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Background: A pathogen is defined as an organism that has potential to cause disease. Sore
throat is one of the commonest complaint of the patients in ENT OPDs. The prevalent cause of
sore throat in India is group A streptococci (GSA). But the physicians across the country
underestimate the real cause of the sore throat and prescribe the irrational use of antibiotic
leading to development of resistance towards the antibiotics by the pathogens. Aims: The
present research is taken to estimate the pattern of pathogens and their sensitivity to different
antibiotics in the patients of sore throat in Adilabad, a tribal region of Andhra Pradesh. Material
& Methods: The study was conducted at RIMS, Adilabad Medical college and hospital. 375
throat swab samples were collected with all aseptic precautions from the sore throat patients
in ENT OPD from April 2010 to May 2012 and were sent to Microbiology department for throat
swab culture & sensitivity reporting. Results: Out of 375 reports, 125 cases showed no
pathogenic organism growth, no growth was obtained in 40 cases. Thirty Coagulase
staphylococcus and 87 staphylococcal aureus pathogenic organism were isolated. 62 cultures
revealed group Alpha haemolytic streptococcus . Pseudomonas aeruginosa were grown in 9
cases and Klebsiella pneumoniae were seen in 16 reports. Escheresia Coli was grown in only 6
culture. Bimodal peak of more pathogenic growth was observed in the month of May and July.
Culture sensitivity reports showed high sensitivity of various pathogens towards
erythromycin and resistance towards Ciprofloxacin, ceftrixone, ampicillin. Conclusion:
Klebsiella pneumoniae and Pseudomonas aeruginosa are both resistant organisms and an
important cause for hospital acquired infections. Emerging resistance to some newer
antibiotics is a matter of concern and hence author advocate the formulation of effective
antibiotic policy at the national and loco- regional levels.
c Copyright 2010 BioMedSciDirect Publications IJBMR -ISSN: 0976:6685. All rights reserved.

1. Introduction
Sore throat is one of the commonest symptom the primary
health care physicians have to deal with. The prevalence of
asymptomatic carriage of Group A Streptococci (GAS), the main
cause of sore throat, in different parts of India has been reported to
lie in the range of 11.2–34% [1]. More than 225 pathogens,
including about 200 viruses, are responsible for upper respiratory
tract infections as per the research done by Mathur et al.[2]. Post* Corresponding Author : Swapnatai A Meshram
Professor & HOD,
Department of ENT
RIMS, Adilabad, AP- 504001
(M): 09701951535
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s t re p to c o c c a l s e q u e l a e , e s p e c i a l ly a c u te rh e u m a t i c
fever/rheumatic heart disease , acute and chronic renal failure
continue to occur in significant proportions in many parts of the
world due to repeated episodes of streptococcal infections.
Despite the easiness with which detection of pathogens can be
achieved, many laboratories in India are not equipped to do so
[3].As per Carroll and Reimer, a number of issues related to the
clinical and laboratory diagnosis of upper respiratory tract
infections, they occur with great frequency in both adults and
children and have tremendous economic impact, related not only
to lost productivity in the workplace but also to the frequent
prescription by physicians of antibiotics, even when the etiologic
agents of infection almost certainly are not bacteria. Most of these
i n f e c t i o n s a r e d i a g n o s e d c l i n i c a l l y, a n d
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specimens for microbiological identification are not obtained.
Indeed, the difficulty in obtaining microbiological specimens that
are not contaminated by resident colonizing flora often results in
laboratory culture reports of dubious clinical value [4]. This is
because the microbes are developing newer techniques to
counteract antimicrobial agents. And hence, study of these
microbes, study of their changing behavior from time to time
becomes mandatory. Streptococcus pyogenes, or Lancefield group
A b-haemolytic streptococcus (GAS), is one of the commonest
bacterial pathogens that causes acute pharyngitis among schoolaged children living in lower socioeconomic conditions [5,6].
However, prospective studies of the seasonal occurrence of GAS
sore throat, as well as its distribution in different age, sex, and
socioeconomic groups, are scanty. The present study was therefore
conducted to estimate the pattern of pathogens and their sensitivity
to different antibiotics in the patients of sore throat in Adilabad, a
tribal region of Andhra Pradesh.
2. Material & Methods
Study area: This is a prospective study that was carried out at
RIMS, Adilabad Medical college and hospital.
Study Period: April 2010 to May 2012

Figure 1: Age wise distribution of sore throat patients.

