THE PREVENTION OF STREPTOCOCCAL UPPER RESPIRATORY
INFECTIONS AND RHEUMATIC RECURRENCES IN RHEU-
MATIC CHILDREN BY THE PROPHYLACTIC
USE OF SULFANILAMIDE*

By ANN G. KUTTNER anxo GERTRUDE REYERSBACH
(From Irvington House, Irvington-on-Hudson, N. Y.)

(Received for publication July 21, 1942)

In a previous paper (1), the effect of strepto-
coccal upper respiratory infections on groups of
rheumatic children under close observation in a
sanatorium was reported. It was found that dur-
ing a three-year period no rheumatic relapses were
. observed in children who escaped streptococcal
upper respiratory infections. Since, however, the
total number of rheumatic recurrences was small,
it seemed possible that the relationship of the
streptococcal pharyngitis to the reactivation of the
rheumatic process might have been accidental. To
rule out this possibility, it was essential to study
the effect of preventing streptococcal upper respi-
ratory infections in rheumatic subjects by some
means which had no immediate influence on the
rheumatic infection™ itself. For this purpose,
sulfanilamide was chosen, as most observers
agree that this drug not only fails to benefit pa-
tients with active rheumatic fever, but actually
tends to increase the severity of the rheumatic
symptoms (2 to 4).

On the other hand, the observations of Coburn
and Moore and of Thomas and her coworkers indi-
cated that prophylactic doses of sulfanilamide were
effective in preventing streptococcal upper respi-
ratory infections, and that rheumatic patients, so
protected, escaped rheumatic relapses (5 to 9).
These authors, however, did not have an oppor-
tunity of comparing the patients who were receiv-
ing sulfanilamide with a control group living under
identical conditions, where exposure to Group A
hemolytic streptococci could be determined. It
seemed worthwhile, therefore, to study the value
of sulfanilamide prophylaxis in an institution
where the patients were under daily observation
and careful bacteriological studies could be made.

The type of community, routine procedures, and

1 This work was aided by a grant from the Common-
wealth Fund.
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bacteriological methods used were the same as
those previously described (1).

PLAN OF STUDY

During two successive winters, 1940 to 1941 and
1941 to 1942, the 108 rheumatic children at Irving-
ton House were divided into 2 groups, matched
as closely as possible in regard to age, sex, number
of previous rheumatic attacks, and cardiac find-
ings. Beginning in October 1940 and continuing
until the following June, half of the children were
given small daily doses of sulfanilamide.? The
other 54 children served as controls. During the
second winter, 1941 to 1942, 54 children were
given sulfanilamide and 50 served as controls.
Only children who showed neither clinical nor
laboratory signs of rheumatic activity received this
drug.

During the winter of 1940 to 1941, 78 per cent
of the 108 patients were cases of possible and po-
tential heart disease and 22 per cent had definite
cardiac lesions. During the second winter, 1941
to 1942, the percentage of children in the group
with organic heart disease was increased to 49
per cent.

Dosage of sulfanilamide

During the winter of 1940 to 1941, an average
blood level of sulfanilamide of 2 mgm. per cent
was maintained. In most instances, children
weighing 75 Ibs. or less were given 1 gram daily
in 3 divided doses, at 8 a.m., 2.30 p.m., and 8.30
p.m. Children weighing 75 Ibs. or more received
1.3 to 2 grams daily.

During the winter of 1941 to 1942, the dosage
was decreased slightly so as to maintain an average
blood level of 1.5 mgm. per cent. Samples of
bloods for routine determinations of sulfanilamide

2 Sulfanilamide (Prontylin) for this study was donated
through the courtesy of the Winthrop Chemical Company.
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levels were taken once every 3 weeks, before the
8 am. dose. In a small number of cases, the
sulfanilamide content obtained before the morning
dose was compared with that obtained before the
2.30 p.m. or 8.30 p.m. dose, and it was found that
the blood level of sulfanilamide maintained
throughout the course of the day was remarkably
constant.

