
Ph ton                                                                                                                                                                  322 
 

The Journal of Infectious Diseases. Photon 116 (2017) 322-330 

https://sites.google.com/site/photonfoundationorganization/home/the-journal-of-infectious-diseases  

Original Research Article. ISJN: 4379-2173: Impact Index: 6.48 

 

The Journal of Infectious Diseases                                       Ph ton 

 

Antibiotic susceptibility of Staphylococcus aureus in HIV positive & HIV 

negative primary pyomyositis patients in Northern Uganda 
  

David Lagoro Kitaraa
*, Paul Okot Bwangamoib, Henry Wabingac, Michael Odidac 

 
a Gulu University, Faculty of Medicine, Department of Surgery, Uganda 
b Gulu University, Faculty of Medicine, Department of Pharmacy, Uganda 

c Makerere University, College of Health Science, Department of Pathology, Uganda 
 
Article history:  
Received: 08 October, 2014 

Accepted: 13 October, 2014 

Available online: 16 August, 2017 

 
Keywords: 
Staphylococcus aureus, antibiotic susceptibility, primary 

pyomyositis, Gulu Hospital (NCCLS) is National Council of 

Clinical Laboratory Standards 

 

Corresponding Author: 
Kitara D.L.*  

Associate Pofessor  

Email: klagoro ( at ) gmail ( dot ) com 

 
Bwangamoi P.O. 

Professor 

 

Wabinga H. 

Professor 

 

Odida M. 

Associate Professor 

 

Abstract 
Background: Staphylococcus aureus is a major 
cause of Hospital and community acquired 
infections in Northern Uganda and it is the main 
cause of pyomyositis which causes disability, 
morbidity and contributes to delay Hospital stay. 
The objective of this study was to determine and 
compare the antibiotic susceptibility of 
Staphylococcus in HIV positive and HIV negative 
pyomyositis in this resource limited environment. 
Methods: MacConkey and blood agar were the 

techniques used to isolate Staphylococcus aureus 
based on the colonial characteristics and confirmed 
by catalase and tube coagulase tests. The antibiotic 
susceptibility test used salted and non-salted 
Muellar Hinton II agar for the common antibiotics 
(NCCLS M100S9). Results: The prevalence of S. 
aureus was 7/11(63.6%) in HIV positive and 30/52 
(57.7%) for HIV negatives. The antibiotic 
susceptibility for 8 antibiotics: Methicillin (100.0%), 
Ciprofloxacin (97.4%), Erythromycin (97.4%), 
Gentamycin (97.4%) and Tetracycline (97.4%): 
Intermediate with Ampicillin (97.4%) and 
Chloramphenicol (97.4%); resistant to Co-
trimoxazole (100.0%). There was no susceptibility 
difference between HIV positive and negative 
patients (χ2=0.246, p=0.884). Conclusion: 
Staphylococcus aureus is highly prevalent among 
HIV positive and negative primary pyomyositis 
patients. There was no MRSA and there was no 
susceptibility difference of S. aureus infection to 
common antibiotics in these patients in northern 
Uganda. 
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1. Introduction 

 

Staphylococcus aureus is a major cause of Hospital 

and community-acquired infections worldwide 

(Anton et al., 2011) and it is a primary cause of 

surgical-site infections (Richards, 1999), skin and 

soft tissue infections (SSTIs) (Moet et al., 2007) 

and it is now thought to be the leading cause of 

invasive bacterial disease (Klein et al., 2007; 

Klevens et al., 2007). Its infection are now the 

commonest cause of hospitalization for surgical 
drainage of pus in children, the commonest cause 

of bacteriaemia in persons above 65 years and the  

 

 
 

 

most serious cause of prosthetic device and 

intravascular line infection (Richard, 2012). 

