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Abstract

Background

The infection of tonsil may occur primarily or secondarily as a result of upper respiratory tract infection,
usually preceded by a viral infection. Bacterial tonsillitis is most commonly caused by Streptococcus
pyogenes. Penicillin remains the treatment of choice for S. pyogenes tonsillitis. The present study
aimed to identify the bacterial pathogen in acute tonsillitis and their sensitivity to antibiotics.

Material and Methods

This prospective study was conducted in the Department of Otolaryngology and Head & Neck Surgery
and Department of Microbiology, Gandaki Medical College, Pokhara Nepal from January 2018 to
January 2019. Ninety-six patients who presented with acute tonsillitis and admitted in the hospital
were included in the study.

Results

The commonest age group of acute tonsillitis was found to be between 21-30 years. S. pyogenes was
the commonest isolate 32(33.3%) followed by S. aureus 19(19.8%). Streptococcus pyogenes was
sensitive to Ampicillin (65.6%) and Cloxacillin (68.7%) while the isolates were more sensitive to
levofloxacin and doxycycline. Carbapenem were found to be most effective drugs for intravenous
treatment.

Conclusions

The most common bacterial isolates were Streptococcus pyogenes. The sensitivity of organism shift
from ampicillin group to fluroquinolones and tetracycline. Identification of bacterial isolates and their
antibiotics sensitivity patterns could prevent resistance of bacteria to drugs and help in the proper
management of acute tonsillitis.
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Introduction

The tonsils are subepithelial lymphoid collection
in oropharynx between anterior and posterior
pillar. It is a disease of childhood but also
frequently seen in adults . These contain various
types of lymphocytes (mainly B types) and
secrete antibodies. The neutrophils are initial
active participants in bacterial infection and
inflammation. The infection may occur primarily
or secondarily, usually preceded by a viral
infection . In Acute tonsillitis, inflammation occurs
in palatine tonsil, predominately affecting the
school-going children. Acute suppurative tonsi-
llitis in children is mainly caused by viruses such
as Epstein-Barr virus, cytomegalovirus, influen-
za virus, parain-fluenza virus, and adenovirus.
Among the bacterial infections, it is mainly
caused by group Astreptococci .

Other bacteria include, Staphylococcus aureus,
Pseudomonas aeruginosa, Hemophilus influen-
za, Klebsiella spp. Patients of any age group may
be affected by acute tonsillitis. Tonsillitis of viral
origin is usually treated with supportive care
while antibiotics are recommen-ded to treat
bacterial tonsillitis. Penicillin group antibiotics
remain the treatment of choice for S. pyogenes
tonsillitis. Acute tonsillitis is refractory to penicillin
therapy poses a major medical problem in all age
groups. Culture directed antibiotics administra-
tion is a standard technique to treat such cases to
prevent antibiotics resistance.

The present study aimed to identify the bacterial
pathogen in the case of hospitalized acute
tonsillitis and their sensitivity patterns to
antibiotics.

Materials and Methods

This prospective study was conducted in the
Department of Otolaryngology and Head & Neck
Surgery and Department of Microbiology,
Gandaki Medical College, Pokhara Nepal from
January 2018 to January 2019. This study was
approved by the Institutional review committee of
Gandaki Medical College. Written consent was
taken from all the patients. Patients were
explained about the study and its advantages.
Patients having severe throat pain, difficulty in
swallowing, malaise congested and pus point
tonsil at oropharynx on examination were
considered as acute tonsilitis cases, which were
included in this study. The peritonsillar abscess,
patient who denied study was excluded from the
study. Using n=z2pq/d2 with 10% error, sample
size is calculated to be 60.Ninety six patients who
presented with acute tonsillitis and admitted in
the hospital were enrolled in the study.

Two tonsillar swabs were taken aseptically from
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each patient. Gram staining was performed on
the first swab and the second swab was
inoculated on Blood and MacConkeys agar
plates. Bacterial isolates were identified by
various biochemical tests using standard proto-
cols. Antimicrobial susceptibility testing was
performed on Muller Hinton Agar (MHA) by Kirby
Bauer disc diffusion method as recommended by
CLSI guidelines and manufacturer protocol
(HiMedia, India). In case of S. pyogenes, AST
was done in MHA supplemented with 5 % sheep
blood and incubated in 5-10% CO2 environment.
Data was collected using pre-formed Performa
then entered into MS-excel sheet. Mean and
standard deviation and descriptive statistics like
frequency and percentage was analyzed by
using SPSS version 23.

