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Abstract

in Bangladesh.

Introduction: Newborn acquires Staphylococcus
aureus including methicillin resistant Staphylococcus

Objective: The objective of the study was to

aureus (MRSA) from adult sources. There are limited

determine the frequency of Staphylococcus aureus

data on Staphylococcus aureus carriage rate among

nasal colonization among HCWs and mothers/careg-

health care workers (HCWs) and other adult contacts

ivers attending neonatal intensive care unit (NICU) of
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coccus carriage rate was 20.6% and among mother/

(BSMMU), to evaluate antibiotic sensitivity pattern

family members carriage rate was 16.1%. None of

of identified organism and to study the risk factors of

the study sample harbored MRSA or VRSA strain.

carriage among the study groups.

The isolated organisms are least sensitive to
commonly used oral antibiotics, the present study did

Methods: This is a cross sectional observational

not find any risk factors for colonization of Staphylo-

study conducted in NICU, BSMMU, Dhaka, Bangla-

coccus aureus.

desh from July 2017 to December 2018 among health
care workers, other staffs and mothers/family

Keywords: Nasal Carriage; Staphylococcus Aureus;

members with access to NICU. The inclusion criteria

MRSA; Health Care Workers (HCWs); Mother/

were all doctors, nurses and other staffs of NICU and

Caregiver; Bangladesh

mothers/family members caring the admitted newborn and consented to participate in the study. Nasal

1. Introduction

swab was collected aseptically using sterile cotton

Staphylococcus aureus, a commensal of human skin

swab by the trained research assistant from both the

and mucosae is the second most common pathogen

nostrils following standard procedure and was sent

responsible for health-care associated infections

immediately to microbiology lab for isolation and

(HAIs) in newborn that accounts for high morbidity,

identification of Staphylococcus strain following

mortality, and healthcare-associated costs [1]. Methi-

standard procedure and drug susceptibility testing.

cillin resistant Staphylococcus aureus (MRSA) has

IBM SPSS software package version 20 was used to

emerged as a virulent pathogen causing significant

analyse all collected data.

increase in late-onset infections in premature and
critically ill infants in the U.S. neonatal intensive care

Results:

Nasal

swab were tested

from

250

units (NICUs) [2]. Vancomycin Resistant Staphylo-

participants; 49.6% were mothers/family members

coccus Aureus (VRSA) is also an emerging problem

and 50.4% were HCWs of different categories.

in health care associated infections in hospital.

Staphylococcus aureus was isolated in 18.4% of the

Newborn acquires Staphylococcus aureus including

participants. Among HCWs Staphylococcus carriage

MRSA from adult sources because many healthy

rate was 20.6% and among mother/family members

people may carry it as a part of the normal micro

carriage rate was 16.1%. There was no MRSA

flora associated with the nose, throat, perineum or

isolate. The isolated organisms are least sensitive to

skin [3]. The most frequent carriage site is the

commonly used oral antibiotics, the present study did

vestibulum nasi (or anterior nares), which serves as

not find any risk factors for colonization of Staphyl-

reservoir for the spread of the pathogen [4, 5]. In

ococcus aureus.

about 20% to 80% of the human population, anterior
nares is the site of S aureus colonization [6]. Various

Conclusion: The Staphylococcus aureus carrier rate

proteins and many cell surface components help this

among health care workers and mothers/attendants of

bacteria to establish solid interactions with nasal

NICU, BSMMU is 18.4%, Among HCWs Staphylo-

epithelial cells [7] and thereby transforms into

Journal of Pediatrics, Perinatology and Child Health

189

J Pediatr Perinatol Child Health 2022; 6 (1): 188-199

DOI: 10.26502/jppch.74050101

persistent carriage state. Acquisition of asymptomatic

[17]. For developing countries its impact seems to be

nasal carriage of Staph aureus and subsequent

worse as outbreak investigation capability by

transformation into persistent nasal carrier potentially

bacterial identification and antimicrobial suscep-

disperse the organisms into the environment around

tibility testing is limited and there is financial

them. Recent acquisition of such carriage leads to

constraint to treat severe health care associated

clinical S. aureus infection, both for the carrier and

MRSA infections [18]. For Bangladesh neonatal

for other individuals [8, 9]. Persistent carriers are

sepsis shares a major cause of neonatal death [19].

