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ABSTRACT

Objectives: Tigecycline is a new glycylcycline group antibiotic with broad-spectrum activity. In the present study we 
report on in vitro activity of tigecycline as well as the comparator antimicrobials linezolid and quinupristin/dalfopristin 
against methicillin-susceptible Staphylococcus aureus (MSSA) and methicillin resistant Staphylococcus aureus (MRSA) 
strains isolated from burn wounds in Tripoli-Libya. 

Materials and methods: Included in the study 155 MSSA and 144 MRSA isolates from wounds of burn patients and 
identified by PCR. The susceptibility of MSSA and MRSA isolates to tigecycline, linezolid and quinupristin/dalfopristin 
was determined by the disc diffusion technique. 

Results: Of the MSSA and MRSA isolates examined, susceptibility to tigecycline was observed in 96.8% and 95.8%, to 
linezolid in 97.4% and 96.5% and to quinupristin/dalfopristin in 98.1% and 97.2%, respectively. 

Conclusion: Tigecycline showed excellent in-vitro activity against MSSA and MRSA similar to the comparator drugs (i.e. 
linezolid and quinupristin/dalfopristin). However, tigecycline should be used to treat serious infections when no other 
option exists. J Microbiol Infect Dis 2012; 2(3): 109-112
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Libya-Tripoli’de yanıklı hastaların yaralarından izole edilen methicillin-dirençli 
Staphylococcus aureus suşlarına karşı tigesiklinin invitro aktivitesi

ÖZET

Amaç: Tigesiklin geniş spektrum aktivitesi olan yeni bir antibiyotik grubudur. Bu çalışmada biz tigesiklinin ve karşılaştır-
ma antibiyotikleri olarak da linezolid ve quinupristin/dalfospristinin, Libya-Tripoli’de yanık yaralarından izole edilen Me-
tisilin-duyarlı Staphylococcus aureus (MSSA) ve Metisiline direncli Staphylococcus aureus (MRSA) suşlarına karşı invitro 
aktivitesini rapor ettik. 

Gereç ve yöntem: Bu çalışmaya dahil edilen yanık yaralarından izole edilmiş 155 MRSA ve 144 MSSA suşu PCR ile ta-
nımlandı. MSSA ve MRSA suşlarının tigesiklin linezolid ve quinupristin/dalfospristine duyarlılıkları disk difüzyon metodu 
ile belirlendi. 

Bulgular: Çalışılan MSSA ve MRSA suşlarının, sırasıyla, tigesikline % 96,8 ve % 95,8, linezolide % 97,4 ve % 96,5 ve qui-
nupristin/dalfopristine % 98,1 ve % 97,2 oranlarında duyarlı oldukları görüldü. 

Sonuç: Tigesiklin MSSA ve MRSA suşlarına karşı karşılaştırma antibiyotikleriyle (linezolid ve quinupristin/dalfopristin) 
benzer şekilde mükemmel bir aktivite gösterdi. Ancak tigesiklin ciddi enfeksiyonlarda diğer seçenekler kullanılamadığı 
zaman kullanılmalıdır. 

Anahtar kelimeler: Tigesiklin; metisilin-resistant Staphylococcus aureus (MRSA); yaralar, yanık hastaları, Libya.
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INTRODUCTION

Methicillin-resistant Staphylococcus aureus 
(MRSA) are important causes of nosocomial as 
well as community-acquired infections.1 Com-
pared with methicillin-susceptible S. aureus 
(MSSA) MRSA infection has been associated 
with higher morbidity and mortality, resulting in 
high cost and poor clinical outcomes.2,3 MRSA 
strains exhibit resistance to the β-lactams and 
other antimicrobials. Vancomycin, a glycopep-
tides, is the drug of choice for the treatment of 
MRSA infections. However, with the emergence 
of MRSA with reduced susceptibility to vancomy-
cin, clinicians may need to consider the use of 
other drugs.4 One of the few agents that are avail-
able at present for treatment of infections due to 
MRSA is tigecycline. 

