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ABSTRACT

Background: Emergence of resistant S. aureus strains is of great public health concern especially among the

immune-compromised subjects.

Method: A total of 236 mid-stream urine samples were obtained from the HAART departments of the selected
hospitals in Anambra central. The isolates were identified using cultural and biochemical characterization. Their
antibiotic susceptibility patterns were evaluated using disk-diffusion method.

Results: Sixty-two (62) Staphylococcus aurues isolates were recovered from the 236 clinical samples. The S. aureus
isolates showed 38.7% resistance to Vancomycin, 41.93% resistance to gentamicin, 33.8% resistance to ofloxacin,
48.39% resistance to tetracycline, 64.52% resistance to erythromycin and 100% resistance to Amoxicillin-
clavulanic acid and Cefuroxime. Twenty-four isolates were Vancomycin Resistant Staphylococus aureus (VRSA).

Conclusion: The S.aureus isolates were multidrug resistant.

Keywords
Antibiotic resistance, Staphylococcus aureus, HIV Positive
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Introduction

Staphylococcus aureus is a known source of community- and
hospital-acquired infections. It is an important opportunistic
bacterial pathogen causing significant morbidity and higher risk
of death among the immune-compromised individuals like HIV
patients [1,2]. HIV-infected subjects are commonly susceptible
to this pathogen and HIV infection has been a known risk factor
for methicillin-resistant S. aureus (MRSA) carriage and infections
[3,4]. Colonizing feature of S. aureus is a potential factor for
infection as an individual colonized with MRSA strain has a higher
risk of subsequent infection [5,6] and infection of MRSA has
been reported more in HIV-infected persons [4,7,8]. This might
be linked to continued viral replication, increased viral load and

the consequent decline in CD4+ T cells among the HIV-infected
persons [3,4]. S.aureus has been identified as being responsible for
morbidity and mortality among HIV patients, produces important
virulence factors and readily acquires resistance to different
antibiotics [3].

Accumulation of resistance factors by S. aureus has rendered
the bacterium dominant and immune to many antibiotics and
this has sharply increased the burden of MRSA which is often
associated with increased morbidity and mortality of the patients
[7,9]. The increased incidence of MRSA has led to more frequent
use of vancomycin, a reliable drug against MRSA infections.
However, irrational use of antibiotics has led to the emergence of
vancomycin resistance phenotype among S. aureus strains [10,11].
There are increasing reports on emergence of S. aureus strains with
decreased susceptibility to vancomycin and other glycopeptides
[12,13]. Vancomycin-resistant Staphylococcus aureus (VRSA)
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strains may contain two vancomycin resistance genes, vanA and
vanB genes [10]. This study was therefore designed to evaluate
antibiotic resistant Staphylococcus aureus among HIV Patients
in some selected Hospitals in Anambra Central senatorial district,
Anambra Nigeria.

Methods

Isolation and Identification

Two hundred and thirty-six (236) mid-stream urine samples were
collected from patients in the out-patient heart to heart clinics
of the Chukwuemeka Odimegwu Ojukwu University Teaching
Hospital, Amaku, Regina-Caeli Specialist Hospital and St.
Joseph Hospital, Adazi-Nnukwu all in Anambra central district.
Only one sample was collected per patient. Samples were then
transported in rigid outer boxes to the Microbiology laboratory at
Nnamdi Azikiwe University, School of Pharmacy, Agulu within
1hr of collection. Verbal informed consent was obtained from all
patients prior to specimen collection and the study was conducted
after obtaining due ethical approval from the ethical committee
of the hospital (COOUTH/CMAC/ETH.C/VOL.1/0053). S.
aureus isolates were identified based on standard microbiological
techniques. Identification of isolates was by colony morphology,
Gram staining, catalase test and coagulase test. Thereafter, isolates
that were positive to Gram staining, catalase and coagulase tests
were considered as S. aureus [1,9,14].

