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Abstract

Acute tonsillitis was an inflammatory process of the tonsillar tissues and was usually infectious in
nature. Acute tonsillitis starts suddenly and usually goes away again within one to two weeks. This
infection was often bacterial, or sometimes viral. A hundred of blood and swabs specimens were
collected from patients who were suffering from tonsillitis whose did not take any drugs for both sex with
age ranging from 1-60 years in AL-Hilla-Teaching hospital and hospital Babylon for birth and children
during a period from October 2017 through January 2018 . The causative agent for tonsillitis was
isolated and diagnostic of microorganism according to morphological and biochemical test by using
VITEK compact 2 .The results appeared the number of gram positive bacteria about 100 and 23 isolate
from gram negative bacteria .The most common causative agent was Streptococcus pyogenes and
Staphylococcus aureus. The sensitivity of bacterial to antibiotic was appeared most of bacterial resistance
to amoxicillin, Cefotaxime and Aztreonam) but sensitive to other antibiotic such as Gentamycin,
Chloramphenicol and Ciprofloxacin kit. Qualitative and semi quantitative ASO determination was done
using the ASO latex agglutination kit. 24%of patient was ASO positive and 67% was ASO negative The
level of ASO in patients that tested positive for the presence of ASO ranged from 1600IU/ml to
25600IU/ml. 12 sample were the highest concentration of 25600IU/ml .The conclusion of this study found
that Streptococcus pyogenes was most common causative agent for tonsillitis and the bacteria resist
amoxicillin.
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Introduction

Tonsillitis i1s inflammation of the tonsils,
typically of rapid onset. It is a type of
pharyngitis. Symptoms may include sore
throat, fever, enlargement of the tonsils,
trouble swallowing, and large lymph nodes
around the neck. Complications include
peritonsillar abscess [1] Tonsillectomy is still
one of the most common surgical procedures
for the treatment of tonsillitis in children.
Tonsillitis and tonsillectomy are likely to
have a distinct link where the incidence of
one should reflect that of the other.

While the entire incidence of tonsillectomy in
a population may be extreme less than the
total incidence of tonsillitis, a healthcare
system should be capable to familiarize to
upsurge rates of a specific surgical treatment
when the specific sign for that treatment
upsurges [2].The tonsils contain immune-
cells such as, germinal centers of B-
lymphocytes, T-lymphocytes and other
antigen  presenting  cells such as
macrophages, @ which  serves immune
acquisition and defense [3, 4].
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The palatine tonsils are dense compact bodies
of lymphoid tissue that are located in the
lateral wall of the oropharynx, bounded by
the palatoglossal muscle interiorly and the
palatopharyngeus and superior constrictor
muscles posteriorly and laterally Both tonsils
and adenoid are part of the Waldeyer ring,
which is a ring of lymphoid tissue found in
the pharynx.

The lymphoid tissue in this ring provides
defense against pathogens. The Waldeyer
ring 1s involved in the production of
immunoglobulins and the development of
both B cells and T cells [5]. There are many
types of tonsillitis acute, recurrent, and
chronic tonsillitis, and peritonsillar abscess.

Acute Tonsillitis

Is inflammation of the tonsils, which 1is
caused by bacteria or virus such as double-
stranded DNA viruses (human adenoviruses,
Epstein Barr Virus), single-stranded DNA
viruses (Human Boca Virus), single-stranded
RNA viruses (influenza and para-influenza
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viruses; rhino-viruses; entero-viruses
including Coxsackie viruses; corona viruses;
respiratory syncytial virus (RSV); human
meta-pneumonia-virus), retroviruses [human
immunodeficiency viruses (HIV)] The most
important microorganisms that create
bacterial tonsillitis are GABHS, 1ie. S.
pyogenes. The illness transmission typically
happens using droplet infection transferred
by various other patients with acute GABHS
tonsillitis, very rarely by asymptomatic
service providers [6].

Chronic Tonsillitis

Is one of the most common
otorhinolaryngological diseases and
tonsillectomy continues to be one of the most
common surgical procedures as well as the
standard for treating adults with this clinical
entity[7].