Results

The number of patients included in this study was
Ninety- six. The mean age of patients was 26.6 +
SD 12.1 years. The minimum age was five and
the maximum age was seventy. The commonest
age group of tonsillitis is between 21-30 years
where the maximum number of 36 cases (37.5%)
occurred followed by 22 cases (22.9%) in 11-20
years group. (Table 1) Males were affected more
than females with M: F ratio 1.13:1. S. pyogen
was the commonest isolate 32(33.3%) followed
by S. aureus 19(19.8%). No growth was found in
28(29.1%) clinical specimen. (Table 2)

Table1: Age-wise Distribution of patients having
acute tonsillitis.

Age group  No. of patients Percentage distribution
0-10 7 7.3

11-20 22 229

21-30 36 375

31-40 17 17.7

41-50 9 9.4

51-60 4 4.2

61-70 1 1.0

Total 96 100.0

Table 2: List of isolated organisms and their

frequency.
Organism Isolated No. of isolates Percentage

S. pyogens 32 33.3

S. aureus 19 19.8

P. aurogenosa 9 94

K. pneumoniae 4 4.2

S. pneumoniae 2 2.1
Proteus mirabilis 2 2.1

No growth 28 291
Total 96 100.0
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Among the various antibiotics ampicillin and
cloxacillin was found to have low sensitivity
towards various pathogens isolated in our study.
Among the oral antibiotics levofloxacin and
doxycycline was found more effective. Aminogly-
cosides and imipenem which are given
intravenously was also found to have higher
sensitivity (Table 3.0)

Table 3: List of isolated organisms and their
percentage of AST distribution.

Organism S. S. P K. S. P

Overall
pyoge aure auro pneumo pneu mira sensitivity
ns us genosa niae moniae bilis Iresistance

isolated

Ampicilin S 656 737 333 75 100 50 64.7
R 344 263 667 25 - 50 353
Cloxacilin S 687 789 444 75 100 100 70.5
R 313 211 556 25 - - 295
Levofloxacin S 812 789 667 75 100 100 794
R 188 211 333 25 - - 20.6
Doxycycline S 812 842 556 100 100 100 80.9
R 188 151 444 - - - 19.1
Amikacin S 875 895 778 100 100 100 86.7
R 125 105 222 - - - 13.3
Gentamycin S 843 895 667 75 100 100 83.8
R 157 105 333 25 - - 16.2
Cefotaxime S 781 737 333 75 100 100 72
R 219 263 666 25 - - 28
Imipenem S 906 89.5 889 100 100 100 91.2
R 94 105 11.1 - - - 8.8
Discussion

Tonsillitis is a common disease in children and
adults. The patient may present with a sore thro-
at, difficulty in swallowing, fever, and a history of
upper respiratory tract infection. In our study, 29
(30.1%) cases are below 20 years of age. These
are the cases admitted for acute tonsillitis in our
hospital. All kept in Intravenous antibiotics.
37.5% of patients were in the age group of 21-30
years followed by 31-40 which was similar to the
previous study done by Lognathan et al. In this
study, it was found that acute tonsillitis was more
common in adults compared to children. This
might be because children visited Pediatric
Department and and got treated there too which
is notincluded in this study.

Streptococcus pyogen 32 (33.3%) was found to
be the mostcommon isolates inourstudy asitis
the major pathogen causing bacterial tonsilitis
worldwide. Our finding is most consistent with
the studies of Ramirez et al and Ozek et al in
which the distribution of S. pyogens were 47
and 30 % respectively [11-13]. In our study the
distribution of Staphylococcus aureus was found
19.8% which is higher than the study done by
Loganthan etal (11.85%) but less than the study
carried out by Jha et al and Lilja et al. We couldn't
exclude the possibility that few S. aureus isolates
might represent normal flora rather than a real
pathogen causing acute tonsilitis. Pseudomonas
aeruginosa is 3rd most common organism in our
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study, but only single isolate of Pseudomonas
aerogenosa found in study by Loganthan et al
[10]. This organism was rarely seen study by
brook et al [5]. We could not get significant growth
of bacteria in 29.1% of clinical specimens. In a
similar study done by Vijayashree et al, 18%
clinical specimens did not yield any growth. It
might be due to delay in specimen processing of
few samples or the fastidious organism might
cause acute tonsilitis.