Antibiotic Susceptibility Study

Antibiotic susceptibility testing was done using the Kirby Bauer’s
Disk diffusion method. The antibiotic discs (Oxoid and Abtek,
UK) containing the following antibiotics was used: Vancomycin
(30ug), Gentamycin (10ug), Ofloxacin (5ug), Tetracycline
(30ug), Amoxicillin-clavulanic acid (30ug), Erythromycin (5ug),
Cefuroxime (30ug), Fusidic acid (10ug), Ceftazidime (10ug) and
Ceftriaxone (30ug). Isolates were classified as either resistance or
intermediate or sensitive according to the CLSI (2016).

Results

The prevalence of S. aureus based on age of the participants is
shown in Table 1. The prevalence of S. aureus was highest among
the age groups 22-32 years and 33-43 years with prevalence of 7.2
% and 9.74% respectively. This was followed closely by 6.36%
prevalence in the age group of 44-54 years. The age group 0-10
and 11 — 21 years had a prevalence rate of 0.85% respectively and
in the age group > 55 years had a prevalence rate of 1.27%.

Table 1: Prevalence of S. aureus based on age.

Age (Years) Number Numb.er Nun.nl.)er Prevalence
Tested Negative positive (%)
0-10 18 16 2 0.85
11-21 29 27 2 0.85
22-32 47 30 17 7.20
33-43 63 40 23 9.74
44 — 54 56 41 15 6.36
>55 23 20 3 1.27
TOTAL 236 171 62 26.27

The prevalence of S. aureus based on gender of the participants
involved is indicated in Table 2. Analysis of the prevalence showed
that females had a significantly higher prevalence of S. aureus
compared to male counterparts. Table 3 shows the susceptibility
/resistance percentage of S. aureus to selected antibiotics.
The isolated organism, S. aureus showed 38.7% resistance to
Vancomyecin, 41.93% resistance to Gentamicin, 33.8% resistance
to ofloxacin, 48.39% resistance to Tetracycline, 64.52% resistance
to erythromycin and 100% resistance to Amoxicillin-clavulanic
and Cefuroxime. The multiple antibiotic resistance index (MARI)
in the study was 0.6. This is > 0.2 thus indicating that S. aureus
in this study was from a high risk source of contamination where
several antibiotics have been used. Table 4 shows the distribution
of resistance based on age. The prevalence of Vancomycin
resistance was highest with the age group 33-43 years (20.97%).

Table 2: Prevalence of S. aureus based on Gender.

Gender Number Number Number Prevalence
Tested Negative positive (%)
Male 95 76 19 8.05
Female 141 98 43 18.22
TOTAL 236 171 62 26.27
Table 3: Susceptibility of S. aureus to various antibiotics.
Antibiotics (%) Susceptible Intermediate (%) Resistant (%) MRI
Vancomycin (30ug) 21(33.87) 17(27.42) 24 (38.71) 0.60
Gentamicin (10ug) 35 (56.45) 1(1.61) 26 (41.93)
Ofloxacin (5ug) 38 (61.29) 3(4.83) 21 (33.87)
Tetracycline (30ug) 19 (27.41) 13 (20.97) 30 (48.39)
Amoxicillin —
Clavulanic acid (10ug) . ) (I
Erythromycin (15ug) | 10 (16.13) 12 (19.35) 40 (64.52)
Cefuroxime (30ug) - - 62 (100)

*CLSI standards for zone diameter interpretive criteria (nearest whole
mm).
The MRI was calculated using = a/bxc.

Table 4: Distribution of Resistance Based On Age.

