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Staphylococcus aureus is colonized in anterior nares, throat, axilla, groin, pharynx and
gastrointestinal tract and damaged skin surface. Colonization provides a reservoir from
which bacteria can be introduced in the body in immunocompromised. Fifty individuals
newly diagnosed with Human Immunodeficiency Virus (HIV) infection and 50 non
infected individuals were screened for nasal and throat carriage of Staphylococcus aureus
after obtaining informed consent. Methicillin sensitive screening and other antimicrobial
susceptibility testing was conducted using the disc diffusion method. The strains were
characterized by phage typing. Four of 50 (8%) HIV infected individuals were colonized
with Staphylococcus aureus in the throat while 22 (44%) were colonized in nares. None of
the HIV non-infected cases had Staphylococcus aureus in the throat but 11 (22%) was
colonized with S. aureus in the nares. The difference in the throat carriage rate between the
HIV infected and HIV non infected group was not significant (p=0.117). Out of the four,
only one HIV infected individual had exclusive throat carriage. Three out of the four
strains were typable using the conventional set of phages. Only single strain was non
typable. Interestingly, in the three individuals with both the throat and nasal colonization,
each isolate from nasal and throat proved to have a different phage pattern. Screening
limited to anterior nares may miss those individuals who may have colonization of the
throat with a different strain of Staphylococcus aureus as well as exclusive colonization of
throat.

Introduction

for ~ Staphylococcus aureus. However,
numerous other sites can be colonized,

Staphylococcus aureus is the most common
nosocomial  pathogen, accounting  for
approximately 20% of all nosocomial
pathogens (1). Human are natural reservoir of
Staphylococcus aureus. Thirty to fifty percent
of healthy adults are colonized (2). It is both a
commensal organism and a pathogen. The
anterior nares are the main ecological niche
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including the axilla, groin, pharynx and
gastrointestinal tract and damaged skin
surface. Colonization provides a reservoir
from which bacteria can be introduced, when
host defences are breached whether while
shaving, aspiration, insertion of indwelling
catheter, or surgery. Colonization clearly
increases the risk of subsequent infection (3;
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4). Most of the screening programmes for
Staphylococcus aureus is confined to anterior
nares only. A swab specimen from throat is
yet not considered to be standard due to the
discomfort it adds to the patient and the cost
to the health care system (5).

Some studies have found a variable frequency
of Staphylococcus aureus throat carriage
ranging from 4% to 64% (6). Other studies
have revealed exclusive colonization of the
throat which may be missed on screening
anterior nares only (5). It has been said that
screening throat swabs significantly increases
the sensitivity of detection among carriers by
25.7% (7).

Hence, screening confined to anterior nares
only, leaves behind those individuals who
harbour Staphylococcus aureus in their throat.
In this study we evaluated the rate of throat
carriage in a selected group of population and
typed the isolates obtained from throat as well
as anterior nares.

Materials and Methods
Bacterial strains and culture conditions

A total of 50 newly diagnosed adult HIV
infected and a equal number of HIV non
infected individuals who attended the ICTC,
Department of Microbiology, MAMC, New
Delhi during the year 2010 were recruited in
the study.

After obtaining the informed consent, a
questionnaire capturing the risk factors
associated with carriage was filled. Samples
were taken from surface of tonsils and nasal
vestibulum using a cotton swab.

The swabbed samples were directly
inoculated onto the 5% sheep blood agar, Mac
Conkey agar and mannitol broth and
incubated at 37°C for 24 h. Staphylococcus
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aureus isolates were identified by their colony
characteristics, Gram stain appearance and a
battery of standard biochemical tests (8).

MRSA screening and antimicrobial
susceptibility
Using cefoxitin  disc  diffusion method

according to CLSI guidelines, 2010 (9), all
Staphylococcus aureus strains were screened
for methicillin resistance. The isolates were
further subjected to antimicrobial susceptibility
testing to a large panel of antibiotics by the
disc diffusion method employing the modified
Stokes technique (10), 1993. The antibiotics
discs contained: penicillin (10 1U), cephalexin
(30 pg), cephazolin (30 pg), clindamycin
(2ug), erythromycin (15ug), ofloxacin (5uQ),

ciprofloxacin ~ (5pg),  amikacin  (30ug),
gentamicin - (10 ug), netilmicin  (30pg),
tobramycin  (10pg), framycetin  (100uQ),

isepamycin (30ug), fusidic acid (10 pg),
chloramphenicol (5ug), rifampicin  (5ug),
cotrimoxazole (1.25/23.75ug), tetracycline
(30pg), vancomycin (30 pg), teicoplanin
(30ug), linezolid (30upg). Standard control
strains of Staphylococcus aureus used was
NCTC 6571.

Phage typing

All Staphylococcus aureus isolates obtained
were phage typed using standard method
described earlier (11). A single colony was
picked up and the phage pattern was checked
using the 23 phages of the basic set at routine
test dilution (RTD). Strains that were non-
typable at 1 RTD were typed at 100 RTD.
Non-typability was recorded when the strains
were non-typable at 100 RTD.