It has been seen that isolated bacteria have
variable sensitivity pattern to different antibiotics.
Gram positive bacteria have more susceptible
than gram negative bacteria. The drugs of choice
for the treatment of acute tonsillitis are Amoxy-
cillin or penicillin. Krober et al showed penicillin
to be the most effective antibiotic to treat acute
tonsillitis caused by bacteria. However, in our
study Streptococcus pyogenes was found more
sensitive to levofloxacin, doxycycline, aminogly-
cosides and carbapenem compared to ampicillin
and cloxacillin. This is because most of the cases
might have already taken oral amoxicillin or
amoxicillin/clavulanic acid as these drugs are
commonly given by pharmacists without a pres-
cription and the patients might have developed
resistance to them. The growing incidence of
drug resistance in many bacteria may due to B-
lactamase production by bacteria. Moreover, the
permeability of these antibiotics in highly infla-
med tonsillar is less that may lead to antibiotics
resistance .

Staphyloccous aureus sensitivity is 65.5% with
Ampicillin and 78.9 % with cloxacillin and levoflo-
xacin. Imipenem was sensitive to 91.2% of cases
followed by amikacin (86.7%) and Gentamycin
(83.8%). A similar finding was found in a study
done by Ramirezetal .

P. aeruginosa showed more resistance with
ampicillin (66.7%) and cloxacillin (55.6%) in our
study. similar finding was found in study by Alasil
et al [20]. Although there is no obvious reason
behind it. but there may be rapid shift of
antibiotics from ampicillin which develop resis-
tance. We found Imipenam had higher sensitivity
88.9% with Pseudomonas followed by amikacin
(77.8%) The increasing antimicrobial resistance
being observed is due to not getting right antibio-
ticsinfirst time of treatmentas empirical therpay
so it may force to use higher antibiotics like ime-
penam as better option [21]. We found Strepto-
cocccus pneumonia tobe 100 % sensitive to all
the antibiotics tested in our study. Mihajlovic M
also found S. Pnumoniais 96.7% sensitive to pe-
nicillin [22].

This study encompasses of bacterial isolates
growth in the aerobic or facultative anaerobic
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environment. It excludes anaerobic bacteria. It is
important to study molecular character of
multidrug resistantisolate in future.

Conclusion

The commonest age group of acute tonsillitis was
between 21-30 years. The most common bacte-
rial isolate was Streptoccus pyogenes. Most
sensitive drugs were doxycycline, levofloxacin,
aminoglycosides and carbapenems. It showed
the shift of sensitivity of organisms from ampicillin
and cloxacillin to tetracycline and fluoroquino-
lones. Identification of bacterial isolates and their
antibiotics sensitivity patterns could prevent
resistance of bacteria to drug and guide proper
treatment of acute tonsillitis.

Acknowledgements: None
Conflicts of interests: None

References

[11 Khadilkar, Meera Niranjan, and Nitin R Ankle.,
Anaerobic Bacteriological Microbiota in Surface and
Core of Tonsils in Chronic Tonsillitis, Journal of clinical
and diagnostic research. : 10:11 (2016): MC01-MCO03.
DOI:10.7860/JCDR/2016/22124.8819

[2] Sidell D, Shapiro NL, Acute tonsillitis, Infect Disord
Drug Targets. 12:4 (2012) 271-276. DOI: https://doi.
org/10.2174/187152612801319230

[3] Peidrola D, Lopez A, Martinez M, Ros M, Corral J,
Arteaga E, Beta-hemolytic streptococci in tonsil
hypertrophy and recurrent tonsillitis, Enfermedades
infecciosas y microbiologia clinica. 15:6 (1997) 315-
318.DOI: 10.1159/000027560

[4] Brook I, Foote Jr PA,Comparison of the microbiology
of recurrent tonsillitis between children and
adults.,The Laryngoscope. 96:12 (1986) 1385-8.
DOI:https://doi.org/10.1288/00005537-198612000-
00013

[5] Brook,Failure of penicillin to eradicate group A beta-
hemolytic streptococci tonsillitis:causes and manage-
ment, J Otolaryngol. 30:6 (2001) 324-9. DOI: https://
doi.org/10.2310/7070.2001.19359

[6] Peyramond D, Portier H, Geslin P, Cohen R, 6-day
amoxicillin versus 10-day penicillin V for group A beta-
haemolytic streptococcal acute tonsillitis in adults: a
French multicentre, open-label, randomized study,
The French Study Group Clamorange, Scand J Infect
Dis. 28:5 (1996):497-501. DOI:https://doi.org/ 10.310
9/00365549609037947

[71 Vandepitte J, Verhaegen J, Engbaek K, Rohner P, Piot
P, Heuck CC, et al, Basic laboratory procedures in
clinical bacteriology, 2nd edition.,World Health
Organization, Geneva, 2003. DOI: https://pps.who.
int/iris/handle/10665/42696