Antibiotics Age Quantity J;i‘;?lf:;; Eg:;f;;ﬁ? p-value
0-10 1 1.61 0.322 0.534
11-21 1 1.61
. 22-32 2 3.23
Vancomyein 5, 43 13 20.97
44-54 5 8.06
> 55 3.23
0-10 0.0 0.0 0.122 0.817
11-21 0.0 0.0
. 22-32 12 19.35
Gentamicin 3343 9 14.52
44-54 5 8.06
>55 0 0.0
0-10 2 3.23 -0.018 0.973
11-21 1 1.61
. 22-32 9 14.52
Offoxacin 3343 5 8.06
44-54 2 3.23
>55 2 3.23
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0-10 7 323 0.146 0.783
11-21 2 323
Tetracycline 2232 6 9-68
3343 15 24.19
44-54 3 323
> 55 3 4.84

0-10 2 323 0.149 0389
11-21 2 323
| 2232 7 11.29
Erythromyein =4, 5 e 35.48
44-54 9.68
> 55 1 1.61

0-10 D) 323 0292 0.287
- 11-21 2 323
fgzxﬂﬁz 2232 5 27.42
woid 3343 23 37.09
44-54 15 24.19
> 55 3 4.84

0-10 2 323 0292 0.287
11-21 3 323
, 2232 17 27.42
Cefuroxime 1343 3 37.09
44-54 15 24.19
> 55 3 4.84

Table 5: Distribution of antibiotic resistant S. aureus based on Gender.

Antibiotics Gender Prevalence of | Correlation I
res. coeff.
Male 5(8.06)
\% i 1.000%** 0.00001
. Female | 19 (30.65)
Male 16 (25.81)
Gent i
entamyetn Female | 10(16.13)
Offoxacin Male 7(11.29)
Female 14 (22.58)
Mal 22 (35.4
Tetracycline ae (35.48)
Female 9 (14.52)
Male 16 (25.81)
Eryth i
ryromyetn - pemale | 24 (38.71)
Amoxicillin — Male 19 (30.65)
Clavulanic acid Female 43 (69.35)
Cefuroxime Male 19 (30.65)
Female 43 (69.35)

** Correlation is significant to the 0.01 level.

The distribution of antibiotic resistant S. aureus based on gender
of participants is shown in table 5. In females, Vancomycin
resistance was 30.65% while in males, the prevalence was 8.06%.
Gentamicin resistance in males was 25.81% and 16.13% in
females. Erythromycin resistance in male participants was 25.81%
and 38.71% in females whereas the prevalence of Tetracycline
resistance in males was 35.48% and 14.52% in females. However,
there was a 100% prevalence of Amoxicillin —Clavulanic acid
and Cefuroxime in both male and female participants. Figure 1
shows the distribution of Vancomycin resistant S. aureus and
Vancomycin susceptible and intermediate S. aureus among the
recovered staphylococci isolates.

Discussion
Human immunodeficiency virus (HIV) is a major health problem

in Nigeria. HIV positive patients are much more prone to many
opportunistic infections as their immune status are compromised
[15]. There has been an increase in the rate of infection and
diseases caused by MRSA throughout the world. The situation is
even more alarming among patients with reduced immunity [16].
Understanding the antibiotic resistance among S. aureus strains
infecting HIV positive patients is important for the design of
treatment and control strategies. Out of the 236 samples derived
from the various HAART Clinics, 62 S. aureus were isolated .The
finding from this study was higher than 9.3% prevalence reported
by Olivo ef al., [17] in Brazil and 5.4% in Nigeria by Moses et al.,
[18]. This variation could be linked to the regional difference in
infection control and antibiotic use policies [19]. Twenty —one out
of the 62 S.aureus isolates (33.87%) were Vancomycin susceptible
S. aureus (VSSA), 17 (27.42%) were Vancomycin intermediate
S. aureus (VISA) and 24 (38.71%) of them were VRSA (Figure
1). In our study, the prevalence of VRSA was higher among the
females (30.65%) than in the males (8.06%). A similar higher rate
of resistance among female subjects had been reported in Southern
Iran by Farhad et al., [19].In contrast, higher rate of S. aureus
colonization was reported among the male in Central Nepal by
Neupane et al., [4].

Number resistant (%)

m Vancomycin
Susceptible S. aureus

m Vancomycin Resistant
S.aureus

Vancomycin
Intermediate S. aureus

Figure 1: Distribution of Vancomycin resistant S. aureus and Vancomycin
susceptible and intermediate S. aureus among the recovered staphylococci
isolates.