  

1.1 Changing epidemiology of Staphylococcus 
aureus infection  
As the epidemiology of Staphylococcus aureus 

changes especially with the advent of HIV/AIDS, 

inclusion of community-associated, community 

onset and a non-invasive disease is important for 
assessing the magnitude of the burden of the 

disease in the population, for setting priorities for 

the prevention, control and creating guidelines for 
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empirical antibiotic treatment (Thomas et al., 

2012). Staphylococcus aureus has an intrinsic 

arsenal of virulence determinants that contribute to 

diseases, including a suite of toxins that facilitate 

tissue destructions, a number of adhesions and 
surface proteins that mediate tissue adherence and 

colonization (Foster, 1998). It is now noted that the 

problem of Staphylococcus aureus has became 

more complicated when it was found that it quickly 

developed resistance and was capable of producing 

many antibiotic resistant strains (Kitara et al., 

2011a). Antibiotic resistance leads to prolonged 

hospital stay, increased costs of treatment and 

causes life threatening infections such as in 

pyomyositis and chronic osteomyelitis (Kitara et 

al., 2011a).  

 
1.2 Scanty data on antibiotic susceptibility in 
developing countries  
Figures from the developing countries, especially 

from the sub-Saharan Africa are still scanty and the 

trends of antibiotic susceptibility to S. aureus are 

being continuously monitored and documented 

(Kitara et al., 2011). In Uganda information on the 

resistance of S. aureus in primary pyomyositis 

patients is still scanty and their trends are hardly 

being monitored or documented (Kitara et al., 

2011a). This is mainly because the laboratory 
services in the country are scanty, ill-equipped, or 

poorly financed and this may become a big risk 

factor for outbreaks such as food poisoning in 

communities (Collins et al., 1991) and MRSA 

outbreaks in hospitals (Shansen, 1981), especially 

in the face of an increasing spectrum of resistance 

world-wide (Anton, 2011).  

 

1.3 Problem statement 
Staphylococcus aureus is one of the commonest 

causes of community and Hospital acquired 

infection in primary pyomyositis patients in 
Northern Uganda and this is a major cause of 

morbidity, disability, mortality and delayed 

Hospital stay more so in this HIV/AIDS pandemic 

area thus causing negative socio-economic effects 

to patients, family, community and health facilities.  

 

1.4 Objective of the study  
The objective of this susceptibility test was- 

 

1. To determine and compare the antibiotic 

susceptibility difference of Staphylococcus aureus 
in HIV positive and HIV negative primary 

pyomyositis patients.  

 

1.5 Justification of the study  
The justification of this susceptibility tests were 

three folds 

1. To help guide the choice of the antibiotic for the 

treatment of individual primary pyomyositis 

patient.  

 

2. To provide surveillance data to monitor 

resistance trend including epidemiological data on 

Staphylococcus aureus in the region.  

 
3. To use the susceptibility data obtained for 

purposes of advocacy and policy formulation on 

antibiotic use and thus could help in production of 

prescription guidelines to clinicians involved in the 

management of primary pyomyositis in the region.  

 

2. Materials and Methods  

 

2.1 Study designs  
This was a cross-sectional study carried out on pus 

samples from primary pyomyositis patients.  

 
2.2 Study sites  
This study was conducted in the major Hospitals in 

Northern Uganda: St. Mary’s Hospital Lacor, Gulu 

Regional Referral Hospital, Kitgum Government 

Hospital, Kalongo Hospital and Kitgum St. 

Joseph’s Hospital; all these Hospitals are in post-

conflict region of Uganda and in low resource 

environment. These Hospitals are situated in Gulu, 

Kitgum, Agago and Lamwo districts in Northern 

Uganda and the study was conducted from June 

2011 to September 2013.  
 

Gulu and Amuru was originally one district which 

is about 343km north of the capital Kampala while 

Lamwo, Agago and Kitgum were a single district 

curved out of Kitgum district. These districts form 

the central northern region is just recovering from 

over 20 years of civil war between the Government 

of Uganda and the rebel Lord’s Resistance Army. 

Gulu Regional Referral Hospital where the main 

study was conducted is one of the regional centres 

for northern Uganda and draws largely rural 

population; many of whom lived in the internally 
displaced people camps (IDPS) for the past 10 to 

12 years for safety from the insurgency. During the 

12 years of incarceration in the internally Displaced 

Peoples camps (IDPs), the population were nearly 

exclusively fed on food provided by the United 

Nations World Food Program (UNWFP) which 

was only 60% of the calories required for each 

person per day and provided every 2 weekly. The 

areas around the camps were so insecure that it 

could not allow the population to conduct any form 

of subsistence farming to supplement this food 
provided. It is reported that during that time the 

prevalence of malnutrition rose in the region 

(Kitara et al., 2011b). According to the Uganda 

Bureau of statistics, the 4 districts where the study 

was conducted have a total population of about one 

million two hundred people (UBOS, 2011).  

