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Methicillin-resistant Staphylococcus aureus (MRSA) has emerged as a signifi-
cant opportunistic pathogen among human immunodeficiency virus (HIV) patients of
Ethiopia. This study aimed at delineating the prevalence, antimicrobial resistance, and
biofilm-forming potentials of nasally colonized MRSA among HIV patients in the
Arba Minch province of Ethiopia. A cross-sectional study was performed in HIV
patients who visit anti-retroviral therapy clinic of the Arba Minch Hospital between
February and April 2017. Nasal samples were collected and inspected for Staphylo-
coccus following standard procedures. MRSA was identified using cefoxitin disk and
antibiotics sensitivity test was performed as per Kirby—Baur disk diffusion method.
The formation of biofilm was inspected using both qualitative and quantitative
methods. A total of 307 HIV patients were examined. The overall prevalence of
S. aureus was found to be 39.7%. The prevalence of MRSA was 20.8%. The rate of
nasal colonization of MRSA was relatively higher among females. In bivariate
analysis, MRSA colonization was statistically significant in patients with CD4 count
<350 (p value = 0.002) and co-trimoxazole prophylaxis (p value = 0.003). Concomi-
tant resistance to erythromycin, tetracycline, and co-trimoxazole were 48.4%, 45.3%,
and 39.0%, respectively. Invariably, all MRSA isolates were 100% sensitive to
vancomycin. Of the 64 MRSA isolates, 18.7% were considered as multidrug-resistant.
The rate of biofilm formation was 34.3%. The results revealed a high prevalence rate in
the nasal colonization of MRSA in HIV patients.
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Introduction

Methicillin-resistant Staphylococcus aureus (MRSA) is a superbug resistant
to multiple antibiotics such as methicillin, oxacillin, penicillin, and amoxicillin
owing to its genetic plasticity [1]. It is recognized as one of the most resistant
bacteria that has riveted intense scientific and political interest in global magnitude
due to the limited choice of antibiotics for its effective treatment [2]. Recently,
WHO has enlisted MRSA as a high priority pathogen that immediately require
new class of antibiotics. It is a formidable pathogen capable of deploying a battery
of virulence factors to inflict serious life-threatening diseases in the healthcare
settings and also in the community [3].

MRSA has been implicated as an opportunistic pathogen in patients with HIV
infection [4]. Epidemiological studies proved that HIV patients have 6 to 18-fold
higher risk of acquiring MRSA infections as compared to the general population [5].
It is evident that MRSA is responsible for causing invasive and often fatal infections
in HIV patients since the time of its emergence [4]. It has been evidenced from an
erstwhile study that nasal colonization with both S. aureus and MRSA is relatively
common among HIV patients and appears to be associated with an increased risk of
subsequent MRS A infections by the same colonizing strain [6]. Several prior studies
from various regions of the world showed a diverse range in the prevalence of nasal
colonization of S. aureus and MRSA among HIV patients [7-9]. Moreover, strains
of MRSA are attaining high resistance to the existing antibiotics, thereby under-
scoring an immediate need to develop novel antibiotics.

Recent estimates of WHO showed that the prevalence of HIV among the
Ethiopian adult population is ~2.4% [10] and infection is slowly increasing in the
past few years [11]. Nevertheless, nationally, there is only limited number of
studies on the prevalence of MRSA colonization among diverse population of
HIV-infected patients [12, 13]. Moreover, in the Arba Minch province of Southern
Ethiopia, no such studies have been reported hitherto. It is suggested that an
accurate susceptibility testing and screening of patients for MRSA colonization are
important tools in limiting the propensity of the spread of this organism. For that,
regional studies to elucidate the prevalence and pattern of antibiotic sensitivity are
pivotal. For this reason, this study is initiated to determine the prevalence,
associated factors, antimicrobial resistance profile, and biofilm-forming potency
of nasally colonized MRSA among HIV patients attending antiretroviral drug
therapy clinic at the Arba Minch General Hospital, Arba Minch, Ethiopia.
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Materials and Methods
Study area, design, period, and study population

This study was carried out at the Arba Minch Hospital, Arba Minch province
and situated 505 km southwest of Addis Ababa, Ethiopia. The study protocol was
ethically approved by review board of Arba Minch University, College of
Medicine and Health Sciences. Informed verbal consent was obtained from each
study participant. A cross-sectional study was conducted to assess the prevalence
and associated factors of nasally colonized MRSA among HIV-infected patients
who attended the antiretroviral therapy (ART) clinic of the Arba Minch Hospital
between February and April 2017. The inclusion criteria for the study were all
HIV-positive patients over the age of 18 years who were routinely receiving
therapeutic and medical care at ART clinic and volunteered to participate in the
study. The exclusion criteria for the study were (1) patients who were severely sick
and (2) patients who underwent recent (4 weeks prior) nasal decolonization with
antibiotics.

