Journal of Advanced Laboratory Research in Biology
E-ISSN: 0976-7614

Volume 12, Issue 2, April 2021

PP 14-23

https://e-journal.sospublication.co.in

Original Article Open Access

Study of bacteria and yeast pathogens causing sore throat in a
tertiary care center in Patna

Suprakash Das' @, Swati Suneha? @, Sayan Bhattacharya® @ and Kranti Bhavana®

"Department of Microbiology, Hind Institute of Medical Sciences, Barabanki, U.P, India.
24Department of Otolaryngology, AIIMS, Patna, Bihar, India.
®*Department of Microbiology, All India Institute of Hygiene and Public Health, Kolkata, India.

Keywords Abstract

Sore throat

Group A Streptococci (GAS)
Antibiotic Resistance
Colonization

Introduction- Sore throat is a common diagnosis in clinical practice and is mostly caused by
viruses followed by bacteria and fungi. Proper management of sore throat depends on
identification of the causative organism and judicious use of correct antimicrobials which is
often ignored in daily clinical practice and is resulting in treatment failure and antimicrobial
resistance. Healthy population carrying pathogenic organisms can be a significant source of sore
throat, especially in the hospital environment.

Aim- The objective of this study was to determine the profile and antimicrobial susceptibility
pattern of bacteria and yeast pathogens causing sore throat and to evaluate the colonization of
such pathogens in an apparently healthy population.

Materials and Methods- This prospective study was conducted for 2 years among 2 groups:
cases (103 clinically diagnosed patients) and controls (42 individuals with no clinical diagnosis
of sore throat). 145 pairs of throat swab samples were collected and processed for staining,
culture and antimicrobial susceptibility testing. An MS Excel spreadsheet (V. 2007) was used to
perform the statistical calculations.

Results- The majority of the cases include adolescents and young adults aged 11-40 years, i.e.
55.3% with an overall male predominance with a male:female ratio of 2.1:1. The causative
organisms vary in different age groups with gram-positive organisms being the most prevalent
among children and young adults. Most of the cases (53.4%) have seen in months between
November to April, indicating a seasonal variation in the incidence of sore throat. Clinically
significant isolates from cases like Staphylococcus aureus showed 100% sensitivity against
vancomycin and linezolid. Group A Streptococci showed good sensitivity (>80%) against
penicillin and ampicillin. Gram-negative isolates showed good sensitivity (>50%) against
amikacin, piperacillin-tazobactam and imipenem. Neisseria gonorrhoeae showed good
sensitivity against ceftriaxone (100%).

Conclusion- Sore throat must be treated by identifying the causative pathogen based on the
clinical and epidemiological profile of the patient. Surveillance of apparently healthy patient’s
throat flora in the hospital environment may reduce the spread of such organisms among the
susceptible population and contribute to hospital infection control practices.

1 Introduction bacteria, fungi or inflammation caused by allergic

reactions, malignancy and airway obstruction [2].

Sore throat is one of the commonest complaints in
general medicine and ENT OPDs [1]. Sore throat is
caused by painful inflammation of the mucous membrane

The most prevalent bacteria causing sore throat in
children is Streptococcus pyogenes or Group A
Streptococcus (GAS) [3]. Other bacteria are causing sore

lining the pharynx. Sore throat can be due to various
etiologies like infection caused by different viruses,

throat like Group C and G Streptococcus (GCGS),
Corynebacterium diphtheriae, Haemophilus influenza
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and Neisseria gonorrhoeae. Fungal pathogen like
Candida albicans has also been found to be associated
with sore throat [4]. In asymptomatic individuals who
includes infants, children and adults, throat can be
colonized by potential pathogenic organisms like
Staphylococcus  aureus, Haemophilus influenzae,
Streptococcus pyogenes, etc., which may have a role in
sore throat and other serious infections [5,6]. Such
organisms may start colonization in the early neonatal
period or in childhood, especially in developing countries
where poor hygiene and overcrowding are very common.
They can act as carriers and transmitting such pathogens
to other healthy populations [7]. Culture of throat swabs
is essential to detect such carriers, especially when
Staphylococcus aureus or MRSA strains are suspected

[8].

It is commonly observed in daily clinical practice
that antibiotics are prescribed for sore throat without
investigating the etiology and antimicrobial susceptibility
pattern of such organisms. This has resulted in increased
antimicrobial resistance (AMR) and subsequent treatment
failures [9,10].