Streptococcal upper respiratory infections in the
control group, 1940 to 1941

In October 1940, a routine culture of one of
the children in the control group showed large
numbers of Group A hemolytic streptococci Type
15. This child did not complain or present symp-
toms or show a rise in antistreptolysin O titer.
This type of streptococcus had not been present
previously in the community and the source of this
microorganism was not determined.

Between the end of October 1940 and the end
of January 1941, 30 cases of pharyngitis associ-
ated with this type of streptococcus developed
among the 54 children in the control group. As
in epidemics previously reported, the spread of
this upper respiratory infection was slow: 3 cases
developed in October, 8 in November, 12 in De-
cember, and 7 in January. Sixteen of these 30
cases were of moderate severity, with rectal tem-
peratures of 101° F. or more. Eight had very
mild symptoms. Six children did not have com-
plaints or symptoms; and the diagnosis of pharyn-
gitis was based solely on laboratory data (routine
throat cultures positive for streptococcus Type 15
accompanied by a rise in white blood count or
followed by a rise in antistreptolysin O titer).

Incidence of rhewmatic recurrence in the control
group, 1940 to 1941

Following a latent period, varying from 3 to
21 days, 14 of these 30 children developed definite
rheumatic recurrences. Three of these 14 chil-
dren had originally been in the group taking sulf-
anilamide but were unable to tolerate the drug.
They contracted the Type 15 streptococcus infec-
tion 4 days, 5 weeks, and 2 months, respectively,
following the withdrawal of sulfanilamide.

Of these 14 children- with definite rheumatic
relapses, 4 had organic heart disease prior to these
attacks and 10 did not. The rheumatic manifesta-

tions in 11 of these 14 patients (10 cases of pos-
sible and potential heart disease and 1 case of
organic heart disease) were of short duration.
Three children whose rheumatic symptoms per-
sisted for several months had definite cardiac
lesions. _

Eight of the 14 rheumatic relapses followed
pharyngitis of moderate severity. Four occurred
in children who had mild upper respiratory symp-
toms, and 2 developed in patients in whom the
diagnosis of the preceding pharyngitis was based
only on laboratory data.

Four additional children of the 30 who had the
Type 15 upper respiratory infection developed,
following a latent period, distinct laboratory signs
of rheumatic activity (leukocytosis and increased
erythrocyte sedimentation rates which persisted
for 1 month or more), but had no definite clinical
symptoms, or changes in their X-ray or electro-
cardiographic findings, and therefore were classi-
fied as having questionable rheumatic recurrences.
One of these children had received sulfanilamide
originally but could not tolerate the drug; his
routine throat culture revealed hemolytic strepto-
cocci 2 weeks after the withdrawal of sulfanilam-
ide. He had no complaints or symptoms but his
antistreptolysin O titer rose, and his erythrocyte
sedimentation rate remained elevated for 6 weeks.

Streptococcal carriers in the control group,
1940 to 1941

~ Two. children in the control group became car-
riers of streptococcus Type 15 without developing
symptoms of any kind. The leukocyte count,
erythrocyte sedimentation rate, and antistreptoly-
sin O titer in these patients showed no changes.

Streptococcal upper' respiratory infections in the
sulfanilamide group, 1940 to 1941

Only one child in this group contracted pharyn-
gitis due to streptococcus Type 15. She com-
plained of sore throat and had a temperature
ranging from 101.2 to 100° F. for 2 days; and
her leukocyte count was elevated. The same dose
of sulfanilamide was continued and she recovered
promptly. Her erythrocyte sedimentation rate re-
mained normal and no rheumatic sequelae devel-
oped. The sulfanilamide blood level was 2 mgm.
per cent at the time of her infection.
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Streptococcal carriers in the sulfanilamide group,
1940 to 1941

