
8-month Bacteriological and Serologic Study

Group A Beta Heinolytic Streptococcus
and Rheumatic Fever in Miami, Fla.

By MURRAY M. STREITFELD, Ph.D., MILTON S. SASLAW, M.D.,
and SIMON D. DOFF, M.D.

ALONG-TERMI STUDY of the relation-
ship of group A beta hemolytic strepto-

coccus to rheumatic fever in Miami, Fla., was
undertakeni to explaini wlhy rheumatic fever
seems less severe and occurs less frequently in
Miami tlhan reported elsewlhere (1-3). A sur-
vey of the prevalence, type, anid virulence of
this group of organisms and the immuniological
response of the host over a period of years, we
felt, w-ouild yield a pattern of host-organism
relationislhip wlichl might enable us to answer
this questioni.
Our prelimiii aiy observatioins from Febru-

ary tli-rough MAay 19.53 revealed the presence of
T0o111)tA beta lheiiolytic streptococcus in the

fliroalts of 16.3 percent of 343 school children
il Mia IIi (4) at somie time during the 4-month
leriod. Tlhis suggested that factors other than

tlhe nmer-e presenice of this group of organisms
arle resp)onlsible for the apparent difference in
rlheuimatlic fever in Miami's "tropical" climate
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(3, G), as compared witlh otlher nlore northerly
geograplhic localities.

Since the preliminary findings were limi-ited
to a 4-month study period, we continiued to
cultuire samples from the throats of these chil-
dren for group A beta hemolytic streptococcus
from October 1953 through May 1954 in order
to obtain a more comprehensive picture of the
prevalence of this group of bacteria in the
AMiami area. In addition, antistreptolysiii 0
studies were performed to determine whether
the strains of group A beta hemolytic strepto-
coccus isolated evoked a systemic response.
This is a report of the bacteriological and im-
munological data obtained during this 8-mnonth
period alnd a discussioni of the significance of the
results.

Material and Methods

Throat C(Jlture Sttcdies
During the 8-monitlh period, October 1953

tlhrough Miay 1954, pairs of throat swvabs wvere
taken monthly from ani average of 351 clhildreni
attenlding grades 1 and 2 in three schools in
AMiami, for a total of 2,809 pairs of swabs. In
all, 417 children were included in the sttudy.
anid eaclh child's tlhroat was swvabbed ani average
of 6.7 times.
The children caime from grades 1 ancd 2 in

the same three schools previously studied (4) .
these represented a low-income white group, a
milddle-income white population, and a mixed-
inicome Negro group. The sample selected,
tlhoug,h niot truly rancdom, represenits the stable
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schlool populationi. A high-income group was
omitted because such a group does not maintain
year-round residence in Miami and therefore
does not permit long-terim observation. The
first graders were new to the study. Only 189
second graders who had participated the year
before, as first-grade students, were included.
Written permission of the parents had been ob-
tained for each child.
In all, 1,050 children were registered in grades

1 and 2 of the three schools. Thus, the 417
children in the study represented 39.7 percent
of the total registration in these two grades.
As in the preliminary study (4), throat swabs

were taken in duplicate from all children pres-
ent in school during the mornings set aside for
this phase of the work. The same technician
performed all the swabbings within a 2-hour
period. All the collected swabs were taken
promptly to the laboratory for immediate plat-
ing. One swab was streaked on a plate of
Difco blood agar base (DBAB) and the other
on a plate of Difco neopeptone heart infusion
agar (DNHI); both media were enriched with
4 percent defibrinated sheep's blood. DNHI
had been used in May 1953 as an adjunct to
DBAB to insure recovery of the highest nium-
ber of positive isolates. Incubation, isolation,
and subculturing of the cultures were carried
out as previously. Grouping and typing were
performed again under the supervision of Dr.
Elaine Updyke at the Streptococcus Labora-
tory, Communicable Disease Center, Public
Health Service.
No attempt was made to obtain cultures from

the throats of children absent on the days set
for study. However, the school nurses checked
the reason for absence in most instanices.

Antistreptolysin 0 Studies
Blood samples were taken simultaneously

with throat swabs every 2 months. The serums
were kept in deep freeze until the end of the
study, whleni antistreptolysin 0 titer determina-
tions were made using a single lot of commercial
Difco Bacto streptolysin 0 reagent. In all, 996
serums from 356 children were tested by stand-
ard procedure (7) at titers of <12, 12, 50, 100,
125, 166, 250, 333, 500, 625, and 833.
The bacteriological findings were classified

into four categories as follows:

1. Serums fromii clhildren wlhose throats
yielded no beta lhemolytic streptococcus or
group B beta hemiolytic streptococcus only.
The latter group was included in tlis category
because it does not produce streptolysin 0 (8).