Sample size determination and sampling technique

The sample size was computed using a sample size determination formula for
the estimation of single population proportion. It was ascertained by adopting the
prevalence of MRSA in HIV patients as 13.6% from a study conducted once [7].
After considering 95% of confidence interval (z =1.96) and 4% of marginal error
(d = 0.04), the initial sample size was found to be 284 and then by calculating a 10%
(~28 subjects) of non-response rate, the final sample size was consolidated as 310.
Systematic random sampling technique was opted to recruit the study units.

Data and specimen collection

Data and specimen collections were conducted with the help of two well-
trained nurses working in the ART clinic of Arba Minch Hospital. Prior to the data
collection, purpose of the study was explained to all participants and consents were
obtained. In order to analyze the risk factors of the nasal colonization of MRSA, data
pertaining to sociodemographic characteristics and clinical history of the patients
were retrieved from the patients’ registration book. Nasal samples were aseptically
collected from both the anterior nares using sterile cotton swabs wetted with normal
saline (0.85% NaCl). The samples were procured by inserting the swab 2 cm into the
nasal vestibule and circulating it six times against the anterior nasal mucosa.
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Afterward, swabs were placed in sterile-labeled sleeves and transported at room
temperature and stored at 5 °C until processing on the same day.

Culture and isolation of S. aureus

The isolation and identification of S. aureus was carried out at the Microbi-
ology and Parasitology Laboratory, Department of Medical Laboratory Science,
College of Medicine and Health Sciences, Arba Minch University, Arba Minch. All
the samples were processed immediately to avoid contamination. Briefly, each
sample was directly inoculated onto Mannitol Salt Agar (Oxiod, Hampshire, UK).
The inoculated plates were incubated face up for 24 h at 35-37 °C. After
incubation, yellowish colonies from the plates were subcultured to nutrient agar
(Oxiod). The pure cultures of bacterial isolates were subsequently subjected to
species identification and confirmation. Biochemical (positive catalase and coagu-
lase test), morphological, and physiological characteristics of isolated bacteria were
ascertained by adopting standard laboratory methods including Gram staining,
colonial morphology on different media, and growth on selective media as
described elsewhere [14]. Corresponding American Type Culture Collection strains
were utilized as reference standards to validate the biochemical identification of
S. aureus.

Identification of MRSA

MRSA identification test was performed in accordance with the criteria of
Clinical Laboratory Standard Institute (CLSI) [15] using cefoxitin disk diffusion
assay. Bacterial suspension (5 ml) of 0.5 McFarland (1 x 10® CFU/ml) was
prepared from each S. aureus isolate and swabbed on to the surface of Muller-
Hinton agar (Hi-media, India). After incubation for 24 h at 35 °C, zone of
inhibitions was measured. The strains showing zone of inhibition <21 mm were
extrapolated as MRSA.

Antimicrobial susceptibility testing

Antibiotic susceptibility profile of all MRSA isolates was determined by
Kirby-Bauer disk diffusion technique according to the criteria set by CLSI using
Hi-media antibiotic disks. For the assay, inoculums were prepared by picking parts
of similar test organism with a sterile wire loop and suspended in sterile normal
saline. The density of suspension to be inoculated was determined by comparing
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with opacity standard on McFarland 0.5 barium sulfate solution. The test
organisms were uniformly swabbed over the Mueller—Hinton agar (Hi-Media,
Mumbai) surface and exposed to a concentration gradient of antibiotic diffusion
from antibiotic-impregnated paper disk into the agar medium, and then incubated
face up at 37 °C for 2448 h. Diameters of the zones of inhibition around the
disks were measured to the nearest millimeter using a ruler and categorized as
sensitive, intermediate, and resistant according to the standardized table described
in CLSI [15]. S. aureus showing resistance to three classes of antibiotics was
considered as multidrug resistant (MDR). The following antibiotic disks in
respective concentrations (in pg/ml) [tetracycline (30 pg), doxycycline (30 pg),
gentamicin (10 pg), erythromycin (15 pg), ciprofloxacin (5 pg), clindamycin
(30 pg), chloramphenicol (30 pg), amikacin (10 pg), co-trimoxazole (25 pg), and
vancomycin (30 pg)] were used to determine antibiogram.