2.3 Study population  
The study population was primary pyomyositis 

patients selected consecutively from those who 
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were admitted for treatment in Hospitals in 

northern region. The selection of the study 

population was conducted by the Principal 

Investigator and his team after ascertaining that 

they fulfilled the criteria for selection including the 
symptoms and signs of pyomyositis, the 

investigations including imaging modalities and 

confirmed by a histological diagnosis of muscles 

biopsy. Surgical management was conducted by 

Incision, Drainage and Debridement (I, D&D) was 

conducted by the research team and pus sample for 

the study was collected just before the surgical 

procedure was conducted in an aseptic technique.  

 

2.4 Inclusion criteria  
Primary pyomyositis patients who were 13 years 

and above, who had given informed consent: 
Assent for children 14 years and above in the 

presence of their parents and had lived in the region 

in the last 2 years.  

 

2.5 Exclusion criteria  
Pyomyositis with suppurative lesions in proximity 

of the muscle involved.  

 

2.6 Study procedures  
Pus samples from the primary pyomyositis patients 

were obtained by aspiration using a single used 
disposable syringe after disinfecting the skin with 

70% ethyl alcohol soaked in cotton wool swabs. 

The samples were immediately processed in the 

laboratory after collection. A loop-full of pus 

sample from the aspirates was gently inoculated on 

the MacConkey agar (BBL Microbiology systems), 

prepared according to the manufacturers manual. 

MacConkey was used to determine other life 

threatening infections such as enterobacteria, 

lactose fermenters e.g. Escherichia coli, Klebsiella 

pneumoniae, non-lactose fermenters e.g. 

salmonella, proteas species, Pseudominas 
aeroginosa and Shiegella species as one of the 

broader objective of the study to diagnose and help 

manage the patients’ infections and correlate the 

research findings with previous Hospital laboratory 

findings. It however became difficult to confirm 

the other isolates individually using other methods 

since the focus of the research was on 

Staphylococcus aureus.  

 

Ten percent human blood agar prepared from blood 

agar base, Oxoid and citrate (oxalated human 
blood) as per the manufacturer’s manual was used 

in the study. Human blood agar was used instead of 

sheep blood because of its ready availability and 

was used to diagnose Streptococcus species which 

are haemolytic in nature. This test was conducted 

as part of a wider attempt to improve the well-

being of the affected primary pyomyositis patients. 

However, confirmatory tests were not done to 

single out what species of Streptococcus were 

cultured however the Gram stain of the growth 

revealed a cocci in chains which is common in 

Streptococcus.  

 

Swabs were gently rolled on the 2 media to make 
the primary inoculums and using a platinum wire 

loop and the streak looping out technique, the 

primary inoculums was spread on the agar surface 

(Collins et al., 1991). The inoculated plates were 

then incubated for 24 hours at 35° C aerobically. 

Identification of the isolates was done according to 

the colonial characteristics found on the 2 media. 

Characteristic colonies were picked for analysis by 

Gram staining Jensen version (Collins et al., 1991) 

and confirmed by Biochemical tests 

(Cheelsborough, 1984). The suspected colonies 

were subjected to catalase test (Cheelsborough, 
1984) and all catalase positive samples and gram 

positive cocci growing in clusters (red grapes) from 

the samples were classified as Staphylococci. All 

tube coagulase positive samples were confirmatory 

as Staphylococcus aureus.  

 

2.6.1 Susceptibility test for Staphylococcus 
aureus  
The antimicrobial sensitivity testing for 

Staphylococcus aureus was conducted using a 

procedure by Kirby-Bauer (1966), and modified 
according to National Council of Clinical 

Laboratory Standards (NCCLS) disk diffusion 

standard M100-S9 (1999) as practiced in St. 

