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ABSTRACT

Background: Methicillin resistant Staphylococcus aureus (MRSA) has been recognized as an
important pathogen causing Nosocomial infections with severe consequences despite antibiotic
therapy. Nasal carriage among healthcare workers, play an important role in the transmission
of this organism within the hospital setting.

Objectives: To determine the MRSA carriage rate among health care workers” in University of
Maiduguri Teaching Hospital

Materials and Methods: We conducted a cross sectional studies on healthcare workers (HCW)
in University of Maiduguri Teaching Hospital Nigeria. A total of 385 healthcare workers and
students on rotation in all surgical units, intensive care unit (ICU), accident and emergency,
operating theatre and special care baby unit were randomly recruited and screened for nasal
carriage of MRSA using nasal swab.

Results: The overall carriage rate of MRSA was 13.5%; it was higher among Nurses and in
ICU/theatre. The MRSA isolates showed variable resistant to commonly used antibiotics but
are highly sensitive to clindamycin and mupiricin.

Conclusion: Periodic screening of HCWs and decolonization of carriers should be considered.
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Staphylococcus aureus mainly colonizes the
nasal passages, which acts as its primary
reservoir. About 20%-45% of the general
population is colonized by of S. aureus, with
an estimated nasal MRSA colonization of
1.3%. Studies showed that average carriage
rate among healthcare workers (HCWs) was
4.6% of MRSA and 23.7% of methicillin
sensitive Staphylococcus aureus (MSSA),
while 5.1% had clinical infections with MRSA.
Several studies in Nigeria documented a
prevalence rate of nasal carriage of MRSA
between 13.6%-38.9%. These colonized
HCWs have been linked to numerous MRSA
infection outbreaks in the hospitals with
increased morbidity and mortality in
addition to the healthcare burden. It has been
reported that one of the most important
sources of staphylococci for nosocomial
infections is nasal carriage among hospital
personnel. Nasal carriages of S. aureus play a
key role in the epidemiology and
pathogenesis of S. aureus infections. Hospital
staff has been reported to have significantly
higher nasal carriage prevalence than
inpatients.

Hands are the main vector for transmitting S.
aureus from surfaces to the nasal niche e.g.
through  nose  picking!l.  Colonized
individuals may transmit the organism to

another person through direct contact,
usually through colonized hands and
aerosolization following sneezings.
Colonization of the anterior nares is a

recognized risk factor for subsequent S.
aureus Infection!l.
The risk factors associated with MRSA

colonization are prior prolonged
hospitalization, preceding antimicrobial
therapy, close proximity to a patient

colonized or infected with MRSA, presence of
skin or soft tissue infections and presence of
invasive devices.

Eradication of S. aureus from the anterior
nares has been proven to reduce S. aureus
infections. MRSA carriage by hospital staff
normally responds to treatment with
mupirocin nasal ointment, antiseptic solution
for washing and shampooing and

hexachlorophene
carriers.

powder for perineal
There is dearth of study documenting the
prevalence of nasal carriage of MRSA
especially in North eastern part of Nigeria,
hence, this study was carried out.

Materials and Methods

This is a hospital based cross-sectional study
carried out among healthcare workers in
University of Maiduguri Teaching Hospital.
Ethical approval was obtained from the
ethical committee of the hospital and
informed consent was obtained from each
participant.

A total of 385 healthcare workers and
students on rotation in the surgical wards,
operating theatre/intensive care unit (ICU),
accident and emergency unit (A&E), and
special care baby unit (SCBU) of the
University of Maiduguri Teaching Hospital
were sampled. A questionnaire was used to
collect the sociodemographic and other
relevant information from the participants. A
sterile swab stick moistened with sterile
physiologic saline was used to take specimen
from the anterior nares; the swab was rotated
at least 5 times in the nostrils. The specimens
were then transported to the Microbiology
laboratory within one hour of collection for
processing. The specimens were inoculated
into sheep Blood agar and Mannitol salt agar.
The two agar plates were incubated at 37°C
for 18-24 hours under aerobic atmosphere.
Colonies that appear as yellow to cream or
occasionally white, 1-2 mm in diameter, with
slightly raised edges after overnight
incubation are Gram stained and tested for
catalase production. Coagulase test was
carried out on all isolates that are Gram
positive and catalase positive. All Gram
positive, Catalase positive and Coagulase
positive cocci were identified as S. aureus.
Colonies confirmed to be S. aureus, by the
panel of test above were screened for
Methicillin resistance using modified Kirby-
Bauer method. This was done by streaking
the inocula onto Mueller Hinton agar plates
evenly and placing a Cefoxitin (30ug) disc
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and incubated at 35°C for 18-24 hours.
Isolates with inhibition zone diameter of <
21mm around Cefoxitin disc were considered
as MRSA strains.

