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Introduction 

Acute tonsillitis is characterized by inflamed tonsils 
and is frequently the reason why patients visit 
otorhinolaryngology clinics. Acute tonsillitis is 
quite common. It causes productivity loss and leads 
to the unnecessary use of antibiotics; however, with 
the exception of complicated cases, it is not life-
threatening.1 Most infections seem to be viral in 
origin (70%-95%).2 Group A Streptococcus (GAS), 
on the other hand, is the only causative agent of acute 
tonsillitis for which there is a specific diagnostic 
test  and treatment in the form of antibiotics. GAS 
may trigger systemic complications, such as acute 
rheumatic fever (ARF) and post-streptococcal 
glomerulonephritis 1-3 weeks following tonsillitis.3 
Several methods have been developed to distinguish 
between viral and bacterial infections to reduce 
unnecessary use of antibiotics.2 The Modified Centor 
(McIsaac) criteria, which include fever (>38°C), 
tonsillar exudate, no cough, anterior cervical LAP/

lymphadenitis and age, may be used to determine 
GAS infection in acute tonsillitis cases.4 The throat 
culture is the gold standard for GAS diagnosis and 
has 90%-95% sensitivity.5,6 Rapid antigen detection 
tests (RADTs) can be used for rapid diagnosis with 
95% specificity and 70-90% sensitivity.5,7-9

Infection parameters can also be used for GAS 
diagnosis.10 C-reactive protein (CRP) levels, white 
blood cell counts (WBC), neutrophil(NE) counts, 
erythrocyte sedimentation values and procalcitonin 
(PCT) levels are useful clinical parameters to 
indicate infection and make diagnoses.11,12 CRP is 
generally used as a marker for bacterial infection and 
is synthesized in 4-8 hours (h) after inflammatory 
stimulation, reaching its peak at 38 h.13 Leukocytes 
are released initially during inflammation, and 
total WBC and neutrophil counts increase within 
minutes. PCT is a more specific marker induced 
by bacterial infection and is synthesized in 3-6 h 
after infection, reaching its peak in 6-8 h.14,15 The 
erythrocyte sedimentation rate increases in most 
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patients, WBC, neutrophil counts, erythrocyte 
sedimentation values, CRP and PCT measurements 
and throat cultures were compared with the McIsaac 
criteria scores (Table 1). 

Statistical analysis

Statistical analysis was performed using the 
software SPSS version 12. Descriptive statistics 
are represented as means, standard deviations and 
percentages. Fisher’s exact test was used to compare 
throat culture results with McIsaac scoring, CPR 
values, WBC and neutrophil counts. P < 0.05 was 
considered statistically significant.

Results

In our cohort, the mean age was 23.63 ± 14.48 
years (range: 3-59 years), and there were 51 male 
(52.6%) and 46 female (47.4%) patients enrolled 
in the study. Patients were separated into two 
groups according to the McIsaac scores as outlined 
in the methods section, and 29 patients (29.9%) 
were placed in group one and 68 (70.1%) patients 
were in group two. Throat cultures indicated that 
normal bacterial flora (NBF) was found in all group 
one patients, while NBF and GAS were found in 
52 (76.5%) and 16 (23.5%) group two patients, 
respectively. There was a statistically significant 
correlation between the scores of group two patients, 
whose scores were ≥3, and GAS presence in throat 
cultures (p < 0.05). CRP, WBC and total neutrophil 
counts were significantly higher in patients who 
had scores ≥3 and positive GAS throat cultures 
than in patients negative for GAS (p < 0.05). No 
statistically significant difference was observed 
among erythrocyte sedimentation and PCT values 
and throat culture results (Table 2).

Discussion 

Acute tonsillitis is clinically diagnosed and 
determined via the patient’s medical history and 
physical examination. Patient history, clinical 
symptoms and laboratory parameters or data are 
required to distinguish between viral and bacterial 
tonsillitis.16 Streptococcal tonsillitis that requires 
antibiotics may not be clinically differentiated 
from viral tonsillitis. Although GAS tonsillitis is 
diagnosed via lab tests (throat cultures and RADTs), 
clinical scoring systems have been developed to 

bacterial infections, and it generally shows a 
slight increase in viral infections. The objective of 
this study was to compare the McIsaac criteria, a 
rating system based on the clinical evaluation of 
acute tonsillitis, with throat culture results, PCT 
values, CRP levels, WBC, neutrophil counts and 
erythrocyte sedimentation values, and to assess its 
utility in definitive diagnosis and treatment of acute 
tonsillitis caused by GAS.

Materials and methods

This retrospective study was conducted with 
a cohort of 97 patients who presented to our 
otorhinolaryngology clinic with sore throats, high 
fever, painful throat swelling or cough and were 
diagnosed with acute tonsillitis. This study was 
approved by the Ethics Committee of Turgut Özal 
University, Faculty of Medicine (no: 2016/04).
	 Acute tonsillitis was diagnosed depending on 
typical complaints (sore throat, difficulty in swal-
lowing, fever and lymphadenopathy) and clinical 
findings such as tonsillar hyperemia or exudate. 
The inclusion criteria for the study were as follows: 
(1) aged between 3 and 65 years old, (2) met one 
or more McIsaac criteria of subjective or objective 
findings of acute tonsillitis, (3) no use of antibiotics 
in the last month before diagnosis, (4) no other 
infections within the last month before diagnosis, 
(5) no recurring acute tonsillitis for the last three 
months, (6) no peritonsillar abscess and (7) no 
tonsillectomy. Patients were evaluated according 
to the McIsaac criteria and scored as 1, 2, 3, 4 or 
5. They were separated into two groups. Group 
one included patients with scores ≤2 and group 
two patients with scores ≥3. For our cohort of 97 

