upon the cell injury to extracellular space where they 

express their bioactive effect. Alarmins has therefore potential reflect the degree of surgical 

injury.  

Purpose: The main goal of the study was elucidating the role of selected alarmins in 

inflammatory response after MAS. The secondary aims were: 1)  determining the relationship 

between alarmins and outcome prediction, 2) to determine relationship of alarmins and place 

of surgical intervention, 3) to determine correlation between alarmins and some of the surgery 

characteristics, e.g. length of surgery, blood loss, and intraoperative fluid load, 4) compare 

injury caused by laparoscopy and open surgery reflected by alarmins, and 5) to confirm 

previous results by determining the role of alarmins in surgical injury in subgroup of patients 

undergoing colorectal resections. 

 Methods: For 12 months, study subjects were enrolled in non-surgical (NS-) group 

(n=35) and surgical (S-) group (n=82). Serum levels of alarmins (S100A8 and 12, high 

mobility group box - HMGB1, and heat shock protein 70 - HSP70) and routine biomarkers 

(CRP, IL-6, and albumin) were analyzed. To compare types of surgery the S-group was 

divided into laparoscopy and open surgery subgroups. For post hoc analysis was chosen 

subgroup of colorectal resections.  

Results: Except for HMGB1, the levels of all alarmins were higher in the S-group 

compared to the NS-group. In the S-group, positive correlations were found between S100A8 



and some of the biomarkers (IL-6 and CRP). Additionally, the S100A8 level was significantly 

higher in patients who underwent upper GIT surgery. Significant positive correlations were 

found for HMGB1 with the length of surgery, blood loss and intraoperative fluid intake. 

Serum levels of S100A8 had positive correlations with intensive care unit length of stay 

(ICU-LOS), 28-day and in-hospital mortality. Serum levels of S100A12 demonstrated 

significant, positive correlations with ICU-LOS, 28-day mortality, and in-hospital mortality. 

The levels of selected alarmins did not differ between laparoscopy and open surgery 

subgroup. We found significantly higher levels of protein S100A8 and S100A12, and IL-6 in 

laparoscopy subgroup with malignancy. Proteins S100A8 and S100A12 were significantly 

higher in colorectal resection subgroup compared to non-surgical subgroup. We found 

moderate positive correlation between proteins S100A and selected biomarkers of 

inflammation (WBC, CRP, and IL-6) in colorectal resections subgroup.  

Conclusion: MAS (also colorectal resections) elicits significant elevation of alarmins 

serum levels. Protein S100A8 seems to play dominant role in generation of systemic 

inflammation. Moreover, the HMGB1 levels reflect the degree of surgical injury. Generally, 

alarmins are part of physiologic IR to sterile injury and their role is probably also in 

development of deleterious IR which leads to local organ dysfunction and/or dysregulation 

and systemic decompartmentization of inflammation with all pathological consequences. 

 


