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Abstract

Background: Group A streptococcus (GAS) is a major cause of morbidity and mortality
worldwide. An effective targeting strategy is needed for appropriate antibiotic
prescriptions for GAS sore throat. Objective: This study aimed to assess different clinical
variables that can guide management of acute sore throat in children. Methods: A
diagnostic cross-sectional study was conducted on 225 children, aged > 3 years ,with acute
sore throat attending two primary care clinics in Cairo, Egypt. Demographic information,
clinical data and throat swabs were collected from the patients after consent from the
parents. Results: The mean age of the children was 5.8 years and almost half of them
were males, and had on average 3 attacks of sore throat per year. Out of the 225 children
64 (28.4%) had positive GAS cultures and 183 (81.3%) received antibiotics. Of the 183
who received antibiotics, 128 (69.9%) had cultures negative for group A Streptococcus.
There was little difference between those with and without GAS for commonly assessed
clinical variables such as the absence of cough. The absence of skin rash was the only
variable that was statistically significant (92% and 98% respectively, p<0.05) Conclusion:
Clinical variables associated with acute sore throat in Egyptian children cannot accurately
diagnose GAS throat infection.
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Introduction

Acute sore throat (pharyngitis) is a
common symptom that occurs as a result
of an inflammation of the pharynx,
nasopharynx or tonsils (Pelucchi et al.,
2012). Of the bacterial causes of sore
throat, group A B-haemolytic
streptococcus (GAS) also known as
Streptococcus pyogenes (S. pyogenes),
belongs to Lancefield serogroup A, and
is the most frequently identified (5-
36%).12 GAS accounts for 20% to 40%

of sore throat cases in children and 5%
to 15% in adults®>*® The global
prevalence of GAS infections is at least
18.1 million cases, with an annual
increase of 1.78 million new cases, with
more significant burden in developing
countries.® In Egypt, the prevalence is
33% among 5-12 years age group and
24% in children less than 5 years old.’
Although GAS pharyngitis is a
superficial infection in the throat, it can
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lead to various types of suppurative and
non- suppurative complication. The
suppurative sequelae include occurrence
of peritonsillar  cellulitis  abscess
(quinsy), retropharyngeal abscess or
spread of the infection to nearby
structures e.g cervical lymphadenitis,
sinusitis, acute otitis media and
mastoiditis.> On the other hand, the non-
suppurative post-streptococcal diseases
occur as an autoimmune inflammatory
response to GAS infection and affect
mainly the heart and the kidney leading
to acute rheumatic fever (ARF) and
acute glomerulonephritis.” ARF follows
untreated or inadequately treated GAS
throat infection.'® The incidence of acute
rheumatic fever in children aged 5-14
years is 336 500 cases per year, 95% of
them occur in less developed countries.®
Appropriate antibiotic treatment can
reduce the risk of suppurative and non
suppurative  complications especially
acute rheumatic fever-'?, however, the
presumptive use of antibiotic therapy
without accurate diagnosis of GAS throat
infection contributes to the growing
problem of antibiotic  resistance.
Diagnosis of GAS sore throat based on
the clinical findings remains important™,
and the issue of which symptoms and
signs most strongly help diagnosing
streptococcal infections is still debated.
This study aimed to assess different
clinical variables that can guide
management of acute sore throat in
children.

The goal of this study is to improve
clinical practice by understanding how to
target antibiotics for the treatment of
children with GAS sore throat.

The main objective is to assess different
clinical variables associated with acute
sore throat in order to find out how well
history and clinical  examination
performs in diagnosing group A beta-
hemolytic  streptococcal (GAS) in

children with acute sore throat, attending
primary care clinics in Cairo, Egypt.

Methods:

A diagnostic  observational  cross
sectional study was carried out at two
Family Medicine Clinics in Cairo: one
located in Ain Shams Pediatric Hospital
and the second was at Saraya El-kobba
Family Health Center.. 225 children aged
> 3 years presenting with acute sore
throat during the period from October
2015 to June 2016 were recruited based
on the following criteria: Inclusion
criteria: children (boys and girls) aged >
3 years with acute sore throat for < 2
weeks and abnormal looking throat
(erythema and/ or pus and anterior
cervical gland). Exclusion criteria:
patients with non infective causes of sore
throat;  antibiotic use prior to
consultation; and those with rheumatic
fever or rheumatic heart disease. The
sample size of 225 was determined based
on the disease prevalence which was
assumed to be 0.35° and the assumption
that multiple regression could be used if
significant predictors variables were
found; we assumed that the number of
cases should be at least 15 cases per one
predictor variable to avoid the problem
of over fitting. As the largest equation
would include 5 variables a sample of
225 children with 75 expected was
proposed. Data were collected using
clinical data sheet and throat swabs for
culture. The clinical sheet included the
following items: 1- Socio-demographic
information (age, sex, parents’ education,
etc.); 2-General symptoms and signs
associated with sore throat such as,
difficult swallowing, fever, skin rash,
cough, conjunctivitis, headache, muscle-
ache, abdominal pain, diarrhea, nausea,
vomiting, etc.; and 3- Local signs on
throat examination such as, tonsillar
exudate, tonsillar inflammation,
congestion of the pharynx, enlarged
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tender anterior cervical lymph node...etc.
Throat swabs were taken from each
patient in the clinic using sterile cotton
tipped swabs then samples were sent
within maximum 2 hours to the central
laboratory in Ain Shams University
Hospital for bacteriological cultures.
Diagnosis of GAs was done by detection
of the pathogen by means of microscopy
using gram stain and culturing on blood
agar plate Data management and analysis
were done  using SPSS (Statistical
Package for Social Science) software
version 24.0. Chi square and Fisher
Exact tests were used for categorical
variables while student t- test was used
for continuous data. The significance of
significance was set at 0.05.

