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Key Messages

•   Patients with lymphoedema are at high risk of 
bacterial and fungal wound infections leading 
to acute inflammatory episodes associated 
with cellulitis and erysipelas.

•   The bacteria associated with wound infections 
of patients with lower limb lymphoedema 
in Ethiopia were studied for the first time 
by Brighton and Sussex Medical School in 
collaboration with CDT-Africa. 

•   Swab samples were collected from the 
wounds of 103 patients with lymphoedema 
and cultured using standard microbiological 
techniques.

•   Bacteria resistant to currently used 
antibacterial drugs in the area were identified. 

•   The presence of multi-drug resistant 
pathogenic bacteria suggests the need to 
revisit the antibacterial drugs prescribed for 
lymphoedema patients.

Background
 

Lymphoedema (leg swelling) has a marked physical 
and psychological impact on affected patients and 
significantly reduces their quality of life. Patients with 
lymphoedema have a high risk of wound formation 
resulting from infection (including fungal infection in 
skin folds), moisture build-up and trauma. Skin lesions, 
including wounds, fissures, paronychia, and eczema, 
allow the penetration of bacteria and fungus into the 
underlying tissues. 

Secondary infection and inflammation also seem to play 
a major role in the skin changes and development of 
irreversible swelling in the limbs of affected individuals. 
The lower limbs are more prone to infection than other 
parts of the body because of exposure to contaminated 
environments, which predisposes the skin to bacterial 
colonisation. 

This may have consequences on lymph transport, 
predisposing the patient to infection and chronic 
dermatolymphangioadenitis (DLA). Lymphoedema and 
its associated wounds are a major concern in terms 
of increased disability, stigma, and financial impact in 
regions where podoconiosis and lymphatic filariasis are 
prevalent. The most frequent bacteria reported to cause 
wound infection worldwide are Staphylococcus aureus, 
Streptococcus pyogenes, Enterococci, Escherichia 
coli, Klebsiella pneumonia, Proteus species and 
Pseudomonas aeruginosa. Continued use of systemic 
and topical antimicrobial agents has provided selective 
pressure leading to the emergence of antibacterial-
resistant strains. 

Summary of brief

Recurring bacterial infections and 
antimicrobial resistance pose the risk 
of developing chronic wounds and 
irreversible skin changes in patients 
with lymphoedema. Our study 
identified pathogenic bacteria involved 
in wound infection and assessed 
antimicrobial susceptibility patterns 
in 103 patients with lymphoedema in 
Ethiopia. The presence of multidrug-
resistant bacteria resulted in non-
healing chronic wounds. 



Key findings

Swab samples were collected from patients with 
lymphoedema and associated wounds. Micro-organisms 
were identified by colony morphology followed by 
identification and antimicrobial susceptibility testing 
using the automated VITEK® 2 COMPACT Microbial 
Detection System. Gram-negative bacteria were tested 
against 18 antibacterial drugs. Gram-positive isolates 
were tested against 20 antibacterial drugs.

•   Most samples (81.6%) were culture positive, indicating 
asymptomatic wound infection; 44 (52.4%) showed 
polymicrobial growth, while 40 (47.6%) grew single 
bacterial isolates. Among the 134 isolates, 26 Gram-
negative and 12 Gram-positive bacterial species were 
represented in 76 and 58 isolates respectively.

•   Among the 76 Gram-negative isolates, the level of 
resistance was highest against ampicillin 

   (43 [56.6%]) followed by cefazolin (28 [36.8%]), 
ampicillin/sulbactam (21 [27.6%]), trimethoprim/
sulfamethoxazole (10 [13.2%]) and tigecycline

   (7 [9.2%]).

•   Among the Gram-negative isolates, 28 (44.4%) were 
multidrug resistant (MDR), and one (1.6%) showed 
extensive drug resistance (EDR). 

•   Across 58 Gram-positive isolates, the level of 
resistance was highest to erythromycin (21 [36.2%]) 
and clindamycin (18 [31.0%]), followed by tetracycline 
(11 [19.0%]) and penicillin (10 [17.2%]). 

•   Much lower levels of MDR (3 [5.3%]) were identified 
among the Gram-positive compared to the Gram-
negative isolates. Overall, 2 (3.5%) Gram-positive 
isolates were cefoxitin-screening (methicillin resistant 
staphylococcus aureus [MRSA]) positive and 7 (12.3%) 
showed inducible clindamycin resistance. 

Priority actions / recommendations

•   Microbiological tests of wound infection and 
antibacterial susceptibility tests are essential to guide 
treatment and reduce emergence of resistant bacteria. 

•   Given the antimicrobial resistance documented, 
we recommend the use of fluoroquinolones 
(ciprofloxacin or moxifloxacin) for the management 
of both Gram-negative and Gram-positive wound 
infections in patients with lower limb lymphoedema 
if treatment is clinically indicated. In addition, use of 
carbapenems is recommended for the management 
of significant infections caused by resistant Gram-
negative bacteria while linezolid, vancomycin or 
quinupristin/dalfopristin are recommended for 
resistant Gram-positive bacteria. 

•   Extensive drug resistant (XDR) Acinetobacter 
baumannii requires special attention, and we 
recommend research to establish its wider prevalence 
and to monitor resistance. 
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Further reading:
• Dereje N, et al (2020) 
  https://academic.oup.com/trstmh/

article/114/12/962/6009047
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