Mary’s Hospital Lacor, Kitgum Government 

Hospital, Gulu Regional Referral Hospital, 

Kalongo Hospital and St. Joseph’s Kitgum 

Hospital, with the commonly used antibiotics in 

these Hospitals which included the discs with the 

following antibiotic potency; Ampicillin (10ìg), 

Methicillin(5ìg), Erythromycin (15ìg), Gentamycin 

(10ìg), Ciprofloxacin (5ìg), Tetracycline (30ìg), 

Chloramphenicol (30ìg), and Co-trimoxazole 
(25ìg). Quality control of the procedures was 

observed by standardization to MacFarlane 

standard for the isolate before spreading on Salted 

Muellar Hinton II agar and non-salted Muellar 

Hinton II agar. We ensured uniform depth of the 

Muellar Hinton II agar in all the petri dishes for all 

disks by placing all the petri dishes on a flat surface 

and pouring the media gently up to line marked by 

the manufacturers as the maximum level for the 

media used. A meter ruler was used for measuring 

the clearance zones around the antibiotic disks and 
used Clinical Laboratory Standards Institute (CLSI) 

standards to classify the clearance zones as 

resistant, intermediate and sensitive. In the process 

of preparation of the media and settings, every 

batch of the isolates was incubated using the same 

test conditions to ensure sterility and the incubation 

conditions for the isolates were made uniform and 

set at 350C for a period of 24 hours for all the 

dishes. No more than 8 disks were placed on the 
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150 mm petri dishes to ensure uniform distribution 

without congestion of the petri dishes.  

 

2.7 Data analysis  
SPSS statistical software package version 15.0 was 
used for the univariate analysis of the socio-

demographic characteristics and other variables. 

Bivariate analysis was used to test the associations 

between the outcome and independent variables. 

Odds ratios (OR) with a 95% confidence interval 

(ci) was calculated to determine the risks between 

the 2 groups of primary pyomyositis patients. 

Categorical variables were analyzed using a Chi-

square tests and Fisher’s exact t–test where 

numbers in each cells were expected to be less than 

five. The p-value of less than 0.05 was used as the 

cut off for the level of statistical significance.  
 

2.8 Ethical consideration  
The study was approved by the Research and 

Ethics Committee of Gulu University Medical 

School and Uganda National Council of Science 

and Technology (UNCS&T) number HS922 and 

was conducted in accordance with the principles of 

good clinical practice standards. All 

parents/guardians of the children gave a written 

informed consent and confidentiality of 

information was maintained throughout the study 
and follow-up of the patients.  

 

3. Results and Discussions 

  

3.1 Age distribution of the patients  
Sixty three primary pyomyositis patients’ pus 

samples were taken up for the study, 11 patients 

were HIV positive while 52 patients were HIV 

negative. The modal age group for the patients was 

10-19 years which had a total of 29 patients. The 

age ranges of the patients were wide ranging from 

13-65 years (Figure1).  
 

3.2 Distribution of Staphylococcus aureus by 
HIV status  
The most commonly cultured organism in primary 

pyomyositis was Staphylococcus aureus which 

accounted for 95.0% of all bacteria observed and 

the remaining percentages was shared equally 

between Esherichia coli (2.5%) and Streptococcus 

pyogenes (2.5%). Staphylococcus aureus was 

present in 38(60.3%) of all pus samples of patients 

in this study population and the rest cultured no 
organism and considered sterile pus 25(39.7%). 

Although the total number of HIV positive primary 

pyomyositis patients were fewer compared to HIV 

negatives, there was a higher proportion of 

Staphylococcus aureus positive culture result in 

HIV positive patients 7/11(63.6%) compared to 

those in HIV negative primary pyomyositis patients 

31/52(59.6%). 

 

Figure 1: Age distribution of the study population  
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The majority of the primary pyomyositis patients 

were in the young age groups: 29(46.03%) in 10-19 

years; 18(28.57%) in 20-29 years; 11(17.46%) in 

30-39 years; 3(4.76) in 40-49 years; 1(1.59%) in 

50-59years; 1(1.59%) in >60 years. The mean age 

for the patients was 22.98+10.667 years.  

