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Group A streptococci (GAS) are the most frequent cause ofpharyngitis in children and are a common cause
of emergency room or paediatric clinic visits worldwide. This study determined the representative M and T
types of GAS, and their distribution, among schoolchildren in the United Arab Emirates. Throat swabs were
taken and cultured for GAS isolates during the winter of 1994-95 from 1000 children aged 5-7 years
attending nine schools. Of the isolates obtained, 100 were serotyped using standard techniques. Nearly all
these isolates (91%) were T typable, falling into 15 T types; the commonest being type 1 (n = 17), type 6
(n = 15), type 11 (n = 10), type 2 (n = 8), type 12 (n = 8) and type 28 (n = 8). A total of 76% of the isolates
were typable forM protein, falling into 14 M types, with type 1 (n = 17), type 6 (n = 15), type 2 (n = 8), type
22 (n = 5), type 28 (n = 7), and type 75 (n = 5) predominating. Serotype clusters were found in certain
classes or schools, although the number of isolates examined was too small to allow definitive epidemiologi-
cal conclusions to be drawn. The ease of serotyping these isolates suggests that GAS strains in the United
Arab Emirates are similar, but not necessarily related, to those commonly found in the USA and Europe, and
that these may be the most prevalent strains worldwide. The relative prevalence ofM type 1 is significant,
as this GAS serotype is associated with serious diseases such as rheumatic heart disease, a recognized
problem in the United Arab Emirates, and toxic shock syndrome, which has not yet been reported from this
area. Knowledge of the prevalence of GAS serotypes, and further research on the epidemiology of
streptococcal disease, will be useful should streptococcal vaccines become available.

Introduction
Group A streptococci (GAS) are the most frequent
cause of pharyngitis in children and are a common
cause of emergency room or paediatric clinic visits
worldwide. GAS are carried in the upper respiratory
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tract as normal flora in about 10-25% of children.
There is thus a high potential for transmission in
child care centres and schools.

What is known about the re-emergence of GAS
during the last 15 years has recently been reviewed
and the changes that have occurred in their epidemi-
ology and the potential reasons for their increased
virulence summarized (1). In particular, rheumatic
fever and its sequelae remain a major worldwide
problem among children and young adults (2). The
clinical and microbiological characteristics of severe
GAS infection and streptococcal toxic shock syn-
drome have also received attention (3, 4).

It is important to establish the epidemiological
patterns of GAS in different countries and regions,
and especially to serotype the strains that have been
isolated. This knowledge will be important for the
development and use of vaccines.

A study of the carriage rates of GAS in healthy
children in Al Ain, United Arab Emirates, revealed
a mean of 35% carriers (5). This study took place
during winter and was prompted by the prevalence
of acute nephritis and acute rheumatic fever.
Necrotizing fasciitis and toxic shock syndrome have
not yet been reported in the United Arab Emirates.
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One previous study of the serotypes of GAS in the
region was performed in Kuwait (6). The present
article reports the M- and T-type distribution in
apparently healthy children carrying GAS in the
United Arab Emirates.

Materials and methods
Throat swabs collected from 1000 randomly selected
schoolchildren aged 5-7 years from nine schools in
Al Ain were cultured for GAS. The specimens were
collected between November 1994 and February
1995 (5).

GAS were characterized by standard tech-
niques including colonial morphology on sheep's
blood agar, bacitracin sensitivity testing, and
serological grouping. A total of 100 GAS isolates
from these children were characterized by T, M,
and opacity factor (OF) typing at the WHO Col-
laborating Centre for Reference and Research on
Streptococci, Minneapolis, MN, USA, by one of us
(ASA). Serotyping of GAS was performed using
conventional techniques recommended by WHO
(7).

T-protein agglutination patterns were deter-
mined by agglutination tests on slides with antisera
obtained commercially. Initially, GAS strains were
tested against polyvalent antisera (T, U, W, X, Y)
followed by monovalent antisera (1, 3, 13, B3264, 2,
4,28,5, 11,27,44,8, 14,25, Imp. 19,9, 18,22, and 23).

Serum OF was determined by an enzyme-linked
immunosorbent assay (ELISA) technique using a
spectrophotometric microplate reader, and typing
was performed for those strains which demonstrated
the presence of OF (8).

M typing was determined by the Ouchterlony
double-diffusion test using the following M-typing
antisera (1-6, 8, 12, 14, 15, 17-19, 22-26, 28, 36-41,
43, 47, 49, 51-53, 58, 60, 75, and 76).

