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ABSTRACT A 1-year prospective study in 2 paediatric outpatient clinics in Sousse, Tunisia, aimed to
determine the presence of group A streptococci in acute pharyngitis cases and carriers, and the distribution
of the serotypes and biotypes. Group A streptococci were found in 9.0% of throat swabs from 155 controls
and 17.7% from 474 patients (P < 0.05). Of 43 strains isolated from patients and submitted for typing, 15
different types were identified, the most common being M75 (14 strains; 32.5%), M9 (6 strains; 14.0%), M76
(5 strains; 11.6%) and M12 (4 strains; 9.3%). Three strains were non-typeable (7.0%). Biotyping of the
strains showed 3 predominant biotypes: biotype 3 (n = 14), biotype 2 (n = 11), and biotype 1 (n = 7).

Les streptocoques du groupe A chez des enfants atteints de pharyngite aiguë à Sousse (Tunisie)
RÉSUMÉ Une étude prospective sur un an réalisée dans deux services de consultations externes
pédiatriques à Sousse (Tunisie) avait pour objectif de déterminer la présence de streptocoques du groupe
A dans les cas de pharyngite aiguë et chez les porteurs, ainsi que la répartition des sérotypes et biotypes.
On a trouvé des streptocoques du groupe A dans 9,0 % des prélèvements de gorge de 155 sujets témoins
et chez 17,7 % des 474 patients (p < 0,05). Parmi les 43 souches isolées chez les patients et soumises au
typage, 15 types différents ont été identifiés, les plus courants étant M75 (14 souches ; 32,5 %), M9
(6 souches ; 14,0 %), M76 (5 souches ; 11,6 %) et M12 (4 souches ; 9,3 %). Trois souches étaient non
typables (7,0 %). Le biotypage des souches a montré trois biotypes prédominants : le biotype 3 (n = 14), le
biotype 2 (n = 11) et le biotype 1 (n = 7).
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Introduction

Streptococcus pyogenes (group A strepto-
coccus) is still the most frequent cause of
pharyngitis in children and can lead to se-
vere post-infection sequelae including
rheumatic fever and glomerulonephritis
[1]. The incidence of rheumatic fever has
declined rapidly in developed countries
where improved living conditions and sys-
tematic antibiotic therapy with penicillin
have limited the spread of bacterial strains
in the population [2–4]. However, unex-
pected outbreaks of rheumatic fever have
occurred in the United States of America
[5]. The changing epidemiology of group A
streptococci and rheumatic fever is said to
be related to changes in the distribution of
serotypes [6,7], where certain virulent M
types have been associated with invasive
disease [5,8–10]. Thus, it is important to
establish the epidemiological patterns of
group A streptococci in different countries
and regions, and especially to serotype the
strains that have been isolated. This knowl-
edge will be important for the development
and use of vaccines [11].

In Tunisia, rheumatic fever remains an
important health problem in children, with
an incidence of 57 cases per 100 000 in-
habitants in 2001 [12]. As a part of the na-
tional effort to clarify the epidemiological
pattern of group A streptococci in our
country the present study was conducted
to determine the presence of group A strep-
tococci in acute pharyngitis cases and in
carriers in the city of Sousse, and the dis-
tribution of serotypes and biotypes.

Methods

A 1-year prospective study, between 1 Oc-
tober 1994 and 20 September 1995, was
conducted in 2 paediatric outpatient clinics

in Sousse: Farhat Hached Hospital and
Centre de Protection Maternelle et Infantile
(Centre PMI) Erriadh. Samples were col-
lected from patients with acute pharyngitis,
diagnosed on the basis of fever over 38 °C,
sore throat, pharyngeal exudates and acute
inflammatory tonsillitis.

A total of 474 patients, age 2 to 8 years,
living in a populous district around Sousse
were monitored by 3 general practitioners
and 1 paediatrician. Samples were also col-
lected from 155 healthy paediatric patients
who were attending for vaccination. A
swab was applied over both tonsils and the
posterior pharynx and was transferred to
the Microbiology Laboratory of Farhat
Hached Hospital as soon as possible (2 to 3
hours after sampling). Samples were col-
lected from patients before any antibiotic
therapy.