Ethical Consideration: Administrative
and Faculty of Medicine, Ain Shams
University Ethical committee board
approvals were obtained to carry out the
study in the Family Medicine Clinics.
Informed consents were taken from
children's parents or guardians. (No:
FWA 000017585)

Results

I- Description of socio-demographic
characteristics of study population: One
hundred ninety-nine children (88.4%)
were recruited in the study from Saraya
El-Kobba Family Medicine Center. The
mean of children age was 5.8 years.
Almost half of the study sample were
males (50.7%). Group A streptococcus
(GAS) was detected in 64 patients
(28.4%; 95% CI [22.7% - 34.7%]. Out of
225 children, 183 (81.3%) received
antibiotics (Table 1).Thirty six (56.2%)
of children who tested positive for GAS
were < 5 years old and 45.3 % of them
were males. (Table2). Of the 183 who
received antibiotics, 128 (69.9%) had
culture-negative results for group A
Streptococcus, and 61.7% were < 5 years
old (Table 3). There was no statistically

significant  difference between both
streptococcal positive and negative
groups as regards their age, gender and
antibiotic therapy. The frequency and
social impact of sore throat attacks on
Children are illustrated in table 4. The
mean +SD of the number of acute sore
throat attacks experienced by children
per year was 3.1 = 1.25. Also the mean £
SD of the timing of the last attack of sore
throat was 2.2 months + 1.50. Out of 225
children, 99 (44%) suffered from sleep
disturbance due to the illness and 38.7%
had to be absent from the attended school
or nursery. There was no statistically
significant  difference  between the
positive and negative throat culture
groups regarding the frequency of sore
throat attacks or the social impact of
attacks

I1- Assessment of clinical parameters
associated with sore throat in the study
population:Out of the 64 children who
had GAS throat infection, 54 (84.4%)
had attended rapidly to the primary care
clinics within 3 days of the onset of their
symptoms and almost half of the children
had difficulty swallowing (51.6%). The
absence of ‘viral’ symptoms such as
conjunctivitis (91.9%) and skin rash
(98.1%) were more in the culture
negative group. Herpetic rash and
chickenpox rash were the only types of
skin rash detected among the children
with sore throat. Although 81.3% of the
positive group had fever, only 42.2% had
a history of high temperature >38°c.
Other symptoms that the patients had
during their consultation, including
muscle-ache, headache and GIT
symptoms (abdominal pain , diarrhoea,
nausea and vomiting) were less prevalent
in the GAS positive group, ranging from
7.8% to 42.2%. There was no statistically
significant  difference  between the
positive and negative culture groups as
regard any of these clinical parameters
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Table (1): Characteristics of children with acute sore throat attending Primary Care
Clinics from October 2015- June 2016 (n=225).

Characteristics Total
Age (y): Mean ( Min- Max) 5.8(3-14)
Male: N (%) 114 (50.7)
Percentage of children with GAS
culture positive: N (%) 64 (28.4)
Antibiotics prescription: N (%) 183 (81.3)

Table (2): Percentage of patients with sore throat who tested positive or negative by
throat culture based on their age and gender.

Streptococcal positive and -
negative groups (n=225)

. GAS Positive GAS Negative
c;r:édg oror (n = 64) (n= 1%1) Total P value
N (%) N (%)
<Svyearsold | 36 (56.2) 99 (61.5) 135 (60.0) | x°=0.524
>G5yearsold | 28 (43.8) 62 (38.5) 50 (@00) | P~ 0489
Male 29 (45.3) 85 (52.8) 104 (50.5) | x°=1.026
Female 35 (54.7) 76 (47.2) 102 (49.5) | P=0311

x° Chi-Square Test

Table (3): Percentage of children with sore throat who received antibiotics
prescription in relation to culture results and age (n=225).