2. Serums from those w-itlh nonitypable straiins
of giroup A beta heinolytic str'eptococcus, eitlher
alonie or in combination witlh otlher groups of
beta lhemolytic streptococccus.

3. Seruims from clhildren bearinig typable
strainis of group A beta hemolytic streptococcus
found at least once, either alone or in coinbi-
nation with other groups of beta hemlolytic
streptococcus.

4. Serums from clhildreni from whoml-oii (grouip
C or group G beta lhemolytic streptococcus. or
botlh, were recovered. Sonme strainis of these
groups produce streptolysin 0 (8).
In order to correlate anid evaluate oui bac-

teriological and serologic finidings, anl anti-
streptolysin 0 index (9) was establislhed for
each bacteriological catecgory. The antistrepto-
lysin 0 titers were assigned niumerical ranik
from 1 to 11, respectively. The index was cal-
culated according to the following formula:

AWrhere R-numerical rank and S=number of samples
for the particular rank:
Antistreptolysin 0 index=

(R1XS1)+(R2XS2)+ . . . (R,,XS1i)
Total samples per category

Average peak titers were calculated for each
of the four bacteriological categories and for
the total number of clhildren studied. The peak
titer for eaclh child was the highest antistrepto-
lysin 0 level obtained during the study.
The anitistreptolysin 0 index lhas the advan-

tage of overcoming excessive weighting caused
by small nuimbers of samnples at higlh titer levels.
Average antistreptolysin 0 titers are included
for comparative purposes because average com-
putations of titers are in common usa.ge.

Results
Thr-oat Culture Studies

The groups and types of beta hemolytic strep-
tococcus isolated from the tlhroats of the chil-
dren studied from October 1953 through May
1954, togetlher witlh a summary of the findings
for February tlhrouhli AMay 1953 (4), are shown
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in tables 1, 2, and 3. The highest percentage of
positive cultures (15.4 percent) was obtained
in May 1954 (table 1), the lowest (6.2 percent)
in December 1953. The average percentage of
positive cultures was 11.4 percent for the 8-
month period and 6.2 percent for the 4-month
period. The earlier 4-month study, of course,
is not comparable quanititatively to the later
8-month survey.
Group A organisms were found at least once

in 126 children, or 35.9 percent of the average
of 351 children studied in the 8-month period

(table 2). This percentage was about the same
for each of the three schools (table 3), and no
significant differences were found in the number
of isolates from first grade children compared
with second graders. The average monthly re-
covery rate of group A beta hemolytic strepto-
coccus was 8.0 percent.
Nine types of group A beta hemolytic strep-

tococcus (table 4) were encountered in October
1953 through May 1954, in contrast to strains
of type 12 only (with the exception of a single
strain of type 28) in February through May

Table 1. Grouping of beta hemolytic streptococcus isolated from 2,809 throat cultures in 417 chil-
dren over an 8-month period, October 1953-May 1954, and comparison with February-May
1953, Miami, Fla.

Month

Oct. 1953
Nov. 1953-
Dec. 1953-
Jan. 1954 --

Feb. 1954 -

Mar. 1954 -

Apr. 1954 ---

May 1954-

Total, Oct. 1953-May 1954 -

Summary Feb.-May 1953 - -

MAonth

Oct. 1953 - ---

Nov. 1953-
Dec. 1953 -----
Jan. 1954-
Feb. 1954-
Mar. 1954--
Apr.1954
AMay 1954 - ---------

Total, Oct. 1953-MIay 1954

Summary Feb.-May 1953

Number of
children

Absent

35
45
46
55
78
93
89
86

Present
and

cultured

382
372
371
362
339
324
328
331

Number of children positive 1st time

Group
A

24
25
4
12
17
8

15
7

2, 809 112

1, 154 46

Other groups

B C F G

4 2 4
2 4 2 2

2------ 1

2------ 2

2 3 l 2
2 1

1 3 2

7 2

13 21 2 16

6 4 '1 1

Number of cultures positive 2d, 3d, 4th, etc., times

Group A

1st
time

1-

1

3
2
3
4

14

1

New
type

3
2
2

7

1

Same
type

7
9

13
13
12
14
24

92

11

Other groups

B

3
2
2
2
4
1

15

C

2
2
3
4
5

16

F

1

1

1 Nongroupable.

G

3
1
2
4

1

11

NG'I

5-1

1

Total

10
16
18
25
25
28
35

157

14

Total

34
35
7
16
24
11
21
16

164

58

Total positive
cultures

Num-
ber

34
45
23
34
49
36
49
51

321

72

Percent

8. 9
12. 1
6. 2
9. 4

14. 5
11. 1
14. 9
15. 4

11. 4

6. 2
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Table 2. Group A beta hemolytic streptococcus isolated from 2,809 throat cultures in 417 children
over an 8-month period, October 1953-May 1954, Miami, Fla.