Assay of biofilm formation

Qualitative and quantitative assay of biofilm-forming capacity of all MRSA
isolates was carried out as per the methodology described in our previous study
with suitable modifications [16]. Briefly, the MRSA isolates (final concentration
of 1x10° colony forming units) were inoculated in culture tubes containing
trypticase soy broth (supplemented with 3.0% NaCl and 0.5% dextrose) and
incubated overnight at 37 °C. Culture tubes containing only trypticase soy broth
were used as control. Biofilm-producing MRSA were identified visually based on
the appearance of slime formation on the air-liquid interface and the bottom of
culture tubes. To evaluate the biofilm production, the culture tubes adhered with
dense matt of biofilm were stained using 0.1% crystal violet solution (w/v).
A positive result was considered as the visible presence of crystal violet-stained
biofilm matrix adhered to the inner wall of the culture tubes by direct observation.
The positive results were noted after comparing with the negative control
(uninoculated culture tubes). For the quantification of adhered biofilm matrix,
the same experiment was replicated in sterile polystyrene 96-well flat bottom
microtiter plates. Each well was inoculated with 200 pl of fresh overnight culture
of MRSA isolates. The plate was covered with lid and incubated at 37 °C for 24 h.
After incubation, wells were emptied by micropipette aspiration and gently rinsed
thrice with sterile phosphate-buffered saline (PBS) in order to remove non-
adherent cells. The adhered biofilm-forming isolates were subsequently stained
with 0.1% crystal violet. Excess stain was removed by rinsing thrice with sterile
PBS and left for drying. Furthermore, the biofilm formations were quantified by
resolubilization of the wells containing crystal violet stain in 200 pl of 95%
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ethanol. The optical density was determined at 595 nm in a microplate reader
(MR 9602). The uninoculated wells containing broth alone were considered as the
blank control. In this study, MRSA isolates with optical density greater than that of
the negative control were considered positive for biofilm production. According to
the degree of biofilm formation, isolates were ranked in to three groups: weakly or
non-adherent, optical density <0.111; moderately adherent, optical density
>0.111 or equal to or <0.222; strongly adherent, optical density >0.222 [16].
The whole tests were carried out in triplicates and the data are expressed as
mean =+ standard deviation in order to validate the findings statistically.

Statistical analysis

The data were analyzed using Statistical Package for Social Services
(Windows, version 20, Chicago, IL, USA). The odds ratio, 95% confidence
intervals, and p value were calculated using this software. Descriptive statistics
was conducted. Logistic regression analyses were used to examine the association
among different variables and the outcome variable. The p value of <0.05 was
considered statistically significant.

Results
Sociodemographic and clinical data

A total of 307 HIV-infected patients were included in this study with the
response rate of 99.03%. The majority of the participants were females 176
(57.3%). The age of participants ranged between 18 and 70 years with a median
age of 39.8 years. During the study period, the majority of the patients (90.2%)
was receiving highly active antiretroviral drug treatment for more than 1 year. The
mean CD, count was 591.01 cells/mm and 59 (19.2%) patients were under
co-trimoxazole prophylaxis.

Prevalence of S. aureus and MRSA

During the study period, totally 122 (39.7%) isolates of S. aureus were
retrieved from the 307 HIV-positive patients. Among the 122 S. aureus, 64 isolates
with zone of inhibition <21 mm in cefoxitin disk diffusion assay were identified
as MRSA. Therefore, the prevalence of MRSA among S. aureus-positive HIV
patients was calculated as 52.45% (64/122) and the overall prevalence of MRSA
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among HIV patients was detected as 20.8% (64/307). The rate of nasal
colonization was relatively higher among females 35 (54.6%). Regarding the
age, the highest number of MRSA was observed in the age group of 30-39
(27;42.1%), followed by 40—49 (24; 37.5%), 50-59 (7; 10.9%), 18-29 (6; 9.3%),
and >60 (1; 1.5%). It was found that 17 (26.6%) of the MRS A-positive patients
were currently under co-trimoxazole prophylaxis and the most recent CD4 count
of 18 (28.1%) patients were <350. Details of sociodemographic and clinical data
of the participants are shown in Table L.