Recurrent Tonsillitis

A poly microbial flora containing both aerobic
and anaerobic bacteria has been perceived in
core tonsillar cultures in cases of recurrent
pharyngitis, and children with recurrent
GABHS tonsillitis have different bacterial
populations than children who have not had
as many infections. Other competing bacteria
are reduced, offering less interference to
GABHS infection. S. pneumoniae, S. aureus,
and H. influenzae are the most common
bacteria isolated in recurrent tonsillitis, and
Bacteroides fragilis is the most common
anaerobic bacterium isolated in recurrent
tonsillitis [8] wusually caused by many
different bacterial pathogens and flare up
again a few weeks after cessation of an
antibiotic therapy. Depending on the
frequency and severity of such episodes,
there is an indication for tonsillectomy [9].

Peritonsillar Abscess

Are collections of purulent material between
the tonsil fibrous capsule and the pharyngeal
constrictor muscles that usually develop near
the superior pole [1011].The formation of the
PTA is probably an evolution from acute
tonsillitis to peritonsillar tonsillitis to
peritonsillar abscess [11].

The main causes of tonsillitis are caused by
bacterial especially beta-hemolytic and other
streptococci. However, in tonsillitis related to
infectious mononucleosis, the most common
virus is the EBV, which present in 50% of
children. CMV, hepatitis A, HIV, rubella and
toxoplasmosis infections may also result in
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the clinical picture of infectious
mononucleosis, which requires differential
diagnosis S. aureus appears to be the main
causative agent in the pathogenesis of acute
tonsillitis [12]. Tonsilitis is managed by
means of treatment according to viral and
bacterial infection. Viral tonsillitis treatment
involves rest, recovery and symptom relief. It
is also important to drink plenty of fluids and
have regular meals (soft foods and smoothies
are best) whereas bacterial infection 1is
confirmed by throat culture and antibiotics
will be prescribed to prevent complications
[13].

It is important to take the full course of
antibiotics as prescribed to prevent the
infection. Antibiotics will not be prescribed
for viral tonsillitis because antibiotics are not
effective against viruses. Viral tonsillitis will
usually get better without treatment. Pain
relief and reduction of fever can be achieved
with over-the-counter paracetamol (e.g.
Panadol) and ibuprofen [14].

Antibiotics are kept for secondary bacterial
pharyngitis. Due to the danger of a
generalized papular rash, prevent ampicillin
and associated compounds when infectious
mononucleosis (MN) is suspected. Related
reactions from oral penicillin-based
antibiotics (eg, cephalexin) have been
described. Hence, initiate treatment with
alternative anti streptococcal antibiotic, for
example, erythromycin.

Manage antibiotics if situations support a
bacterial etiology, for example, the incidence
of tonsillar exudates, occurrence of a fever,
leukocytosis, contacts who are 1ill, or contact
with a person who has a documented group A
beta-hemolytic S. pyogenes (GABHS)
infection. In several cases, bacterial and viral
pharyngitis are clinically indistinguishable.

Waiting 1-2 days for throat culture
consequences has not been shown to reduce
the practicality of antibiotic treatment in
avoiding rheumatic fever [15] Treatment of
acute tonsillitis is largely supportive and
focuses on maintaining adequate hydration
and caloric intake and controlling pain and
fever. Corticosteroids may shorten the
duration of fever and pharyngitis in cases of
infectious mononucleosis. In severe cases of
mononucleosis, corticosteroids or gamma
globulin may be helpful. GABHS infection
obligates antibiotic coverage [16].
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Tonsillitis treatment started with antibiotics,
Nsaids, fluoroquinolone antibiotics and
penicillin's but if disease continues or patient
1s unresponsive to medication, surgery is
recommended. Antibiotics were given to
patient after surgery to prevent any further
infection and care should be taken. Here,
pharmacist should advise patient about his
/her medication and should cross check
medication errors, if any (multiple
prescribing). This will lead to great
improvement in patient care [17].