Results
Table 1 summarizes the T- and M-typing patterns of
the 100 GAS isolates examined; 91% were typable

Table 1: T- and M-typing pattern for 100 group A
streptococci isolates from schoolchildren in the
United Arab Emirates, 1994-95

No. typable No. not typable
Type (T, M) for M or T type for M type Total

Tl, Ml 17 - 17
T2, M2 8 - 8
T3, M3 3 - 3
T4, M4 2 - 2
T4, M5 1 - 1
T4, M60 1 1 2
T6, M6 15 - 15
T8, NTa - 1 1
T9, NT - 1 1
T11,M58/75 2 8 10
T12, M12 1 - 1
T12, M22 5 - 5
T12, M76 2 - 2
T13, M33 2 - 2
T23, NT - 1 1
T25, M58 1 - 1
T25, M75 5 - 5
T27, M5 3 - 3
T28, M28 7 1 8
B3264, NT - 3 3
NT, M3 1 8b 9

Total 76 24 100

a NT = Not typable.
b Eight isolates were not typable for M or T type.

into 15 T types. The commonest T types were
type 1, type 6, type 11, type 2, type 12, and type
28 (66%), followed by type 4, type 25, type 3, type
27, and type B3264 (20%), and type 13, type 8, type
9, type 23 (5%). Only 9% of isolates were not T
typable.

A total of 76% of isolates were typable into
14 M types. The commonest M types were type 1,
type 6, type 2, type 22, type 28, and type 75 (57%),
followed by type 3, type 4, type 5, type 60, type 58/75,
type 12, type 76, type 33, and type 58 (19%).

Table 2 shows the result of serum OF determi-
nation. Of the GAS isolates, 54% were OF-positive,
and 46% OF-negative. Of the 54 OF-positive iso-
lates, 51 (94%) were T typable and 37 (73%) of these
were M typable. On the other hand, 40 of the OF-

Table 2: Summary of T, M, and opacity-factor (OF) typing for 100 group A
streptococci isolates from schoolchildren in the United Arab Emirates,
1994-95

No. OF-negative: No. OF-positive:

T typable Not T typable T typable Not T typable

Not M typable 2 5 14 3
M typable 38 1 37 0
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Table 3: Distribution of M-type isolates of group A streptococci in the schools studied, United Arab Emirates,
1994-95

School:

Total A B C D E F G H I

Tl, Ml 17 - 1 2 8 - - 1 2 3
T2, M2 8 - - 3 - - 1 4 - -
T3, M3 3 1 1 1 - - - - - -
T4, M4 2 - 1 - 1 - - - - -
T4, M5 1 - - - 1 - - - - -
T4, M60 1 1 - - - - - - - -
T6, M6 15 - - 3 2 - 3 3 1 3
T11, M59/78 2 - 2 - - - - - - -
T12, M12 1 - - - 1 1 - - - -
T12, M22 5 1 2 - - - - 1 - -
T12, M76 2 - 1 - - 1 - - - -
T13, M33 2 - 2 - - - - - - -
T25, M58 1 1 - - - - - - - -
T25, M75 5 2 - 2 - 1 - - - -
T27, M5 3 - 2 - - - - 1 - -
T28, M28 7 - - - - - 2 3 - 2
NT,a M3 1 - - - - - 1 - - -

Total 76 6 12 1 1 13 3 7 13 3 8

a NT = Not typable.

negative isolates (87%) were T typable, but only 39
(45%) were M typable.

Table 3 shows the distribution of M-type iso-
lates in the nine schools studied (schools A-I). The
number of isolates from each school is small, and
hence few firm conclusions can be drawn. However,
each school had at least two M types present, and the
highest number of M types found in any school was
eight. Clusters of the same M serotype in certain
classes or certain schools was observed. School D
had eight of the 17 M type 1 isolates recovered
(nearly 50%), and the remaining nine M type 1 iso-
lates were found in five schools. The 15 M type 6
isolates were distributed in only six schools.

Discussion
Prior work on typing GAS in Kuwait between 1980
and 1989 showed a different serotype distribution
from that described in this article (6). The majority
of the GAS isolates in our study were easily typable
(91 % were T typable, and 76% M typable), as are
those found in the USA and Europe. In contrast,
only 35% (T) and 53% (M) of the Kuwaiti isolates
were typable. This difference may simply reflect the
known variation in serotypes with time. Further, it is
probable that the Kuwaiti isolates were not sub-
jected to the same battery of typing sera that are
currently available at the WHO Collaborating Cen-
tre for Reference and Research on Streptococci,

Minneapolis. For this reason, comparisons must be
interpreted with caution.

Most Asian isolates of GAS are untypable. A
study conducted in Malaysia showed that 80 out of
190 (42%) and 16 out of 19 (84%) of GAS isolates
were not T and M typable, respectively (9). How-
ever, the fact that certain serotypes are not identifi-
able does not mean that they are not associated
with streptococcal disease (10). Further work has
shown that many of these contain M protein and that
serotype identification is important (11). The high
variation of the M types (14) and the high typability
of the isolates in this study is surprising, as there is
a large population of expatriate workers from Asian
and Eastern Mediterranean countries living in the
United Arab Emirates. It has been suggested that
the increase in the severity and frequency of infec-
tions with GAS in Europe and the USA is due to
temporal and geographical variations such as the
circulation of virulent strains within a susceptible
population (1). Although the isolates found here
were easily typable with antisera developed in other
countries, there is a possibility that these organisms
are similar but unrelated to those found in Europe
and North America.