Inocular were standardized according to
clinical and laboratory standard institute
(CLSI) standards, four to five colonies of 24
hour pure culture isolates were inoculated
into 5mls of sterile physiologic saline in a
sterile test tube and turbidity adjusted to
match a McFarland 0.5 Barium sulphate
standard'e. Sterile cotton swab was dipped
into the suspension and rotated several times.
Excess suspension was removed by pressing
the cotton swab firmly onto the inner surface

Table 1: Distribution by Age and Sex ( n=385).

of the tube. Using the modified Kirby-Bauer
method, this was streaked onto Mueller
Hinton agar plates and the antibiotic disc
were then placed onto the inoculated plates
and incubated at 35°C for 18-24 hours. The
zone of inhibition around the antibiotic disc
was then read according to CLSI guidelines?s.
Result

A total of 385 healthcare workers were
screened for nasal carriage of MRSA. Their
ages ranged from 18-56years (mean=30.2,
SD=+7.3). Two hundred and eighteen (56.6%)
were males and 167(43.4%) females, with a
male/female ratio of 1.3:1

Age (years) Male Female Total (%)

<20 0 7 7(1.8)
20-29 90 86 176(45.7)
30-39 94 56 150(39.0)
40-49 28 16 44(11.4)
250 6 2 8(2.1)
Total 218 167 385(100)

One hundred and seventy-eight (46.2%) were from surgical ward, 88(22.9%) from the theatre/ICU,
74(19.2%) from accident and emergency, and 45(11.7%) from SCBU. The carriage rate of MRSA was
18.2% in Theatre/ICU, 17.8% in SCBU, 14.9% in A&E and 9.6% in the Ward.

Table 2: Work Station Related Carriage of S. aureus And MRSA (n=385)

Work Station S. aureus Carriage MRSA (%) Non-Carriers (%) Total Sampled
(%) (%)

Ward 50(28.1) 17(9.6) 111(62.4) 178(46.2)

Theatre/ICU 41(46.6) 16(18.2) 31(35.2) 88(22.9)

A&E 33(44.6) 11(14.9) 30(40.5) 74(19.2)

SCBU 16(35.6) 8(17.8) 21(46.7) 45(11.7)

Total 140(36.4) 52(13.5) 193(50.1) 385(100)

P-value = 0.198
One hundred and forty (36.4%) healthcare

workers were nasal carriers of S.aureus,

52(37.1%) of the 140 harbour MRSA. The
overall carriage rate of MRSA was 13.5%. It

Borno Medical Journal ¢July-December 2019 ¢ Vol. 16 ¢ Issue 2

@ o

Page | 7

This work is licensed under a Creative Commons Attribution 4.0 International License



Abubakar A et al

also varied among the different cadre of nurses (9.8%) and technicians (10.5%).
health workers, being highest among Nurses  Although the difference was not statistically
(20%), Ward Attendants (17.5%), Doctors significant (P-value = 0.483).

(12.2%), medical students (10.9%), student

Table 3: Prevalence of S. aureus and MRSA Based on Cadre (n=385)

Cadre S. Aureus MRSA (%) Non-Carriers (%) Total Sampled
Carriage (%) N=385 (%)

Doctors 37(45.1) 10(12.2) 35(42.7) 82(21.3)
Nurses 30(42.9) 14(20) 26(37.1) 70(18.2)
Medical student 41(32.0) 14(10.9) 73(57.0) 128(33.2)
Student nurses 11(26.8 4(9.8) 26(63.4) 41(10.6)
Ward Attendants 14(31.1) 8(17.8) 23(51.1) 45(11.7)
Technicians 7(36.8) 2(10.5) 10(52.6) 19(4.9)

Total 140(36.4) 52(13.5) 193(51.1) 385(100)

P-value = 0.483

The MRSA isolates were multi-drug resistant. ~ Isolates were 100% sensitive to mupirocin,
Isolates were 100% resistant to penicillin G, 96.2% to clindamycin and 904% to
61.5% resistant to amoxyclav. Isolates showed marginal
trimethoprim/sulfamethoxazole, 55.8% to sensitivity to ciprofloxacin (Table 4).
tetracycline and 51.9% to erythromycin.