Risk factors for nasal colonization of MRSA

Different risk factors were analyzed for a possible association with nasal
colonization of MRSA among HIV-infected patients. It was observed that patients
in the age group of 30-39 years were more colonized by MRSA (Table I). In
addition, MRSA colonization rate was slightly higher among females (35; 54.8%).
No significant association of MRSA colonization with gender (p value = 0.63) of
the patient was noted in this study (Table I). In bivariate analysis, MRSA
colonization was statistically significant in patients with CD, count <350
(p value =0.002) and co-trimoxazole prophylaxis (p value = 0.003). Risk factors

Table 1. Details of age, gender, antibiotic usage, and the recent CD,4 count of the S. aureus-positive
study participants

Overall frequency S. aureus

colonization MRSA colonization

Variables N (%) Positive Negative p value
Age (years) 0.63

18-29 10 (8.2) 6 4

30-39 56 (45.9) 27 29

40-49 41 (33.6) 24 17

50-59 13 (10.7) 7 6

60-69 1 (0.8) 0 1

>70 1 (0.8) 0 1
Gender

Female 73 (59.8) 35 38 1

Male 49 (40.2) 29 20 0.22
Current use of co-trimoxazole

Yes 19 (15.6) 17 2 0.003

No 103 (84.4) 47 56 1
Most recent CD,4 count

<350 20 (16.4) 18 2 0.002

>350 102 (83.6) 46 56 1

Note: MRSA: methicillin-resistant Staphylococcus aureus.
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involved in the colonization of MRSA with statistical significance in bivariate
analysis were further analyzed using the method of multivariate analysis and were
found to be devoid of any prominent association among themselves (Table II).

Antimicrobial susceptibility pattern of MRSA

Antibiotic susceptibility profile of all MRSA isolates was confirmed using
10 antibiotics. The results revealed that all the MRSA isolates were susceptible to
the antibiotics tested to a varied extent. Moderate degree of resistance was
manifested against four antibiotics. Isolates that are resistant to erythromycin
were 48.4%, followed by tetracycline (45.2%), co-trimoxazole (39.0%), doxycy-
cline (32.8%), and gentamicin (23.4%). However, a lower degree of resistance was
displayed against ciprofloxacin (9.3%), chloramphenicol (9.3%), clindamycin
(3.1%), and amikacin (9.3%). Invariably, all MRSA isolates were 100% sensitive
to vancomycin (Table III). The multidrug resistance in this study was extrapolated
as resistance to three or more groups of the 10 antibiotics tested. A notable result
obtained from this study is that 18.75% (n = 12) of the MRSA isolates could be
considered as MDR (Table IV). All the MRSA strains were further taken up for
elucidating the biofilm-forming potential.

Biofilm-forming potential of MRSA
In this study, 22 MRSA isolates were found to be positive for biofilm
formation. The rate of biofilm formation in qualitative tube assay was 34.3%. The

results of the quantitative analysis revealed that the biofilm formation varied

Table II. Analysis of risk factors for nasal colonization of MRSA in HIV-positive individuals attending

ART clinic
MRSA colonization

Variables Yes No COR [95% CI] p value AOR [95% CI]  p value
Current use of co-trimoxazole

Yes 17 2 1 1

No 47 56 10.12 [2.22, 46.10] 0.003 - 1.00
Most recent CD,4 count

<350 18 2 10.95 [2.41, 49.69] 0.002 1 1.00

>350 46 56 1 -

Note: MRSA: methicillin-resistant Staphylococcus aureus; CI: confidence interval; ART: antiretroviral
therapy; COR: crude odds ratio; AOR: adjusted odds ratio.
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Table III. Antibacterial susceptibility profile of MRSA isolates against 10 antibiotics

Susceptibility pattern (n = 64)

Antibiotics R I S

Erythromycin 31 (48.4%) 14 (21.8%) 19 (29.6%)
Gentamicin 15 (23.4%) 10 (15.6%) 39 (60.9%)
Tetracycline 29 (45.3%) 10 (15.6%) 25 (39.0%)
Doxycycline 21 (32.8%) 4 (6.2%) 39 (60.9%)
Ciprofloxacin 6 (9.3%) 4 (6.2%) 54 (84.3%)
Clindamycin 2 (3.1%) 2 (3.1%) 60 (93.7%)
Co-trimoxazole 25 (39.0%) 19 (29.6%) 20 (31.2%)
Chloramphenicol 6 (9.3%) 2 (3.1%) 56 (87.5%)
Amikacin 6 (9.3%) 0 58 (90.6%)
Vancomycin 0 0 64 (100%)

Note: MRSA: methicillin-resistant Staphylococcus aureus; S: susceptible; R: resistant; I: intermediate.