Considering the fact that sore throat can be caused
by various pathogens and determining the correct
etiology is important for appropriate therapy and
reduction in increasing antimicrobial resistance. The
present study aims to investigate various bacteria and
yeast pathogens associated with sore throat along with
their antimicrobial susceptibility pattern which will guide
the clinicians to choose appropriate antimicrobial therapy
for such cases. This study also aims to investigate the role
of the apparently healthy asymptomatic population as a
carrier of such pathogens with the potential to cause sore
throat. To the best of our knowledge, no previous study
has explored these aspects regarding sore throat cases in
this region and will help in formulating appropriate
treatment guidelines and infection control policies for
such pathogens.

2 Methodology

2.1 Study Duration and Setting

The present prospective observational study was
conducted in the Department of Microbiology at AIIMS,
Patna for 2 years (November 2017 to October 2019), after
obtaining ethical clearance from the institutional ethical
committee (AIIMS/PAT/IEC/2017/192).

2.2 Study Population

The current study was carried out on two different
groups of subjects. The first group, comprised of patients
with a clinically diagnosed sore throat, is referred to as
“Cases” and the second group comprised of individuals
without any clinical manifestations of sore throat is
referred to as “Controls”. The controls were selected
among the patients from ENT and general medicine
wards admitted in AIIMS, Patna who didn’t have
symptoms or signs of sore throat and were selected
randomly from all age groups and both sexes after
obtaining proper consent.
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Inclusion criteria for cases
Patients of all ages and sexes suffering from a clinically
diagnosed sore throat.

Exclusion criteria for cases
Patients with sore throat due to etiology other than
infections.

Inclusion criteria for controls
Patients of all ages and sexes who have no symptoms or
signs of sore throat.

Exclusion criteria for controls
Patients suffering from upper or lower respiratory tract
infections and patients with intubation.

2.3 Sample size
The sample size was calculated based on the
following formula [11]:

n= Z%P (1-P)/d? (1)

Where n = sample size; Z = 1.96 at 95% confidence
interval; P = expected prevalence; d = precision (5% =
0.05).

According to a previously conducted study by Singh
et al., (2015), the prevalence of GAS among 63
symptomatic children was found to be 4.8% (3/63) and in
237 asymptomatic children, the carriage rate was 0.8%
(2/237) [12]. The minimum sample size for cases was
calculated as 96 and for control population it was 62. 103
cases and 42 controls were included in this study as the
ratio of both cases and controls isn’t of critical
importance in a simple observational study.

2.4 Sample collection and processing

A total of 145 pairs of throat swab samples was
collected from study subjects following signed and
informed written consent, using 2 consecutive sterile
swab sticks with proper aseptic precautions from general
medicine and ENT OPDs and wards. Two smears are
prepared using one of the throat swabs on two clean,
grease free glass slides. One smear is stained with Gram’s
stain and the other with Albert’s stain. Albert stain was
employed in the case of suspected diphtheria or bacterial
morphology appears similar to Corynebacterium
diphtheriae. Another swab stick was used for culture on
chocolate agar, blood agar, MacConkey agar and SDA
plates based on gram stain morphology in stain smears.
All swab culture plates were inoculated aerobically for
24-48 hours other than swabs, which showed gram-
positive cocci in small chains or gram-negative
diplococci in gram-stained smears. Those swab cultures
were inoculated in a CO, incubator with 5% CO,. The
identification of organisms was done by standard
microbiological procedures which include colony
characteristics and biochemical tests [13,14]. All isolates
were presumptively identified as Streptococcus spp. were
further reconfirmed up to species level by KBOO5A
HiStrep™ Identification kit (Hi-Media, Mumbai)
according to the manufacturer’s directions (Fig-1 & 2).
Antimicrobial susceptibility testing was performed by
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Kirby-Bauer disc diffusion method in Mueller Hinton
agar or MGM agar (in case of fungal isolates) using
commercially available discs (Hi-Media, Mumbai) and
zone size interpretations were done using the CLSI
(2017) guidelines [15].

Fig-1: Bacitracin Sensitivity Test.

2.5 Statistical analysis

The statistical analysis was done using Microsoft
Excel Sheet 2007 and quantitative data were represented
as tables and graphs. The chi-square test was applied and
p <0.05 was considered statistically significant.

