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Sensitivity of Streptococcus pyogenes to
sulphamethoxazole, trimethoprim, and
cotrimoxazole
E. YOURASSOWSKY, M. P. VANDERLINDEN, AND E. SCHOUTENS

Of the Free University ofBrussels, the University Hospital Brugmann, Brussels, Belgium

sYNopsis When tested on Wellcotest (sensitivity test agar, Wellcome) supplemented with lysed
horse blood, 59 clinical isolates of beta-haemolytic streptococci, belonging to several serological
groups, are all sensitive to sulphamethoxazole, to trimethoprim, and to cotrimoxazole. The results
obtained on diagnostic sensitivity test agar (Oxoid) containing lysed horse blood are comparable.
When Mueller Hinton agar (Difco) is used, some of these strains are called resistant: this is especially
true in the case of sulphamethoxazole.

Furthermore, on Mueller Hinton agar, even supplemented with lysed blood, discrepancies
between diameters of inhibition zone and MIC values exist for the three drugs tested, strains with a
low MIC being considered resistant by the disc method. Such disagreements are not observed with
non-streptococcal control strains.

Streptococcus pyogenes is always sensitive to peni-
cillin G (Matsen, Blazevic, and Chapman, 1969)
but can acquire a resistance to erythromycin
(Sanders, Foster, and Scott, 1968), lincomycin
(Sanders et al), and tetracycline (Kuharic, Roberts,
and Kirby, 1960). Its sensitivity to sulphonamides
is still relatively unknown. A recent WHO report
(1968) points out the existence of a group A beta-
haemolytic streptococcus resistant to sulphon-
amides. The frequency and geographical location of
these strains are not stated, nor the methods used
for measuring their sensitivity.
The sensitivity of 59 strains of beta-haemolytic

streptococci (belonging to groups A, B, C, and G)
to sulphamethoxazole, trimethoprim, and to a
combination of these two drugs was studied in vitro
on Wellcotest agar enriched with horse blood.
The present work reports the results of this study
and discusses the choice of culture medium.

Material and Methods

SENSITIVITY OF Streptococcus pyogenes TO
SULPHAMETHOXAZOLE, TRIMETHOPRIM, AND
COTRIMOXAZOLE
The bacteria studied were recent isolates from rhino-
pharyngeal swabs, pus, and blood cultures. Included

Received for publication 16 July 1974.

in the survey were 44 strains of group A beta haemo-
lytic streptococci, 10 strains of group B, three strains
of group C, and two strains of group G.

Subtyping of group A streptococci was performed
at the Institut d'Hygiene et d'Epidemiologie de
l'Etat, Brussels, Belgium. Nine strains were untyp-
able, the 35 others fell within 13 different M types
among which types 3, 12, and 6 were most frequently
found (seven, seven, and five strains respectively).
Minimum inhibitory concentrations (MIC) of

the three drugs were determined by the agar
dilution method on sensitivity test agar (Wellcotest,
Weilcome Reagents Ltd) supplemented with 5%
lysed horse blood. Serial twofold dilutions of
sulphamethoxazole and trimethoprim were pre-
pared, starting from initial concentrations of 100
and 10 ,ug per ml respectively. The sulphamethox-
azole-tiimethoprim combination was studied in a
constant ratio of 20/1. Overnight Mueller Hinton
broth cultures were diluted to contain 105 organisms
per ml. These inocula were spotted with an auto-
matic multipoint inoculator (Dynatech Laboratories,
Billingshurst, Sussex) onto the surface of the agar
plates (Steers, Foltz, and Graves, 1950). Results were
read after overnight incubation at 370C in a C02-
enriched atmosphere (carbon dioxide envelopes,
Gas Pak). Hazy zones of growth were ignored when
they represented more than an 80% decrease in
bacterial growth (Anderson, 1970).
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Streptococci Cumulative Percentage of Strains Inhibited at Each Concentration (isg/ml)
Sulphamethoxazole Trimethoprim

0-024 0-48 0 09 019 0 39 -078 156 312 6-25 12-5 25 0 001 0-002 0 005 001

Group A 11 14 17 19 33 53 73 93 100 5
Non-group A 6 33 80 100

Table Sensitivity ofgroup A (44 strains) and non-group A (15 strains) beta haemolytic streptococci to sulphamethoxa-
zole, trimethoprim, and cotrimoxazole

EFFECT OF COMPOSITION OF MEDIUM

Included in this control study are 16 strains of group
A beta haemolytic streptococci, nine strains of
Staphylococcus aureus, nine strains of Escherichia
coli, and three strains of Klebsiella pneumoniae.