Month

Oct. 1953
Nov. 1953
Dec. 1953
Jan. 1954
Feb. 1954 ---
Mar. 1954-
Apr. 1954-----------
May 1954-19

Total ----
Average per month

Month

Oct. 1953-
ANov. 1953
Dec. 1953
.Jan. 1954
Feb. 1954
Mfar. 1954
Apr. 1954- ---------------
May 1954--

Total ---------
Average per month

Group
A type
changes

I

Ao

---

1
1

3

Number
of

children
cultured

382
372
371
362
339
324
328
331

2. 809
351. 1

Number of children with group A
for the first time

Ao

22
16
2
9

13
5
6
5

78

At

2
9
2
2
3
3
9
2

1 32

Total new
group A
isolates

At Number Percent Ao At

2
1
1

1 4

24
26
5

12
23
12
20
11

133

6.3
7.0
1. 3
3. 3
6. 8
3.7
6. 1
3. 3

38. 0
4. 7

6
6
8
9
9

12
15

3
5
4
3
2
9

65 27

At+Ao

Change to
group A

Ao At

1
1.
1 2

1
1

---- ----1 2

'2 7

1

1
1
2
2

17

Number of cultuires
positive 2d, 3d,
4th, etc., times

To

N-umber

7
9

13
13
12
14
24

92

tal

Total

Number Percent

24 6. 3
26 7.0

I ,i 1. 3
12 3.3
20 5. 9
10 3.1
18 5. 5
11 3.3

126 35. 9
4. 5

Total positive
group A cultures

Nuimber Percent

Percent

1. 9
2. 4
3. 6
3. 8
3. 7
4. 3
7. 2

26. 2
3. 3

24
33
14
25
36
24
34
35

225

6. 3
8. 9
3. 8
6. 9

10. 6
7. 4

10. 4
10. 6

64. 0
8. 0

Ao=nontypable group A beta hemolytic streptococcus; At=typable group A beta hemolytic streptococcus.
I The 45 typable cases in these 4 columns are listed as total new isolates in table 4.

1953. Although type 12 predominated during
the 8-month study and occurred in 26 instances,
tvpes 1 alnd 4 also were found frequently, type
1 in 17 and type 4 in 13 cases.
In 60 children, group A organisms were re-

covered 2 to 7 times during the 8-month period
(table 5). Both typable and nontypable or-
ganisms were isolated from 8 children. In 8
other children, a strain of group B, C, F, or G
beta lhemolytic streptococcus was isolated, as
well as a typable or nontypable strain of
group A.
Of the 58 children who had beta hemolytic

streptococci in their throats during the pilot
study, only 29 could be included in the 8-month
study. Of these 29 children, 21 (72 percent)
continued to show the presence of beta he-
molytic streptococci in their throats; 14 (48
percent) maintained the same type or group of
organism; 5 had a different organism, and 2 had
two different organisms. Eight were negative
for beta hemolytic streptococcus. Fourteen of
the twenty-four children with group A strep-
tococcus in the first year continued to carry
the same group of organisms in the second year.
A comparison of the number of positive cul-
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tures isolated on each of the two media used
duringc the 8 months of the study showed that
lhad a single culture plate been used we would
lhave failed to recover approximately one-third
of the total beta lhemolytic streptococci and
one-third of the group A organisms isolated.
Both media were found to be equally effective
in the isolationi of beta hemolytic streptococci
and of group A organisms. Present studies are
being conducted to determine the effect of
streaking the initial swabs on three plates.
Numbers of colonies of beta hemolytic strep-

tococcus present on initial plates were recorded.
Approximately one-fifth of all children with
group A organisms recovered from their throats
yielded more than 10 colonies on at least one

of the 2 initial plattes; four-fifths had uinder
10 colonies.
Some strains that showed alpha hemolysis oni

initial surface plating were found to give beta
hemolysis on subsurface culturing. The fail-
ure of these strains to produce streptolysini S
probably explains the absence of surface beta
hemolysis, which depends on the formation of
this lysin. On the other hand, subsurface beta
hemolysis, the criterion for classifying a beta
hemolytic streptococcus, is due to the formation
of the oxygen-labile streptolysin 0 (10).
Table 6 lists children from whom the differ-

ent groups of beta henlolytic streptococcus were
isolated, according to the number of throat
specimenis cultured for each child. Higher

Table 3. School distribution of group A beta hemolytic streptococcus, October 1953-May 1954,
Miami, Fla.