Statistical analysis
All qualitative data was analysed using chi

square test with p value < 0.005 considered to
be significant.
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Results and Discussion

Staphylococcus aureus was detected from
either anterior nares or throat in 35 out of 100
individuals examined. Four out of 50 (8%)
HIV infected individuals had Staphylococcus
aureus in their throat, while 22 (44%) HIV
infected individuals were grew
Staphylococcus aureus in their nares. None of
the HIV non infected individuals were
positive for Staphylococcus aureus in their
throat while 22% were positive from the
nares. Only one HIV infected individual
yielded Staphylococcus aureus exclusively in
the throat with culture negative from the nares
as shown in Table 1. The difference in the
throat carriage rate between the HIV infected
and HIV non infected group was not
statistically significant (p=0.117).

When risk factors for throat carriage was
studied, it was found that three out of four
(75%) individual who had throat carriage
were females (p = 0.236). One out of four

(25%) had history of intake of antibiotics in
the past six months (p = 0.464), 50% (2/4)
had history of tuberculosis and surgery in the
past (p = 0.584), while 25% had a history of
alcohol intake and smoking (p = 1.000) Table
2.

All the four Staphylococcus aureus isolates
from the throat were methicillin sensitive. The
antimicrobial susceptibility of Staphylococcus
aureus isolates obtained from the throat
swabs of HIV infected cases were performed
against 22 antimicrobial agents. Resistance
was encountered only in the case of four
antimicrobial agents viz penicillin, ofloxacin,
ciprofloxacin and cotrimoxazole. While all
the strains were resistant to penicillin, three
were resistant to cotrimoxazole (75%) and
only single isolate appeared resistant to both
the fluroquinolones, ofloxacin and
ciprofloxacin. Three of the four isolates of
Staphylococcus aureus from throat swabs
were typable. Only one strain was non typable
(Figure 1).

Table.1 Staphylococcus aureus isolation rates in throat and anterior nares in HIV infected
individuals

Results for Results for throat
nares

Positive Positive
Positive Negative
Negative Positive
Negative Negative
Total

No (%) of HIV
infected patients
3(6)

19 (38)
1(2)

27 (54)

50 (100)

Table.2 Risk Factors for Throat carriage of Staphylococcus aureus

Risk Factors for throat carriage of @ Percentage of P value
Staphylococcus aureus individuals

Females 75 0.236
Incidence of Antibiotic intake in past 6 25 0.465
months

History of tuberculosis 50 0.584
History of surgery 50 0.584
History of alcohol intake and smoking 25 1.000
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Table.3 Comparison of phage pattern of Staphylococcus aureus isolated from throat and nares of
the same HIV infected individual

Patient Phage pattern of throat
No. isolate

1 Group Il - 42E/47

13 NT

20 Group 11 - 42E/47/83A

Phage pattern of nasal
isolate
Group I - 42E/47/77/83A
Mixed (I, 111) - 52A/42E/83A
Group I - 52/52A/80

Fig.1 Phage typing results of Staphylococcus aureus isolated from throat swabs

In this study, it was found that HIV infected
subjects had a low rate of throat carriage — 2%
of cases with exclusive throat carriage and 8%
nasal and throat carriage. Even a single isolate
present in the throat can cause severe infections
in individuals. Several studies (7, 12, 13) have
attempted to work out the rate of throat carriage
of Staphylococcus aureus either exclusively or
in association with nasal carriage. None of these
workers appear to have taken the HIV status of
the cases studied. The present study have
reported a low throat carriage rate as compared
to nasal, while, one of previous study, (13)
reported a much higher exclusive throat carriage
of 20% than nasal carriage 8%.

On comparing rate of throat carriage between
HIV infected and HIV non infected individuals,
it was found that HIV infected group had a
higher carriage rate. Or in other words HIV
infected individuals are at risk of throat
carriage. This association has not been
developed earlier. On studying the risk factors it
was found that hospitalization in the past six
months, history of surgery in the past, history of
tuberculosis and alcohol intake were associated
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m Typability

Non typability

with acquisition of throat carriage.

In this study, predominantly resistance was
encountered against four antimicrobial agents
viz penicillin, ofloxacin, ciprofloxacin and
cotrimoxazole. Not many studies in the past
have done antimicrobial susceptibility from
throat swabs against such a large panel of
antimicrobial drugs.

On comparing the phage pattern of throat
isolates from nasal isolates obtained from the
same individual, it was found that the strains
isolated from both the sites are not identical to
each other as shown in Table 3. Hence, a
different strain of Staphylococcus aureus
harbouring the throat may be missed if only
anterior nares are screened.

In summary, this study revealed that
Staphylococcus aureus reside not only in
anterior nares but throat is also an important site
for its carriage. Screening only anterior nares
may miss those individuals who harbour
Staphylococcus aureus only in their throats.
Also, an isolate in the nares may be totally
different from the isolate obtained from the
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throat of the same individual. This different
strain from the throat may be an MRSA while
the nasal isolate may be MSSA, this type of
finding may have serious implication in
infection control strategy. Therefore, screening
for carriage of Staphylococcus aureus should be
done from both throat and nose.
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