The use of immunological assays such as
Anti-Streptolysin O (ASO) would provide
useful in the diagnosis of streptococcal
infections and their complications, and
during follow-up, as well as in evaluating the
effectiveness of treatments [18] as well as in
situations when the throat culture technique
is 1neffective or when the patient has
commenced antibiotics therapy. Significant
findings have shown that an ASO-positive
measurement might be used in conjunction
with throat culture to identify GAS) [19].

The presence of an immune response to
either GAS somatic or extracellular antigens
remains the most reliable means for
documentation of bonfire infection [20]. Aim
of this study was isolation of gram negative
and positive bacteria and sensitivity of
bacterial to antibiotic and study of some
immunological parameter such as ASO test.

Material and Method
Method
Study Group

A total number of 92 patients (41female and 52
male).The age of the study group ranged from1
year-60years

Bacterial Culture and Isolation
Samples

A total number of 92tonsillar swabs were
collected from children (41female and 52 male)
The age of the patient ranged from 1 years to
60 years.

Bacteriological Examination
Isolation of Bacteria

Tonsillar swabs were cultured on the following
media

¢ Blood agar: to show the hemolytic properties
of micro-organisms.
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e Mac Conkey's agar: for isolation of
Enterobacteriacea.
e Mannitol salt agar :for isolation of

staphylococcus species

e Muller Hinton agar: for bacterial antibiotic
selectivity

Samples were cultured on these three media
were then incubated overnight aerobically at
37°C. The organisms were identified according
to the method of [21]

Identification of the Isolates
Microscopical Examination

Smears from the colonies were stained with
Gram's stain and examined microscopically.
According to Gram Staining reaction, shape

and cell arrangement the isolated
microorganisms were divided into:

e Gram positive cocci.

e Gram negative bacilli

Disk Diffusion Test

Susceptibility of S. aureus isolates was

determined by the KirbyBauer 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
um), gentamicin (10 um), erythromycin (15
um), co-trimoxazole (1.25 + 23.75 pum),
clindamycin (30 um) and fusidic acid (10 um)
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 included 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
(CLSI]) [22].

Vitek 2 System

The Vitek 2 System was used to confirm the
biochemical test and antibiotics; assay had
been performed according to the
manufacturer's instructions. This system
consists of personal computer, reader incubator
that prepared up of many inner constituents
including: card filler mechanism, card cassette,

690



Frial Gemeel Abd et. al.| Journal of Global Pharma Technology|2018| Vol. 10 | Issue 11 (Suppl.) | 688-697

cassette loading processing mechanism, bar
code reader, card sealer, cassette carousel and
incubator.

In addition to transmittance optics, waste
processing, instruments control electronics and
firm ware. The system was equipped with an
extended identification data base for all routine
identification tests that provide an improved
efficiency in microbial diagnosis which reduce
the need to perform any additional tests, so
that will increase safety for both the test and
the users. All the following steps were prepared
according to the manufacturer's instructions.

Three ml of normal saline were placed in plane
test tube and inoculated with a loop full of
isolated for standardization of colony to
McFarland's standard solution (1.5x108cell/ml).
The standardized inoculums were placed into
the cassette and a sample identification
number entered into the computer software via
barcode. The VITEK 2 card thus connected to
the sample ID number. Then the cassette was
placed in the filler module, when the cards
were filled, transferred the cassette to the
reader incubator module. All following steps
handled by the instrument, the instrument
controls the incubation temperature, the
optical reading of the cards and continually
monitors and transfers test data to the
computer for analysis.

Serological Test

Antistreptolycin  ASO test was done
according [23]. The ASO-latex reagent of
Hannover Company, Germany was a

Table 1: Distribution of tonsillitis patients according the age

suspension of polystyrene particle sensitized
with streptolysin O. Slide agglutination test
for the qualitative and semi-quantitative
detection of anti-streptolysin O antibodies.
Latex particles coated with streptolysin O
were agglutinated when mixed with samples
containing ASO. Each serum sample was
tested for ASO by a commercial kit using
their instructions. Equal volumes (50ul) of
serum and the reagent were mixed on a
microscopic slide for a few minutes and
observed for agglutination .Development of
visible agglutination indicated a positive
qualitative.

