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Statement in the morning: 

� Only when clinical infectious signs are 
present, we have an indication for  
�  Bacteriological examination  
�  Treatment with antibiotics or/and local antiseptics 



But: 

�  If clinical signs of infection in a wound are 
absent – why worry ? 
�  If the wounds heals – don´t worry – be happy ! 
�  Slow or non-healing wounds: 

�  Think and revaluate situation  



Possible problems: 
� Oedema 
� Biofilm 
� Competing systemic disease 

compromising wound healing ? 
�  Diabetes mellitus 
�  Ischemia 
�  Immunodeficiency 

� Unrevealed underlying slow, infectious 
focus (e.g. osteitis)? 

�  Failure in bacterial diagnostic 



Microoedema around a capillary 
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If oedema – use compression: 

�  In humans: 
◦  Elastic compression bandages / Stockings 

 
◦ Mechanical measures: IPC = Intermittent 

Pneumatic Compression 
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Other problems: 
Insufficient bacteriological investigation: 

� Non-representative test (swab/biopsy?) 
� Aerobic – anaerobic 
� Culture time 
◦ Rich growing normal flora overgrows slow 

pathogens 

� Enriched media for specific pathogens 
� PCR  (DNA-based method) 



What about: 

� Topical Antimicrobial Therapy for 
Treating Chronic Wounds
�  Have been used all through human history 
�  Leech 
�  Herbs 
�  Cauterisation  
�  Toxic chemical products 
�  maggots 
�  antimicrobials 
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From: Topical Antimicrobial Therapy for Treating Chronic Wounds

Topical Antiseptic Products Available for Treating Chronic Wounds
Figure Legend:

Clin Infect Dis. 2009;49(10):1541-1549. doi:10.1086/644732



Commonly used antimicrobials 
�  Acetic Acid 
�  Cadexomer iodine 
�  Cetrimid 
�  Chlorhexidin gluconate 
�  Hexakolorphene 
�  Iodine compounds & iodine tincture 
�  Povidone iodine 
�  Sodium hypoclorite 
�  Hydrogen peroxide 
�  Silver nitrate 
�  Silver  

�  Clin Infect Dis. 2009;49(10):1541-1549. doi:10.1086/644732



2015: 



�  Authors’ conclusions  
�  There is no robust evidence on the relative 

effectiveness of any antiseptic/antibiotic/anti-
bacterial preparation evaluated to date for use on 
SWHSI. Where some evidence for possible 
treatment effects was reported, it stemmed from 
single studies with small participant numbers and 
was classed as moderate or low quality evidence. 
This means it is likely or very likely that further 
research will have an important impact on our 
confidence in the estimate of effect, and may 
change this estimate.  



But we still have wounds that won´t heal: 

� Go through the history once more ! 
◦ Have I missed an important possible causal 

factor? 

� Be careful with antibiotics ! 
� Use alternative approaches that often 

works in your practice ! 
 



Human wound cases 









Trea%ng	wounds	with	vacuum	therapy:	
	

•  TNP:	Topical	Nega%ve	Pressure	

•  NPWT:	Nega%ve	Pressure	Wound	Therapy	

•  V.A.C.®	-	vacuum	assisted	closure	
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How does TNP works 

• Improves wound healing by stimulating granulation tissue growth 

• Reduces edema., stimulates blood circulation 

• Reduces bacterial load 

• Creates a humid and closed  wound  

• Controls exudation 

• Stabilizes big, open wounds 

Major break-through in modern treatment 

of hard-to-heal wounds in humans 
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Case story: 
removal of scalp-tumour – necrosis of skin transplantate 



Case story 

� 50 yrs old male with small lesion 
underneath foot for 3 yrs 

� Numerous wound revisions, 
bacteriological cultures, antibiotic 
treatment etc. 

� No improvement 



Case story: 

� Long term bacteriological culture showed 
acinetobacter Baumannii 

� 2 month i.v. antibiotics ( meronem) 
� MRI showed otitis of toe-phalanx 
� Amputation of toe ! 



Actinetobacter Baumannii 
�  Previously it was thought that infection occurred 

due to contamination with A. baumannii at the 
time of injury.  

�  Subsequent studies have shown that although A. 
baumannii may be infrequently isolated from the 
natural environment,  

�  it is much more likely that the infection is 
nosocomially acquired.  

�  This result is likely due to the ability of A. 
baumannii to persist on artificial surfaces for 
extended periods, and also the multiple facilities 
injured soldiers are exposed to during the 
casualty evacuation process. 