Symptoms Score

Body temperature (from patient file) >38°C 1
Cervical lymph node swelling 1
No cough 1
Tonsillar swelling or exudation 1

Age 
(years)

3-14 1

15-44 0

≥45 -1

Table 1 
McIsaac criteria scores
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In developing countries, such as ours, where the 
incidence of rheumatic fever is high, McIsaac 
scoring is performed to determine appropriate 
treatment, and additional examination is not deemed 
necessary in patients with scores ≤2. Treatment can 
be administered according to the symptoms, and if 
the McIsaac score is ≥3, throat cultures and RADTS 
performed to verify the need for antibiotics.
	 In general, infection parameters in GAS diagnosis 
have lower sensitivity and specificity than clinical 
scoring and bacteria detection systems, making it 
difficult to distinguish between viral and bacterial 
tonsillitis aetiology.16 Some infection parameters, 
however, increase significantly in GAS tonsillitis. 
As mentioned above, CRP values are higher in 
GAS patients than in non-GAS patients.17 Gulich et 
al. found that the addition of CRP to GAS clinical 
evaluation increased sensitivity (from 61% to 78%) 
and specificity (from 73% to 82%).18 In our study, 
we found CRP values were significantly higher in 
GAS-positive throat cultures. Mean CRP values, 
WBC and total neutrophil values increased in GAS-
associated acute tonsillitis patients.17 Hjortdahl and 
Melbye reported CRP (sensitivity: 73%, specificity: 
67%) and WBC (sensitivity: 71%, specificity: 77%) 
as more reliable parameters to distinguish GAS-
associated acute tonsillitis from those associated 
with other pathogens (sensitivity: 64%, specificity: 
71%).19 In this study, WBC and total neutrophil 
counts were significantly higher in patients with 
throat cultures positive for GAS.  
	 Although there have been variable findings 
regarding the analysis of PCT levels to distinguish 
GAS and non-GAS, in our study we found no 
significant relationship between GAS-positive 
throat cultures and increased PCT levels.17 As 
mentioned above, the PCT release level peaks 
around 6-8 h and decreases around 12-48 h, and 
patients usually come to the hospital three days 
after the onset of symptoms. Although there are 
studies suggesting that increased PCT levels are 
useful in distinguishing bacterial acute tonsillitis 
from non-bacterial acute tonsillitis, there are other 
studies suggesting the contrary.17,20 We posit that 
measuring PCT is not suitable for daily use because 
it is expensive. Given its specific profile in context 
of GAS, CRP is a better parameter to discern GAS 
acute tonsillitis. It is known that the erythrocyte 
sedimentation rate provides no additional data 
for GAS diagnosis.10 In this study, we observed 
no relationship between GAS presence in throat 

predict if the observed tonsillitis is caused by GAS, 
and accordingly to determine whether treatment 
with antibiotics is necessary. Currently, McIsaac 
scoring is commonly used. However, there are 
contradictory publications about its clinical use.3 
We aimed to determine appropriate diagnostic and 
treatment approaches by comparing the McIsaac 
scoring system and throat culture results with 
laboratory parameters.
	 In the literature, antibiotics are recommended 
for patients with McIsaac scores ≥3 if RADT and 
throat culture results indicate GAS. If the score 
is ≤2, there is no need for downstream tests or 
antibiotics for patients with persistent disease and 
one-sided tonsillitis. A significant relationship 
between McIsaac scoring and throat culture results 
was identified in this study. Although NFB were 
present in all patients with scores ≤2, GAS was 
significantly high and present in patients with 
scores ≥3. In developed countries, complications 
such as rheumatic fever are very unlikely; thus, 
the treatment approach is determined using 
patient history and physical examination findings. 
However, McIsaac scoring for acute tonsillitis, 
throat cultures and RADTs is not recommended.16 

GAS NBF p-value

Patients, n 16 (16.5%) 81 (83.5%)

McIsaac 
score

Group 1 0 (0%) 29 (100%)
0.002

Group 2 16 (23.5%) 52 (76.5%)

WBC
(103/µL)

4500-11000 1 54
0.000

>11000 15 27

NE
(103/µL)10

1300-6700 1 50
0.000

>6700 15 31

PCT    (ng/
mL)

<0.01 1 13
0.5920.01-0.5 14 63

>0.5 1 5

CRP 
(mg/L)

0-5 0 33
0.002>5 16 48

ESR 
(mm/h)

≤25 13 70
0.591>25 3 11

Table 2
 Clinical data of acute tonsillitis patients
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cultures and erythrocyte sedimentation rates, 
affirming that this variable may provide limited 
data for diagnosis and treatment of acute tonsillitis. 
	 The limitations of our study are that we had a 
small number of patients enrolled in the study, 
and we did not have adequate information on the 
treatment process. In this study, we found that WBC 
as well as NE and CRP levels were significantly 
higher in patients with higher McIsaac scores. In 
countries like ours, in which ARF incidence is 
high, GAS diagnosis must be confirmed with throat 
cultures, and antibiotics treatment must be initiated 
upon GAS confirmation. However, a drawback is 
that the throat culture is received within a minimum 
of 48 h. Within the first 48 h period, the patient 
must be evaluated according to the McIsaac scoring 
system and given symptomatic treatment without 
further examination if the McIsaac score is ≤2. 
Thus, unnecessary use of antibiotics is avoided 
and we can prevent antibiotic resistance, which is 
a grave public health matter. If a patient has a score 
≥3, a throat culture must be obtained and CRP, 
WBC and total neutrophil count must be reviewed. 
Upon GAS diagnosis, antibiotic treatment must be 
initiated. The findings of our study may prevent 
treatment delay and complications, while curbing 
the unnecessary use of antibiotics.
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