ASO test and represents 200 IU/ml as per the
manufacturer’s instructions. If positive, the
end titer was determined semi-
quantitatively. For this, the positive serum
was diluted 1:2, 1:4, 1:8, 1:16, 1:32 ....etc.
with sterile normal saline. Each dilution was
tested as for the qualitative test. To get the
end titer, the dilution factor was multiplied
by 200. Thus if the serum sample is positive
at 1:4 dilutions, the titer is taken as 200 IU x
4 =800 IU/ml.

The Results
Bacteriological Study

Diagnostic of Bacteria that Isolated
from Tonsillitis

A 92 patients who met the study criteria and
their samples were analyzed of which 41%
were females and 51% were males .the mean
aged were 47.8% aged between (1-5) years
.17.3% of patient from (6 -20)years 28.2%
patients from (21-60) (Tablel).

Age

Percentage %

1-5 years

48%

6-10 years

17%

11-20 years

%

21-35 years

15%

36-60 years

13%

Table 2: Distribution of tonsillitis patients according the gender

Gender

Percentage %

Male

55%

Female

45%

This table show that the infection occurs
were high in aged group (1-5) years and the
infection occur in males were high than
female in all age groups Growths of S.

pyogenes, S. pneumoniae, S .aureus,
Klebsiella pneumonia, Pseudomonas
aeruginosa, and FEscherichia coli were

identified using enriched and differential
media (Blood agar and MacConkey agar
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,Eosin methylene blue , mannitol salt agar ),
Gram stain technique, as well as biochemical
tests (catalase test, oxidase test, coagulase
test) Using Blood agar Eosin methylene blue
and MacConkey agar; S. pyogenes was
exhibited a clear and complete hemolysis on
blood agar while S. pneumonia was appeared
as a mucoid stain on the blood agar
appearing as a central depression, indicating
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alpha hemolysis. On MacConkey agar,
colonies of E. coli were seen as non-mucoid
pink colonies, and on Eosin methylene blue
were seen metallic sheen those of
K.pneumonia were seen as large, pink and
mucoid colonies on Mac Conkey agar, P.
aeruginosa was seen as large green-brown
colonies.

On MacConkey agar. After isolation of the
organisms from tonsil swab and culture on
different agar used, the organisms were
Gram stained and S. pyogenes and S.
pneumoniae were seen as Gram positive cocci
some appearing in chains and others in pairs,
S.aureus was also seen as Gram positive
coccl but appearing in clusters. E.coli, K.
pneumonia, and P. aeruginosa species were
seen as Gram negative rods. Under the light
microscope the catalase and oxidase test were
done indicated that S. pyogenes was a
negative catalase activity and positive
oxidase while E. coli, K. pneumonia, and P.
aeruginosa were positive catalase activity.

And E. coli was negative oxidase. P.
aeruginosa was positive oxidase and K.
pneumonia was negative oxidase.
Staphylococcus was positive catalase and
negative oxidase .coagulase test done
indicated that. S. aureus was positive
coagulase test but S. Epidermis was negative
for this test Gram negative bacteria were
diagnostic by biochemical test such as in dole
.methyl red, Vogas-proskauer,
Simmon Citrate test and Kligler iron agar
test the result positive. result of in dole
formation of red ring after added Kovacs'
reagent, Simmon Citrate positive result
convert of color media after incubation 24 hr
from blue color to green color Negative result
remain the blue color.

Vogas-proskauer  test  positive  result
formation of red ring after added of reagent
Table (3) Show bacteria diagnostic by Vitec 2
compact system and Table (4) the percentage
of bacteria isolated from sore throat.

Table 3: Some biochemical test IMVC) for gram negative bacteria

Bacteria

Indole

Cimon
citrate

methyl red Vogas procurer

Acinetobacter ursingii

- +

Pseudomonas aeruginosa

Klebsiella peumoniae

Acinetobacter iwoffii

Pantoea spp

+| [+ +]+

Acinetobacter baumannii complex

4|+ ]+

Klebsiella oxytoca

Buttiaurella agrestic

Oligella ureolytica

++]

Pseudomonas fluoresces

+] 4]+

Escherichia coli

+
1

Isolation of Bacteria that Causes of
Tonsillitis

Isolation of bacteria causes of acute
tonsillitis from the 92 clinical specimens .only

23 specimen isolated were belonged to gram
negative bacteria and 92 specimens isolated
were belong to gram positive bacteria The
result were show in Figure (1).

m G-ve

m G+ve

Figure 1: Profile of bacteria that isolated from tonsillitis swabs

In this study included isolation of different
species of gram negative bacteria five isolates
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of pseudomonas ,six from E. coli ,two of
Klebsillas and  three  isolates  from
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Acinetobacter and other of bacteria isolated
from patient was suffer from sore throat.