3  Results

This study comprised patients from children to the
older age group and the age range of cases (n = 103) and
controls (n = 42) were 6 months to 80 years and 9 months
to 75 years respectively. The majority of the cases belong
to the age group of 11-40 years (n = 57, 55.3%). Among
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the 103 cases, 70 were male and 33 were female with a
male:female (M:F) ratio of 2.1:1. In the second control
group, the male was 19 and females were 23 with a
male:female (M:F) ratio of 1:1.2. The majority of control
group participants were in the age group of 11-40 years
(n =21, 50%) (Table-1).

Out of the 103 cases, 31 (30.1%) were found
clinically significant isolates with the potential to cause
sore throat or oropharyngeal colonization, no growth was
observed in 7 cases (6.8%) and in the rest of the 65 cases
(63.1%) growth of normal oropharyngeal flora was seen.
Among those clinically significant isolates obtained from
cases, 18 were from male and 13 from female (Table-2,
Fig-3).

In the second control group, 9 isolates (21.4%) were
clinically significant as a potential pathogen [n = 5;
Streptococcus  pyogenes (n = 2), Streptococcus
dysgalactiae (n = 2), Neisseria gonorrhoeae (n = 1)] and
oropharyngeal colonizer [n = 4; Staphylococcus aureus (n
= 1), Staphylococcus epidermidis (n = 1), Pseudomonas
aeruginosa (n = 1), Candida albicans (n = 1)] and culture
from 2 controls (4.8%) didn’t grow any isolates and in
rest 31 controls (73.8%) culture showed growth of
normal oropharyngeal flora. Clinically significant isolates
of control population have a male:female (M:F) ratio of
4:5 (Table-2, Fig-4).

Among the 31 clinically significant isolates from
cases, 16 were found to be potential pathogens for
causing sore throat, including 6 isolates of group A
streptococci  (Streptococcus pyogenes), 4 group C
streptococci (Streptococcus dysgalactiae), 3
Pseudomonas aeruginosa, 3 Neisseria gonorrhoeae and
15 isolates were potential oropharyngeal colonizers
including 6 isolates of Staphylococcus aureus, 2
Staphylococcus epidermidis, 3 Escherichia coli, 2
Klebsiella pneumoniae, 1 Acinetobacter baumannii and 1
Candida albicans (Table-2).

Fig-2: HiStrep ™ Identification Kit (KBOO5A) from HiMedia (Mumbai): A) Before inoculation of test strain, B)

After inoculation of test strain.
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Table-1: Age and Sex distribution among Cases and Controls.

Age (Years) Cases-Male Cases-Female Total Control-Male Control-Female Total
0-10 10 3 13 2 3 5
11-20 11 6 17 2 3 5
21-30 15 7 22 4 6 10
31-40 12 6 18 2 4 6
41-50 8 3 11 3 2 5
51-60 7 4 11 3 3 6
61-70 4 3 7 2 1 3
71-80 3 1 4 1 1 2
Total 70 33 103 19 23 42
Table-2: Distribution of isolates among Cases and Controls.
Organism CASES CONTROLS
Male | Female | Total | Male | Female | Total
Gram-positive cocci (n=24)
Streptococcus pyogenes (n=8) 4 2 6 1 1 2
Staphylococcus aureus (n=7) 3 3 6 0 1 1
Streptococcus dysgalactiae (n=6) 3 1 4 2 0 2
Staphylococcus epidermidis (n=3) 1 1 2 0 1 1
Enterobacteriaceae (n=5)
Escherichia coli (n=3) 1 2 3
Klebsiella pneumoniae (n=2) 1 1 2
Gram-negative non-fermenters (n=5)
Pseudomonas aeruginosa (n=4) 1 2 3 0 1 1
Acinetobacter baumannii (n=1) 1 0 1
Gram-negative cocci (n=4)
Neisseria spp. (n=4) 2 1 3 1 0 1
Fungus (n=2)
Candida albicans (n=2) 1 0 1 0 1 1
Total (n=40) 18 13 31 4 5 9
Number m Clinically significant Most of the clinically significant isolates obtained

¥ No Growth
u Commensals

Fig-3: Distribution of culture isolates among cases.

B Clinically significant
B No Growth
& Commensals

Number

Fig-4: Distribution of culture isolates among controls.
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from cases (n = 20, 64.5%) and control group (n = 5,
55.6%) belong to the age group of 11-40 years (Table-3,
Fig-5).