Average
number

of
children
studied

148. 4
77. 3

125. 5

351. 1

Children with
group A

Number Percent

54
25
47

1 126

36. 4
32. 3
37. 5

1 35. 9

Total
number

of
cultures
taken

1,187
618

1, 004

2, 809

Total group A
isolates

Number

98
50
77

225

Percent

8.3
8. 1
7.7

8. 0

I In 7 of these children, changes in types or typability occurred, making a total of 133 different strains of group
A beta hemolytic streptococcus isolated (37.9 percent).

Table 4. Types of group A beta hemolytic streptococcus isolated from 2,809 throat cultures in 417
children over an 8-month period, October 1953-May 1954, and comparison with February-
May 1953, Miami, Fla.

Month

Oct. 1953 -- -

Nov. 1953
Dec. 1953-
Jan. 1954-
Feb. 1954
Mar. 1954
Apr. 1954-
M\ay 1954 --

Total-

Summnary Feb.-May 1953

Typable group A new isolates (lst time)

1

8
3

11

3 4

1 2

1

2
3

1-

I
10

12

2
2
2

1 3
3
1

14

25

23 28

1

1

3

3

1

31 33

1~

- I-

---- ---- -

1 1

2 2 -

44

i

1

Total

2
10
2
3
7
5

12
4

245

26

Subsequent typable group A
isolates

1 3

1

111

6

6 4

4

1

3

12 28 Total

1_
l

1
2
2
1
2
2
2

12

I--

2

1
3

4
3
2
9

27

11
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School

Total - -

I Includes 1 case of double infection with nontypable group A as second organism.
2 Includes from table 2: At; At + Ao; At (change to group A); and At (type change).
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Table 5. Sixty children with repeatedly positive throat cultures, October 1953-May 1954, Miami, Fla.

1953 1954
C'ase N-o. - - .__

Oct. iNov. Dec. Jan. Feb. Mar. Apr. Mkay

1003
------- Neg. Neg. Neg. Neg. Ao Ne. Neg. Ao

1006 ------- Abs. -Neg. Neg. Neg. Abs. Abs. Ao Ao
1007 Neg. Neg. Neg. Neg. A3X; + AO Ao Ao Ao
1009 -------- iNeg. Neg. Neg. Neg. A12 Abs. A12 A12
1024. N~~~~~ieg. Neg. A12 Neg. A12 Ng Ne. Neg.

1027~-------A12 A12 Neg. A12 A12 A12 A12 A12
1033 -------- Ao Neg. Neg. Neg. Neg. Neg. Ao C
lOSS-------- Neg. A12 A12 Neg. Ao Ao Ao Neg.
1063------- Abs. Neg. Neg. Neg. Neg. Neg. Al Al
1064 -------Neg. Neg. Neg. Neg. A4 Neg. Neg. A4
1106 --------Neg. Ao Neg. Neg. Ao Trans. ----------

1113 --------Ao Ao Ao Neg. A12 A12 Al Al
1116 --------Neg. Neg. Neg. Neg. C Neg. Al Al
1117 Neg. Ao Neg. Ao (1) (1) (1) (1)
1124--- -C Neg. Neg. Neg. Ao Neg. Neg. Ao
1126-- Neg. Ao Neg. Ao Neg. Trans. ----------

1133 ------- Neg. Neg. Neg. INTeg. Neg. Abs. Al Al
1135-------Ao Ao Neg. Ao Ao Neg. Neg. Ao
1 140 -------Neg. Neg. Ao Ao Ao Neg. Neg. Neg.
1144 ------- Neg. Ao Neg. Ao Neg. NTeg. Neg. Neg.
1151 Neg. Abs. Abs. Ao A4 Neg. Neg. Neg.
1169 Neg. Neg. Neg. Neg. Neg. Neg. Al Al
1173 --------Neg. Neg. Neg. Neg. Neg. Abs. Al Al
1183 --------Neg. Neg. Neg. Neg. Ao Neg. A44 Neg.
1309 -------Neg. Neg. Neg. A12 Neg. Neg. Ao Ao
1314 N---------eg. Neg. Ao NTeg. Ao Neg. Neg. Neg.
1315 N-------7eg. A12 A12 Neg. (1) () (1) (1)
1317-------Neg. F Ao Neg. iNeg. Neg. Neg. Ao
1320 --------Ao Neg. Neg. Ao Ao Neg. Neg. Ao
1 334--------N-eg. A4 Neg. A4 Neg. N\Teg. Neg. Neg.
1344- Neg. Neg. Neg. Neg. Neg. Ao Ao Neg.
1357 ---Neg. Ao Neg. Neg. Neg. Neg. Ao Trans.
1360-------Neg. A28 Neg. A28 A28 Trans. ----------