The gram positive bacteria isolated from
sore throat S. aureus ,S. pyrogens and other

of microorganism and diagnostic by different
test such as macroscopic and microscope,
biochemical test .and Vitec 2compact system.

Table 4: The percentage of bacteria that isolated from sore throat

Bacteria Number Percentage %
1 Staphylococcus aureus 18 19.5%
2 Staphylococcus lantus 5 5.4%
3 Staphylococcus epidermis 17 18.4%
4 Streptococcus pyogenes 24 26.1%
5 Bacillus 6 6.5%
6 Pseudomonas aeruginosa 4 4.3%
7 pseudomonas fluorescence 1 1.1%
8 Acinetobacter iwoffii 1 1.1%
9 Acinetobacter urisingii 1 1.1%
10 Acinetobacter baumonia 1 1.1%
11 Pantoea spss. 1 1.1%
12 Buttiaurella agrestic 1 1.1%
13 Oligella urelytica 1 1.1%
14 Salmonella enteritis 1 1.1%
15 Sallmonella typhi 1 1.1%
16 Enterobacter acrogens 1 1.1%
17 E .coli 6 6.5%
18 Klebsiella pneumonia 1 1.1%
19 Klebsiella oxytoca 1 1.1%
Total 92
This study included antibiotic sensitivity for with Gentamycin and Amikacin.
bacteria causes of tonsillitis. The result was Acinetobacter were sensitive 100 %with

analyzing sensitivity pattern of18 isolates of
S. aureus and 24 isolated of S .pyogenes were,
sensitivity of 100%with gentamycin, 50%with
Amikacin and 77.7 % with Ciprofloxacin and
88.8 % with Chloramphenicol and 72.2 %

with  Tetracycline and 72.7 % with
Erythromycin.
The resistance of 100% with Cefotaxime,

100% Cefotaxime and 55.5% Amoxicillin .E
.coli were showed 16.6% resistance to
Amoxicillin, Cefotaxime Amikacin
,Aztreonam, Tetracycline, Gentamycin and
sensitive to ciprofloxacin and streptomycin.

ciprofloxacin and 66.6%with Amikacin and
resistance 66.6%with Gentamycin and 33.3 %
with Amikacin. Klebsilla were sensitive 100%
ciprofloxacin and 33.3 % Aztreonam and
66.6% Gentamycin and tetracycline, while

resisted 100 % with Amoxicillin and
Cefotaxime. 66.6 % Aztreonam 33.3 %
Gentamicin and 33.3% amikacin,
streptomycin and tetracycline. Oligella
ureolytica appeared resistance 100 % with
(vancomyecin, Cefotaxime. Amoxicillin,
streptomycin, Gentamycine and
erythromycin). Pantoea spp. was resistance

100%with vancomycin and erythromycin

Pseudomonades  were found  sensitive  Bysiqurellaagrestis was resistance 100%
33.3%with  Aztreonam  and 666 %  with  (vancomycin, erythromycin  and
Gentamycin and Amikacin and 100% Cefotaxime Table (5).
sensitive ciprofloxacin. Resistance 33.3 %
Table 5: Antibiotic sensitivity to some bacterial isolates from sore throat
Bacteria CN | VA | C | AK| CN CTX CIP TE E AMC S ATM
Streptococcus pyogenes S - S S S R S S S R - -
E.coli R - S R R R S R - R I R
Klebsiella pneumoniae - - R I S R S S - R 1 S
Klebsiella oxytoca - - I I S R S S - R I R
Oligella ureolytica - R - - R - R R R R -
Acinetobacter ursingii - - - S S R S I - - -
Acinetobacter iwoffii - - - S S R S R - - -
Acinetobacter baumannii - - - R I I S S - - -
complex
Buttiaurella agrestis - S - - - S - - S - - -
Staphylococcus aureus S - S S S R S S S R - -