Ten children, who received the drug in whom
an average blood level of 2 mgm. per cent was
maintained, became carriers of Type 15 without
showing either clinical or laboratory evidence of
infection. °It is of interest that none of these chil-
dren developed pharyngitis when sulfanilamide
was discontinued on June 1, 1941, although 6 of
them were still carrying streptococcus Type 15 at
that time. '

TABLE 1

The seasonal distribution of streptococcus Type 15 upper
respiratory infections and incidence of rheumatic
recurrences, 1940 to 1941

Control group Sulfanilamide group
(54 chil (54 children)
Seasonal . Ques- . Ques-
sbuti Definite | ,; Definite | ,;
stribution Phar-| rheu- t‘:}'::l:’_ le | Phar-| "rheu- "fl'l‘:‘?_le
yngi- | matic | oo, |yngi-| matic | o0
tis recur- recur- tis recur- recur-
rences | oH T rences | coH ol
October 3 0 0
November| 8 3 0
December | 12 5 4 1 0 0
{_anuary 7 6 0
ebruary 0 0 0
Total | 30 14 4 1 0 0

Results, 1940 to 1941

The contrast as shown in Table I between thé
incidence of streptococcal pharyngitis among the
children in the control group and those receiving
sulfanilamide was striking, 30 to 1. Not a single
child who received the drug developed rheumatic
manifestations, whereas 14 of the 30, or nearly
half, in the control group, who had streptococcus
Type 15 upper respiratory infections, showed defi-
nite rheumatic relapses, and 4 additional children
had laboratory evidence suggesting a reactivation
of the rheumatic process.

Streptococcal upper respiratory infections,
1941 to 1942

On October 21, 1941, a boy (H. B.) was ad-
mitted with mild upper respiratory symptoms.
His admission throat culture was positive for
Group A hemolytic streptococci of undetermined

type.

Beginning October 26th and continuing until
the middle of January 1942, 17 children in the
control group of 50 developed pharyngitis due to
a streptococcus which appeared identical with the
strain isolated from H. B. Rabbits were immu-
nized with this microorganism, designated as B35,
isolated from one of these patients; and with their
sera used in slide agglutination (Griffith) and anti
M precipitin tests (Lancefield), the strains isolated
from the 17 cases of pharyngitis, as well as the
one obtained from H. B. on admission, were shown
to represent a single serological type, designated
as streptococcus B35 in the remainder of this
paper.?

The spread of streptococcus B35 was more
rapid than that observed in previous outbreaks of
streptococcal pharyngitis: 6 cases occurred in Oc-
tober and 9 in November, followed by 1 in De-
cember and 1 in January. Thirteen of these 17
cases were of moderate severity with rectal tem-
peratures of 101° F. or more. In 2 patients, the
symptoms were mild. Two children had neither
complaints nor symptoms and the diagnosis of
pharyngitis was based on laboratory findings.

Incidence of rheumatic recurrences in the control
group, 1941 to 1942

Following a latent period varying from 10 to
18 days, 9 of these 18 children developed definite
rheumatic recurrences and one a questionable rheu-
matic recurrence. Of these 10 children with rheu-
matic manifestations, 6 had organic heart disease
previous to these attacks and 4 were cases of pos-
sible and potential heart disease. The rheumatic
recurrences in 4 of these 10 children were severe
(pericardial friction rub, subcutaneous nodules,
persistent high fever). Of these 4, 3 had organic
heart disease prior to these attacks and one did
not.

Streptococcal carriers in the control group,
1941 to 1942

Two children in the control group became car-
riers of the epidemic inducing strain, B35, without
developing symptoms of any kind.

8 As will be reported by E. Krumwiede, in a paper now
in press, this strain has been accepted as a new type and
has been given the provisional type number 36.
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Streptococcal upper respiratory infections in the
sulfanilamide group, 1941 to 1942

- Only one child in this group developed pharyn-
gitis due to streptococcus B35. At the time of
infection, the sulfanilamide level in the blood was
only 095 mgm. per cent instead of the usual 1.5
mgm. per cent. Following a latent period, this
patient developed mild rheumatic manifestations,
namely, a prolongation of PR interval from 0.15
to 0.23 second, a drop in hemoglobin and red cells,
and an elevated erythrocyte sedimentation rate.
These symptoms lasted 10 days. There was no
increase in the size of the heart nor any changes in
the heart sounds.