 

From the table 1: It was observed that Gram stain 

observed more specimens with no organism 

compared to culture and sensitivity (33 versus 24). 

Gram staining techniques observed positive slides 

for Staphylococcus aureus in 29 cases compared to 
38 obtained through culture and sensitivity test. 

This gave a specificity of 24/33(72.73%) and a 

sensitivity of 29/38(76.32%). Overall, HIV positive 

and HIV negative primary pyomyositis patients 

produced sterile pus 24/63(38.1%) which was in 

the ratio of 1:5 respectively. The other bacterial 

organisms cultured were Escherichia coli and 

Streptococcus pyogenes which were cultured only 

in HIV negative patients. No pus samples cultured 

any Acid Alcohol Fast Bacillus (AAFBs) on Ziehl 

Neelsen stains. 
 

Table 2 shows the antibiotics that were used in the 

susceptibility test. Staphylococcus aureus was the 

commonest organism cultured and was susceptible 

to Gentamycin, Ciprofloxacin, Erythromycin, 

Methicillin and Tetracycline. It had intermediate 

sensitivity to Ampicillin and Chloramphenicol and 

was resistant to co-trimoxazole (septrin). There was 

no susceptibility difference of Staphylococcus 

aureus in HIV positive and HIV negative primary 

pyomyositis patients in this study population. In 

one of the samples in which there was mixed 
infection with Escherichia coli, the susceptibility of  
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Table 1: Shows the organisms cultured, Gram and ZN stained from pus of patients 

C&S = Culture and sensitivity; ZN = Ziehl Neelsen stain, HIV+ = HIV positive; HIV- = HIV negative 
 
Table 2: The susceptibility pattern for HIV positive and HIV negative primary pyomyositis patients 

Antibiotics Sensitivity Intermediate sensitivity Resistance % Resistance HIV + HIV - 

Gentamycin 37/38 1/38 0/38 0.00% Susceptible Susceptible 

Ciprofloxacin 37/38 1/38 0/38 0.00% Susceptible Susceptible 

Erythromycin 37/38 1/38 0/38 0.00% Susceptible Susceptible 

Tetracycline 37/38 1/38 0/38 0.00% Susceptible Susceptible 

Methicillin 38/38 0/38 0/38 0.00% Susceptible Susceptible 

Chloramphenicol 0/38 37/38 1/38 2.60% Intermediate Intermediate 

Ampicillin 0/38 37/38 1/38 2.60% Intermediate Intermediate 

Co-trimoxazole 0/38 0/38 38/38 100.0% Resistant Resistant 

 
Table 3: Shows the HIV status and susceptibility pattern of the organisms to common antibiotics 

HIV+ C&S CD4 Viral 
Load 

Antibiotic sensitive Intermediate 
sensitivity 

Resistant Gram stain 

A S. aureus 135 7,960 Tetra, Genta, Cipro, 
Erythro 

CAF & Amp Septrin S. aureus 

B No growth 138 10,346 0 0 0 No organism seen 

C S. aureus 411 900 Tetra, Genta, Cipro, 
Erythro 

CAF & Amp Septrin No organism seen 

D S. aureus 318 987 Tetra, Genta, Cipro, 

Erythro 

CAF & Amp Septrin No organism seen 

E S. aureus 213 2,345 Tetra, Genta, Cipro, 
Erythro 

CAF & Amp Septrin S. aureus 

F S. aureus 217 2,137 Tetra, Genta, Cipro, 
Erythro 

CAF & Amp Septrin S. aureus 

G S. aureus 225 1,960 Tetra, Genta, Cipro, 
Erythro 

CAF & Amp Septrin S. aureus 

H S. aureus 213 2,658 Tetra, Genta, Cipro, 
Erythro 

CAF & Amp Septrin S. aureus 

I No growth 325 897 0 0 0 No organism seen  

J No growth 123 3,679 0 0 0 No organism seen 

K No growth 146 5,795 0 0 0 No organism seen 

HIV -        

30 S. aureus  Erythro, Tetra CAF and 
Amp 

Septrin 23 S. aureus 

1 E. coli & Staph.  0 Genta, cipro Septrin, 
CAF, Amp, 
Tetra, 
Erythro 

1 Enterobacter 

1 Streptococcus   Erythro, Tetra CAF and 
Amp 

Septrin 1 Streptococcus  

20  No Growth   0 0 0 27 No organism 
seen 

Tetra = Tetracycline; Genta= Gentamycin; Cipro = Ciprofloxacin; Erythro = Erythromycin; CAF = Chloramphenicol; Amp 
= Ampicillin; S=Septrin; S. aureus = Staphylococcus Aureus; Strep = Streptococcus pyogenes; CD = Cluster of 
Differentiation; HIV+ = HIV positive; HIV- = HIV Negative 
 