Month-wise distribution of pathogenic organisms as revealed by
culture reports is shown in Figure 2. Growth of pathogenic
microorganisms were seen at peak in the month of July and also
during May and September (Figure. 2). The diphtheroid pathogens
were reported in the month of April. All the pathogenic organisms
grown were subjected to sensitivity tests for various antibiotics.
Figure 2: Month-wise distribution of pathogenic organisms
from of sore throat patients.

Method of collection of sample: Sample was collected from
pharyngeal wall by a sterile cotton swab applied on the tip of 6-7
inches long swab stick by the clinician. Cotton swab was rubbed
against pharyngeal mucosa. Taking all precautions to avoid
contamination, the samples were immediately transported to the
microbiology department in a sterile test tube containing some
amount of normal saline. Throat swab culture & sensitivity reports
were obtained from April 2010 to May 2012 from the Microbiology
department. Smear examination by Gram and/or Albert staining
was done. Culture media used were Blood Agar and Macconkey's
Agar. Any growth was identified by morphology (smear
examination), motility, colony characteristics and bio-chemical
tests. Isolates were kept for sensitivity as per CLSI guidelines.
Data Collection: The reports from Microbiology department
were compiled and analysed through tables and diagrams by the
use of Microsoft excel.
A) Coagulase Staphylococci : (Fig. 3)
3. Results:
The total of 375 throat swab reports were investigated and
studied. The age range of the study is from 2years to 70years. The
age wise distribution of throat swab is shown in the figure 1, in the
Bar diagram. Out of 375 reports 30 Coagulase staphylococcus and
87 staphylococcal aureus pathogenic organism were isolated. 62
cultures revealed group Alpha b haemolytic streptococcus
(hereafter referred as streptococcus). Pseudomonas aeruginosa
were grown in 9 cases and Klebsiella pneumoniae were seen in 16
reports. Escheresia Coli was grown in only 6 culture. In 125 cases no
pathogenic organisms were grown. And no growth was obtained in
40 cases. Diphtheroid was grew in 8 cases. Thus total number of
reports showing known pathogens were

Sensitivity- The results reveals that coagulase positive
staphylococci are sensitive to gentamicin (77% cases), Cefotaxime
(87% cases), and erythromycin (80.30% cases),
Resistance- was seen in majority of the cases for oxacillin (
93%), Ciprofloxacin (87%)and Ceftrixone (83% ) , Ofloxacin (80%) ,
Tobramycin (73%), Amikacin (73%), Clindamycin (60%)
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Figure 3: Pattern of Antibiotic sensitivity and resistance of
Coagulase Staphylococci

Figure 5: Pattern of Antibiotic Sensitivity and resistance of
Streptococci

B) Staphylococcal aureus (Figure 4):
Sensitivity: Sensitive to Erythromycin (74%),
Resistance: Highly resistant towards Penicillin (99%),
Piperacillin and Oxacillin (92% each), Cotrimoxazole and
Ceftriaxone (89%), Ciprofloxacin (82%), Ofloxacin (83%),
Amikacin (79%).
Figure 4: Antibiotic sensitivity and resistance of
Staphylococcal aureus

D) Klebsiella pneumonae:
Most useful antibiotic for Klebsiella pneumonae was found to
be Cefaperazone (81%), Norfloxacin (56%) and then piperacillin.
Resistance: Trimethoprim (94%), tetracycline (88%) , Amoxycillin
(88%),and Gentamycin (81%)
E) Pseudomonas aeruginosa:
Pseudomonas aeruginosa was found resistant to Ampicillin,
Ciprofloxacin, Cotrimoxazole (89% each)
Figure 6: Growth of pathogens in throat swabs culture in
percentage.

