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A bacitracin (0.04 units, BBL)-SXT (trimethoprim, 1.25 mg, plus sulfamethox-
azole, 23.75 mg, BBL) susceptibility test was 94% accurate in presumptively
identifying streptococci as either group A, B or not group A and B.

Bacitracin susceptibility has routinely been
used for the presumptive identification ofgroup
A streptococci. Other groups are usually resist-
ant to the antibiotic and are often lumped into
the category not-group A. During a recent
study it was observed that streptococcal groups
vary in their susceptibilities to Taxo A (bacitra-
cin, 0.04 units, BBL) and SXT (trimethoprim
[1.25 mg] plus sulfamethoxazole [23.75 mg],
BBL) disks. This report concerns the results of
that study.
Taxo A, SXT, and methicillin (5 mg; Difco)

disks were tested on 305 clinical isolates from
throat cultures. Each beta-hemolytic Strepto-
coccus was plated onto one-half of a 5% defibri-
nated sheep blood agar plate (5% sheep blood in
Trypticase soy agar, BBL) and inoculated into
10 ml of Todd-Hewitt broth (Difco). In most
cases only one colony was used to seed both the
broth and the sheep blood agar plate; however,
the "minute" streptococci often required several
colonies to achieve adequate growth. The
three antibiotic disks were placed onto the
inoculated surface of the sheep blood agar
plates, and the plates were incubated for 18 to
24 h at 370C in an atmosphere of 5% C02 in air.
The Todd-Hewitt broth cultures were incu-
bated for 18 to 24 h at 370C. After incubation
the zone sizes on sheep blood agar plates were
recorded. The broth cultures were centrifuged
at 3,000 rpm for 15 to 20 min, and the super-
natants were discarded. The group antigens
were extracted from the sedimented cells by
the autoclave-Pronase B procedure of Edwards
and Larson (2), and the antigens were grouped
by the counterimmunoelectrophoresis proce-
dure of Dajani (1). The grouping antisera (A,
B, C, D, F, and G) were purchased from Difco
Laboratories.
The standard bacitracin differentiation test

correctly identified 94.4% (288 out of 305) of the
beta-hemolytic streptococci as either group A
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or not-group A (Table 1). All of the group A
strains and 12.2% (17 out of 139) of the not-
group A strains were susceptible to bacitracin.
In a recent study Moody reported no failures in
detection of 656 group A strains with BBL baci-
tracin disks, but 5% were incorrectly identified
with disks purchased from Difco (6). Moody also
found that 28% of the not-group A strains were
susceptible to BBL bacitracin disks, but only
10% were susceptible to the concentration of
bacitracin in Difco disks. The results of that
study demonstrates the need for standardiza-
tion ofthe routine bacitracin test, as well as the
bacitracin-SXT test reported in this paper.
Koch and Burchall reported the medium de-

pendence oftrimethoprim's antimicrobial activ-
ity (4). Trypticase soy medium was listed as not
being suitable for routine testing of the suscep-
tibility of bacteria to trimethoprim. The SXT
disks used in this study contained 1.25 mg of
trimethoprim (along with sulfamethoxazole,
23.75 mg) and were tested on a sheep blood-
fortified Trypticase soy agar base. To confirm
medium dependence, one group A streptococcal
isolate was tested upon Trypticase soy agar
with 5% sheep blood and was found to be resist-
ant to SXT. The same isolate demonstrated a
26-mm zone of inhibition when tested upon
Mueller-Hinton agar with 5% sheep blood.

In view of the above information, it should be
emphasized that results with the bacitracin-
SXT procedure will vary according to the
source of the bacitracin disks and the medium
used.
As can be seen in Table 2, all susceptibility

patterns except the SS pattern acceptably iden-
tified the streptococci as either group A, B or
not group A and B. (S, Susceptible, R, resist-
ant; the first letter denotes susceptibility to
bacitracin, and the last letter denotes suscepti-
bility to SXT.) The SS pattern was composed
primarily of groups other than A and B, and
was found to constitute only 5% of the 305 cul-
tures. The bacitracin-SXT test was interpre-
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TABLE 1. Susceptibility of beta-hemolytic
streptococci to methicillin, bacitracin, and SXT

No. of Methi- Bacitra- Suscep-Group stansallncitra SXT tibilitystrains cillin cin pattern"

A 165 S(21)P S(12)P R(0)P
B 1 S(15) S(11) R(O) SR
G 1 S(24) S(12) R(O)

A 1 S(18) S(8) S(18)
C 9 S(20) S(10) S(22) SS
F 3 S(13) S(13) S(20)
G 3 S(21) S(10) S(15)

B 33 S(15) R(O) R(O) RR
G 1 S(20) R(O) R(O)

C 25 S(18) R(O) S(19)
F 13 S(16) R(O) S(22)
F 1 R(O) R(O) S(12) RS
G 32 S(21) R(O) S(19)
Otherc 17 S(21) R(O) S(21)
a S, Susceptible; R, resistant. The first letter de-

notes susceptibility to bacitracin and the last letter
denotes susceptibility to SXT.

b Numbers in parentheses indicate the mean di-
ameter of the zones of inhibition for all tested
strains. Susceptibility to the antibiotics is defined as
any size zone of inhibition for bacitracin, zones
greater than 9 mm for methicillin, and zones
greater than 10 mm for SXT.

c Beta-hemolytic streptococci of groups other than
A, B, C, F, orG.

ted to include within the group A strepto-
cocci both SR and SS susceptibility patterns, as
found in Table 2. It should be noted, however,
that 98.8% of the strains with the SR pattern
and only 6.3% with the SS pattern were ac-
tually group A. It remains to be seen whether
or not the SS pattern can be acceptably re-
moved from the group A streptococci, thereby
strengthening the usefulness of the bacitracin-
SXT test over the routine bacitracin procedure.

Methicillin was included in this study be-
cause of the noted resistance of the group D
enterococci to this antibiotic (3). There were no
group D streptococci isolated during this study
of 305 throat culture isolates. Of these 305
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TABLE 2. The use of bacitracin-SXT to report the
presumptive identification ofgroup A and B

streptococci

Suscepti- Presumptive identifica- % Accuracybility pat- tion %Acrc
tern"
SR Group A (165/167) 98.8%
SS Group A (1/16) 6.3%
RR Group B (33/34) 97.1%
RS Beta-hemolytic strepto- (88/88) 100.0%

cocci not group A or B

a The first letter denotes susceptibility to bacitracin and
the last letter denotes susceptibility to SXT.

strains only one was found to be resistant to
methicillin. The resistant isolate was a group F
strain, a group that has been reported to be
occasionally methicillin resistant by Matsen
and Coghlan (5). Two group D enterococci were
isolated from urine cultures by this laboratory
and were found to be resistant to methicillin
and of the RR susceptibility pattern.
The data reported here demonstrate the use-

fulness of the bacitracin-SXT test for presump-
tively identifying beta-hemolytic streptococci
as either group A, B or not group A and B.
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