Table 3 shows the bacterial organisms cultured 

from the pus of primary pyomyositis patients: 

Staphylococcus aureus, Streptococcus pyogenes 

and Escherichia coli. Twenty four pus samples did 

not culture any bacteria and were reported as 

sterile. This was observed in both HIV negative 

(20/52) and (4/11) HIV positive primary 

pyomyositis patients. Staphylococcus aureus was 

sensitive to the following antibiotics: Tetracycline, 

Gentamycin, Ciprofloxacin, Methicillin and 

Erythromycin while it had intermediate sensitivity 

to Chloramphenicol and Ampicillin and resistant to 

Co-trimoxazole (Septrin). 

 

Organisms C&S Gram  ZN  HIV + HIV- 

No organism observed 24 33 0 4 20 

Staphylococcus  aureus 37 28 0 7 30 

E. coli & S. aureus 1 1 0 0 1 

Streptococcus pyogenes 1 1 0 0 1 
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There was no statistically significant difference 

between the susceptibility of Staphylococcus 

aureus to common antibiotics in HIV positive and 

HIV negative primary pyomyositis patients. 

 
3.3 Duration of Hospital stay 
The average duration of Hospital Stay was 

(11+3.761) days with no observed mortality during 

the study period.  

 

3.4 Distribution of Staphylococcus aureus 
among the patients  
The most commonly cultured organism was 

Staphylococcus aureus and it accounted for 95.0% 

of all the bacteria seen in HIV positive and HIV 

negative primary pyomyositis patients. There was 

more proportion of Staphylococcus aureus cultured 
in HIV positive compared to those in HIV negative 

patients (table 1). This difference in prevalence of 

bacteria in HIV positive and HIV negative patient 

was similarly observed in another study conducted  

 
Table 4: The susceptibility pattern of S. aureus to 
common antibiotics in HIV positive and HIV negative 
primary pyomyositis patients at bivariate analysis 

Susceptibility pattern χ2 df p-value 

Sensitivity    

Erythromycin 0.061 1 0.804 

Tetracycline 0.061 1 0.804 

Ciprofloxacin 0.061 1 0.804 

Gentamycin 0.061 1 0.804 

Methicillin 0.061 1 0.804 

Intermediate sensitivity    

Chloramphenicol 0.246 2 0.884 

Ampicillin 0.246 2 0.884 

Resistance    

Co-trimoxazole (Septrin) 0.070 1 0.896 

 
by Crum in the temperate region in which he found 

that Staphylococcus aureus was responsible for 

pyomyositis in 70% of HIV positive cases 

compared to 64% in HIV negative pyomyositis 

cases (Crum, 2004). This and several other findings  

confirmed that Staphylococcus aureus was the 

commonest cause of pyomyositis and was the main 

causative agent in pyomyositis (Matthew et al., 

2008; Chiedozi, 1979; Gomez-Reino et al., 1994). 

 

3.5 Prevalence of Staphylococcus aureus in 
pyomyositis  
Staphylococcus aureus is the commonest organism 

cultured from pyomyositis abscesses (Chauhan et 

al., 2004) in both the tropical and other non-

tropical regions however, several studies have 

reported the prevalence of S. aureus at varying 

degree in cases of pyomyositis (Crum, 2004; 

Christin, 1992; Chauhan et al., 2004). The varying 

frequency of occurrence of S. aureus in 

pyomyositis patients has been observed in several 

studies with more prevalence noted in the tropics 

compared to those in the temperate regions 

(Christin, 1992). The variation in the organisms 

cultured in the 2 regions (temperate and tropical) 

may perhaps be as a result of the differences in the 

flora in the 2 regions or perhaps a difference in the 

culturing techniques in which there may be better 
microbiological culturing techniques in the 

temperate regions compared to the tropical regions 

(Chauhan et al., 2004).  