Streptococcal carriers in the sulfanilamide group,
1941 to 1942

Four children who received this drug, and in
whom the sulfanilamide content of the blood was
maintained at an average level of 1.5 mgm. per
cent, became carriers of streptococcus B35.

TABLE I
The seasonal distribution of streptococcus B35 upper
respiratory infections and incidence of rheumatsc
recurrences, 1941 to 1942

fanilamid
nemr | s
Seasonal . .
distribution | o, | Definite lonable Definite | uctie
-] rheu- rheu- Phar-| rheu- rheu-
yngi- | matic | otic |yngi- [ matic | oot
tis | recur- | oo | tis | recur- [ oo
Tences | rences..} rences | rences
October 7 4 0 0 0 0
November| 9 4 1 1 1 0
December 1 1 0 0 0 0
January 1 0 0 0 0 0
Total | 18 | 9 1 1 1 0

Results, 1941 to 1942
As shown in Table II, the contrast between the

incidence of streptococcal pharyngitis among the

children in the control group and those receiving
sulfanilamide was again clear cut, 18 to 1. The
difference in the incidence of definite rheumatic
recurrences in the two groups was 9 to 1.

Toxic reactions
During the first year, 1940 to 1941, 10 of the

54 children who were started on sulfanilamide
developed toxic reactions of sufficient severity to

necessitate stopping the drug, and other children
were substituted for them.

During the second year, 1941 to 1942, the group
receiving sulfanilamide consisted of 23 children
who had taken the drug during the previous winter
and 31 new patients. Among these 31 children,
5 were unable to tolerate the drug. Thus, of the
total of 100 patients given prophylactic doses of
sulfanilamide, toxic reactions developed in 15.

Similar toxic reactions were encountered during
the two successive years: namely, fever, nausea
and vomiting, skin manifestations, and leukopenia.
The age, weight, dosage, and symptoms of the 15
children who developed toxic manifestations are
summarized in Table III.

The most frequent toxic reaction was fever, in
several instances accompanied by abdominal pain
and vomiting. This reaction developed in 7 pa-
tients between the 5th and 13th day of medication
after 10 to 26 grams of the drug had been given.

Five children developed skin manifestations. In
4 of them, this symptom appeared between the
11th and 15th days of medication when 11 to 14.5
grams of sulfanilamide had been taken. In 2 chil-
dren, the rash was erythematous and the leukocyte
count and temperature remained normal. In 2
others, the rash was urticarial and was accom-
panied by leukocytosis. One of these 2 children
was afebrile. In the other, the urticaria was less
extensive and the drug was not discontinued imme-
diately; but 2 days later, this patient developed
a temperature of 103° F. and the medication was

stopped. In the 5th child, Number 9, Table III,

the rash was also urticarial but did not develop
until the 31st day of medication when a total of
70 grams had been taken. This patient had a
temperature of 100° F. and a slightly elevated
leukocyte count.

Leukopenia developed in 3 patients, after 3 to 4
weeks, when they had received 21 to 28 grams of
sulfanilamide. The total number of white blood
cells, as well as the percentage of polymorpho-
nuclears, decreased gradually.

