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ABSTRACT:

This study aims to identify the bacteriology of both tonsillar swabs and biopsies specimens among children and
adult patients diagnosed with CT and RT (infected tonsils). In addition to obstructive sleep apnea (OSA) and
tonsillar hypertrophy (TH) (non-infected tonsils) all undergoing elective tonsillectomy and to characterize the
antibiotic susceptibility patterns of the most common isolate. A total number of 138 surgically removed palatine
tonsils were collected from 72 patients. Six types of antibiotics were selected to test the susceptibility of
Staphylococcus aureus isolates which are methicillin, gentamicin, erythromycin, cotrimoxazole, clindamycin and
fusidic acid. The most common isolate was S. aureus (190 isolatre) followed by Haemophilus influenza (83),
Streptococcus Group B (61), Haemophilus parainfluenza (33), Klebsiella pneumoniae (32), Streptococcus Group
G (29), Streptococcus Group F (14), Streptococcus Group C (12), Pseudomonas aeruginosae (10) and
Streptococcus Group A (9) and Streptococcus Group A (9). There was a 30.5% difference in the type of bacterial
isolates between tonsillar swab and biopsies. The high prevalence of S. aureus in patients with both infected and
non-infected tonsils suggests that this bacterium might not be the aetiological agent of chronic and recurrent
tonsillitis. The increased rate of resistance 10.6% to fusidic acid among methicillinsusceptible S. aureus (MSSA)

isolates makes this antibiotic a less potential drug of choice for patients with chronic and recurrent tonsillitis.
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NTRODUCTION

The diagnosis and treatment of chronic and

recurrent tonsillitis has been a common

problem to otolaryngologist'. In the past,

chronic tonsillitis was largely a clinical concept
but today bacteriological and patho-anatomical
considerations are getting more attention”. Despite the
fact that tonsillitis is frequent, a general agreement to
identify the main causative microorganisms and their
differences between children and adults is still
lacking. It has been reported that bacteria causing
tonsillitis are present in both tonsillar surface and
deep tissue. However, the isolates taken from surface
may not always reflect the real pathogens.
Staphylococcus aureus is among the leading Gram
positive bacteria that can be found in the normal flora
of oropharynx and nose °. In recurrent tonsillitis (RT)

the tonsillar core contains a large number of bacteria
including S. aureus, Haemophilus influenza and
Streptococcus pyogenes in which there is a strong
correlation between the type of isolate and the
tonsillar infection. Antibiotic therapy usually fails to
prevent the recurrence of chronic tonsillitis (CT) and
recurrent tonsillitis (RT) because inappropriate usage
against the pathogen in deep tonsillar tissue leads to
the continuation of infection and re-inoculation
causing recurrence leaving the patient with no choice
but surgery *. Even though clinical cases with infected
tonsils like RT and CT are different with non-infected
tonsils like obstructive sleep apnea (OSA) and
tonsillar hypertrophy (TH) in terms of the course of
disease and symptoms, they share a common aspect
of surgery (tonsillectomy) as a treatment of choice.
The bacteriology of tonsils among RT, CT and TH
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patients has been previously reported by ¢’

respectively. In our study we added the clinical case
of OSA in order to identify the bacteriology of
tonsillar swabs and biopsies and to characterize the
antibiotic susceptibility patterns of the most common
isolate among  patients undergoing elective
tonsillectomy at Gujarat adani institute of medical
science.

MATERIALS AND METHODS

Patient selection

This is a cross sectional study performed on 72
patients diagnosed with four types of clinical cases
undergoing elective tonsillectomy. Infected tonsils
were collected from RT and CT cases while
noninfected tonsils from OSA and TH for a period of
9 months (October 2011 to June 2012) at the Gujarat
Adani Institute of medical science, Bhuj, Kutch,
Gujarat. Upon approval from Medical Ethics
Committee, a written consent was taken from all the
selected patients. The age of patients to be considered
as adults was more than 12 years. Inclusion criteria
included three or more severe recurrent attacks of
tonsillitis in two consecutive years. Patients are
considered to have severe illness if at least three
associated symptoms, that is high fever, snoring
during acute attacks, unable to take normal diet,
absence from school and work, and admission to
hospital, are present. — However, unilateral
enlargement, pregnancy and immune compromised
patients were considered as exclusion criteria.