 

3.6 Other organisms cultured  
The other bacterial organisms cultured in this study 

included Streptococcus pyogenes and Escherichia 

coli which have been similarly observed in other 

studies in both tropical and temperate regions 

(Chauhan et al., 2004); an indication perhaps that 

primary pyomyositis is the same entity in both 

tropical and non-tropical environment. This study 
further observed that a third of the pus cultured was 

sterile. This finding is not unusual since previous 

studies in the tropical regions had observed sterile 

pus in a range of 15-30% of all the cases of 

pyomyositis (Chauhan et al., 2004; Gambhir et al., 

1992; Sarubi, 1989).  

 

3.7 Susceptibility of Staphylococcus aureus to 
common antibiotics  
Staphylococcus aureus was susceptible to common 

antibiotics such as Erythromycin, Gentamycin, 
Ciprofloxacin, Methicillin and Tetracycline. There 

was no difference in the susceptibility of S. aureus 

to these common antibiotics in HIV positive and 

HIV negative pyomyositis patients. This was an 

important finding because it indicated that both 

groups of patients could be treated with the same 

and commonly available antibiotics in this poorly 

resourced region and country. Secondly, that the 

HIV status even at a very low CD4 count did not 

reduce the susceptibility pattern of S. aureus to 

these antibiotics. Previous studies had indicated 

that perhaps there were more resistant strains of S. 
aureus in immuno-suppressed patients and that the 

chances of acquiring resistant S. aureus was 

increased in the terminally ill and immuno-

suppressed patients such as HIV/AIDS patients and 

those on immunosuppressive drugs (Sheff, 1998). 

Our finding was different in the sense that nearly 

95% of the primary pyomyositis patients were 

mainly from the rural communities and none was a 

hospitalized patient. Because the organism was 

susceptible to the commonly available antibiotics, 

the patients were treated and improved quickly and 
were discharged early. The fact that most patients 

had a deep seated abscesses in muscles and that 

many of the patients were from the rural 

communities may have perhaps contributed to the 

low resistance of S. aureus to these commonly 

available antibiotics. Most communities in northern 

region of Uganda are poor and have limited access 

to antibiotics and there are few reported cases of 

antibiotic abuse in these communities, a factor 
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which may have perhaps been responsible for this 

observed sensitivity to these antibiotics.  

 

3.8 Resistance of Staphylococcus aureus to 
co-trimoxazole  
The resistance of Staphylococcus aureus to co-

trimoxazole (septrin) was observed equally in both 

HIV positive and HIV negative primary 

pyomyositis patients. Septrin, is a commonly 

available antibiotic in Uganda and wisely used in 

the rural communities. It is widely distributed for 

the community treatment of common respiratory 

tract infections and also used widely in HIV 

positive patients as a prophylaxis to common 

opportunistic infections in preparation for the 

enrolment to antiretroviral therapy. The resistance 

of S. aureus to septrin has been previously 
observed in another study conducted in the region 

which showed that the organism was resistant to 

septrin in 53.6% of cases particularly for the 

inpatients (Kitara et al., 2011a).  

 

3.9 Susceptibility of S. aureus to Methicillin  
Previous studies indicated that Methicillin 

Resistant Staphylococcus aureus (MRSA) was a 

major nosocomial pathogen causing serious 

morbidity and mortality in immunosuppressed 

patients (Sheff, 1998). It was postulated that the 
unregulated use of broad spectrum antibiotics in 

treating pyogenic infections increased the risk of 

acquiring MRSA and other resistant bacteria 

(Vidhani, 2001; Sheff, 1998). On the pattern of 

resistance, all isolates showed a greater level of 

susceptibility to all antibiotics except Co-

trimoxazole (Trimothoprin + Sulfamethoxazole), 

where all isolates had a resistance of 100.0% for 

both HIV positive and HIV negative primary 

pyomyositis patients. This finding raises the major 

challenge of controlling the emergence of multiple 

antibiotic resistant strains among the MRSA 
isolates especially to septrin. Gentamycin, 