Table 4: Antibiotics Sensitivity and Resistant Profile of MRSA Isolates (n=385)

Antibiotics Sensitive (%) Resistant (%)
Amoxyclav 47(90.4) 5(9.6)
Erythromycin 25(48.1) 27(51.9)
Tetracycline 23(44.2) 29(55.8)
TMP-SMZ 20(38.5) 32(61.5)
Ciprofloxacin 29(55.8) 23(44.2)
Clindamycin 50(96.2) 2(3.8)
Penicillin G 0(0) 52(100)
Mupirocin 52(100) 0(0)
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Discussion
The nasal carriage of S. aureus among HCW
of 37.1% found in this study was comparable
to the nasal carriage rate of 35.6% and 37.3%
reported by Egwuatu et al8 and Goyal et al
respectively. This contrast to findings from
southern part of Nigeria (64%)7, Ethiopia
(28.8%) and India (48%). The carriage rate of
MRSA of 13.5% in this study was comparable
with that reported by other workers8,17, but
differ from the findings from other studies in
Nigeria (30% and 38.9%)7,9 and Libia (22%).
The differences in the nasal carriage of S.
aureus and MRSA seen above may be due to
differences in study design as well as local
prevalence and infection control strategy of
the different hospitals from these studies are
carried out.

Nasal colonization by MRSA was highest
among the Nurses (20%), Attendants (17%)
and Doctors (12.2%) in this study. In the same
Rashid et all9
incidence of MRSA nasal colonization among
nurses (27.3%) followed by Doctors (18.5%),
sanitary workers (13.6%) and administrative
staff (2.1%). Shibabaw et all8 also reported
colonization rates of 21.2%, 12.5% and 12.5%
doctors

vein,

reported highest

among nurses, and laboratory
technicians respectively. However, Akujobi et
al7 documented nasal colonization rates of
50%, 34.1%, 28.8% 24% and 20% among
attendants, laboratory scientist, nurses,
doctors and cleaners respectively. The high
colonization rate among these groups of
HCWs may be due to their close contact with
patients which is of great concern since they
may act as reservoir for cross infection in the
medical setting.

The study found the highest rate of MRSA
colonization to be among HCW in
ICU/theatre (18.2%), followed by SCBU
(17.8%), accident and emergency unit (14.9%)

and surgical wards (9.6%). A study carried

out in Iran documented highest prevalence of
nasal carriage of MRSA in surgery and
(31.2%),
emergency unit (21.9%), internal medicine
and paediatrics (21.9%) and ICU (15.6%).
However, Egwuatu et al demonstrated that
up to 70% and 26.7% of MRSA nasal carriage
in the postnatal ward and

operating room followed by

was seen
theatre/ICU respectively. This higher rate of
nasal colonization by MRSA found in these
work stations may be because these places are
high dependency areas, with high use of
antibiotics and medical devices and usually
have patients that are vulnerable and having
higher tendency for infections. There could be
cross transmission between such patients and
the HCWs.

In this study, S. aureus isolates that were
total
resistance to penicillin G, and significant

methicillin resistant also showed
resistance to
trimethoprim/sulfamethoxazole, tetracycline
and erythromycin. This was in keeping with
reports from other studies9. Fadeyi et al9 also
reported that most of the MRSA isolate were
resistant to penicillin G, trimethoprim-
sulfamethoxazole and erythromycin but
and

sensitive to ciprofloxacin

amoxicillin/clavulanic acid. In Western
Australia, high resistance was observed
against erythromycin (60%) and ciprofloxacin
(26%) among the MRSA isolates. A study
from Taiwan reported very high resistance to
erythromycin (92%), while a report from
Eritrea found 27% resistance of MRSA to
erythromycin and 23 % to cotrimoxazole with
highest

tetracycline (88%).

resistance  observed  against
The high resistance of
MRSA to erythromycin, cotrimoxazole and
tetracycline may due to the abuse and misuse
of these antibiotics because they are cheap,

readily available and easily accessible over
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the counter in our environment. This study
found high sensitivity to clindamycin and
amoxicillin/ clavulanate and no resistance to
mupirocin  in agreement with other
studies9,23. The high sensitivity to these
antibiotics in this environment may be
because they are not routinely used due to
high cost and availability. Due to these
findings the use of these drugs to treat
suspected cases of MRSA infections will be
appropriate in this environment.