Specimen collection

The selected patients undergoing general anesthesia
were followed by retraction of the uvula and soft
palate. Swabs were taken from the surface of palatine
tonsils with a sterile cotton-tipped applicator then
placed in a transport medium. Tonsillectomy was
performed and biopsies were collected and rinsed
with phosphate buffered saline. Biopsy specimens
were cut into appropriate size using surgical scalpel
before being kept in a sterile labeled container in
order to be processed. All specimens were sent
immediately to the microbiology unit of Clinical
Diagnostic Laboratory

Bacterial identification

Biopsies were placed in a sterile Petri dish and
minced until complete homogenization with nutrient
broth before being cultured onto blood agar (BA),

chocolate agar (CA), MacConkey’s agar (Mac),
fastidious anaerobic agar (FAA) and thioglycollate
broth. All the plates were incubated for 24 to 48 h
according to the type of media used. For S. aureus,
isolates were Gram stained and further characterized
using coagulase and DNAse tests. Non S. aureus
isolates including Streptococcus species were
identified via Optochin test, bile solubility test and
bacitracin tests; Gram negative bacilli via kliger’s
iron agar, indole, citrate, malonate utilization, urease,
oxidase, methyl red (MR) and voges-proskauer (VP)
tests; and Haemophilus species via XV factor test.

Disk diffusion test

Susceptibility of S. aureus isolates was determined by
the Kirby- Bauer disc diffusion method on Mueller-
Hinton agar. Bacterial colonies from each isolate
were transferred into a suspension medium adjusted
to 0.5 McFarland turbidity standards (1.5 x 108
CFU/ml). Inoculums were swabbed on the entire
surface of agar plates followed by the application of
six selected commercially available antibiotic disks of
methicillin (30 pm), gentamicin (10 pm),
erythromycin (15 pm), co-trimoxazole (1.25 + 23.75
um), clindamycin (30 um) and fusidic acid (10 pm)
using sterile forceps (5 disks per plate). Plates were
inverted and incubated for 18 to 24 h at 37°C. The
antibiotic vancomycin was not includ ed in the
susceptibility testing of methicillin-resistant S. aureus
(MRSA) isolates. Zones of inhibition were
determined according to the standards outlined by the
Clinical and Laboratory Standards Institute (CLSD)®.

Statistical analysis

Statistical significance differences of S. aureus
susceptibility between age and gender groups were
assessed using one-way ANOVA for which all values
were reported as standard error mean (S.E.M) . A
probability value of p < 0.05 was considered to be
statistically significant.

RESULTS

Based on our results, 10 types of bacterial isolates
were identified from 138 surgically removed tonsils
of 72 patients. The age of patients ranged from 4 to
38 years with a mean of 14.8 years. Adult female
patients were the most dominant in all clinical cases
28 (38.8%) followed by 19 children male patients
(26.3%), 16 children female (22.2%) and 10 adult
male (13.8%).
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Table 1: Prevalence of clinical cases among patients

Children Adult Total
Clinical Male female Male female Male female All
Diagnosis count count count count count count count
Recurrent 9 12 8 20 17 32 49
tonsillitis
Chronic 3 0 1 3 4 3 7
tonsillitis
Obstructive 4 2 0 4 4 6 10
sleep Apnea
Tonsillar 2 2 1 1 3 3 6
hypertrophy

Table 2 Susceptibility patterns of S. aureus isolates and their distribution among age groups

Children Adult Total
Susceptibility Swab Biopsy Swab Biopsy Swab  Biopsy All
Pattern count count count count count count count
Susceptible 37 39 45 48 82 87 169
Resistant 4 8 5 4 9 12 21

Prevalence of clinical cases according to gender and
age groups is shown in Table 1. S. aureus was the
most common bacteria (190 isolates) in both infected
and non-infected tonsils followed H. influenza (83),
Streptococcus Group B (61), H. parainfluenza (33),
Klebsiella pneumoniae (32), Streptococcus Group G
(29), Streptococcus Group F (14), Streptococcus
Group C (12), Pseudomonas aeruginosae (10) and
Streptococcus Group A (9). Among all 72 patients,
only 14 did not show S. aureus isolates from their
tonsillar specimens. The number of S. aurues isolates
in infected tonsils (RT and CT) was 145 (76.3%)
while in non-infected tonsils (OSA and TH) was 45
(23.6%). Three susceptibility patterns were found
among S. aureus isolates in all cases, (89.4%)
susceptible to all the selected antibiotics, (10.6%)
resistant to fusidic acid only whereas 0.5% resistant to
both methicillin and fusidic acid. Susceptibility of S.
aureus isolates and their distribution are shown in
Table 2. There was no significance in the difference
of susceptibility between swab and biopsy specimens
among adults 2.00 £ 0.23, children 2.18 + 0.98, male
1.92 + 0.916 and female 2.37 + 0.74 in all the four
clinical cases. There was a 30.5% difference in the
type of bacterial isolates between tonsillar swab and
biopsies.