considered as key source of infection in intensive

Health care providers and mothers/caregivers having

care unit (ICU) patients [10].

contact with newborns harbouring Staphylococcus
aureus could be an important source of such

From several studies it is evident that elimination of

infection. Most of the NICUs in Bangladesh allows

carriage in the anterior nares, incidence of S. aureus

visit by mother/caregiver to NICU as per policy.

infections get reduced [11]. Nasal carriage of MRSA

There is no adequate information on routine screen-

is reported to vary between 6.3 and 17.8% in the

ing of Staph aureus and MRSA, VRSA nasal

general population and between 18.2 and 43.8% in

colonization among health care providers working in

health care workers [12, 13]. Certain host factors,

NICU. Therefore the prevalence of Staphylococcus

such as the obesity , HIV infection, diabetes with

aureus and MRSA, VRSA nasal colonization in

need for dialysis, chronic diseases like granuloma-

health care and mother/caregiver provider needs to be

tosiss with polyangiitis (formerly known as Wege-

determined before instituting measures to prevent the

ner’s granulomatosis), rheumatoid arthritis, skin and

transmission of such pathogens. Isolation & identify-

soft tissue infections atopic dermatitis, and recurrent

cation Staphylococcus strain and determining the

furunculosis have been related with an increased

sensitivity pattern of the isolated organisms will also

carriage rate [14]. Transmissions of Staphylococcus

allow use of rational antibiotic in case of suspected

aureus including MRSA from health care workers to

infection and thus contribute to reduce neonatal

newborn admitted in NICU results in nosocomial

mortality and morbidity.

sepsis [15]. Screening and eradication of MRSA from
colonized healthcare workers have been recognized

The objective of the study was to determine the

and recommended as an important part of a compre-

frequency of Staphylococcus aureus including MRSA

hensive infection control policy for this organism

& VRSA nasal colonization among health care

[16]. Therefore, transmission from person to person

providers and mothers/caregivers attending NICU of

and from health care worker to newborn patients is a

Bangabandhu Sheikh Mujib Medical University

health care concern of present time. There are limited

(BSMMU), to evaluate antibiotic sensitivity pattern

data regarding Staphylococcal infection outbreak in

of identified organism and to study the risk factors of

neonatal care unit and Staphylococcus aureus

Staphylococcus aureus carriage among the study

carriage rate among health workers in developing

groups.

countries. Staphylococcal particularly MRSA infections are associated with increased mortality and costs

2. Methodology

for the healthcare systems in developed countries

This is a cross sectional observational study carried
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out in the NICU, BSMMU, Dhaka, Bangladesh from

interviewing the participants. The primary outcome

July 2017 to December 2018 among health care

was frequency of carrier of Staphylococcus aureus,

workers, other staffs and mothers/family members

MRSA, VRSA and other organisms among health

having access to NICU during the study period. The

care providers and mothers/family members. The

inclusion criteria were all doctors, nurses and other

participants were considered positive for nasophar-

staffs of NICU and mothers/family members caring

yngeal carriage of Staphylococcus aureus if sample

the admitted newborns and consented to participate in

from one or both of the nostrils yielded growth of

the study. The exclusion criteria were those not

Staphylococcus aureus. Baseline characters of health

giving consent and suffering from respiratory tract

care workers and mothers/family members of NICU,

infection at the time of sample collection. The study

risk factors of Staphylococcus aureus, MRSA and

protocol was approved by institutional review board

VRSA carriage among the study groups and

(IRB), BSMMU. Nasal swab was collected by the

antibiotic sensitivity pattern in study samples were

trained research assistant from both the nostrils.

collected.