C) Alpha haemolytic streptococci : ( Fig. 5)
Sensitivity- Group Alpha haemolytic streptococci were found
to be highly sensitive to erythromycin (77% cases) and sensitive
Ciprofloxacin (40%) cases and to some extent to penicillin.
Resistance : Streptococci were found to be highly resistant
towards Chloramphenicol (92%), gentamycin(87% ), Azithromycin
( 85%) , Cefatrixone (77%), ampicillin (79% cases, Vancomycin (
75%).
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4. Discussion:
Throat swab culture and sensitivity as a diagnostic test for an
individual ailment may have marginal utility. But at the same time it
is a very common investigation. When considered together, the
utility of this investigation in giving information regarding changing
behavior of the organisms towards antibiotics which can't be
underestimated. A pathogen is defined as an organism that has
potential to cause disease. This ability depends upon several factors
including infectious dose of organisms, portal of entry of organism
and most important the host. In our discussion we are limiting
ourselves to the known pathogens and their sensitivity towards the
antibiotics. The predominant pathogenic organism grown was
coagulase positive staphylococcus in 30 cases out of 375 reports.
And alpha haemolytic streptococcus in 62 cases. The percentage of
pathogens grown in our series is 58% (218/375 reports). Robinson
ACet. al 1 in his series of 30 cases reported that none grew
pathogenic organisms. This might be because patients received
antibiotics prior to throat swab reports [7].
Pathogenic organisms were grown maximally in the month of
July and also during May and September. Change of climate from
summer to rainy season and dampness in the region and moist
weather in the month of July in our region can be the factor for this
finding. This contradicts with the report given by Peter G. et.al that
shows a bimodal peak of streptococcal pharyngitis in spring and
winter months [8]. Nandi S. et.al also reported bimodal peak during
the months of November to January and in August [9].
The area of interest in our study was behavior of the organisms
towards antibiotics. Staphylococcus in particular is a very resistant
organism owing to the production of enzyme beta lactamase. This
enzyme inactivates the antibiotic before it causes irreversible
changes in the bacterial cells. The ability to produce penicilinase is
usually determined by the presence of a plasmid. Staphylococci are
known to produce multiple drug resistance. Streptococcus is a
delicate organism but resistance to agents like erythromycin does
occur among the streptococci as indicated by Borbeau E et. al s
(1982)[10, 11, 12]. Klebsiella pneumoniae and Pseudomonas
aeruginosa are both resistant organisms and an important cause for
hospital acquired infections. Because of varying susceptibility
patterns, hospital administrators must keep upto date information
on the patterns seen in their hospitals and tabulations should be
done on yearly basis as suggested by Vandevelde et.al (1992)
[13].In our series staphylococcus (coagulase positive and aureus)
was found to be sensitive to gentamicin, Cefotaxime, erythromycin
and clindamycin in majority of the cases. The macrolide antibiotic
erythromycin also acts by inhibiting bacterial protein synthesis and
has an advantage of cost over Cefotaxime. Cefotaxime a third
generation cephalosporin is more resistant to hydrolysis by beta
lactamases than penicillin. The basic structures of cephalosporins
has more modifiable sites than that of penicillines, which has
allowed manipulations of antimicrobial activity and improved
pharmacologic abilities including decreased toxicity and long half

life [14]. Hence, Cefotaxime should be reserved for serious
infections. Gentamicin is a bactericidal inhibiting microbial protein
synthesis in both gram positive and gram negative bacteria. Due to
its ototoxicity and/or nephro-toxicity it is not available 'In oral
formulation and not used routinely on OPD basis. The streptococcus
was found to be sensitive to erythromycin in majority of cases, and
towards Ciprofloxacin and penicillin to some extent. In their
multicenter clinical trials Aronovitz et. al (200l) found that
erythromycin produced clinical cure in more than 90% of patients
with group A streptococcal pharyngitis [15] [16]. Renewed
sensitivity to these drugs may be because they are not used
commonly. Thus they can be preferred drugs even today. Klebsiella
pneumonae was sensitive to Cefaperazone, Norfloxacin and
Piperacillin. Pseudomonas aeruginosa was found to be sensitive
toAmikacin. Ciprofloxacin and Norfloxacin are quinolone molecules
and act by inhibiting DNA gyrase. inhibition of this bacterial enzyme
is believed to result in breaks in DNA structure. Even though the
data regarding these drugs is very small it can be inferred that these
drugs can be useful in specific instances. Emerging resistance to
newer drugs like cefexime and cephalexin of cephalosporin group
can possibly be because of their widespread use. Similarly
resistance to co- trimoxazole, ampicillin and amoxyclllin was also
noted predominantly in our series. This impresses that the
irrational use of antibiotics have developed resistance of the
pathogens towards widely used drug like ampicillin in this region.
Resistance to the newer drugs should be a matter of concern to
every one of us. Enhancing bacteriological and serological facilities
in laboratories in our region as well as across the country will
drastically improve the clinician's ability to diagnose the particular
pathogen as a cause of sore throat and help to institute the preferred
antibiotic in the series to reduce to optimum use of antibiotics for
sore throat and reduce the resistance towards the Ist generation
antibiotic for concerned pathogen at the appropriate time.
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