In line with our findings, Neupane et al. [4] equally reported a
higher rate of S. aureus colonization among patients of age
group 31-40 years among HIV Patient. Similarly, Reinato et al.
[21] reported 36.1% of S. aureus colonization rate among the
HIV patients of age group 30-39 years. Some of the risk factors
that have been linked with the emergence of S.aureus infections
among HIV infected subjects include living conditions, previous
hospitalization, use of fluoroquinolones and third generation
cephalosporins, other secondary co-infections and low level of
CD4 cells [4].

In this study, all the isolates showed resistance to a minimum of
7 antibiotics including vancomycin, a finding that is comparable
to what was reported by Adegoke and Okoh [21]. Vancomycin
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resistance is acquired by mutation and thickening of cell wall due
to accumulation of excess amounts of peptidoglycan [22]. The
increased thickness and poor cross-linked nature of cell wall layer
of a VISA strain increases the amounts of D-Ala-D-Ala (building
blocks of cell wall as a binding site for vancomycin). These impede
the penetration of vancomycin towards pentapeptide targets
resulting in diminished effects of vancomycin due to competition
[13,23]. Resistance to vancomycin occurs due to the function of
the van gene complex. The product of the vand gene is a ligase
that alters the dipeptide residue from D-Ala-D-Ala to D-alanyl-
D-lactate (D-Ala-D-Lac), a dipeptide with substantially reduced
affinity for the antibiotic [12,13].

Conclusions

Our study reports a high recovery of S.aureus from clinical samples
of HIV positive patients in Anambra Central. The S.aureus isolates
were multidrug resistant. However, vancomycin in clinical settings
should be used cautiously to curtail the appearance and spread of
new resistant strains.

References

1. Ugwu MC, Anie CO, Ibezim EC, et al. Antimicrobial
Evaluation of Methicillin-Resistant Staphylococcus Aureus
Nasal Carriage amongst Healthy Students in Agbor, Delta
State, Nigeria. Archives of Clin Microbiol. 2016; 7: 2:13.

2. Anie CO, Ugwu MC, Ibezim EC, et al. Antibiogram of
Methicillin-Resistant Staphylococcus aureus Isolates among
Healthy Human Subjects in Oleh, South-Southern Nigeria.
Int. J. Curr. Microbiol. App. Sci. 2017; 6: 3710-3716.

3. Ferreira DC, da Silva GR, Cavalcante FS, et al. Methicillin-
resistant Staphylococcus aureus in HIV patients: Risk factors
associated with colonization and/or infection and methods

for characterization of isolates — a systematic review. Clinics.
2014; 69: 770-776

4. Neupane K, Binod Rayamajhee, Jyoti Acharya, et al.
Comparison of Nasal Colonization of Methicillin-Resistant
Staphylococcus aureus in HIV-Infected and Non-HIV Patients
Attending the National Public Health Laboratory of Central
Nepal. Canadian Journal of Infectious Diseases and Medical
Microbiology. 2018; 9.

5. Kim MW, Greenfield BK, Snyder RE, et al. The association
between community-associated Staphylococcus —aureus
colonization and disease: a meta-analysis. BMC Infectious
Diseases. 2018; 18: 86.

6. Ugwu MC, Ikegbunam MN, Nduka SO, et al. Molecular
Characterization and Efficacy of Antibiotic Combinations on
Multiple Antibiotic Resistant Staphylococcus aureus isolated
from nostrils of healthy human volunteers. J Pharm Sci and
Res. 2013; 5: 26-32.

7. Chinnambedu RS, Marimuthu RR, Sunil SS, et al. Changing
antibiotic resistance profile of Staphylococcus aureus isolated
from HIV patients (2012-2017) in Southern India. Journal of
Infection and Public Health. 2020; 13: 75-79.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Popovich K J, Smith KY, Khawcharoenporn T, et al.
Community-associated methicillin-resistant Staphylococcus
aureus colonization in high-risk groups of HIV-infected
patients. Clinical Infectious Diseases. 2012; 54; 1296-1303.