Results obtained by retesting patients who had
developed toxic manifestations

In order to prove that the symptoms or blood
changes observed were really due to sulfanilamide,
the drug was restarted in 9 of these patients after
intervals of 8 days to 18 months.
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TABLE III
Toxic ifestations induced by sulfantilamide
Patient
Case . Day of
num- Weight ?::y Symptoms appear- Further observations E\?:ld
ber Name |Sex | Age ance
mgm.
years| lbs. | grams per
cent
1 SS. | M| 12 77 2 | Fever 102° F., WBC 10,400 S After 8 days restarted. After 0.6 grams, fever
3593 101° F. and vomiting.
2 HC. | F | 11 66 1 Erythema, WBC normal 11 18 months later tolerated a total of 26.7 grams | 1.1
3607 given in 31 days.
3 ;; §9 -F 8 51 1 Erythema, WBC normal 12 Patient discharged.
4 GR. | F| 11 70 1 Urticaria, WBC 20,000 15 After 18 months restarted. Urticarial rash aff 1.05
3463 8 grams had been given in 12 days. WBC 13.300
5 RA. | F | 15 104 2 Fever 100.4° F., WBC normal 13 After 12 days restarted on 1 gram daily. Rash
3581 after 7 days. WBC 11,000.
6 PP. | F 8 S5 1 Leuk?genia WBC 3,000, 28 After 16 days restarted on same dose. Leuko- 1.8
3558 27 per cent penia after 23 days.
7 | MM.|F | 11 73 1 Leukopenia, WBC 2,700, 22 After 6 weeks restarted on same dose. Leuko- 1.4
3596 . PMN 24 per cent penia after 22 days. -
8 DB. | M| 11 89 2 Fever 101.2° F., WBC 10,300, 6 After 13 days restarted on 1 gram daily. Fever
3584 abdominal pain 101.4° F., vomiting after 16 days.
9 gGCOG F | 14 110 2 Urticaria, WBC 10,500 35 Patient not retested.
10 | HM. | F | 13 106 2 Fever 100.6° F., WBC 11,300 5 After 1 month restarted on same dose. Fever | 2.8
3577 105° F., WBC 12,200 on 2nd day.
11 S.C. | M| 13 105 1.3 | Fever 102.4° F., WBC normal 9 6 months later tolerated a total of 26.7 grams | 1.
3669 given in 31 days.
12 VC. | M| 12 107 1.3 | Fever 101.8° F., WBC normal 8 After 36 days started on sulfadiazine 1 gram | 2.6
3670 daily, well tolerated.
13 ST. | M| 14 111 1.3 | Fever 101.2° F., abdominal 10 After 4 days started on sulfathiazole 1.3 grams
3676 pain, WBC normal y. Fever and abdominal pain after 20 days. 1.25
After 12 days started on sulfadiazine 1 gram
daily. Fever and abdominal pain after 22
days.
14 AS. | F 8 54 1. Leukopema WBC 2,800, 21 After 55 days started on sulfadiazine 0.7 grams | 1.9
3718 MN 33 per cent daily. Well tolerated.
15 FA. | F | 13 89 1.3 | Urticaria, WBC 11,900 11 After 26 days started on sulfadiazine 0.7 grams | 2.
3722 daily. Well tolerated.
Fever 103° F. 13

Two patients, Numbers 1 and 10, Table III,
who had developed fever, again showed febrile
reactions of greater severity in a shorter period
of time. A 3rd patient, Number 5, Table III, who
developed fever the first time the drug was given,
showed an urticarial rash without an elevation of
temperature within a shorter period of time, al-
though a smaller dose of sulfanilamide was used.

Another patient, Number 8, Table I1I, who had
developed fever and abdominal pain, again showed
similar symptoms when a smaller dose was given.
This time, however, the child tolerated a somewhat
larger total amount (16 grams instead of 12), and
the toxic manifestations took 10 days longer to
appear.

On the other hand, patient Number 11, who had
shown a febrile reaction considered to be due to

the drug, was given sulfanilamide again after an
interval of 6 months. Restarted on 0.3 grams a
day, the dose was then gradually increased to 1
gram a day. This time the patient received a total
of 26.7 grams in 31 days without developing symp-
toms of any kind.