Their sensitivity to sulphamethoxazole, tri-
methoprim, and cotrimoxazole was tested by the
agar plate dilution method as described above and
by the paper disc agar diffusion method (Bauer,
Kirby, Sherris, and Turck, 1966), using discs con-
taining 23 -75 ,ug sulphamethoxazole, 1-25 ,ug
trimethoprim or a combination of 23-75 ug
sulphamethoxazole + 1-25 ,ug trimethoprim.

Different culture media were tested, supplemented
or not with 5% lysed horse blood. They included
Wellcotest, diagnostic sensitivity test agar (DST)
(Oxoid) and Mueller Hinton agar (Difco).

in trimethoprim sensitivity testing little affected the
results obtained for all the organisms tested (fig lb).
It will be noted however, that MIC values for the
,beta haemolytic streptococci were generally slightly
higher on the blood-supplemented Wellcotest than
on the other media.
For cotrimoxazole, results, on the whole,

correlated well from one medium to another, for all
the organisms tested. Certain strains, however,
had an MIC considerably higher when studied on

media not enriched with lysed horse blood.

CORRELATION BETWEEN MIC VALUES AND

DIAMETERS OF INHIBITION ZONES

Many discrepancies were observed with beta
haemolytic streptococci between MIC values and

Results

SEN S IT IV ITY OF Streptococcus pyogenes
All 59 strains of beta haemolytic streptococci were
sensitive to sulphamethoxazole (MIC < 6-25 ,ug/ml),
to trimethoprim (MIC S 1-2 itg/ml), and to cotri-
moxazole (MIC S 0-78 pg sulphamethoxazole
+ 0-04 ,g/ml trimethoprim). Group A strains
were generally more sensitiveto these drugs than
strains of the other groups (table I).

EFFECT OF COMPOSITION OF MEDIUM

There was no significant difference, depending on
the medium utilized, in the MIC values of sulpha-
methoxazole, for the non-streptococcal organisms
(fig la). For streptococci, results obtained on Well-
cotest were similar whether or not lysed blood was

added. The addition of blood slightly improved
values obtained on DST but strongly modified
those obtained on Mueller Hinton: using the latter,
four strains with MIC > 31-2 ,ug/ml were sensitive
(MIC < 15-6 ,ug/ml) when tested on lysed-blood-
supplemented medium.
With few exceptions, mainly observed with

Mueller Hinton agar, the nature of the medium used

A

0

i ~7.8 m £ Diagotic Sensitivity test Agar7 8- <X0°Others
E *; * *- - Mudter Hinton Ager
._95 * Streptcocci/7% ~~~~~~~aOthersEU33 Wettcotest Agar

048- / Others

0.48 1.95 7.8 31.2 125 500 2000
Minimal inhibitory concentrations (pg/mI)
Laked horse blood supplemented medium

Fig la
Fig 1 Comparison ofthe MIC values of sulphamethox-
azole (a), trimethoprim (b), and cotrimoxazole (c) obtained
on three different media, enriched or not with lysedhorse
blood,for streptococci and non-streptococcal organisms.
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Sensitivity of Streptococcus pyogenes to sulphamethoxazole, trimethoprim, and cotrimoxazole

Cumulative Percentage of Strains Inhibited at Each Concentration (zg/ml)

Sulphamethoxazole + Trimethoprim

0-02 0-04 0-08 0-16 0-31 0-62 1-2 0-024 0-048 0-09 0-19 0-39 0-78 1-56 3-12 6-25 12-5 25
+ + ± ± + + + + + + +
0-001 0-002 0-005 0-01 0-02 0-04 0-08 0-16 0-31 0-62 1-2

5 14 30 76 100 2 5 8 19 63 100
7 13 20 74 100 26 100

Table-continued

diameters of the inhibition zones in trimethoprim
and sulphamethoxazole sensitivity testing when
using Mueller Hinton agar, supplemented or not
with lysed blood (figs 2b and 2c). For sulphamethoxa-
zole, no medium gave entire satisfaction (fig 2a):
DST with lysed blood, and to a lesser extent,
Wellcotest with or without lysed blood, gave fewer
disagreements.
For the non-streptococcal organisms, discrep-

ancies were rare and only concerned sensitivity
testing of Staph. aureus to sulphamethoxazole.