Table IV. Multidrug co-resistant profile of MRSA isolates

Antibiotics Resistant strains (r)

E, TET, and COT

E, TET, and GEN

E, TET, GEN, and COT

E, TET, DOX, and GEN

E, TET, DOX, and CIP

E, TET, DOX, and COT

E, TET, COT, and CIP

E, TET, DOX, COT, and CH

E, TET, DOX, COT, CLI, GEN, and AM
E, TET, DOX, COT, GEN, CH, and AM
E, TET, DOX, COT, GEN, CLI, CH, and AM
Total

| Y G

—_

Note: MRSA: methicillin-resistant Staphylococcus aureus; E: erythromycin; TET: tetracycline; DOX:
doxycycline; COT: co-trimoxazole; GEN: gentamicin, CIP: ciprofloxacin; CLI: clindamycin; CH:
chloramphenicol; AM: amikacin.

among the isolates. It was found that 7 of the isolates exhibited strong biofilm-
forming potential and 11 of the isolates showed moderate potency, whereas the
rest of them were weak biofilm producers. Among the biofilm-forming MRSA
isolates, 54.5% of them were MDR. In this study, all the MDR isolates showed
biofilm formation in varied degrees. The statistical analysis of biofilm-forming
MRSA and MDR isolates showed that the MDR isolates were significantly
associated with the formation of biofilm (p < 0.05).
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Discussion

The findings from this study provides a baseline data pertaining to the
prevalence, risk factors, antimicrobial susceptibility profiles, and biofilm-forming
potentials of nasally colonized MRSA among HIV-infected patients in the
Arba Minch province of Ethiopia. In this study, totally 307 patients were included.
It was noticed that females in the age group of 30-39 years were found to be
more affected and this was in accordance with an earlier study conducted at
another prefecture of Ethiopia [12]. The reason for predominance of female
patients could be due to high prevalence of HIV among them. Accordingly, more
females consult the ART clinic than males. It has been previously reported that
sociodemographic factors could cause higher MRSA colonization rates among
HIV patients [4].

The prevalence rate in this study was higher than that reported in Ethiopia
(37.3%), India (36.11%), and South Africa (36.3%) [17—19]. Moreover, the results
of prior meta-analysis study showed that the pooled prevalence of MRSA among
symptomatic study population in Ethiopia was 32.5%, corresponding to diverse
clinical specimens [20]. For instance, studies reported from Bahirdar, Debre
Markos, Harar, and Jimma showed prevalence rates of MRSA as 54.9% (in and
out patients), 49.7% (patients with surgical site infection), and 49% (in patients),
respectively [21-23]. Furthermore, nasal carriage rates of MRSA in this study are
compared with various studies in general population of Ethiopia and found to be in
range between 5.2% and 48%. It has been reported that nasal carriage rates of
MRSA in food handlers, school children, janitors, medical students, healthcare
workers, and prisoners were 5.2%, 9.8%, 34.7%, 37.8%, 44.1%, and 48%,
respectively [16, 24-28]. On the whole, the estimates of WHO revealed that the
combined prevalence of MRSA in diverse population of African region is between
12% and 80% [29]. However, the prevalence rate found in this study is
considerably higher than that observed in certain other region of Ethiopia
(16.8%) and also Brazil (21.8%) in HIV patients [13, 30]. Moreover, a recent
meta-analysis conducted on the combined prevalence of MRSA among HIV
patients from different regions of the world is found to be much lower (6.9%) than
our findings [31]. The possible reason for the high prevalence rate observed in this
study can be attributed to the routine visits of HIV patients to the hospital and
healthcare facilities. Due to its easy mode of transmission, a majority of HIV
patients carry MRSA unknowingly and asymptomatically; hence, they too serve as
silent reservoirs. It is corroborated that MRSA is endemic in most hospitals and
healthcare facilities and is a major risk factor leading to the colonization [4]. Since
the majority of MRSA infections is acquired from hospitals or healthcare setups,
vigilant screening of incoming patients for MRSA as well as precautions with
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MRSA-positive patients is needed to prevent the risk of self-infection and for
attaining a reduced transmission rate.

