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Abstract
Antibiotic treatment of multiple resistant bacteria in biofilms might

result in therapy failure and organ injuries. A case of infected decubital
ulcer and severe periodontitis with growth of multiple resistant gram-
positive and -negative bacteria is presented. The patient was
successfully treated after revisions with antibiotic directed against
gram-positive bacteria.

Description
A non-smoking, wheelchair-using, 78-year-old woman with

pronounced obesity, bilateral gonarthrosis, chronic ulcer, and heart
failure was admitted to the medical clinic on 30th April 2014 with
severe respiratory insufficiency, acidosis, and arterial fibrillation. Blood
tests revealed high C-Reactive Protein (CRP) levels and leucocytosis.
Chest x-ray showed stasis but no obvious signs of infection. She was
treated empirically with intravenous cefotaxime and received
anticoagulants, diuretics, ACE inhibitor, beta-blocker, and continuous
positive airway pressure. She recovered within 2 weeks. However, the
patient developed Clostridium difficile enteritis and decubital ulcer
during her stay. She was discharged on 22nd May with oral
metronidazole.

On 28th May, the patient was admitted and isolated in the
department of infectious diseases with a 5 cm abscess at the crena ani.
She received meropenem intravenously upon admittance and
underwent surgical revision of necrotic fat and muscle tissue, resulting
in a hole 5×5×10 cm with visible prespinal tissue. V.A.C.-pump wound
dressing was initiated postsurgery. Cultures from sacral ulcer
secretions revealed growth of resistant Escherichia coli (E. coli) (Amp
C), extended-spectrum beta-lactamase–producing Klebsiella
pneumoniae resistant to all antibiotics except colistin and gentamycin
(ESBL-carba), Enterococcus faecalis (E. faecalis), multiresistant
Enterococcus faecium, and multiresistant coagulase-negative
Staphylococcus. Another surgical revision due to progress of necrotic
tissue was performed after 3 days. The ulcer situation deteriorated, and
on 2nd June the V.A.C. pump was discontinued and antibiotic
treatment was changed to intravenous vancomycin and metronidazole
and local application of gel (containing 500,000 IU colistin+hepatocyte
growth factor [HGF in 100 IU antithrombin III Baxter] plus sodium
chloride [1]) for 2 days, followed by Antithrombin III plus sodium
chloride gel for 5 days. The wound dressing comprised sterile cotton
compresses changed daily in the first 2 weeks. Ulcer bleeding,
indicating development of regenerated tissue, was observed on 13th

June. Parameters indicating infection decreased, and muscle tissue
filled the ulcer hole during the next 2 months. The patient received
vancomycin infusions during the entire period. Cultures from the ulcer
revealed no growth from 17th June onward, and the patient was
discharged on 27th August with amoxicillin orally in 2 months. The
ulcer is completely healed and the patient is feeling well in follow-up
control in November 2014.

While searching for potential infectious foci, dental x-rays (on 30th

July) revealed profound periodontitis. Several teeth were extracted, and
cultures of extracted teeth, gingival secretion (on 31st July), revealed
growth of E. coli (Amp C) and E. faecalis with the same resistance
profiles as the previous cultures from ulcer secretions, feces and
inguinal area in May and June.

The coexistence of diverse gram-negative bacteria and E. faecalis in
chronic ulcers may indicate the presence of biofilm [2]. Antibiotic
therapy to treat gram-negative bacteria promotes growth of
multiresistant bacteria in ulcers. Dental biofilms may serve as a
reservoir of bacteria and antimicrobial resistance determinants [3].
Antibiotic-resistant bacteria, such as those that produce β-lactamase,
are more prominent in periodontitis [4]. The toxic side effects of
antibiotics that may be effective in in vitro susceptibility assays can
cause organ damage and selection of resistant bacterial strains.
Directed systemic therapy to eliminate adherent gram-positive
bacteria, such as E. faecalis, together with ulcer revisions and
circulation-promoting strategies, may effectively treat infection and
heal chronic ulcers by destroying the biofilm. Thus, colonizing gram-
negative bacteria may disappear without any directed treatment.

The ability of E. faecalis to adapt to different environments and
acquire antibiotic and immune resistance by the formation of biofilms
and transfer of resistance genes makes it a successful pathogen, and its
presence may be advantageous for the survival and coexistence of
other bacteria. E. faecalis may contribute to tissue breakdown at
infected sites, and it is the most common bacterial isolate recovered
after therapy failure [5].

The present case report, along with several other cases of difficult-
to-treat ulcers, highlight the importance of detecting the primary focus
of infection, as it may be the original source. Also of critical
importance is directed antibiotic treatment against the keystone
bacteria of the biofilm, in order to deprive bacteria living in the biofilm
community of protection and the benefits of symbiosis and to prevent
selection of multiresistant bacterial strains (Figure 1).
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Figure 1: Decubital ulcer with growth of Enterococcus faecalis and several multiresistant strains. The picture was taken on 22nd June
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