Tetracycline, Ciprofloxacin, Erythromycin and 

Methicillin recorded no resistant isolates in both 

groups of patients. In the case of drug resistance, 

Gentamycin was proposed as an alternative 

treatment for MRSA infection, because it was 

found to be better at treating MRSA infection in 

many parts of the Uganda community (Ojulong et 

al., 2009). In deed a researcher in Uganda 

suggested that this was perhaps due to different 

colonial expansion and drug pressure in this 
community (Ojulong et al., 2009). The 100% 

resistance to beta-lactamase ampicillin was at the 

same level with chloramphenicol in both HIV 

positive and HIV negative primary pyomyositis 

patients. We attributed this to the presence of beta-

lactamase producing S. aureus in those patients and 

“selection pressure” due to the use of the beta-

lactam antibiotics for the treatment, offering 

advantage for the selection colonization to more 

resistant beta-lactamase strains (Kitara et al., 

2011a).  

 

Important to note was that none of these patients 

studied were observed with Methicillin Resistant 
Staphylococcus aureus (MRSA); an important 

finding in this poorly resourced community and it 

is good for the clinical management of these 

patients with primary pyomyositis. Studies in many 

communities have indicated that infections due to 

MRSA were on the rise (McCarthy, 2003) and 

there was mounting evidence that MRSA was 

being isolated in patients that had been hospitalized 

and that sometimes such strains of organism would 

arose de novo (Salmenlinna et al., 2002). 

Furthermore, there were reports of infections with 

MRSA in adult and children without any known 
risk factors (Charlebios et al., 2002). In this regards 

therefore, the finding that there was no Methicillin 

resistance and that there was good susceptibility 

pattern for S. aureus to commonly available 

antibiotics in this region is good for the patients’ 

management and clinicians’ practice. Important to 

note in this study was that the susceptibility of S. 

aureus reduced in the mixed infection with E. coli, 

a finding that needs further study to ascertaining 

the reason. Therefore, knowledge of the pattern of 

antibiotic resistance among primary pyomyositis 
patients is very important clinically and 

epidemiologically. The results of antimicrobial 

resistance patterns are of great concern due to these 

predominant bacterial isolates which are sometimes 

reported as highly resistant to commonly available 

antimicrobial agents in some of the low resourced 

countries. 

 

Conclusion 

 

Staphylococcus aureus is highly prevalent among 

HIV positive and HIV negative primary 
pyomyositis patients. There was no MRSA and 

there was no susceptibility difference of S. aureus 

infection to common antibiotics in primary 

pyomyositis patients in northern Uganda.  
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Research Highlights  
 

These were the main highlights of the study- 

 

1. There were no cases of Methicillin Resistant 

Staphylococcus aureus in this study population. 

 

2. Staphylococcus aureus was susceptible to the 

common antibiotics in this low resource 

environment. 

 

3. Mixed infection with other bacteria reduced the 

susceptibility of Staphylococcus aureus to common 
antibiotics.  

 

4. There was no difference in the antibiotic 

susceptibility of Staphylococcus aureus to common 

antibiotics in HIV positive and HIV negative 

primary pyomyositis patients. 

  

Limitations of the Study  

 

1. The number of HIV positive primary 

pyomyositis patients were few to make good 
comparison with HIV negative patients. 

  

2. This was a cross-sectional study although it 

would have been better to have been done serially 

to determine the resistance profile of 

Staphylococcus aureus to common antibiotics in 

the region.  

 

 

Recommendations  

 

1. There should be regular surveillance of 

Staphylococcal infection in suspected pyomyositis 

patients in the region.  
 

2. There was complete resistance of S. aureus to 

Co-trimoxazole and therefore this antibiotic should 

not be used for the treatment of patients with 

primary pyomyositis.  

 

3. Antibiotics for the treatment of primary 

pyomyositis should be used on the basis of culture 

and sensitivity results.  

 

4. Routine nasal swabs for S. aureus screening 

should be conducted in suspected or those at high 
risk of developing primary pyomyositis. 
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