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Cytokine analyses in wound fluids of DFS: an objective reflection of inflammation and the state of healing ?
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The defects of wound healing on a cellular level in patients with diabetes mellitus can be explained by a dysfunction of granulocytes, particularly with regard to the release of mediators of wound healing and growth factors. Also the inflammatory reaction seems to affected by the systemic disturbances of diabetes and changes of the cellular processes may be responsible. In this study we investigated cytokines (IL-6) and growth factors (TNF alpha) in wound fluids in relation to wound size, wound healing duration, bacterial culture and systemic parameters of inflammation (C-reactive protein (CRP), leukocyte count).

Methods  For this, 22 diabetic patients (10 men, 12 woman; mean age 67±19 years; 

HbA1c 7,7±1,4) with DFS (stage Wagner 2 and 3) were recruited. The wound fluids 

(wash out with 5 ml NaCl solution) were collected after changing the wound dressing 

and stored at -20° C. In parallel, microbiological analyses of deep swabs were performed and correlated to cytokines and clinical staging.

Results  We found no differences in wound size, glycemic control, duration of wound 

healing or patients age between Diabetic patients with and without positive microbiological result. However, we found a clear and significant correlation between TNFalpha and the wound size. Dependent on the bacterial load no differences were found for CRP or leukocytes, while TNF alpha (28 vs. 23 pg/ml; p=0.012) and IL-6 (367 vs. 42pg/ml; p= 0.03) were significantly increased when swabs were positive for significant pathogens. This was independent on the clinical stage of wound scoring.
Conclusion   The definition of the infected wound is still under discussion. Compared 

with the clinically established but insensitive CRP, our study presents a strong correlation of TNF alpha and IL-6 with the microbial load. In addition we found a correlation of TNF alpha - as MMP stimulator - and the wound size.  This data underlines our hypothesis of fundamental processes on the cellular and molecular level including microbial pathogens in the non healing wound of patients with diabetes mellitus. Further studies are necessary to investigate the clinical significance of this preliminary data.