With two exceptions, all disagreements were of
the same type: strains with low MIC values were
called resistant by the disc method.

Discussion

Little has been published on the sensitivity of
Streptococcus pyogenes to sulphonamides and the
few data available are occasionally contradictory.
Thus Darrell, Garrod, and Waterworth (1968)

report MIC values of sulphamethoxazole ranging
from 1 to 16 jug per ml whereas Bushby (1969)
obtains figures considerably higher, ranging around
100 pLg per ml. A group of WHO experts (1968)
report the 'frequent occurrence' of sulphonamide-
resistant group A beta haemolytic streptococci;
however, many authors recommend sulphonamides
as satisfactory alternative agents in prevention
(Schultz and Frank, 1958; Stollerman, 1971) or in
treatment (Alban, 1965) of beta haemolytic strepto-
coccal infection in subjects sensitive to penicillin.
These differences can most likely be attributed to
the practical difficulties encountered in the per-
formance and interpretation of sulphonamide
sensitivity testing (Harper and Cawston, 1945;
McCoy and Pelczar, 1961).
On Wellcotest agar enriched with 5% laked horse

blood all the group A beta haemolytic streptococci
that we tested were sensitive to sulphamethoxazole,
trimethoprim, and cotrimoxazole; distribution of
the strains into several M types excluded the hypo-
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Fig 2 Relationship between diameters ofinhibition zones and MIC values of sulphamethoxazole (a), trimethoprim
(b), and cotrimoxazole (c) obtained on three different media, enriched or not with lysed horse blood, for streptococci and
non-streptococcal organisms.

thesis of one sensitive strain being prevalent in our
institution. Non-group A organisms (belonging to
groups B, C, and G) were also highly sensitive
although to a slightly lesser degree.

Darrell et al (1968) recommended the addition
of lysed horse blood, as for tests of sulphonamide
sensitivity (Walker, Philip, Smyth, and McLeod,
1947), to all culture media used in the sensitivity
testing of microorganisms to trimethoprim and
cotrimoxazole. Furthermore, Dornbusch (1971)
showed that Mueller Hinton agar lacking this
supplement was not suitable for tests of cotri-
moxazole sensitivity. The active factor liberated by
horse blood lysis is thymidine phosphorylase (Ferone,
Bushby, Burchall, Moore, and Smith, 1973) which
inhibits sulphonamide antagonists present in some

culture media.
As the choice of Wellcotest agar may appear

arbitrary or questionable, two other media fre-
quently recommended for sensitivity testing-
DST Oxoid and Mueller Hinton Difco-were also
evaluated. Furthermore, as a safeguard against

erroneous interpretation of the results which would
be attributable to a bad batch of medium, the
behaviour of non-streptococcal organisms on all
three media was also studied.

It can be concluded that no matter which medium
is considered, sensitivity testing of Streptococcus
pyogenes to sulphamethoxazole, either by determina-
tion of the MIC or by the disc method, generally
gives better results on media enriched with lysed
horse blood. This supplement only slightly modifies
results obtained with trimethoprim or cotrimoxazole
on the same bacterial species.

Wellcotest and DST agar are satisfactory media
for sensitivity testing of beta haemolytic streptococci
to sulphamethoxazole, trimethoprim, or cotrimoxaz-
ole. In contrast, Mueller Hinton agar, even when sup-
plemented with lysed horse blood, is not suitable
for that purpose: strains which are sensitive when
tested on the two first media appear resistant when
studied on the latter. Moreover, many discrepancies
are observed between MIC values and diameters
of inhibition zones; however, they only concern
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sensitivity testing of streptococci and are rarely
encountered when studying non-streptococcal or-
ganisms.

The technical assistance of M. J. Lismont, J. Schoon-
jans, and J. Dewit is gratefully acknowledged.
We are also grateful to Mrs S. De Maeyer who

subtyped the group A streptococci.
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