Two patients, Number 2 and Number 4, who
had developed rashes considered to be due to sulf-
anilamide, were retested after an interval of 18
months. Both children were started on 0.3 grams
a day and the dose was then gradually increased
to 1 gram a day. This time patient Number 2
received a total of 26.7 grams in 31 days without
developing toxic manifestations; but the other
child, Number 4, again developed urticaria and
leukocytosis after receiving a total of 8 grams in
12 days.
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Another patient, not included in Table III, is
also worth mentioning. A boy developed an ex-
tensive, itching, urticarial rash after receiving
sulfanilamide for 214 months. He had no fever
and the leukocyte count was within normal limits.
This patient had no history of asthma, hay fever,
or food allergy. The drug was discontinued and
the urticaria disappeared within 48 hours. After
2 weeks, this boy was restarted on 0.3 gram of
sulfanilamide a day. The dose was increased
gradually to 1.3 grams a day and then maintained
for 4 months with no untoward effect.

Two patients, Numbers 6 and 7, Table III, who
had developed leukopenia, again showed similar
changes in the blood picture, with the same dosage,
in approximately the same length of time.

Thus of 9 children retested, 7 again developed
symptoms and 2 did not. It may be that the reac-
tions originally observed in these 2 patients were
not due to sulfanilamide. On the other hand, it
also seems possible that the toxic manifestations
were transient and did not recur when the drug
was given more slowly.

Four of the 5 children who could not tolerate
the drug during the winter of 1941 to 1942 were
subsequently given sulfadiazine.t One boy de-
veloped symptoms identical with those caused by
sulfanilamide, namely, fever and abdominal pain.
The other 3 children tolerated sulfadiazine.

General condition of children receiving prophy-
lactic doses of sulfanilamide

The children who did not develop toxic mani-
festations within 5 weeks tolerated the drug well.
There were no subjective complaints. In most
instances, the patients continued to gain weight
at the same rate as before medication was started.
The weight gain in children receiving sulfanilam-
ide was comparable to that of children in the con-
trol group. Cyanosis was noticeable only in a
few light-complexioned patients.

Administration of sulfanilamide for two
successive winters

Twenty-three children who had received sulf-
anilamide during the winter of 1940 to 1941 re-
mained in the institution. The drug was discon-

4 Sulfadiazine was donated through the courtesy of
Lederle Laboratories, Inc.

tinued on June 1st, 1941 and restarted in October
1941 without inducing toxic manifestations.

Minor transitory toxic reactions

Leukocyte count and hemoglobin determinations
were made once a week on every child receiving
sulfanilamide. The total red cells were deter-
mined every 2 weeks, or oftener when indicated.®

It was found that the hemoglobin of most chil-
dren receiving sulfanilamide tended to fall slightly
and remained at a level somewhat lower than nor-
mal throughout the course of treatment. When
the drug was discontinued, the hemoglobin rose to
its previous level. In one instance, a boy of 12
years, weighing 79 lbs., with typical mitral stenosis,
received 1 gram of sulfanilamide a day. His
hemoglobin dropped from 14.5 to 10.5 grams per
100 cc. during the first week of medication. At
the same time, his hematocrit reading fell from
42 to 32 per cent and his red blood count from
4,820,000 to 3,100,000 cells. He had no com-
plaints, no jaundice, and normal urine findings.
His blood sulfanilamide level was 1 mgm. per cent.
Since he had no clinical symptoms and because a
blood level of 1 mgm. per cent was considered in-
sufficient to protect him from streptococcal pharyn-
gitis, the dosage was increased to 1.3 grams a day.
Within a week his hemoglobin, hematocrit reading,
and red blood count began to rise. Thereafter,
his hemoglobin ranged between 13 to 14 grams and
his red blood count between 3,900,000 to 4,510,000
cells.

Minor fluctuations in the total leukocyte count
and percentage of polymorphonuclears were also
observed. In most instances, these changes were
no greater than those encountered from time to
time among children in the control group. An
outbreak of upper respiratory infections of un-
known etiology, accompanied by leukopenia, oc-
curred in the institution during April and May
1942. With a few exceptions, sulfanilamide was
not discontinued. The fall in leukocyte count in
children receiving sulfanilamide and that in the
control group were equally striking. However,
the leukopenia tended to persist for a slightly
longer period in patients receiving the drug.