In contrast with our results, the rate of prevalence reported from USA was
comparatively higher (82%) in pediatric HIV patients [32]. The discrepancy in the
result of prevalence rate of MRSA may be attributed to the sociodemographic
variations in the study population, sample size, and laboratory techniques.
Regarding the risk factors, relationship between the low CDy4 count and nasal
colonization of MRSA was not significant in this study and is consistent with the
previous study suggesting that the colonization of MRSA in HIV patients might be
independent of CD,4 T-lymphocyte counts [33].

Prompt detection of MRSA and elucidation of its susceptibility profile have
a pivotal role from a treatment point of view due to limited therapeutic options.
Published literature pertaining to the antibiogram of MRSA obtained from
HIV patients in Ethiopia is scanty. In this study, totally 10 commonly used
antibiotics were selected to inspect the resistance profile of MRSA. A varied
level of antibiotic resistance was detected in all the MRSA isolates. Higher extent
of resistance was particularly exhibited against four antibiotics, such as erythro-
mycin, tetracycline, co-trimoxazole, and doxycycline, which are in line with the
prior studies conducted in Ethiopia [12, 13]. The higher rate of resistance
exhibited by MRSA could be attributed to the presence of genes conferring
resistance. Multidrug resistance of MRSA is currently considered as a global
threat by the WHO. The results of this study showed that the emergence of high
multiresistant MRSA could be due to the erroneous or over use of those
antibiotics in the study area. Invariably, a majority of the MRSA isolates were
highly susceptible to clindamycin, amikacin, chloramphenicol, and vancomycin.
Similar pattern of susceptibilities was noticed in an erstwhile study [12].
Therefore, the overall results of antimicrobial susceptibility profile could be
helpful for judiciously choosing antibiotics for the effective management of
MRSA in HIV patients.

It is evident that biofilm production is an inherent pathogenic mechanism
exhibited by the species of genus Staphylococci. The biofilm-forming capacity of
Staphylococci is well documented under natural and laboratory conditions [34].
The ability of biofilms to safeguard S. aureus from the host immunity is well-
known; however; the precise mechanisms for this intricate process are not yet
clearly elucidated [35]. Invariably, all the MDR isolates showed biofilm formation
and 31.81% of them were found to be strong biofilm producers and these results
obtained are in agreement with earlier studies [16, 36, 37]. In addition, biofilm-
forming MRSA isolates were more resistant than non-biofilm-forming MRSA.
Further statistical analysis of biofilm-forming MRSA and MDR isolates revealed
that biofilm formation in MRSA is positively skewed toward the MDR isolates. It
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is acknowledged that biofilm-producing bacteria are highly resistant to many
broad spectrum antibiotics [38].

Limitation of the study

The sample size was small and the information pertaining to the socio-
demographic and clinical data of the study population was limited. For example,
history of hospitalization, surgery in the prior year, viral load, prior skin and soft
tissue infections, hygiene status, comorbidities, drinking/smoking habits, and
persistent or intermittent status of MRSA were not included. In addition, molecular
detection of resistance and biofilm-encoding genes was not carried out. However,
this study is exclusively focusing on the prevalence, antimicrobial susceptibility
profile, and biofilm-forming potentials of MRSA among HIV-infected patients.

Conclusions

This study revealed a high prevalence rate in the nasal colonization of
MRSA in HIV-infected patients. Higher rate of nasal colonization of MRSA in the
HIV patients implies the possibilities of cross transmission and infection. Of the
64 MRSA isolates, 18.75% (n=12) were considered as MDR. The results
revealed that biofilm formation in MRSA is positively skewed toward the MDR
isolates. With regard to antimicrobial susceptibility tests, notably 80%—100% of
the MRSA isolates were susceptible to clindamycin, chloramphenicol, amikacin,
and vancomycin. Our preliminary results on antibiogram envisage the feasibility
of using these antibiotics as empirical treatment in the study area. Screening of
HIV patients for colonization with MRSA, accurate susceptibility testing, and
decolonization efforts are critical parts of an effective strategy to minimize the
alarming spread of this organism. Therefore, an MRSA control program that
includes a regular laboratory-based surveillance, hygiene education, and standard
and contact precautions to stop transmission and decolonization with topical or
systemic treatment are imperative in the study area. Finally, further in-depth
researches examining more risk factors and molecular surveillance to evaluate
possible outbreaks, emergence, and evolution of MRSA strains are warranted.
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