The majority of sore throat cases (n = 55, 53.4%) and
most of the clinically significant isolates (n = 19, 61.3%)
were recorded during the months of November to April
(Fig-6 &7).

Antimicrobial susceptibility testing of isolates of
cases showed that Staphylococcus aureus isolates were
highly resistant to antibiotics like ofloxacin (66.7%),
cefepime (83.3%), ampicillin-clavulanate (66.7%) and
erythromycin (66.7%). Better sensitivity was shown
against gentamicin (50%), ciprofloxacin (50%) and
tetracycline (50%). All the isolates were resistant to
penicillin, but sensitive to vancomycin and linezolid.
Amikacin (88.3%), netilmicin (88.3%), and clindamycin
(66.7%) were some of the other antibiotics that showed
higher sensitivity. Two MRSA isolates were found to be
resistant to multiple groups of antibiotics.

Isolates of Staphylococcus epidermidis showed high
resistance to antibiotics like cefepime (100%) and
penicillin (100%). Most of the isolates were sensitive to
amikacin (100%), ciprofloxacin (50%) and levofloxacin
(50%). All of the isolates were sensitive to vancomycin,
linezolid, netilmicin, tetracycline and co-trimoxazole
(100% sensitivity).
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Table-3: Age-wise distribution of isolates among Cases and Control.

Age Group | Organism Cases Control
Male | Female | Total | Male | Female | Total
_ Streptococcus pyogenes 1 0 1 0
0-10 (n=3) Staphylococcus aureus 1 0 2 1
Streptococcus pyogenes 2 1 0 1
_ Staphylococcus aureus 1 1
11-20 (n=8) Streptococcus dysgalactiae 1 0 ! 1
Staphylococcus epidermidis 1
Streptococcus pyogenes 1 1
21-30 (n=9) Streptoco_ccus_dysgalactlae 2 1 7 1 0 5
Neisseria spp. 1 1
Staphylococcus aureus 0 1
Staphylococcus aureus 1 2
Staphylococcus epidermidis 0 1
31-40 (n=8) | Streptococcus dysgalactiae 6 1 0 2
Escherichia coli 0 1
Neisseria spp. 1 0 1 0
Escherichia coli 1 1 3
41-50 (n=4) Klebsiella pneumoniae 1 0 1
Staphylococcus epidermidis 0 1
_ Pseudomonas aeruginosa 1 1
51-60(n=4) | sinetobacter baumannii 1 0 s 0 1 1
_ Klebsiella pneumoniae 0 1
61-70 (n=2) Pseudomonas aeruginosa 0 1 2 0
71-80 (n=2) Candida albicans 1 0 1 0 1 1
Total (n=40) 18 13 31 4 5 9
as / . 44 q
40 -
35 A
29.03
30 -
25 1 22 22.2 m Cases
194
20 =) m Controls
15 57 1 e
10 = P
s
0o T
0-20 21-40 41-60 61-80
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Fig-5: Comparative age-wise distribution of clinically significant isolates (%) among cases and controls.
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Fig-6: Month-wise distribution of cases.
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Fig-7: Month-wise distribution of clinically significant
isolates from cases.
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The group A streptococci (Streptococcus pyogenes)
showed 100% sensitivity to amikacin, cefepime,
netilmicin, tetracycline, clindamycin, co-trimoxazole,
linezolid and vancomycin.

Ciprofloxacin showed relatively less sensitivity
(66.7%). With a single exception, all the isolates were
sensitive to penicillin (88.3%).

The group C  streptococci  (Streptococcus
dysgalactiae) showed 100% sensitivity to multiple groups
of antibiotics, but only 75% sensitivity to ceftazidime,
cefepime, and tetracycline (Table-4).

Gram-negative non-fermenters like Pseudomonas
aeruginosa and Acinetobacter baumannii showed less
sensitivity to multiple groups of antibiotics such as
piperacillin-tazobactam (50%), ciprofloxacin (50%),
levofloxacin (50%), ceftazidime (25%), cefepime (25%),
and ceftriaxone (50%). They showed high sensitivity to
amikacin (100%), imipenem (75%), co-trimoxazole
(75%), netilmicin (75%) and meropenem (100%).