[8] CusackT, Ashley E, Ling C, Rattana-vong S, Roberts
T, Turner P, et al, (2019) Impact of CLSI and EUCAST
breakpoint discrepancies on reporting of antimicrobial
susceptibility and AMR surveillance. Clinical

Nepal Journals Online: www.nepjol.info

Official website: www.jonmc.info

(9]

(10]

(1]

(2]

[13]

[14]

(18]

(6]

(171

(8]

[19]

(20]

(21]

(22]

Microbiology and Infection. 25:7(2019):910-11. doi
DOI:10.1016/j.cmi.2019.03.007

Chretien JH, McGinniss CG, Thompson J, Delaha E,
Garagusi VF (1979)Group B beta-hemolytic strepto-
cocci causing pharyngitis. J Clin Microbiol. 10:3
(1979):263-6. DOI: 10.1128/JCM.10.3.263-266.1979
Loganathan A, Arumainathan U, Raman R( 2006)
Comparative study of bacteriology in recurrent
tonsillitis among children and adults. Singapore
medical journal. 47:4 (2006):271. PMID: 16572236
Ramirez A, Peidrola D, Lopez A, Martinez M, Ros M,
Corral J, et al,Beta-hemolytic streptococci in tonsil
hypertrophy and recurrent tonsillitis, Enfermedades
infecciosas y microbiologia clinica. 15:6(1997):315-8.
PMID: 9376403

ozek O ES, Ang O, Savas |, A bacteriological study of
chronic tonsillitis, Acta otolaryngologica. 63 (1967)
455-461. DOI:https://doi.org/ 10.3109/000164867091
28779

Sadoh WE, Sadoh AE, Oladipo AO, Okunola OO,
Bacterial isolates of tonsillitis and pharyngitis in a
paediatric casualty setting, Journal of Medicine and
Biomedical Research. 7 (2008) 1-2. DOI: 10.4314/
jmbr.v7i1-2.44555

Jha AK SS, Patients with tonsil problems at NMCTH- a
report.pdf, Nepal Med Coll J, 10:4 (2008) 258-259.
PMID: 19558066

Lilja M, Raisénen S, Stenfors L-E, Initial events in the
pathogenesis of acute tonsillitis caused by Strepto-
coccus pyogenes, International journal of pediatric
otorhinolaryngology. 45:1 (1998) 15-20. DOI: 10.10
16/s0165-5876(98)00071-8

Vijayashree MS, Viswanatha B, Sambamurthy BN,
Clinical and Bacteriological Study of Acute Tonsillitis,
IOSR Journal of Dental and Medical Sciences. 13:1
(2014)37-43. DOI: 10.9790/0853-131103743.
Curtin-Wirt C, Casey JR, Murray PC, Cleary CT,
Hoeger WJ, Marsocci SM, Murphy ML, Francis AB,
Pichichero ME, Efficacy of penicillin vs. amoxicillin in
children with group A beta hemolytic streptococcal
tonsillopharyngitis, Clinical pediatrics. 42:3 (2003)
219-225. doi: DOI:10.1177/00099 2280304200305
Krober MS, Bass JW, Michels GN: Streptococcal
pharyngitis, placebo-controlled double-blind evalua-
tion of clinical response to penicillin therapy, Jama.
253:9 (1985) 1271-1274. DOI:10.1001/jama.1985.
03350330069024

Brook I, The role of ?-lactamase-producing bacteria in
the persistence of streptococcal tonsillar infection,
Reviews of infectious diseases. 1984, 6:5 (1984) 601-
607. DOlI:https://doi.org/10.1093/clinids/6.5.601.
Alasil SM, Omar R, Ismail S, Yusof MY, Dhabaan GN,
Abdulla MA. Evidence of bacterial biofilms among
infected and hypertrophied tonsils in correlation with
the microbiology, histopathology, and clinical symp-
toms of tonsillar diseases. International journal of
otolaryngology. 2013 (2013). DOI:https://doi.org/ 10.1
155/2013/408238

Kollef MH, Appropriate empirical antibacterial therapy
for nosocomial infections, Drugs.63:20 (2003) 2157-
68. DOI: https://doi.org/10.2165/ 00003495-200363
200- 00001

Mihajlovic-Ukropina M, Milutinovi? M. Sensitivity of
Streptococcus pneumoniae to antimicrobial drugs].
Med Pregl. 51:3 (1998)169-73. PMID: 9611963.

Journal of Nobel Medical College
Vol. 10, No. 1, Issue 18, January-June 2021



	Page 1
	Page 2
	Page 3
	Page 4