1368.--- Neg. Ao Ao Neg. Abs. Neg. Neg. N\7eg.
13711------- Neg. Ao Ao Neg. Neg. Ao Ao INTeg.
1373-------Neg. Neg. Neg. Ao Ao Ao Neg. Ao
1388. Neg. A3 A3 A3 A3 A3 Neg. Neg.
1389 Abs. Neg. Neg. Ao Neg. Ao Abs. Neg.
1609-------Ao Ao Neg. Neg. .Neg. Neg. Neg. Neg.
1611- Ao Ao Neg. Neg. Neg. Abs. Neg. Neg.
1619- Neg. Neg. B Neg. Ao Neg. Ao Neg.
1620 -------Neg. Neg. Neg. Neg. Ao Ao Ao Neg.
1622 Neg. Ao Ao Neg. Neg. Neg. Neg. Neg.
1626 ~~~~~~Neg.Neg. Neg. Neg. Neg. Abs. Ao Ao

1628 Neg. Neg. A12 A12 Neg. Ao Neg. Neg.
1640-------Ao Neg. Neg. Neg. Ao Neg. Neg. Neg.
1656 Neg. B Neg. Neg. Neg. Neg. Ao Ao
1660 -------Neg. Ao Ao Neg. Ao Neg. Neg. Neg.
1673 ------- Neg. Abs. Neg. Ao Abs. Ao Ao Neg.
1675~-------Neg. Neg. Neg. A12+Ao Neg. Neg. Ao Neg.
1684 --------Neg. Neg. Neg. Neg. Ao Neg. Ao Neg.
1685 --------Neg. Ao+G Ao Ao Neg. Neg. Neg. Ao
1694~-------Neg. Neg. Neg. Neg. Ao Ao Neg. Neg.
1695~-------- Neg. Neg. Neg. Neg. Abs. Ao Ao Neg.
1702-------Ao Ao+QG Neg. Neg. Neg. Neg. C Ao+C
1703.------- Neg. Neg. Neg. Neg. Ao Neg. Neg. Ao
1707~--------Neg. Ao Neg. Ao Abs. Neg. Neg. Ao
1709g-------Neg. Neg. Neg. Neg. Neg. Abs. Ao Ao
1718.-------Neg. Neg. Neg. Ao Ao Abs. Neg. Neg.
1742~-------Ao Ao Neg. Abs. Abs. Neg. Neg. Neg.
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1 Withdrawn from study.
Ao=nontypable group A beta hemolytic streptococcus (ABHS); Al=type 1; A3=type 3; A4=type 4; A12=

type 12; A28= type 28; A33=type 33; and A44=type 44 ABHS; B, C, F, and G each designates a beta hemolytic
streptococcus group.

Neg.=negative; Abs.=absent; Trans.=transferred.
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perceiitages of positive cultures recovered from
those children from whom smaller numbers of
swabbings per child were taken may reflect ab-
senteeism due to streptococcal throat infections.
However, the numbers are too small within each
category to be interpreted finally.

Antistreptolysin 0 Studies
Table 7 shows the antistreptolysin 0 titers

in relation to bacteriological categories, and
tgives the average antistreptolysin 0 titer and

inidex for eaclh bacteriological category. The
antistreptolysin 0 index (4.6) of children with
group A beta hemolytic streptococcus was ele-
vated over the index (3.5) of children from
whom no beta hemolytic streptococcus or only
group B was recovered. Although children
with typable strains of group A had a higher
average antistreptolysin 0 titer than those with
nontypable strains of group A, the antistrepto-
lysin 0 index was the same for both. Children
fromni whom groups C or G organisms, or both

Table 6. Relationship between number of cultures pier child and frequency of recovery of various
groups of beta hemolytic streptococcus