Isolates of the Enterobacteriaceae family, such as
Escherichia coli and Klebsiella pneumoniae were
resistant to ciprofloxacin (40%), levofloxacin (60%),
ceftazidime (60%), cefepime (80%) and ceftriaxone
(60%). They showed high sensitivity to amikacin (80%),
piperacillin-tazobactam (60%), co-trimoxazole (80%),
imipenem (80%), meropenem (60%), cefoperazone-
sulbactam (60%) and netilmicin (80%) (Table-5).

All isolates of Neisseria gonorrhoeae were
susceptible to ceftriaxone, while 2 of them were resistant
to ciprofloxacin (66.7%), 1 to azithromycin (33.3%) and
all to penicillin and tetracycline (100%) (Fig-8).

Sensitivity (%)

M Sensitivity
100
100
80 6
60
40 >
20
6] 0
g A —_—
CTX CIP AZl PEN TE

Fig-8: Antimicrobial
gonorrhoeae.

Sensitivity (%) of Neisseria

There was a single isolate of Candida albicans
which showed sensitivity to amphotericin B, and
fluconazole.

Das et al.
4  Discussion

In the present study, 103 clinically diagnosed cases
of sore throat were included, showed a male
predominance with a Male:Female (M:F) ratio of 2.1:1,
which is consistent with a study done by Yadav et al.,
(2015) where 57 patients out of 100 were male with a
Male:Female (M:F) ratio of 1.3:1.

Most of the cases (55.3%) belong to the age group
of 11-40 years, which includes the adolescent and young
age group population. This is in contrast to previous
studies where patients of the paediatric age group and
cases below ten years were considered [16,17]. In this
study, patients of all age groups were included and it was
found that the adolescent and adult population may be a
major contributor (55.3%) of sore throat cases, but when
compared to other age groups, there was no statistically
significant difference (p= 0.218997, i.e. > 0.05) in the
isolation of clinically significant isolates. A study
conducted by Humair et al., (2006) showed a similar age
distribution among adult patients with a sore throat,
where 37.4% of patients were in the age group of 26-35
years and 37.6% of patients were culture positive for
GAS [18].

The culture results of the swab samples collected
from cases showed growth of clinically significant
isolates in 30.1% of the cases and the growth of
commensal oropharyngeal flora in 63.1% of the cases.
This finding is consistent with the results of previous
studies, which found the growth of pathogenic isolates in
35%, 37.6% and 42.4% of cases [1,18,19].

A study conducted by Rao Sadanand and Shanker
Venkatesh (2018) showed a 26% prevalence of group A
streptococci between 3-15 years of age group, which is
significantly higher than the prevalence of 13.3% found
in this study [20].

Gram-positive cocci such as  Streptococcus
pyogenes (GAS) and Staphylococcus aureus constitute
the majority of the clinically significant isolates (n =
12/31, 38.7%), which is consistent with the findings of a
study conducted by Yadav et al., (2015), who found that
these 2 organisms constitute 29% of pathogenic isolates
[1]. Another study conducted by Mokkapati et al., (2013)
showed that S. pyogenes and S. aureus constitute 59.69%
of all bacterial isolates, which is a higher percentage of
isolates obtained and correlates with the current study
[19]. Two of the S. aureus isolates were methicillin-
resistant (MRSA). According to a study conducted by
Thirumazhisi Sachithanandam (2014), MRSA isolates
induce an increase in pharyngeal infection [21].

Table-4: Antimicrobial Sensitivity (%) of Gram-Positive Pathogenic isolates from Cases.

Organism AK GEN CIP LE CAZ CPM

NET TE CD E

AMC P COT LZ VAN

S. aureus 883 50 50 333 333 167
S.epidermidis 100 100 50 50 50 0

S. pyogenes 100 833 66.7 833 833 100
S.dysgalactiae 100 100 100 100 75 75

883 50 66.7 333 333 O 833 100 100
100 100 50 50 100 O 100 100 100
100 100 100 833 50 833 100 100 100
100 75 100 100 100 100 100 100 100

AK: Amikacin; GEN: Gentamicin; CIP: Ciprofloxacin; LE: Levofloxacin; CAZ: ceftazidime; CPM: Cefepime; NET: Netilmicin; TE: Tetracycline; CD: Clindamycin;
E: Erythromycin; AMC: Ampicillin-Clavulanate; P: Penicillin; COT: Co-Trimoxazole; LZ: Linezolid; VAN: Vancomycin

J. Adv. Lab. Res. Biol. (E-ISSN: 0976-7614) - Volume 12 | Issue 2 | April 2021
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Table-5: Antimicrobial Sensitivity (%) of Gram-Negative Pathogenic isolates from Cases.