The predominant M types found in Kuwait were
type 12, type 1, type 4, and type 28, while we found
mainly type 1, type 6, type 2, type 22, type 28, and
type 75. Whereas M type 1 organisms constituted
17% of the isolates found in United Arab Emirates
(10% in Kuwait), M type 12 constituted 1% of the
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isolates found here (17.7% in Kuwait). This suggests
that acute glomerulonephritis might be more preva-
lent in Kuwait than in the United Arab Emirates,
and that the invasive diseases due to M type 1 GAS
might be more prevalent in the United Arab
Emirates than in Kuwait. However, our clinical
experience does not support this.

Although a few small clusters of certain M types
were noted, their distribution does not show any
pattern suggesting spread. This is most likely due to
the very small number of isolates found per school.
Continued study may help define the epidemiology
of GAS in the United Arab Emirates.

The high prevalence of M type 1 in this study
raises concern, as it is the GAS serotype most fre-
quently associated with necrotizing fasciitis and toxic
shock syndrome in Belgium, Canada, and the USA.
Moreover, in local hospitals in Al Ain, acute post-
streptococcal nephritis is seen regularly and acute
rheumatic fever in children and rheumatic heart dis-
ease are commonly diagnosed. The presence of these
serious invasive, nephritogenic, or rheumatogenic
strains calls for vigilance in monitoring invasive dis-
ease and post-streptococcal complications in the
region. Further, knowledge of the prevalent GAS
serotypes will be useful should streptococcal
vaccines become available.
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Resume
Serotypes de streptocoques du groupe A
isoles chez des ecoliers en bonne sante
dans les Emirats arabes unis
Dans le monde entier, les streptocoques du groupe
A (GAS) sont la premiere cause de pharyngite
chez 1'enfant et une cause frequente de consulta-
tions dans les services d'urgence ou les cliniques
de pediatrie. Ils sont 6galement responsables de
graves infections g6n6ralisees, nephritogenes ou
rhumatogenes. On les trouve dans la flore normale
des voies respiratoires superieures chez environ 10
a 25% des enfants.

Cette 6tude a permis de determiner les types
M et T repr6sentatifs des GAS et leur distribution
chez des 6coliers des Emirats arabes unis. Pen-
dant I'hiver 1994-95, 1000 enfants de 5 a 7 ans
fr6quentant 9 6coles ont 6te examin6s par 6couvil-

lonnage de gorge et culture des streptocoques du
groupe A. Parmi les isolements obtenus, 100 ont
6t6 s6rotypes selon des techniques normalis6es (7)
au Centre collaborateur OMS de r6ference et de
recherche sur les streptocoques a Minneapolis,
MN, Etats-Unis d'Amerique.

Le type T a pu etre d6termin6 pour presque
tous les isolements (91%); 15 types T ont ete
trouv6s, les plus fr6quents etant le type 1 (n = 17),
le type 6 (n = 15), le type 1 1 (n = 10) et le type 28
(n = 8). Le typage de la proteine M a pu etre r6alis6
pour 76% des isolements; 14 types M ont ete
trouv6s, dont les principaux etaient le type 1 (n =
17), le type 6 (n = 15), le type 2 (n = 8), le type
28 (n = 7) et le type 75 (n = 5). Des grappes
de s6rotypes ont 6t6 trouv6es dans certaines
classes ou 6coles, bien que le nombre d'isole-
ments examines ait 6t6 trop faible pour que l'on
puisse en tirer des conclusions 6pid6miologiques
d6finitives.

La facilite avec laquelle ces isolements ont ete
s6rotyp6s laisse a penser que les souches rencon-
tr6es dans les Emirats arabes unis sont similaires,
bien que non necessairement apparentees, a celles
rencontr6es aux Etats-Unis d'Am6rique et en
Europe et qu'il pourrait s'agir des souches les plus
pr6valentes a l'6chelle mondiale. La prevalence
relative du type Ml est importante, car ce serotype
est associ6 a des maladies graves comme la
cardite rhumatismale, probleme de sant6 connu
dans les Emirats arabes unis, et le choc toxique
streptococcique, dont on n'a pas encore rapport6
de cas dans cette region. 11 sera utile de connaitre
la prevalence des serotypes de GAS et de pour-
suivre les recherches sur l'6pid6miologie des mala-
dies streptococciques lorsque des vaccins seront
disponibles.
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