DISCUSSION
The reason we have selected Adani Institute, bhuj as a
site for our study is because it represent a tertiary care

hospital in addition to the fact that antibiotic
resistance among bacteria varies between different
geographic areas even within the same country”'’
found that recurrent tonsillitis was the commonest
indication for tonsillectomy. Same observation was
found with our study. In a previous study, the most
frequent isolate from tonsillar surface was found to be
Streptococcus  pneumoniae (66.6%) followed by
group A b-hemolytic streptococci (62.5%), S. aureus
(38.4%) and H. influenza (27.2%) "'. In contrast,
Gaffney et al. "> reported that H. influenza was the
most common isolate from tonsillar core followed by
S. aureus. Kumar et al. °, reported S. aureus as the
common isolate from both tonsillar surface and core
followed by b- haemolytic streptococci. However, in
our study we have showed that S. aureus was the
most frequent isolate in both tonsillar swabs and
biopsies among all the four clinical cases followed by
H. influenza then Streptococcus Group B with no
significance between age and gender which gives an
indication that the type of tonsillar microorganisms
may vary due to the antibiotic regiments that are
being prescribed in that clinical setting. Determining
the bacteriology of tonsillar biopsy (core) is important
because failure to identify and eradicate pathogens in
the core, whether it is from inappropriate antibiotic
choice or from insufficient penetration into the core,
will allow persistence of core infection or re-
inoculation of initially sterilized surface'’. A study by
Brook and Foote in "Microbiology of normal tonsils"

86

Journal of Advanced Medical and Dental Sciences Research [Vol. 4|Issue 3| May - June 2016



Shah A. Antibiotic susceptibility patterns of Staphyloccocus Aureus.

concluded that there is polymicrobial flora in normal
and infected tonsils but their number and
encapsulation is increased in inflammatory process.
Our study showed that S. aureus was found in 33.2%
of children with CT and RT compared to 13.6%
children with OSA and TH (non-infected tonsils). In
contrast, H. influenzae was found in 32% of children
with recurrent tonsillitis compared to 48% of children
without tonsillar disease . The correlation between
chronic and recurrent tonsillitis and the presence of S.
aurues in both children and adults was very strong yet
the high prevalence of S. aureus in patients with both
infected and non-infected tonsils suggests that this
bacterium might not be the aetiological agent of
chronic and recurrent tonsillitis. The high
susceptibility rate of methicilin among S. aureus
isolates could be due to that fact that S aureus is part
of the oropharynx normal flora. On the other hand it
is emphasized that among any large population of S.
aureus isolates, resistance to fusidic acid will occur
and development of fusidic acid resistance during
therapy has been described especially when it was
used systemically as a single agent. Fusidic acid is
recommended to be used as combination therapy with
clindamycin, rifampicin or trimethoprim. Its usage as
combination therapy did not lead to the development
of resistance. In present study, an increased rate of
resistance to fusidic acid was found to be 10.6%
among methicillin-susceptible S. aureus (MSSA)
isolates which suggests making it a less potential drug
of choice for patients with chronic and recurrent
tonsillitis. A similar finding was reported among
MSSA isolates in Bristol with a resistance to fusidic
acid increasing from 6% in 1998 to 11.5% in 2001
due to the frequent use of this antibiotic in topical
applications. Educating the medical staff on the
appropriate prescription of fusidic acid and rifampicin
represents an important step to prevent further
emergence of these resistant strains. The reason why
patients with chronic and recurrent tonsillitis do not
respond to antibiotic therapy remains unclear. Few
explanations could be due to the low concentrations
of antibiotics in the tonsillar core due to the presence
of scar tissue after each infection causing less
diffusion of the antibiotic into the core. In addition to
the presence of normal flora that produces protective
enzymes and the formation of biofilms. Further
studies are needed to assess the etiological agent of
the infected and non-infected tonsils among larger
sample size to eliminate the discrepancies between
surface and biopsy isolates.
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