Universal aseptic procedure was followed while
collecting the sample. Two sterile cotton swab sticks

2.1

one for each nostril were used for sample collection.

presentation

Before starting collecting sample patients identify-

Data were analyzed using IBM SPSS software

cation no and the side of the nostril from which

package version 20.0 (IBM Corp, Armonk, New

sample is collected is marked with a permanent

York, USA). Prevalene/carriage rate was calculated

marker on the surface of the test tube containing the

in percentage. Categorical varibles were expressed as

swab stick. Each swab stick is moistened with sterile

proportion and quantitative variables as mean ± SD.

saline and then inserted to a depth of approximately

Comparisons between groups for categorical varia-

one cm in each nostril; swab stick was then rotated

bles were performed using the χ2-test. Student’s t-test

five times over the inner wall of the ala and nasal

was used to compare two groups for normally

septum. After collection the swab stick is returned to

distributed quantitative data. The significance of the

the container test tube sealed with cotton wool and

obtained results was judged at the 5% level.

Data

editing,

processing,

analysis

and

sent immediately to the microbiology laboratory for
inoculation in blood & chocolate agar media.

3. Results
There were 250 participants in this study (Figure-1);

The isolated microbial colonies was identified in the

majority (49.6%) were mothers/family members

microbiology lab and drug sensitivity was tested

followed by doctors (36%), nurses (12%), cleaners

using

resistant

(1.6) and others (0.8%). Female outnumbered the

(MRSA) and vancomycin resistant (VRSA) strains

male participants (78.8% Vs 21.2%). Mean age

was identified by oxacillin/cefoxitin & vancomycin

(±SD) was 31.86 years ±9.001 with minimum age 20

disk diffusion methods respectively. For collection of

years and maximum 62 years; maximum (51.6%)

other relevant data, a structured questionnaire was

belonged to 20-30 years age category. Mean (±SD)

constructed and informations were gathered by

body mass index was 23.73 ± 3.12 with prevalence of

standard

technique.

Methicillin
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obesity among 14 participants (5.6%). History of

xone, cefotaxim, ciprofloxacin and cefradine was

smoking/tobacco consumption was observed among

demonstrated in around 50 to 60% of isolates.

21(8.4%) participants (Table-1). Staphylococcus

Amoxycillin, erythromycin and azithromycin were

aureus was isolated from one or both anterior nares

least sensitive to the isolates. Only one participant of

among 46 (18.4%) out of 250 participants (Table-2).

mother/family member category had isolate of

Among 126 HCWs Staphylococcus isolated in 26

Acinetobacter species which was multidrug resistant

(20.6%) and among 124 mother/family members

being sensitive only to colistin. The frequency of risk

carriage rate was 16.1% (20 out of 124). Twenty

factors associated with nasal carriage of Staphylo-

doctors (22.2%) out of 90, 4 nurses (13.3%) out of

coccus aureus were studied between carriers and non-

30, 1(25%) cleaner out of 4, 1(50%) other category

carriers. Medical disorder was considered as risk

staff out of 2 and 20 mothers/family members out of

factor if hypertension, diabetes mellitus chronic

124 were found positive for nasal carriage of Staphy-

kidney disease, bronchial asthma/COPD and other

lococcus aureus and all were Methicillin Sensitive

category was present in isolation or in combination.

Staphylococcus aureus (MRSS). No participants in

Oral, inhaled or topical nasal steroid was considered

the study group carried MRSA or VRSA strain.

as immunosuppressive medication. Hand washing

Antibiotic sensitivity pattern (Figure-2) showed that

with soap water at least 3 times daily was taken as

100% of isolated Staphylococcus aureus strains were

hand washing habit. Bivariate analysis did not find

sensitive to meropenem, amikacin, netilmycin, vanc-

any statistically significant association between risk

omycin and linezolid. About 80-90% of the isolated

factors and nasal carriage status among the

strains were sensitive to gentamicin, cefuroxime,

participants.

cloxacillin and cotrimoxazole. Sensitivity to ceftria-

Figure 1: Categories of participants.