Number of months specimens
were taken

Group A

7---

4

2
1

Total

Group B
8-
7-
6
3-

Total

Groutp C
8
7
6

Total

Group F
8
4-

Total

Groitp G
8
7
6
4-

Total

Number
of chil-
dren

cultured

212
89
37
26
16
12
13
12

417

212
89
37
12

417

212
89
37

417

212
16

417

212
89
37
16

417

Total
cultures

1, 696
623
222
130
64
36
26
12

2, 809

1, 696
623
222
36

2, 809

1, 696
623
222

2, 809

1, 696
64

2, 809

1, 696
623
222
64

2, 809

Number
of chil-
dren

negative

143
57
26
16
12
12
13
12

291

200
88
36
11

402

190
87
35

391

210
15

414

203
83
34
15

398

Number of children positive by
number of months each child
was positive

1 2 3 4 5 6

34
19
7
5
1

66

5
1
1
1

8

15
1
2

18

2
1

3

17
2
1
1

11

20
10
4
3
3

5
3

2

40 l0

4

4

4
1

0

1

Ia

3

3

12

5 1 2

2
23
2

7

3

3

0

0

7

2

2

Positive cultures

Number Percent

138
48
15
17
7
0
0
0

225

25

1

28

34

2

=- = 39

2

1

----- - 3--

- -l--- 115
5

31
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8. 1
7. 7
6.8

13. 1
10. 9

8.0

1.5
. 2
2.7
8. 3

1.0

2.0
3.4
5.4

1.4

.1
1. 6

.1

.6
2. 2
2. 3
1. 6

1. 1

1 Includes 2 children who, on 1 occasion, were found to have group A organisms plus organisms of another group
simultaneously. In table 1 these children are listed in group A columns only, thus accounting for apparent dis-
crepaincies in numbers of cultures of groups other than group A.

2 Includes 1 such child as above.
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Table 7. Antistreptolysin 0 (ASO) titers of 996 serums taken from 356 children, by bacteriological
category of child

Numerical rank

1~

7--

9-

20 ----

11 -

Total

ASO
titer

<12
12
50
100
125
166
250
333
500
625
833

Bacteriological category 1

II IIII

Number
of se-
rums

99
157
77
75
72
91
13
4
3
5
1

597

Per-
cent

16. 6
26. 3
12. 9
12. 6
12. 1
15. 1
2. 2

. 7

. 5

. 8

. 2

Ntumber
of se-
rums

5
22
28
41
38
47
17
4
0
0
0

IlI
100. 0 203

Per-
cent

2. 5
10. 8
13. 7
20. 2
19. 2
23. 2
8. 4
2. 0

100. 0

Number
of se-
rums

5
28
8

10
16
23
6
8
4
0
1

109

Per-
cent

4. 6
25. 7
7. 3
9. 2
14.7
21. 1
5. 5
7. 3
3. 7

. 9

100. 0

IV

Number
of se-
riims

1
10
23
15
10
16
9
1
1

O0

87

Per-
cent

1.
11.
26.
17.,
11.
18.
10.
1.
1.
1.

1
5
S
3
5
4
4

1

100. 0

Total
seruims

110
217
136
141
137
177
45
17
8
(;
2

996

Number of children 223 70 34 29 3536
Average number serums per child 2. 7 2. 9 3. 2 3. 0 2. 8

Titersof 166orabove -- 117 19. 6 68 33. 5 42 38. 5 28 32. 2 2a25
Titers of 250 or above 26 4. 4 21 10. 3 19 17. 4 12 13. 8 3 78

Average ASO titer
Average peak ASO titer
ASO index

81
97

3. 5

119
134
4. 6

134
209
4. 6

120
138
4. 4

100
119
4. 0

1 I. Children with no beta hemolytic streptococci or group B only; II. children with nontypable strainis of groulp
A beta hemolytic streptococcus, either alone or in combination with other groups; ILL. children with typable strains
of group A beta hemolytic streptococcus at least oilce, either alone or in combination with other groups; IN. children
w-ith group C or group G beta hemolytic streptococcus, or both.

2 25.6 percent.
3 7.7 percent.

gr'oulps, were isolated demonstrated approxi-
miiately the same average antistreptolysini 0 titer
aiid inidex as those with nontypable group A
streptococcus. Analysis of the peak antistrep-
tolyssin 0 titers indicated that the average peak
w-as lowest in children from whom no beta hemo-
lytic streptococci were isolated, higher in those
with group C and group G or nontypable group
A streptococcus, and highest in children with
typable strains of group A organisms.
The numt-ber and percentage of serums witl

titers of 166 and above, as well as those of 250
a,nd above, are also listed for each of the 4
bacteriological categories. Where beta lhemo-
lytic st,reptococci were isolated, the pereentage
of higlh titers was greater than where these or-
ganisms were not recovered.

