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ABSTRACT 
Background: Staphylococcus is a genus of Gram-positive bacteria in the family Staphylococcaceae. Bacteria in the 
genus staphylococcus are pathogens of men and other mammals. Under the microscope they appear in clusters 
(like a bunch of grapes). Phenotypically the clinical important species are classified into two groups on the basis 
of coagulase enzyme production (i.e. their ability to clot blood plasma). These gram positive cocci are 
responsible for severe morbidity and mortality as they cause community and hospital acquired infections. 
Objective: To describe the susceptibility pattern among clinical isolates of Staphylococcus spp. using 
antimicrobial susceptibility test (disk diffusion method) to Fusidic acid.  
Material & Methods: This was a cross-sectional study conducted at Shalamar Teaching Hospital. A total of 120 
Staphylococci spp. were isolated from different clinical specimens collected over a 3 month period in the 
microbiology laboratory. Specimens were inoculated by standard techniques on to blood agar. Identification was 
done by colonial morphology, Gram staining and conventional biochemical testing. Antimicrobial susceptibility 
test was performed on these isolates. Fusidic acid resistance was measured by zone of inhibition around the 
antibiotic containing disk. 
Result: Out of the 120 isolates, 38 were coagulase positive Staphylococci, 79% of which were sensitive to Fusidic 
acid and about 20 % resistant.  Coagulase negative Staphylococci were 82 and out of these 45% were sensitive and 
55% resistant to Fusidic acid.  
Conclusion: There is an increasing resistance noticed against coagulase negative Staphylococci to Fusidic acid 
while resistance in coagulase positive Staphylococci is only 20% and comparable with previous studies. 
Key Words: Staphylococcus, Fusidic Acid, Antimicrobial resistance, Coagulase negative staphylococcus, 
Staphylococcus aureus. 
 

Introduction 
There are two medically important genera of Gram-
Positive Cocci. They include Staphylococcus and 
Streptococcus.1 One of the earliest references to 
different species being named “Micrococcus” and, 
particularly, “Staphylococcus” in terms of pathogenicity 
was given in 1884 by Rosenbach, a German surgeon.2 

Staphylococcal species are members of the family 
Staphylococcaceae. These gram-positive cocci occur in 
single forms, in pairs, short chains and in grape-like 
clusters. These catalase-positive cocci are 
differentiated on the basis coagulase reaction (their 
ability to clot blood plasma) that cause visible 
coagulum on slide & tube coagulase test.3 
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In medical microbiology the term coagulase positive 
staphylococci are synonymous with Staphylococcus 
aureus. Staph aureus colonizes mainly the nasal 
passages, but it may be found regularly in most other 
anatomical locations, including the skin, oral cavity, 
genitourinary tract and gastrointestinal tract.4 Staph 
aureus and especially (MRSA) is an important cause of 
nosocomial and community-associated infections, and 
is notorious for health care associated infections.  
Coagulase-negative staphylococci (CoNS) are found as 
normal flora on the skin and mucous membrane of 
humans. It is commonly reported in immuno-
compromised patients, and individuals with 
indwelling intravascular devices or implanted medical 
devices.5  
Fusidic acid is an antimicrobial that is used as a topical 
agent for treating superficial skin infections caused by 
staphylococci, such as atopic dermatitis and impetigo.6 

This antimicrobial is used in systemic, skin, bone and 
soft tissue staphylococcal infections including 
coagulase negative staphylococci and strains that 
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shows resistant to penicillin & other antimicrobials. 
Fusidic acid was first isolated from a strain of 
Fusidium coccineum. It is steroid-like antibiotic 
belonging to the class of Fusidanes.7 Fusidic acid 
inhibits bacterial protein synthesis by interfering with 
elongation factor G (EF-G) results in blockage of its 
release from ribosomes.8  It has activity against a wide 
range of gram positive bacteria therefore has been 
used in the treatment of clinical conditions like 
bacterial conjunctivitis, Clostridium difficile colitis, 
cystic fibrosis surgical prophylaxis, ophthalmic and 
neurologic conditions9, bone and joint infections.10  
 Fusidic acid resistant staphylococcus species has 
emerged in recent years due to its overuse and 
mutations in the organism.8,9,10 So, determining the 
frequency of Fusidic acid resistance in patients will 
help the clinician to treat cases with a more 
appropriate drug. In this study we describe the 
susceptibility pattern among clinical isolates of 
Staphylococcus spp. using antimicrobial susceptibility 
test (disk diffusion method) to Fusidic acid at 
Shalamar teaching hospital. 
 

Materials and Methods.  
This study was a retrospective cross sectional in 
nature and was carried out in the Microbiology 
Laboratory, Pathology Department, Shalamar 
Teaching Hospital Lahore Pakistan. Duration of study 
was three months (October 2019 to December 2019).  
All clinical specimens for culture such as wounds 
swabs, blood, pus, and urine with positive growth of 
Staphylococci were included in the study.  
Samples were collected and inoculated according to 
the standard operating procedures of the Pathology 
Laboratory of  Shalamar Teaching Hospital.11 
Identification of bacteria was done by morphology, 
gram staining, catalase test, Cefoxitin susceptibility 
disk test, Coagulase and DNase test were also 
performed.  
Antibiotic sensitivity test was used to determine 
Fusidic acid resistance in Staphylococcus species. Disk 
diffusion testing and interpretation was done 
according to CLSI guidelines12. Approval was obtained 
from the Institutional Review Board of Shalamar 
Medical College/Shalamar Institute of Health Sciences 
Data was entered in computer software SPSS 20. The 
values of resistant strains of Staphylococci to Fusidic 
acid, and the sites they were collected from were 
calculated. These values were expressed as 
percentages.  