All swabs were inoculated onto 5%
horse blood agar plates, with nalidixic acid
and colistin and incubated in a CO2-en-
riched atmosphere for 24 hours at 37 °C.
The cultures negative for beta-haemolytic
streptococci were incubated during 24
hours under the same conditions. The pos-
itive beta-haemolytic colonies were isolated
and applied to a 0.04 U bacitracin disk, the
halo was measured and the strains were
identified by latex agglutination (Strepto-
kit, bioMérieux, France). Forty-three (43)
strains of group A streptococci isolated
from the patients were serotyped by stan-
dard methods [13] at the Institut Für Ex-
perimentelle Mikrobiologie, Jena, Germany.
The biotypes were determined with a com-
mercially available identification system
(rapid ID 32 STREP, bioMérieux, France),
using the classification of Bouvet et al.
[14].

Statistical analysis was carried out
using chi-squared tests.
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Results

Streptococcal strains were found in 12.9%
of the controls and 20.7% of the patients.
Group A streptococci had a frequency of
9.0% and 17.7% in the controls and the
patients respectively (significant differ-
ence, P < 0.05) (Table 1).

The isolation rates of group A strepto-
cocci peaked twice during the year from
October to December and in June (Figure
1).

Of the 43 strains analysed, 93.0% were
typeable. Fifteen different types were iden-
tified, the most common being M75
(32.5% of strains), M9 (14.0%), M76
(11.6%), and M12 (9.3%) (Figure 2). The
remaining serotypes (< 3% each) were:
M1, M14, M25, M2, M3, M11, M28, M8
and M49. Only 3 strains (7.0%) were non-
typeable.

Three biotypes were predominant: bio-
type 3, biotype 2 and biotype 1 (Table 2).

Table 1 Throat swab culture results in patients with acute pharyngitis and
healthy controls

Patient group No. of Group A Group C, G, F Positive culture
patients streptococci streptococci

No. of % No. of % No. of %
strains strains strains

Acute pharyngitis 474 84 17.7 14 3.0 98 20.7

Controls (carrier state) 155 14 9.0 6 3.9 20 12.9

Figure 1 Monthly isolation rates of group A streptococci in patients with pharyngitis
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Discussion

Little is known about the group A strepto-
cocci serotypes circulating in the Maghreb
area and North Africa. To the best of our
knowledge, the present study is the first
Tunisian report of the serotypes of group A
streptococci isolated from children with
pharyngitis.

M serotyping might not adequately re-
flect the clonal diversity of bacterial
strains, as suggested by the finding that

isolates expressing the same M serotype
can be distinguished by genetic methods
[15–17]. Our results suggest that strepto-
coccal pharyngitis is caused by a wide vari-
ety of strains, although 4 serotypes
predominated (M75, M9, M76 and M12).
Continued study may help define the epide-
miology of group A streptococci in Tunisia.

Most isolates of group A streptococci
described in developing countries, especial-
ly in the Middle East region, are untypeable
[7,18]. Among typeable strains, M type 1 is
usually one of the predominant serotypes,
as it was reported in Kuwait [7], Islamic
Republic of Iran [18], and the United Arab
Emirates [19].

In contrast, the high rate of typeable
isolates in our study (93.0%) suggests that
group A streptococci strains in our city are
similar but not necessarily related to those
commonly found in Europe and North
America. Furthermore, our findings high-
light the low rate (< 3%) of M type 1,
which has been associated with serious
diseases such as rheumatic fever, a recog-
nized problem in Tunisia, and toxic shock
syndrome [9,20], which has not yet been
reported from our area.

Although the number of isolates was
not sufficient to make any epidemiological
conclusions, this data could be useful for
further understanding the epidemiology of
group A streptococcal infections, and for
the development and use of a vaccine.
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Table 2 Biotype distribution of group A
streptococci associated with acute
pharyngitis (n = 43 strains)

Biotype 1 2 3 4 5 8 10

No. of strains 7 11 14 5 4 1 1

Figure 2 Distribution of M types of group A
streptococci associated with acute
pharyngitis (n = 43 strains)
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