Tigecycline is a new glycylcycline broad-
spectrum antibiotic that overcomes ribosomal 
protection and efflux pumps, two common mech-
anisms that are associated with tetracycline re-
sistance. Tigecycline has a good in-vitro activity 
against multiresistant Gram-negative and Gram-
positive (including MRSA) pathogens.5,6 Recently, 
Bassetti et al. assessed the efficacy of tigecy-
cline use in serious nosocomial infections.7 They 
reported successful clinical response rates of 
82% for intra-abdominal infections and 78% for 
complicated skin and soft tissue infections with 
an overall successful clinical response of 73%. 
They also reported 80% microbiological efficacy 
against MRSA associated with complicated intra-
abdominal infections.

In Libya, reports on the susceptibility of 
MRSA and MSSA to tigecycline are lacking. The 
aim of the present study was to determine the 
in vitro activity of tigecycline as well as the com-
parator antimicrobials linezolid and quinupristin/
dalfopristin against MRSA and MSSA strains iso-
lated from burn wounds in Tripoli-Libya.

MATERIALS AND METHODS

Included in the study, non-duplicate S. aureus 
strains isolated from wounds of burn patients 
treated at the Burn Center of Tripoli (BCT) in the 
period January 2009 to June 2010 were evalu-
ated. BCT is a 120 bed hospital that provides 
free medical care for burn patients with separate 

male, female and children Burn and Plastic Sur-
gery Units and a Burn Intensive Care Unit (BICU).

Wound specimens were inoculated on to BBL 
CHROMagar MRSA (BD Diagnostic, Sparks, MD, 
USA), incubated at 370C for 48 h and MRSA was 
suspected if mauve-colored colonies were ob-
served. Mauve-coloured colonies were subjected 
to coagulase testing by slide and tube methods. 
MRSA isolates detected by chromogenic medium 
and coagulase tests were confirmed by a real-
time PCR technique using the BD GeneOhmTM 
MRSA assay (BD Diagnostics) following the 
manufacturer’s instructions. The BD GeneOhm 
MRSA PCR assay has a sensitivity and specific-
ity of 100% and 97%, respectively, compared to 
culture by use of BBL CHROMagar MRSA.8

Employing the disc diffusion method methi-
cillin susceptible S. aureus (MSSA) and meth-
icillin-resistant S. aureus (MRSA) isolates were 
tested for their susceptibility to tigecycline (15 
µg), linezolid (30 µg), and quinupristin\dalfopristin 
(15 µg).9 According to the US FDA criteria a tige-
cycline zone diameter of ≥ 19 mm is considered 
susceptible for S. aureus.10 Antimicrobial disc 
used in the present study were obtained from BD 
Diagnostics. Quality control for antimicrobial sus-
ceptibility testing was performed with S. aureus 
ATCC 25923.

For statistical analysis, the Epi-2000 software 
(Centers for Disease Control and Prevention, At-
lanta, GA, USA) was employed. P values were 
calculated using c2 test. P < 0.05 was considered 
statistically significant.

RESULTS

In the period of January 2009 to June 2010, 299 
non-duplicate S. aureus strains were isolated 
from wounds of burn patients treated at the BCT. 
The patients aged between 2 months to 90 years 
(mean = 35 yrs.) and the male to female ratio of 
patients is 1.2:1. Of the 299 S. aureus examined 
144 (48.2%) were identified as MRSA and 155 
(51.8%) as MSSA by PCR. Susceptibility to ti-
gecycline was observed in 96.8% and 95.8% of 
MSSA and MRSA isolates, respectively. Table 1 
shows the susceptibility of MSSA and MRSA to ti-
gecycline and comparator antimicrobials linezolid 
and quinupristin/dalfopristin.
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Table 1. Susceptibility of methicillin-susceptible (MSSA) 
and methicillin-resistant Staphylococcus aureus (MRSA) 
to tigecycline and comparator agents