Discussion
The present study confirms our preliminary

impression (4) that the low incidence of rheu-
matic fever, when diagnosed in conformity witl
Jones' criteria (11); and of rheumatic heart dis-
ease in Miami, Fla. (1), cannot be attributed to
the infrequency of group A beta hemolytic
streptococcus in this "tropical" climate. The
finding of group A beta hemolytic streptococcus
in the throats of 126 of the total of 417 children
(30.2 percent) or 35.9 percent of the average
monthly attendance figure of 351 children in
three Miami schools during the 8-month period,
October 1953 through May 1954, demonstrates
that those organisms were common in this area.
Additional studies now in progress in 900 chil-
dren attending the first three grades in 36 other
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schlools in iDade County, Fla., furtlher inidicate
that this rate can be applied to the eintire schlool
population in the 6- to 9-year age group.

Tlie streptococcal recovery rate must be con-
sidered miniiimal since no throat swabs were
takeni from absentees and no data on therapeu-
tic use of antibiotics were available. If many
of the absences were due to streptococcal infec-
tionls, collection of throat swabs from these chil-
diren duriing their absence might have yielded a
higlher recovery rate.
Furthermore, tile rate must be considered mini-

imnial for other rea,sons. The technical impos-
sibility of swabbing the faucial surfaces in their
enitirety resulted in the loss of some organisms.
The use of dry swabs as well as the time re-
qiiirecl to collect all specimens, return them to
the laboratory, and plate them mighlt have re-
sulted in deatlh of some streptococci. The
mechanics of preparing streaked plates un-
doiibtedlv led to some loss. Some organisms
probably failed to surviv-e after plating, while
otlhers, lackincg in streptolysin S, did n-ot cause
surface lhema-olysis, and therefore these colonies
mnight lhave escaped recognition. Subsurface
plating initially woould have demonstrated or-

ganisms conitaining streptolysin 0, but such a

proceduire was impractical in our study.
Finallv, ouir observation that the use of a

single initial tlhroat swab anild plate wouldldhave
cause(l the recovery rate to appear 25-35 percent
lowver than it actuallyv was leads us to speculate
that lhad third, fourtlh, or even more initial
throat swvabs and plates been used, t,he rate

ighlt lhave beeu hiiglher.
Despite these valid objections to accepting

ouIr recovery rate as a true index of incidence
or prevalence, the figures observed provide ir-
refutable evicdeuce of the minimium frequiency
of occurrenice of beta hemolytic streptococci.
Before drawing any conclusions -as to the sig-

nificance of the presence of group A beta hemo-
lytic streptococccus in suclh a large proportion
of the children studied, let us conlsider three
possibilities regarding, the lhost-organism rela-
tionship in these cases.

1. Is group A beta hemolytic streptococcus a

lharmless inhabitant of the throat with no sys-
temic effect on the host? We cannot definitely
answer this question as yet. Our studies thus

far lead us to believe that in miost cases this is
not so. Antistreptolysin 0 determiinations
slhowed higher average titers and an increased
percentage of high titers associated with the
piesence of group A beta hemolytic streptococ-
cus, suggesting that the organisms found in the
tlhroat evoked a systemic response. School at-
tendance records, observations at the time
tlhroat swabs were taken, and nurses' followups
indicated that about lhalf of the children with
positive cultures had respiratory illnesses
(colds, "v-irus infections," tonsillitis, bronchitis,
pneumonia, ear infection) either immediately
before, during, or after the time that their
tlhroat specimens were cultured. These records
did not include data on therapy.

2. Does the fincdingi of group A beta lhemolytic
streptococcus reflect an infectious process (clin-
iclal or stubclinical) ? If an elevation in anti-
streptolysini 0 titer is indicative of previous
clinical or subcliniical streptococcal inifection,
our overall serologic findings would support
this hypotlhesis.

3. Does the findinig of group A beta hemolytic
streptococculs signify' the postinfection carrier
state? The postiiifection carr ier state may
have existed in 24 of the 126 children from
wlhom gri-oull) A organisms were isolated.
Streptococci were recovered from these 24 chil-
dreni duringc, October 1953, the first month of the
stlldy, anid we have no way of determininin
wlhetlher these were n-iew isolates or wlhether thev
had persisted fromiprevious months. In the
reml-aining 102 chlildren (26 percent) from
wlihom streptococci w\-ere isolated for the first
time after their tlhroat cultures lhad been nega-
tive for at least 1 mouth, we may exclude the
postiiifection carrier state. The persistenice of
streptococci in the tlhroats of childreni over a

period of muonitlhs may reflect either a conitiniuinga
infectious process or the postinfectioii carrier
state. Our currenit studies, in wlhich we are at-
temptinig to correlate more closely the serologic
with the bacteriological. findings, may clarify
this point.