Variables

Values

Male N (%)

53 (21.2)

Female N (%)

197 (78.8)

Age (mean±SD) (min-max)

31.86 ± 9.001 (20-62)
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Age (median IQR)

30

Age (mode)

28

Age category
20-30 N (%)

129 (51.6)

31-40 N (%)

84 (33.6)

41-50 N (%)

21 (8.4)

≥51 N (%)

16 (6.4)

BMI(mean ± SD)

23.73 ± 3.12

Obesity N (%)

14 (5.6%)

Smoking/tobacco consumption (n %)

21 (8.4%)

Table 1: Baseline characteristics of the participants (N=250).

Participants Category

Staphylococcus aureus (MSSA)

MRSA Positive

VRSA Positive

Positive N (%)

N (%)

N (%)

Doctors (N=90)

20 (22.2%)

0

0

Nurses (N=30)

04 (13.3%)

0

0

Cleaners (N=4)

01 (25%)

0

0

Others (N=2)

01 (50%)

0

0

Caregivers (N=124)

20 (16.1%)

0

0

Total (N=250)

46 (18.4%)

0

0

Table 2: Staphylococcus aureus status among the participants (N=250).

Figure 2: Drug sensitivity pattern of MSSA.
Journal of Pediatrics, Perinatology and Child Health
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Staphylococcus

Staphylococcus aureus

p-value

aureus positive N=46

negative N=204

Male

12 (24.4)

43 (20.3)

female

34 (75.6)

161 (79.7)

20-30

20 (44.4)

110 (53.2)

31-40

18 (40.0)

65 (32)

41-50

5 (11.1)

16 (7.9)

>50

2 (4.4)

149 (6.9)

Yes

2 (4.4)

11 (5.4)

No

44 (95.6)

193 (94.6)

Doctors

20 (44.4)

70 (34)

Nurse

04 (8.9)

26 (12.8)

Cleaner

01 (2.2)

03 (1.5)

Mother/Other caregiver

19 (42.2)

105 (51.2)

Others

01 (2.2)

01 (0.5)

Yes

21 (44.4)

79 (38.4)

No

25 (55.6)

125 (61.6)

Yes

01 (2.2)

10 (4.9)

No

45 (97.8)

194 (95.1)

Yes

11 (24.4)

64 (31)

No

35 (75.6)

140 (69)

0.383

Yes

9 (20)

66 (32.5)

0.099

No

37 (80)

138 (67.5)

Yes

42 (91.1)

170 (84.2)

No

04 (8.9)

34 (15.8)

Yes

38 (84.4)

158 (77.3)

No

08 (15.6)

46 (22.7)

0.46

Age category
0.624

Obesity
0.79

Categories of participant
0.42

Medical Illness
0.547

Intake of Steroid/ Immunosuppressive drugs

0.384

H/O taking antibiotics in preceding 4 weeks

Hospital admission in preceding 1 month

Daily Bathing Habit
0.237

Hand washing Habit
0.23

Practice of ablution
Journal of Pediatrics, Perinatology and Child Health
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Yes

29 (62.2)

107 (52.2)

No

17 (37.8)

97 (47.8)

0.332

Table 3: Risk factors associated with nasopharyngeal carriage of Staphylococcus aureus (N=250).

4. Discussion

culture processing as well as local infection control

A total of 46 S. aureus isolates were recovered from a

standards and the local prevalence of MRSA. It

total of 250 participants (18.4%, 46/250), with no

should also be noted that body sites other than

isolates

Nasal

nasopharynx notably the oropharynx and even the

carriage rate detection from this study is 18.4%

inguinal area are considered as primary sites with

which include health care workers (HCWs) and

higher prevalence of colonization [30]. Culture

mothers/attendants. Among the 126 health care

survey of the nares alone therefore greatly under-

workers (HCWs) coloninization rate was 20.63% and

estimate the prevalence of S. aureus colonization.