Antimicrobial agent No. (%) susceptible

MSSA
(n=155)

MRSA
(n=144)

Total
(n=299)

Tigecycline 150 (96.8) 138 (95.8) 288 (96.3)

Linezolid 151 (97.4) 139 (96.5) 290 (97)

Quinupristin\
dalfopristin 152 (98.1) 140 (97.2) 292 (97.7)

DISCUSSION

MRSA and MSSA are important causes of in-
fections in burn patients.11-13 In accordance with 
other studies tigecycline in the present work 
showed excellent in vitro activity against MSSA 
and MRSA isolates (96.8%and 95.8%, respec-
tively).5,14 We observed no significant difference 
(p > 0.05) in the activity of tigecycline between 
MRSA and MSSA isolates. Other investigators 
reported similar findings.15

At present, tigecycline is licensed by the US 
FDA for the treatment of complicated skin and 
skin structure infections (cSSSI), complicated 
intra-abdominal infections (cIAI), and community 
acquired pneumonia. However, in January 2010 
the FDA issued a warning related to increased 
mortality with tigecycline in randomized con-
trolled trials.16 In addition, tigecycline is not effec-
tive against Pseudomonas aeruginosa, an impor-
tant cause of infections in burn centers. Lately, 
Garcia-Cabrera et al. reported 12 (24%) cases of 
super infections (seven due to P. aeruginosa) in 
51 patients treated with tigecycline for nosocomi-
al infections due to multiresistant bacteria.17 Five 
of patients with super infections died (42%), three 
due to super infections. 

Recently, several review studies on tigecy-
cline concluded that clinicians should use other 
antimicrobials in the treatment of severe cSSSI 
and cIAI and reserve tigecycline as a last-resort 
agent.18,19 Of the MSSA and MRSA isolates ex-
amined 97.4% and 96.5% were susceptible to li-
nezolid and 98.1% and 97.2% to quinupristin\dal-
fopristin, respectively. Although linezolid and qui-
nupristin\dalfopristin showed better activity than 
tigecycline against MSSA and MRSA isolates the 
differences were not significant (p > 0.05). Also, 
no significant differences (p>0.05) were found in 
the activity of linezolid and quinupristin\dalfopris-

tin between MRSA and MSSA isolates. Similar 
observations were reported by other investiga-
tors.5,14.15

A recent study from India reported that health-
care workers (HCWs) colonized with MRSA have 
been strongly associated with an increase in the 
isolation of the organism from wounds of patients 
in burns ward.20 We found nearly 50% of S. au-
reus isolates were MRSA. A previous study, car-
ried out in 2007, reported a prevalence rate of 
54% for MRSA among S. aureus isolated from 
burn patients in BCT.21 This indicates that MRSA 
is widely spread in BCT. Being a nosocomial 
pathogen HCWs in the BCT may play a role in 
the spread of MRSA among burn patients. Pre-
viously, we examined the rate of MRSA coloni-
zation among HCWs (including 196 doctors and 
447 nurses) in six hospitals in Tripoli.22 We found 
25-50% (mean=37%) of HCWs were colonized 
with MRSA. With limited options available for the 
treatment of MRSA in burns patients infections 
control measures should be implemented urgent-
ly in the BCT with strong emphasis placed on the 
importance of hand washing among the HCWs.

In conclusion, tigecycline as well as linezolid 
and quinupristin/dalfopristin showed excellent 
activity against MSSA and MRSA isolated from 
wounds of burn patients in Tripoli. Clinicians in 
Libya should consider alternatives to tigecycline 
when treating patients with serious infections. 
However, tigecycline can be used to treat such in-
fections when no other option exists. In addition, 
urgent implementation of infection control mea-
sures including a hand washing policy among 
HCWs in BCT is urgently needed.
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