It is significant that despite repeated recovery
of beta hemnolytic streptococci from their
tlhroats, none of the children in the three schools
studied developed active rheumatic fev-er, nor
was there a single case of scarlet fever.
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A& nulrmber of investigators (12-16) lhave im-
plicated group A, types 12 and 4, beta hemolytic
streptococcus in the pathogenesis of glomeru-
lonephritis. None of the children, in either our
pilot or present study, from whom type 12 or
type 4 group A beta hemolytic streptococcus
wvas isolated, developecl clinical g,lomerulone-
phlitis. The "nephritogrenicity" of these strains
is considered elsewlhere (4, 17). The pre-
dlonin.lllce of type 12 in botlh of our studies
indicates that this type was commiyon in the
schools stlidied and did not represent an isolated
"epidemic', in February through Alay 1.953,
whlleni it was the only type recovered.
We are still investi(ratingr the siginificance of

groups B, C, and G beta hemolytic streptoccocci
in relationship to illness in Dade County.
Groups C and G evoked at least one type of
systemic response, as evidcenced by the higlher
average anitistreptolysin- 0 titer of children
hliaboring these gyroups of streptococci com-
pared with that of children from whom no beta
hemlolytic streptococci or only group B strepto-
cocci were recovered.

Whlen considered in terms of the rlheumatic
fever picture in Miami, Fla., our observations
suggest that the low rate of the disease caninot
be attribuited to the following:

1. Infrequency of group A beta lhemolytic
streptococcus.

2. Difference in groups or types of beta lhemo-
lytic streptococci compared with those encouin-
tered in other areas.

3. Lack of immunological response of the
host, as determined by antistreptolysin 0 titers.
The answer- probably lies "in some alteration

in the pattern of the etiological relationship
presumed to exist between group Ak beta hemo-
lytic streptococci and rheumatic fever" (4)
other than variations in incidence, frequency,
or type of organisms.

Variationls in the virulence of the orgyanism or
differences in degree or pattern of the host's
immuniological response to the organism may
be responsible for the low rheumatic fever rate
in Dade County, Fla. A-lso to be considered in
the pathogenesis of the disease is the possible
role of a virus-streptococcal combination (18).
All of these factors probably are influenced by
geography and climate.

Summary
1. Throat swabs were taken monthly from

October 1953 throuhli May 1954 from 417 chil-
dren in grades 1 ancd 2 in three schools in
AMiami, Fla. In all, 2,809 pairs of throat swabs
were collected, representing an average of 6.7
swabs per child and 351 children per month.

2. Group A beta hemolytic streptoccoccus
was isolated from the throats of 126 (35.9 per-
cent) of the children at least once during the
8-month period.

3. Nine types of group A beta hemolytic
streptococcus were isolated; in order of fre-
quienicy, these were types 12, 1, 4, 3, 28, 31, 33,
23, and 44.

4. One hundred eighty-nine children who par-
ticipated in a pilot study (February through
AMay 1953) were carried over into the present
prograin. Of these, 29 hald harbored beta
lhemolytic streptococci in the pilot study.
Twenty-one (72 percent) continued to carry
streptococci in their tlhroats; 14 (48 percent)
lhad the same group of beta hemolytic strepto-
coccus or the same type of group A organism.

5. Sixty children h-arbored group A beta
lhemolytic streptococcus in their throats oni more
tlhan one occasion during the 8-month study.
Twventy-six of these clhildren had participated in
the pilot study; 8 had been positive for group
A organisms; an additional child had carried a
nongroupable organism.

6. The percentage of positive isolates was ap-
proximately the sanme in the first graders as in
the second graders.

7. Antistreptolysin 0 titers of children with
groups A, C, and G beta hemolytic strepto-
coccus were higher than those of children from
whom no beta hemolytic streptococci or only
group B were recovered.

8. The findings are discussed from the stand-
point of several possible types of host-organism
relationship.

9. None of the children from whlom group A
beta hemolytic streptococcus was isolated de-
veloped active rhleumatic fever or scarlet fever,
nor was clinical gylomerulonephritis noted
among any of the clhildren, including those
from wlhom a strain of type 12 or type 4 group
A beta hemolytic streptococcus was isolated.

10. The low rheumatic fever rate in Miami,
Fla., is discussed in view of these findings.
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Departmental Announcement
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ville, Va.
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mostly with the Department of Health, Education, and Welfare and
its predecessor agency. He has served for the past 3 years as con-
sultant for special institutions in the Office of the Secretary. Prior to
that, he was in charge of the program under which allotments of criti-
cal materials were made to schools, colleges, hospitals, and welfare
institutions.
Mr. Baxter is a graduate in public administration of the Uiniversity

of Louisville. He served during, World War II as a naval officer in the
Pacific.
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