Organism

| AK J[GEN] PT [ IMP [ MRP [ CPM | CTX [ CAZ [ CFS | CIP | LE | NET | COT

Enterobacteriaceae

E. coli + K. pneumoniae

| 80 | 60 [ 60 | 80 | 60 | 20 | 40 [ 40 [ 60 | 60 |40 ]| 80 | 80

Gram-negative Non-fermenters

P.aeruginosa + A. baumannii] 100 | 50 [ 50 | 75 [ 100 | 25 | 50 | 25 [ 50 | 50 [50 ] 75 | 75

AK: Amikacin; GEN: Gentamicin; PT: Piperacillin-Tazobactam; IMP: Imipenem: MRP: Meropenem; CPM: Cefepime; CTX: Ceftriaxone; CAZ: ceftazidime; CFS:
Cefoperazone-Sulbactam; CIP: Ciprofloxacin; LE: Levofloxacin; NET: Netilmicin; COT: Co-Trimoxazole

Our results are in agreement with previous studies
that showed 3 isolates of Pseudomonas aeruginosa
(9.7%) were isolated from cases that are potential
colonizers of throat and may cause sore throat in patients
with cystic fibrosis [22,23].

A single isolate of Acinetobacter baumannii was
isolated from cases, that may represent a colonizer rather
than the actual pathogen causing sore throat [24,25].

In the present study, 3 isolates of Escherichia coli
(9.7%) were isolated from cases that are a potential
colonizer mostly in debilitated patients and responsible
for different respiratory infections, including pneumonia,
which is consistent with the findings of Wang et al,,
(2000) and de Lastours et al., (2015) [26,27].

Two isolates of Klebsiella pneumoniae (6.5%) were
isolated from cases and it is best known as a pathogen
causing various respiratory infections including sore
throat [28]. According to Mokkapati et al., (2013), K.
pneumoniae was detected in 23.88% percent of bacterial
isolates from sore throat patients, showing its significance
as a respiratory pathogen [19].

As shown in a study by Fredheim et al., (2015), two
isolates of Staphylococcus epidermidis (6.5%) isolated
from cases may represent colonizers rather than causative
organism for sore throat [29].

In this study, four isolates of Streptococcus
dysgalactiae (13%) were isolated from cases. Studies
carried out by various authors revealed their role as an
emerging cause of pharyngitis which was previously
considered as commensal or laboratory contaminants
[30,31].

A single isolate of Candida albicans has been
isolated from a case and a study done by Southern et al.,
(2008) showed that Candida spp. can be a potential
colonizer of mucosal surfaces in patients with debilitating
conditions and may be associated with chronic
pharyngitis. This is in line with the findings of the current
study, in which the isolate was obtained from an elderly
patient [32].

Three isolates of Neisseria gonorrhoeae were
isolated from young and sexually active cases. Neisseria
gonorrhoeae is an obligate human pathogen and may
cause a sore throat. A study conducted by Morris et al.,
(2006) showed that the prevalence of pharyngeal
gonorrhoeae was 5.5% among sexually active MSM
population and positively associated with the younger
population. These findings are consistent with the results
of the present study [33].

J. Adv. Lab. Res. Biol. (E-ISSN: 0976-7614) - Volume 12 | Issue 2 | April 2021

In this study, it was found that there was a seasonal
variation in the incidence of sore throat as most of the
cases were in the months of winter and springtime (n =
55, 53.4%). A similar observation was seen in studies
conducted by Peter et al., (1977) and Nandi et al., (2001),
where the prevalence of pharyngitis was highest in the
spring and winter months, while other authors observed
the highest prevalence in summer or rainy seasons
[34,35,36].

A study conducted by Eccles et al., (2002)
suggested a possible explanation for this seasonal
variability, which is due to exposure and inhalation of
cold air, resulting in cooling of the nasal epithelium and
subsequent inhibition of defense mechanisms such as
mucociliary clearance and phagocytic activity of
leucocytes [37].

The control population was selected to find out the
role of colonizing or commensal organisms in the
development of sore throat and other infections. The
study also provides information about the incidence of
throat colonizers with the potential to cause sore throat in
an apparently healthy population. The control patients
were selected with similar age ranges to the cases for a
better comparison and understanding.