Type of the organisms Age
GAS +ve GAS -ve . <Syears >5 years Sig. *
Management plan n=64 n=161 Sig. * old old
N (%) N (%) N (%) N (%)
Children who received
Antibiotic n=183 55 (30.1) 128 (69.9) 113 (61.7) | 70(38.3)
Children who did not 0.264 0.264
receive antibiotics n=42 9(21.4) 33 (78.6) 22 (52.4) 20 (47.6)
(%) of the row. * Chi- Square Test
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Table(4): Frequency and social impact of acute attacks of sore throat in Children.

Throat culture results Total
Variables GAS +ve GAS -ve (n:OZgS) Si
(n= 64) (n=161) g
Frequency of Acute sore
throat attacks/ year 3.2+124 3.1+126 3.1+125 t=0.580
(n=221) p=0.563
Mean + SD
Time since last attack in t=1.298
months (n=220) 24+1.6 2.1+1.45 2.2+150 p=0.196
Mean £ SD
Sleep disturbance x*=2.076
n (%)* 33 (51.6%) 66 (41%) 99 (44%) p=0.150
Interference with normal x*=0.281
activity** N (%)* 23 (35.9%) 64 (39.8%) 87 (38.7%) p=0.596

* (%) of the column
(t) independent sample t-test

**This included absence from school or nursery.
(x*) Chi- Square Test

Table (5): Clinical characteristics of children with sore throat based on the culture
status.

Characteristics Throat culture results (n=225) Total p-value
GAS+ve(n=64) | GAS -ve (n=161) | N (%)
Attended rapidly 54 (84.4%) 127 (78.9%) 181 (80.4) | 0.350
Difficulty swallowing 33 (51.6%) 91 (56.5%) 124 (55.1) | 0.50
No Cough 16 (25.0%) 32 (19.9%) 48 (14.3) | 0.398
No Coryza (Rhinitis) 29 (45.3%) 59 (36.6%) 88 (39.1) | 0.230
No Conjunctivitis 58 (90.6%) 148 (91.9%) 206 (91.6) | 0.752
No Skin rash 59 (92.2%) 158 (98.1%) 217 (96.4) | 0.040*
Fever in the previous 52 (81.3%) 111 (68.9%) 163 (72.4) | 0.062
24 hours
History of 27 (42.2%) 54 (33.5%) 81(36) | 0.224
temperature > 38°C
Muscle-ache (n=167) 9 /44 (20.5%) 29/ 123 (23.6%) 38(22.8) | 0.672
Headache (n=137) 17 /147(36.2%) 44/ 126 (34.9%) 61 (27.1) | 0.878
Abdominal Pain 27 (42.2%) 60 (37.3%) 87 (38.7) | 0.494
Diarrhea 5 (7.8%) 12 (7.5%) 17 (7.6) | 0.927
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Nausea (n= 198) 14/ 58 (24.1%)

30/ 140 (21.1%)

44 (22.2) | 0.677

Vomiting 15 (23.4%)

38 (23.6%) 53 (23.6) | 0.979

Table (6): Clinical findings on local examination of patients' throat.

L Throat culture results (n=225)

Local examination TAS rvo GAS ve Total p-
findings n (%)* X % '
indings n (%) (n=64) (n=161) n (%) value

Tonsillectomy 2 (3.1%) 17 (10.6%) 19(84) | 0.089

" . 0, 0,
To_nsnlar swelling 49/62 (79.0%) | 117/144 (81.3%) 166 (80.6) 0.712
(n=206)
: 0 0,
Inilamed tonsils | 60/62 (96.8%) | 129/144 (89.6%) 189 (91.7) 0.104
(n=206)
- 0, 0,
Tonsillar exudates | 11/62 (17.7%) | 27144 (18.8%) | 45 15406y | 0.864
(n=206)
- 0, 0,

Congestion of the 44 (68.8%) 106 (65:8%) | 150 (66.7) | 0.676

pharynx

Petechiae on the 0 0

alate 0 (0.0%) 2 (1.2%) 2(08) | 0.999*

Ulcers  (pharynx 0 (0.0%) 1(0.6%) 1(0.4) | 1.000%

or palate) ' '

Enlarged cervical 0 0

Lymph node 30 (46.9%) 87 (54.0%) 117 (52) | 0.333

* Fisher Exact test

except for the skin rash (p< 0.05) (Table
5).

On examination of patients' throats, 19
cases had tonsillectomy and only 2 of
them had GAS positive culture. After
excluding these 19 patients, analysis of
other tonsillar signs were done. Tonsillar
swelling and inflammation were common
among the culture positive group, 79%
and 96.8%, respectively, however, only
11 cases had tonsillar exudates (17.7%).
Over 65% of the cases had congestion in
the pharyngeal wall (44 /64). Only 1
child had an ulcer and 2 children had

petechiae on the palate, and all of them
were negative for GAS throat culture.
Approximately half of the GAS positive
cases had an enlarged anterior cervical
lymph nodes (46.9%). There was no
statistically significant differences in the
clinical examination findings between
the positive and negative throat culture
groups (Table 6).