Conclusion

The prevalence of nasal carriage of S. aureus
and MRSA among HCWs in this study was
36.4% and 13.5% respectively. The carriage
rate of MRSA was highest among the Nurses.
Healthcare workers in ICU/theatre have the
highest colonization rates.

MRSA isolates were variably resistant to
trimethoprim/sulfamethoxazole, tetracycline
and erythromycin with 100% resistant to
penicillin G. Methicillin resistant S. aureus
isolates also show high sensitivity to
amoxicillin-clavulanic acid, clindamycin and
are all completely sensitive to mupirocin.

References

1. Aloyo TA, Bankole HS, Adeoti FM,
Gbohoun AA, Assavedo S,
Amoussou-Guenou M, et al.
Prevalence of nosocomial infection
and anti-infective therapy in Benin:
results of the first nationwide survey
in 2012. Antimicrobial Resistance and
Infection control 2014;3:17.

2. Que YA, Moreillon P. Staphylococcus
aureus (including toxic shock); In:
MandellGL, Bennett JE, Dolin R, eds.
Principles and Practice of Infectious
Diseases, 7th Ed. Philadelphia, Pa:
Elsevier Churchill Livingstone; 2009;
195: 2543-2578.

10.

Rahbar M, Yaghoobi M, Fattahi A.
Comparison of different laboratory
methods for detection of methicillin
resistant Staphylococcus aureus. Pak |
Med Sci 2006; 22 (4): 442-445.

Klevens RM, Morrison MA, Nadle J,
Petit S, Gershman K, Ray S, et al.
Invasive methicillin-resistant
Staphylococcus aureus infections in
the United States. JAMA 2007;
298:1763-71.

Laupland KB, Conly JM. Treatment of
Staphylococcus aureus colonization
and prophylaxis for infection with
topical intranasal mupirocin: an
evidence based review. Clin Infect Dis
2003; 37(7):933-938.

Gould IM. The clinical significance of
methicillin resistant Staphylococcus
aureus. ] Hosp Infect 2005;61:277-282
Akujobi CN, Ilo IA, Egwuatu CC,
Ezeanya CC. Prevalence of MRSA
among HCW in a tertiary institution
in Nigeria. Oriental Journal of
Medicine 2013;25:3-4

Egwuatu CC, Ogunsola FT, Egwuatu
TO, Oduyebo OO. Prevalence and
Risk factors for carriage of MRSA
among HCW in a tertiary institution
in Nigeria. IOSR-JDMS 2013;8:9-13.
Fadeyi A, Bolaji BO, Adesiyun OO,
Adesiyun OO, Adeboye MAN,
Olanrewaju TO et al. Methicillin
resistant S. aureus carriage among
healthcare workers of the critical care
unit in a Nigerian Hospital. A J Infect
Dis 2010; 6 (1):18-32.

Farzana K, Rashid Z, Akhatar N,
Sattar A, Khan JA, Nasir B. Nasal
Carriage of Staphylococcus in
healthcare workers: Antimicrobial
susceptibility profile. Pak Pharm. Sci

2008; 21(3): 290-294.

Borno Medical Journal ¢July-December 2019 ¢ Vol. 16 ¢ Issue 2

Page | 7

This work is licensed under a Creative Commons Attribution 4.0 International License



Nasal Carriage of Methicillin Resistant Stapylococcus aureus among Healthcare

11.

12.

13.

14.

15.

16.

Weithein HF, Melles DC, Vos MC,
Leeuven WV, Verbrugh HA, Nouwen
JL, et al. The role of nasal Carriage of
Staphylococcus  aureus infection.
Lancet Infect Dis 2005; 5: 751-762.

Egyir B, Guardabassi L, Nielsen SS,
Larsen J, Addo KK, et al. Prevalence of
nasal

carriage and diversity of

Staphylococcus ~ aureus  among
inpatients and hospital staff at Korle
Bu Teaching Hospital, Ghana. ] Glob
Antimicrob Resist 2013;1 (4): 189-193.
Jernigan JA, Pullen AM, Flowers L,
Bell M, Jarvis WR. Prevalence of and
risk factors for colonization with
Methicillin-resistant ~Staphylococcus
aureusat the time of hospital
admission. Infect. Control
Epidermiol.2003;24:409-414.

Kalmeijer MD, Coertjens H, Van
Nieuwland- Bollen PM, Bogaers-
Hofman D, De Baere GA, Stuurman A,
Van Belkum A Kluytmans JA.