In this study, gram-positive cocci of Streptococci
spp. and Staphylococci spp. were found to be the
predominant pathogens or colonizers (n = 14/16, 87.5%)
among the control population aged < 30 years. Several
studies have reported that these organisms are potential
colonizers with the ability to cause a sore throat and other
infections [7,8]. This study confirms these findings.

Neisseria gonorrhoeae was isolated from young
sexually active control individual, which coincides with
cases and indicates the asymptomatic carriage of N.
gonorrhoeae in the young sexually active population. A
study conducted by Budkaew et al., (2019) showed a
high oropharyngeal carriage rate of about 28% in the
MSM population [38].

Palmer et al., (2001) isolated 3 isolates of
Pseudomonas aeruginosa and 15 of Candida albicans
from elderly institutionalized patients, both of which are
potential throat colonizers [39].

The incidence of clinically significant isolates in
healthy controls were (9/42, 21.4%) and cases (31/103,
30.1%) (p-value is = 0.39, i.e. > 0.05). Gunnarsson et al.,
(2001) found a statistically significant difference in
isolation of pathogenic bacteria between healthy
populations and patients with sore throat [40]. In this
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study, there was no statistically significant difference
found between these two groups, which may be due to a
smaller number of controls or a higher colonization rate
in a control population. An increasing rate of colonization
by potential pathogens among the healthy population in
the hospital or community level may pose a significant
risk for the further spread of these organisms and the
development of sore throat or other infections [7].

The antimicrobial susceptibility test showed that
gram-positive isolates were susceptible to amikacin,
vancomycin, linezolid, netilmicin, tetracycline and co-
trimoxazole. Staphylococcal isolates, including MRSA
isolates, showed higher resistance to multiple classes of
antimicrobials. Almost all Streptococcal isolates were
susceptible to penicillin and most antibiotic classes.
Yadav et al., (2015) and Jadhav et al., (2013) reported
similar results, except higher resistance to amikacin in
Staphylococcus isolates [1,36].

Gram-negative isolates of both the
Enterobacteriaceae family and non-fermenters showed
good sensitivity to amikacin, meropenem, imipenem and
co-trimoxazole and also resistance to several commonly
used antibiotic classes such as ciprofloxacin. Isolation of
such organisms necessitates antimicrobial therapy, which
should be based on antimicrobial susceptibility testing.
The results of this study are in accordance with the study
conducted by Philpot et al., (1980) and Cooper et al.,
(2001), who found that gram-negative organisms are the
most common cause of sore throat and that antibiotic
treatment in such patients without determining the actual
causative agent increases therapeutic failure and
antimicrobial resistance [41,42].

Phouangsouvanh et al., (2018), found that
ceftriaxone and azithromycin had the highest sensitivity
against Neisseria gonorrhoeae [43], which is consistent
with the findings of this investigation.

Although Candida albicans isn't a recognised cause
of sore throat, an antifungal susceptibility test was
performed to detect antifungal drug resistance, which is
increasing among such isolates, as previously described
[44]. The isolate was susceptible to fluconazole and
amphotericin-B, which are still the most commonly used
antifungal drugs with good sensitivity against C. albicans
[45].

5 Limitations

This study did not consider the anaerobic flora that
causes sore throat. Molecular epidemiological methods
are required to determine clonal relationships between
isolates obtained from cases and control. The pathogenic
potential of colonizing organisms to cause sore throat has
yet to be determined.

6 Conclusion

Sore throat is a common clinical condition that affects
both children and adults. Sore throat can be caused by a
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variety of microorganisms, the most common of which
are bacteria. Gram-positive cocci are the most significant
human bacterial pathogens causing sore throat in children
and adults followed by gram-negative organisms. A
person's age and associated clinical conditions make them
more susceptible to a specific group of bacteria or fungus
that might cause sore throat. Both gram-positive and
gram-negative microorganisms associated with sore
throat showed drug resistance. For drug-resistant cases
and to monitor increasing drug resistance, proper
identification of causative agents, along with
antimicrobial susceptibility testing, may be required. In a
hospital environment, apparently healthy individuals may
be carriers of clinically significant microorganisms that
might colonize other patients or cause sore throat and
other infections. A healthy population is predisposed to
becoming a carrier of pathogens due to age and other
associated clinical conditions. Surveillance of a healthy
individual’s throat flora during hospital admission may
help to prevent colonisation and subsequent development
of sore throat, as well as the transmission of such
organism among susceptible individuals.
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