5 The expense of the technical assistance needed for
the hematological studies was carried in part by a grant
from ‘The Borden Company. :
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DISCUSSION

The effect on the incidence of rheumatic re-
lapses of preventing streptococcal upper respira-
tory infections by the prophylactic use of sulf-
anilamide is reported. Small daily doses of the
drug were given to half of a group of rheumatic
children under close observation in a sanatorium
from October until June, during 2 successive win-
ters. The contrast between the incidence of
streptococcal upper respiratory infections and
rheumatic relapses in the treated and untreated
groups was clear-cut. Of the 108 children re-
ceiving sulfanilamide, only 2 children contracted
streptococcal upper respiratory infections, and
only one of these 2 patients showed signs of rheu-
matic activity. Among the 104 children who
served as controls, 48 contracted streptococcal
pharyngitis, and 23 of these, or 48 per cent, de-
veloped definite rheumatic relapses, and 5 addi-
tional children had laboratory evidence or mild
symptoms suggesting rheumatic activity. In ac-
cord with our previous experience, no rheumatic
relapses were observed in children who escaped
streptococcal upper respiratory infections (1).

Evidence that rheumatic relapses usually follow
in the wake of upper respiratory infections asso-
ciated with Group A hemolytic streptococci had
been accumulating for many years. The high in-
cidence of rheumatic fever and rheumatic recur-
rences following outbreaks of tonsillitis in schools
and training camps, as well as in convalescent
homes for rheumatic children (10 to 14), sug-
gested that streptococci might play a role in the
etiology of this disease.

It is now well known that rheumatic relapses
follow mild as well as severe cases of streptococcal
pharyngitis. The symptoms of the upper respira-
tory infection may indeed be so slight as to be
completely forgotten by ambulatory patients at the
time that the rheumatic manifestations appear.
Even in convalescent homes, cases of streptococcal
pharyngitis may be overlooked unless careful bac-
teriological and serological studies are made. It
is not surprising, therefore, that some observers
have been inclined to doubt the importance of
the relationship between streptococcal pharyngitis
and rheumatic fever. .

With the advent of sulfanilamide, a specific
means of preventing streptococcal upper respira-

tory infections in rheumatic subjects became avail-
able. The studies of Coburn and Moore, and
Thomas and her coworkers, indicated that the pre-
vention of streptococcal pharyngitis also prevented
rheumatic relapses. However, nearly all the pa-
tients included. in the series of Thomas, et al.,
were more than 14 years of age, when the inci-
dence of rheumatic recurrences tends to decline
spontaneously. In Coburn and Moore’s studies,
most of the children were ambulatory and the
degree of exposure to Group A hemolytic strepto-
cocci could not be determined so accurately as
among patients living in an institution. In our
series, the incidence of streptococcal upper respi-
ratory infections was high among the children in
the control group, and nearly 50 per cent of those
so infected developed rheumatic sequelae. Our
results are in accord with those mentioned above
and suggest that in closed communities where the
spread of streptococci is difficult to control,
prophylactic doses of sulfanilamide are effective
in preventing both streptococcal pharyngitis and
rheumatic relapses. Furthermore, these studies,
aside from showing the prophylactic value of
sulfanilamide, indicate that the relationship be-
tween streptococcal upper respiratory infections
and the reactivation of the rheumatic process is
specific, and therefore establish the importance of
Group A hemolytic streptococci as a factor in the
etiology of rheumatic fever.

Although the course of rheumatic fever in cer-
tain individuals is insidious, severe cardiac damage
is usually the result of repeated rheumatic relapses
(15). The chief aim therefore of the physician
who has rheumatic patients under his care, should
be the prevention of rheumatic recurrences. The
effectiveness of prophylactic sulfanilamide in pre-
venting rheumatic relapses has been established
by our findings as well as those of others. In
considering any prophylactic measure, however,
the inherent danger must be carefully weighed.