S=sensitive
Ciprofloxacin CN= Gentamycin
AMC= Amoxicillin CN= Gentamycin

©2009-2018, JGPT. All Rights Reserved

R= resistance
TE= Tetracycline VA=vancomycin E= Erythromycin C=Chloramphenicol
S= streptomycin CTX=Cefotaxime ATM= Aztreonam

I=inter mediaAK= Amikacin CIP=
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Immunological Results

positive to ASO test, and this confirmed by

. . culture, in this stud showed  that
Antistreptolysin O (ASO) test from one Y Y,
) . 24(26.1%) Streptococcus isolates.
hundred patients only 24 patients had
B NEGATIVE
m POSITIVE
Figure 2: the results of antistreptolysin O in this study
Table 6: the level of ASO in serum of patients that appeared positive for the presence of ASO Antibody
NO. of bacteria Titer Concentration (IU/ml)
12 1/128 25600
6 1/16 3200
1 1/32 6400
4 1/8 1600
1 1/64 12800
24 ASO+ and 66 ASO- less than 200IU/ml leaflet of kit
Discussion Ciprofloxacin, Gentamycin, Tetracycline,
Erythromycin, Aztreonam and

Microbiological study for patients suffered
from  acute  tonsillitis showed that
Streptococcus and Staphylococcus were the
most common of bacteria that isolated from
tonsillitis 19.5 %of S. aureus and 26.1 % of S.
pyogens isolated from tonsillitis and other
mixture of bacteria isolated such as E. coli
and P. aeruginosa and Acinetobacter.

The results of present study showed that the
GABHS was a major cause of tonsillitis as
confirmed by positive culture of these
microorganisms in 92 of samples as can be
observed in these results were in agreement
with the findings from several studies were
done in many countries, [24] this study agree
with [25] who also reported a predominant
incidence of Staphylococcus over the
Streptococci. In our study the result was
same to the result obtain by [26].

S. aureus was the most common organism
streptococcus pyogenes this agree to the
result obtain from [27] E. coli and K.
pneumonia were obtain in our study was
agree with other study obtain by [28] and
agree with [29].P. aeruginosa obtain as [30]
.And other gram negative and positive obtain
from tonsillar swab a 11 type of antibiotic
study of sensitivity of bacteria for this
antibiotic such as Vancomycin, Cefotaxime,
Amoxicillin, streptomycin, Amikacin,
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Chloramphenicol. The result of E. coli strain
sensitive to ciprofloxacin was agreed with
other study obtains by [31].

P.aeruginosa appear in our study was
Resistance Gentamycin was agree with study
obtain by [31]. Staphylococcus sensitive to
gentamycin, Ciprofloxacin, FErythromycin
show in our study also agree with study by
[31].

In this study appear all gram negative
bacteria were sensitive to ciprofloxacin
related to different of factor and resistance to
amikacin antibiotic Gram positive bacteria
appear high resistance to Cefotaxime and
Amoxicillin  and 100%  sensitive to
gentamycin and Cefotaxime ASO remains a
useful in the diagnosis of streptococcal
infections and their complications, follow-up,
as well as in evaluating the effectiveness of
treatments [32, 33]. ASO is helpful when the
throat culture technique is ineffective or
when the patient has already taken
antibiotics.

Since impoverished societies cannot afford
other tests, such as throat culture, ASO 1is
the only available test for diagnosing
streptococcal infection. Significant findings
have shown that an ASO-positive
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measurement might be used in conjunction
with throat culture to identify Group A
Streptococcus (GAS) carriers [34] level of
ASO test in our study over 200 IU the result
agree with [35]. ASO titers have been
deployed exclusively for epidemiological
studies and the clinical diagnosis of S.
pyogenes infections and its sequelae, such as
rheumatic fever, glomerulonephritis, and
reactive arthritis after throat infections [36].
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