Results 
A total number of 120 samples were identified as 
Staphylococcal sp.  from 1st October to 31st December 
in the Microbiology Department of Shalamar Institute 
of Health Sciences and Shalamar Teaching Hospital. 
 

 
Figure 1. Distribution of specimen types 

 
Table 1. Fusidic acid Susceptibility in different 

specimens 

Specimen Fusidic acid Total Sensitive Resistant 

 

Blood 31 38 69 
Wound swab 16 7 23 

Pus 13 4 17 
Urine 4 3 7 

Ear swab 3 1 4 
Total 67 53 120 

 
Table 2. Percentage of Fusidic acid Resistance and 

Sensitivity in Staphylococcus species 
Coagulase positive Staphylococci 

Fusidic acid Frequency Percent(%) 
Sensitive      30     78.94 
Resistant      08     21.05 
Total      38     100.0 

  
Coagulase negative Staphylococci 

Fusidic acid Frequency Percent(%) 
Sensitive      37     45.12 
Resistant      45     54.87 
Total      82     100.0 

 
Discussion 

Staphylococcus species, both coagulase negative and 
coagulase positive species are present ubiquitously in 
the environment and human skin. Both species can be 
found as normal human skin flora. As a part of the 
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skin flora the staphylococci are not inherently harmful 
to us. Staphylococci have become a threat to us now 
due to their development of antibiotic resistance. This 
pathogen can cause disease anywhere in the body, but 
mostly skin infections.13 

Almost every person will have some type of 
Staphylococcal infections during his/her life time, 
ranging in severity from a mild food poisoning or 
minor skin infections to severe life threatening 
infections, such as toxic shock syndrome, and 
pneumonia.14 Methicillin-resistant S. aureus (MRSA) is 
a highly infectious strain of the ordinary S. aureus 
bacteria that is resistant to many commonly used 
antibiotics. MRSA can cause widespread diseases 
which range from mild skin and soft tissue infection to 
more life threatening conditions such as sepsis. Its 
notable resistance towards many common drugs leads 
to a deadly outcome. MRSA were initially sensitive to 
Fusidic Acid, however recent literature14, 15, as well as 
the current study indicate a rising trend towards 
resistance to this important antibiotic.  
The coagulase negative staphylococci are 
opportunistic pathogens, they cause diseases in 
patients with implanted devices, such as joint 
prostheses, shunts, and with intravascular catheters 
especially in very young, old, and 
immunocompromised patients.16 Due to the increase 
in hospital acquired infections due to CONS16, it is 
important to have studies exploring the sensitivity 
patterns.17 In the past CONS have been largely 
neglected because of the false notion that such bacteria 
cannot cause disease18. It is now known that CONS are 
severe pathogens and require increased infection 
prevention programs with hygiene discipline in 
hospitals.18 

 In the current study, 120 samples Staphylococcal sp 
were collected over a 3 month period.Number of 
coagulase positive staphylococci isolates resistant to 
Fusidic Acid was 21%  and coagulase negative 
staphylococci isolates resistant to Fusidic Acid was 54 
%. These results are comparable to a study conducted 
in a review article in 2021 by Hajikhani et al.19 In a 
study conducted in Karachi in 2007, only 1% of 
caoagulase positive Staphylococci were found to be 
resistant to Fusdic Acid.20 

A  study published in 2013 in Pakistan found that 38% 
of their isolates were CONS.21 Out of these about 46 % 
were from blood culture, about 37% from pus samples 
and wound swabs consisted of 17% of the samples. In 
their study Fusidic acid resistance among CoNs was 
(41.7 %).Present study shows that specimens isolated 
from blood culture were about the same as it was 58%, 

pus cultures were 14 %, wound swab were 19% of all 
cultures and the least amount of specimen which 
isolated staphylococci were urine with and ear swab 
with 3 %.  
Another recent study from Karachi in 2019 performed 
antimicrobial resistance pattern for 13 different 
antibiotics including Fusidic acid, among clinical 
isolates of Staph aureus on various clinical samples22. 
Total 255 isolates were identified as Staphylococcus 
sp. Out of these two hundred fifty (250) were 
identified as Staph aureus. The Identified Staph aureus 
were also tested to differentiate between MSSA and 
MRSA. The study indicates a 59% resistance to Fusidic 
acid in Staph aureus, which is comparable with our 
study.  
An article published in 2016 tested Fusidic acid 
sensitivity in isolates which were procured from an 
U.S. resistance surveillance program from 2008-2014. 
The isolates of Staphylococcus aureus were 99% 
sensitive and Coagulase negative Staphylococci were 
90% sensitive.23 Likewise an older study conducted in 
Malaysia in 2000, states that Fusidic Acid to be only 
2.8% resistant. 24 
 

Conclusion 
 There is an increasing trend towards Fusidic Acid 
Resistance in Staphylococcal sp.(FRSS) These findings 
highlight the requirement for the implementation of 
(ongoing) surveillance and antibiotic stewardship 
measures to mitigate the emergence and spread of 
FRSS. Guidelines for infection control and education 
of clinicians on the proper prescribing of Fusidic Acid 
(FA) as well as the development of strategies for 
monitoring the effects of FA use should be instituted.  
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Limitations of Study 
1. Staphylococcal species were isolated only clinical 

specimen such as blood, urine wound swabs pus 
swabs ear swabs. 

2. Due to the time constraints, total number of 
isolates is small. A larger study may be conducted 
to make more meaningful outcomes. 

Molecular methods should be used whenever the 
facilities are available. 
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