for attendants the carrier rate was 16.12%. This

Indeed, many individuals with colonization in the

carrier rate among HCWS is in line with other

throat or on the skin over the inguinal area did not

internationally reported findings (19.80–48 %) [20,

show any colonization in the nasopharynx [31]. Some

21]. However some reports from neighboring

studies have demonstrated that S. aureus, and

countries showed a lower carrier rate 15.7%-12.67%

specifically

[22, 23]. Staphylococcus carrier rate was low among

(MRSA) genetic background USA300 can be found

the attendants in comparison to other studies where

elsewhere on the body (reviewed in reference [30].

showing

methicillin

resistance.

the

methicillin-resistant

S.

aureus

rate ranged 23.4% [24] and 25.3% [25].
In another study it was found that asymptomatic
In this study the study population included only the

individuals are likely to carry methicillin susceptible

female attendant which might explain the low carrier

staphylococcus aureus (MSSA) strain than skin and

rate in this study. This study did not find any carrier

soft tissue infected (SSTI) patients (85% vs 38%);

for MRSA or VRSA strain among HAWs and

MRSA strain carrier was higher among SSTI (62%

attendants. MRSA carrier rate among health care

vs 15%). But samples taken at the same time from

workers (HCWs) shows wide variability among

inguinal region showed higher proportions of isolate

different published reports ranging 5.8 to 17.8% [26,

to be MRSA strain; 63% in infected patients and 26%

27]. It was also very low (0.3%) among community

in non-infected patients [32]. In this study, among the

residents [24, 25]. Varying rates for MRSA carriage

health care workers S.aureus carriage rate was

by HCWs are also reported in Pakistan 1.49% [28]

highest among doctors (22.2%). This finding was

and other neighbouring country like India (39.7%)

similar with some other published study [22], where

[28, 29]. The variation of this estimated prevalence

the carriage rate was comparable 20.8 % in Nepal.

may be due to difference in sampling, choice of

Rate of carriage is lower than doctors among nurses

anatomic site for culture to assess colonization, the

(13.3%). But Khanal R et al. and Rajaduraipandi K et

study setting, and the methodology used for MRSA

al. reported higher carriage rate for S. aureus
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particularly MRSA among nurses than doctors [22,

this study findings oral medication cloxacillin and

29]. Number of other categories HCWs were less and

cotrimaxazole, ciprofloxacin can be recommended

estimated carriage rate is comparable with other

for decolonization of S.aureus carriers. For empiric

study [29]. Highest carriage rate (51.6%) was

therapy of possible staphylococcal disease Netilm-

observed in 20-30 years category. This finding is

ycin, Gentamicin cloxacilllin can be recommended as

self-explanatory if the mean age of the participants is

first line therapy.

considered. Due to inclusion of only female caregiver
and all the nursing staffs being female, female

4.1 Limitation

participants outnumbered the male in this study.

In this study carriers were not classified as persistent
or intermittent carriers. One important limitation of

This study did not find any association of

present study is that mupirocin, the agent recomm-

staphylococcus carrier with different risk factors. But

ended for eradication of staphylococcal nasal

factors having significant association with Staphyl-

carriage, was not tested.

ococcus carriage were male sex, nursing occupation,
4-6 years of working duration in some other study

5. Conclusion

[33]. As most of the participants in this study were

The Staphylococcus aureus carrier rate among health

female, the highest estimated carriage rate was more

care workers and mothers/attendants of NICU,

among female although gender is not an important

BSMMU is 18.4%, Among HCWs Staphylococcus

risk factor in this study. In another study also sex did

carriage rate was 20.6% and among mother/family

not affect the carriage rate [34]. Certain hast factors

members carriage rate was 16.1%. None of the study

such as the underlying conditions or diseases are

sample harbored MRSA or VRSA strain. The

associated with nasal colonization of S.aureus;

isolated organisms are least sensitive to commonly

obesity, HIV infection, diabetic patient on dialysis,

used oral antibiotics, the present study did not find

skin soft tissue infection, atopic dermatitis, recurrent

any risk factors for colonization of Staphylococcus

furunculosis, chronic diseases like granulomatosis

aureus.

with polyangitis, rheumatoid arthritis [35]. For
healthy subject smoking was not found consistently
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