The two most serious toxic reactions which have
been reported during the course of sulfanilamide
therapy are: acute hemolytic anemia and acute
agranulocytosis. To date, hemolytic anemia has
not been described in patients receiving prophy-
lactic doses of sulfanilamide.

One instance of a fatal acute agranulocytosis,
however, has been reported by Stowell and But-
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ton (16). A boy of 12 years developed this com-
plication after receiving 0.6 gram three times a
day for 29 days. Acute agranulocytosis is rare
in patients receiving sulfanilamide therapy. It
occurs most commonly between the 17th and 25th
day of treatment but may appear as early as the
14th and as late as the 70th day, and is inde-
pendent of dosage (17, 18). Acute agranulo-
cytosis develops suddenly and probably represents
a peculiar idiosyncrasy to sulfanilamide. The
possibility of this complication in patients receiv-
ing prophylactic- sulfanilamide must always be
borne in mind and constitutes the greatest hazard
of this form of treatment.

The incidence of toxic reaction in our series (15
per cent) was higher than that reported by Coburn
and Moore (6). No serious reactions were en-
countered. Even though smaller doses were used
during the second winter than during the first, the
incidence of toxic reaction was not reduced. It is
our impression that in most instances the develop-
ment of toxic reactions is due to an idiosyncrasy
of the individual, rather than to the size of the
dose. Twenty-three patients who received sulf-
anilamide during two successive winters showed
no evidence of sensitization when the drug was
restarted after a lapse of nearly 5 months.

In one instance, a blood level of 2 mgm. per
cent was insufficient to prevent streptococcal
pharyngitis. A similar failure was encountered
in a patient with a blood level of 0.95 mgm. per
cent. It seems possible that the child with the
level of 2 mgm. per cent who contracted the strep-
tococcal infection, was either very susceptible to
the particular streptococcus or that the infecting
dose was unusually large. In most instances, a
blood level of 2 mgm. per cent seems to be ade-
quate. On the other hand, we are of the opinion
that a blood level of 1 mgm. per cent is probably
too low to be effective.

The ultimate value of prophylactic sulfanilamide
can be determined only by protecting rheumatic
individuals from streptococcal upper respiratory
infections for long periods of time. The pro-
longed administration of any drug as toxic as
sulfanilamide may eventually prove harmful even
in patients who apparently tolerate the drug. Fur-
thermore, individuals who have been protected
against infection with Group A hemolytic strepto-

cocci for many years may be extremely susceptible
to these microorganisms when sulfanilamide is
withdrawn.

On the other hand, the prognosis in patients
with severe rheumatic heart disease is so poor as
to justify taking risks. In our opinion, at the
present stage of our knowledge, the effect of the
prolonged administration of sulfanilamide should
first be tried in this type of case.

To date, no reports have appeared on the
prophylactic use of sulfadiazine in preventing
streptococcal upper respiratory infections; and our
own experience is too limited to warrant drawing
conclusions. It seems likely that this drug will
prove as effective as sulfanilamide.

Although it now seems established that Group
A hemolytic streptococci play a part in precipitat-
ing rheumatic recurrences, the mode of action of
these microorganisms in this disease remains ob-
scure. It is possible that as our knowledge of
the immunological response of individuals to
streptococcal infections increases, new methods of
combatting streptococci, based on biological reac-
tions rather than on chemotherapy, will be devised.

CONCLUSIONS

1. Streptococcal upper respiratory infections and
rheumatic relapses in rheumatic children were pre-
vented by the prophylactic administration of
sulfanilamide.

2. Toxic manifestations of sufficient severity to
necessitate the withdrawal of the drug occurred in
15 per cent of the patients.

3. Children, who did not develop toxic reac-
tions, tolerated the drug well.

4. The effectiveness of sulfanilamide in pre-
venting rheumatic recurrences indicates that in-
fection with Group A hemolytic streptococci is
an important factor in the etiology of rheumatic
fever.
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