Discussion

Streptococcus pyogenes (GAS) is a
significant human pathogen that may
rarely cause life -threatening infections
(Carapetis et al., 2005 & Hugh et al.,
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2013). Throat culture is considered the
gold criterion for diagnosis  of
streptococcal pharyngitis, however
laboratory based diagnosis is not feasible
especially in  regions with limited
resources, where clinicians depend on
their clinical experience and patients'
presenting symptoms to make a decision
about prescribing antibiotics. This study
was designed to assess different clinical
parameters that could be associated with
GAS throat infection that could guide
management of acute sore throat. A total
number of 225 children with sore throat
were recruited in the study. The mean
age of the study population was 5.8
years, and 60 % of them were < Syears
old and almost half were male. This
corresponds with the findings from The
Egyptian Study where the Steinhoff
Score was derived ( mean age £ SD was
5.9 £ 2.4 ; 59% of the children < 6 years
old and 47% were male) (Steinhoff et al.,
2005). There is little difference between
males and females in GAS pharyngitis,
so data are usually not displayed for
gender (Steinhoff and Rimoin, 2004).
The prevalence of GAS detected in our
study was 28.4%. This is comparable
with 24.6% prevalence of GAS in
Steinhoff et al., 2005 Study in Egypt and
the figures in UK as the overall
prevalence of GAS ranged from 22.5% to
27.7% (Little et al., 2012& Little et al.,
2013). In Canada, the prevalence of GAS
was even higher among children (34.8%-
37%) (Mclsaac et al., 1998 & Fine et al.,
2012). The prevalence of GAS in the
current study is slightly different from
other studies among children in Egypt. In
2002, GAS was found in 17% of the
cases and 42.2% in 2015(Bassili et al.,
2002 & Shereen Abd EI-Ghany et al.,
2015).These difference may be related to
the changes that occur to the disease
epidemiology with seasonal variation,
environmental conditions, age group,
socioeconomic conditions, and level of

primary health care (Khaled Sorour,
2014). In our study, GAS prevalence
was slightly higher among children aged
> 5 years (28/90 [31.1%]); this is similar
to the findings from the meta-analysis
conducted to measure the prevalence of
GAS among children where children <5
years old had lower rates of positive
throat cultures results (Nader et al., 2010
and 2012). This can be related to the high
level of transmission of organisms from
one child to another during school age, 5-
11 years (Steinhoff and Rimoin, 2004).
In our study, the absence of rash was the
most prevalent finding in 91.9% of the
positive cases and absence of rhinitis
among 46.8%, while enlarged LN was
less prevalent (46.8%).Similarly, in
Steinhoff et al Study 2005, the absence
of skin rash was the most common
variable among positive culture cases
(94.0%) and enlarged cervical LN was
present in 81% of them, while absence of
rhinitis (coryza) occurred in 52%.
Compared to the Little et al Study 2012,
the presence of fever in the previous 24
hours among GAS positive group was
similar to the present study at 80%.
Although purulent tonsils and absence of
cough or coryza were more prevalent in
Little et al Study 2012(more than 50%),
rapid attendance and inflamed tonsils
were more common among our study
group, 83.9% and 96.8%, respectively. In
addition, the absence of cough was
significantly lower in our study (25.8%)
compared with 72% in a previous study
(Fine et al., 2012). This difference in the
presenting symptoms and sign in patients
with acute sore throat may be due to the
age of the population in each study; some
studies investigated the clinical variables
among both children and adults (Little et
al, 2012 and Fine et al 2012), while the
current study was conducted among
children only. Symptoms and signs of
streptococcal throat infection vary
depending on patient age, timing of the
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illness and infection severity. Younger
patients commonly develop
gastrointestinal manifestations such as
nausea, vomiting, and abdominal pain (
Zartash and Michelle,2016). In spite of
the fact that no single clinical parameter
in our study was statistically significant
except for absence of skin rash, which
can be related to the smaller study size,
clinical manifestations of patients with
acute sore throat remain universally the
main guidance to clinicians in
management of such cases especially in
regions with limited resources.

Conclusion & Recommendation:

Clinical variables associated with acute
sore throat can not accurately diagnose
GAS throat infection in primary care
practice among children in Egypt, hence
we recommend the following: Larger
scale studies in different settings are
needed to get a more reliable picture
about variable symptoms and signs
associated with GAS throat infection.
National guidelines for sore throat
management and primary prevention of
rheumatic fever should be developed to
account for the presumptive use of
antibiotics in the current practice. The
use of rapid streptococcal antigen tests
should be assessed.
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