Ike B, Ugwu MC, Ikegbunam MN, et al. Prevalence,
Antibiogram and Molecular Characterization of Comunity-
Acquired Methicillin-Resistant Staphylococcus Aureus in
AWKA, Anambra Nigeria. The Open Microbiol Journal.
2016; 10: 211-221.

Saced A, Ahsan F, Nawaz M, et al. Incidence of Vancomycin
Resistant  Phenotype of the Methicillin  Resistant
Staphylococcus aureus Isolated from a Tertiary Care Hospital
in Lahore. Antibiotics. 2019; 9: 3.

Perwaiz S, Barakzi Q, Farooqi BJ, et al. Antimicrobial
susceptibility pattern of clinical isolates of methicillin resistant
Staphylococcus aureus. J. Pak. Med. Assoc. 2007; 57:2.

Shekarabi M, Hajikhani B, Salimi Chirani A, et al. Molecular
characterization of vancomycin-resistant Staphylococcus

aureus strains isolated from clinical samples: A three year
study in Tehran, Iran. PLoS ONE. 2017; 12: e0183607.

Gardete S, Tomasz A. Mechanisms of vancomycin resistance in
Staphylococcus aureus. J Clin Invest. 2014; 124: 2836-2840.

Cheesbrough M. District laboratory practice in tropical
countries. Cambridge 374 University Press UK 2004; 136-42.

Clinical and Laboratory Standards Institute (2016)
Performance Standards for Antimicrobial Susceptibility
Testing M100S, 26th Ed.

Emeka-Nwabunnia I, Chiegboka NA, Udensi UJ, et al.
Vancomycin-Resistant Staphylococcus aureus Isolates from
HIV Positive Patients in Imo State, Nigeria. Science Journal
of Public Health. 2015; 3: 5-1.

Shittu AO, Okon K, Adesida S, et al. Antibiotic resistance and
molecular epidemiology of Staphylococcus aureus in Nigeria.
BMC Microbiology. 2011; 11: 92-99.

Olivo T, Carvalho de Melo E, Rocha C, et al. Risk factors
for acquisition of methicillin-resistant Staphylococcus aureus
among patients from a burn unit in Brazil. Burns. 2009; 35:
1104-1111.

Moses A, Uchenna U, Nworie O. Epidemiology of Vancomycin
resistant Staphylococcus aureus among clinical isolates in a
tertiary hospital in Abakaliki, Nigeria. American Journal of
Epidemiology & Infectious Diseases. 2013; 1: 24-26.

Farhad S, Zienab M, Torabi-Nami M. Vancomycin-Resistant
Staphylococcus aureus isolates among hospitalized patients;
a tertiary medical care center experience from Southern Iran.
Cogent Medicine. 2016; 3: 1163768.

Lilian Reinato, Daiana Patricia Marchetti Pio, Leticia Lopes
et al. Nasal colonization with Staphylococcus aureus in
individuals with HIV/AIDS attended in a Brazilian Teaching
Hospital. Revista Latino-Americana de Enfermagem. 2013;
21: 1235-1239.

Genet Mol Med, 2021

Volume 3 | Issue 1 | 4 of 5



22. Adegoke AA, Okoh Al The in vitro effect of vancomycin on  24. Bakthavatchalam YD, Babu P, Munu samy E, et al. Genomic
multidrug resistant Staphylococcus aureus from hospital currency insights on heterogeneous resistance to vancomycin and
notes. African Journal of Microbiology Resources 5: 1881-1887. teicoplanin in Methicillin-resistant Staphylococcus aureus: A

23. Kobayashi SD, Musser JM, DeLeo FR. Genomic analysis first report from South India. PLoS ONE. 2019; 14: ¢0227009.

of the emergence of vancomycin —resistant Staphylococcus
aureus. M Bio. 2012; 3: 170-182.

© 2021 Anucha JC, et al. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License

Genet Mol Med, 2021 Volume 3 | Issue 1| 5 of 5