31 



Called  ’Iraqi-bacter' due to its seemingly sudden emergence in military treatment 
facilities during the Iraq War.[8 
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Acinetobacter baumannii 

A.  baumannii has also been identified as an ESKAPE pathogen : 
(Enterococcus faecium, Staphylococcus aureus,  Klebsiella pneumonia,  
Acinetobacter baumannii,  Pseudomonas Aeruginosa and Enterobacter 
species) 
 a group of pathogens with a high rate of antibiotic resistance  that are 
responsible for the majority of nosocomial infections.[7]  



7 ways of bacteria resistance:  
�  AbaR resistance islands 

�  Pathogenicity islands, relatively common genetic structures in bacterial pathogens, are composed of two or more adjacent genes that increase a pathogen's virulence. 
They may contain genes that encode toxins, coagulate blood, or as in this case, allow the bacteria to resist antibiotics. AbaR-type resistance islands are typical of drug-
resistant A. baumannii, and different variations may be present in a given strain. Each consists of a transposon backbone of about 16.3 Kb that facilitates 
horizontal gene transfer. Transposons allow portions of genetic material to be excised from one spot in the genome and integrate into another. This makes horizontal 
gene transfer of this and similar pathogenicity islands more likely because, when genetic material is taken up by a new bacterium, the transposons allow the pathogenicity 
island to integrate into the new microorganism's genome. In this case, it would grant the new microorganism the potential to resist certain antibiotics. AbaRs contain 
several genes for antibiotic resistance, all flanked by insertion sequences. These genes provide resistance to aminoglycosides, aminocyclitols, tetracycline, and 
chloramphenicol.[10][11] 

�  Beta-lactamase 

�  A. baumannii has been shown to produce at least one beta-lactamase, which is an enzyme responsible for cleaving the four-atom lactam ring typical of 
beta-lactam antibiotics. Beta-lactam antibiotics are structurally related to penicillin, which inhibits synthesis of the bacterial cell wall. The cleaving of the lactam ring 
renders these antibiotics harmless to the bacteria. The beta-lactamase OXA-23 was found to be flanked by insertion sequences, suggesting it was acquired by horizontal 
gene transfer.[12] 

�  Biofilm formation 

�  A. baumannii has been noted for its apparent ability to survive on artificial surfaces for an extended period of time, therefore allowing it to persist in the hospital 
environment. This is thought to be due to its ability to form biofilms.[13] For many biofilm-forming bacteria, the process is mediated by flagella. However, for A. baumannii, 
this process seems to be mediated by pili. Further, disruption of the putative pili chaperone and usher genes csuC and csuE were shown to inhibit biofilm formation.[14] 
The formation of biofilms has been shown to alter the metabolism of microorganisms within the biofilm, consequently reducing their sensitivity to antibiotics. This may 
be because fewer nutrients are available deeper within the biofilm. A slower metabolism can prevent the bacteria from taking up an antibiotic or performing a vital 
function fast enough for particular antibiotics to have an effect. They also provide a physical barrier against larger molecules and may prevent desiccation of the bacteria.
[2][15] 

�  Capsule 

�  Many virulent bacteria possess the ability to generate a protective capsule around each individual cell. This capsule, made of long chains of sugars, provides an extra 
physical barrier between antibiotics, antibodies, and complement. The association of increased virulence with presence of a capsule was classically demonstrated in 
Griffith's experiment. A gene cluster responsible for secretion of the polysaccharide capsule has been identified and shown to inhibit the antibiotic effect of complement 
when grown on ascites fluid. A decrease in killing associated with loss of capsule production was then demonstrated using a rat virulence model.[16] 

�  Efflux pumps 

�  Efflux pumps are protein machines that use energy to pump antibiotics and other small molecules that get into the bacterial cytoplasm and the periplasmic space out of 
the cell. By constantly pumping antibiotics out of the cell, bacteria can increase the concentration of a given antibiotic required to kill them or inhibit their growth when 
the target of the antibiotic is inside the bacterium. A. baumannii is known to have two major efflux pumps which decrease its susceptibility to antimicrobials. The first, 
AdeB, has been shown to be responsible for aminoglycoside resistance.[17] The second, AdeDE, is responsible for efflux of a wide range of substrates, including 
tetracycline, chloramphenicol, and various carbapenems.[18] 

�  Small RNA 

�  Bacterial small RNAs are noncoding RNAs that regulate various cellular processes. Three sRNAs, AbsR11, AbsR25, and AbsR28, have been experimentally validated in the 
MTCC 1425 (ATCC15308) strain, which is a (multidrug-resistant) strain showing resistance to 12 antibiotics. AbsR25 sRNA could play a role in the efflux pump 
regulation and drug resistance.[19] 

�  OMPA 

�  Adhesion can be a critical determinant of virulence for bacteria. The ability to attach to host cells allows bacteria to interact with them in various ways, whether by 
type III secretion system or simply by holding on against the prevailing movement of fluids. Outer membrane protein A has been shown to be involved in the adherence 
of A. baumannii to epithelial cells. This allows the bacteria to invade the cells through the zipper mechanism.[20] The protein was also shown to localize to the 
mitochondria of epithelial cells and cause necrosis by stimulating the production of reactive oxygen species.[21] 



Conclusion: 
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� Thank You for your    
Attention !! 
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