Surgical site infections in orthopedic

Hosp.

surgery: the effect of mupirocin nasal
double-blind,
randomized, placebo  controlled
study. Clin. Infect. Dis 2002; 35: 353-
358.

Sandri AM, Dalarosa MG, Ruschel de
Alcantara L, da Siva Elias L, Zavascki
AP. Reduction in
nosocomial

ointment in a

incidence of
methicillin-resistant
(MRSA)
infection in an intensive care unit: role

Staphylococcus  aureus
of treatment with mupirocinointment
and chlorhexidine baths for nasal
carriers of MRSA. Infect. Control
Hosp. Epidemol. 2006; 27(2):185 - 187.
CLSL
Antimicrobial Susceptibility Testing;

Performance Standards for

Twenty-First Informational
Supplement. CLSI document M100-

17.

18.

19.

20.

21.

22.

23.

S21. Wayne, PA: Clinical and
Laboratory Standards Institute; 2011.
P 68-82.
Goyal R, Das S, Mathur M.
Colonisation of methicillin resistant
Staphylococcus aureus among health
care workers in a tertiary care hospital
of Delhi. Indian ] Med Sci 2002;56:321-
4

Shibabaw A, Abebe T, Mihret A. Nasal
carriage of MRSA among Dessie
Referral Hospital Healthcare Workers;
Northeast
Antimicrobial Resistance and
infection control 2013;2:25.

Rashid Z, Farzana K, Sattar A,
Murtaza G. Prevalence of nasal

Dessie Ethiopia.

Staphylococcus aureus and MRSA in
hospital personnel and associated risk
factors. Actapoloniac phermacutica-
Drug research 2012;69(5):985-991.
Golia S, Hittanahalli V, Kamath As,
Nirmal AR. A study of nasal carriage
of MRSA among healthcare workers
of tertiary care hospital Bangale.
International Journal of basic and
applied medical science 2013;3(1):3-7.
Nadia EA, Saleh HB “Nasal Carriage
of Staphylococcus in Health Care
Workers
American Journal of Microbiological
Research 2014;2(4):110-112.

Askerien M, Zeinalgadeh A, Japoni A,
Alborzi A, Memish ZA. Prevalence of
nasal carriage of methicillin-resistant

in Benghazi Hospitals.”

Staphylococcus aureus and its
antibiotic susceptibility pattern in
healthcare workers at Namazi
Hospital, Shiraz, Iran. International
Journal of infectious diseases
2009;13:e241-e247.

Baragundi MC, Sataraddi ]V,

Solabannavar SS. Healthcare workers:

Borno Medical Journal ¢July-December 2019 ¢ Vol. 16 ¢ Issue 2

Page | 7

This work is licensed under a Creative Commons Attribution 4.0 International License



Abubakar A et al

24.

A potential source of methicillin and

multidrug ~ Resistant ~ Coagulase
Nagetive Staphylococci. Int ] Med
Health Sci 2012;1(4): 9-14.

Lynne D, Geoffry WC, Frances GO,
John WP, Keryn C, Warren BG, et al.
Methicillin-resistant ~Staphylococcus
aureus , Western Australia. Emerging

Infect Dis 2005;11:1584-1587.

26.

community acquired methicillin-

resistant  Staphylococcus  aureus
isolates from children in Taiwan. Clin
Infect Dis 2004,39:481-485.

Naik DG, Teclu A. A study on
antimicrobial susceptibility pattern in
clinical isolates of Staphylococcus
aureus in Eritrea. The Pan African

Medical Journal. 2009;3:1

25. Wang CC, Lo WT, Chu ML, Siu LK.

Epidemiological typing 178 of

Cite this Article as: Abubakar Adamu, Hamman Ibrahim Garandawa Zailani Sambo B,
Mohammad Y, Aliyu Mohammad Kodiya, Yusuf Bukar Ngamdu, Abubakar Sadiq Baba, Mala
Bukar Sandabe, Babagana Ahmad Mohammad, Abdullahi Isa, Ajiya Abdulrazaq Nasal
Carriage of Methicillin Resistant Stapylococcus aureus among Healthcare Workers in
University of Maiduguri Teaching Hospital. Bo Med J 2019;16(2):
Conflict of Interest: None declared

Source of Support: Nil,

Borno Medical Journal ¢July-December 2019 ¢ Vol. 16 ¢ Issue 2 Page | 7

This work is licensed under a Creative Commons Attribution 4.0 International License



