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The United Kingdom and United States co-operative hormones was followed by a more rapid disappearance
clinical trial was set up in 1951-2 to compare the of nodules and soft apical systolic murmurs. At the
relative merits of A.C.T.H., cortisone, and aspirin in end of one year, however, there was no significant
the treatment of rheumatic fever and the prevention of difference among the three treatment groups in the
rheumatic heart disease. Over a period of approxi- status of the heart.
mately a year and a half, and under closely defined This second joint report records the state of the
diagnostic criteria, 497 children under the age of 16 patients after a follow-up of five years. It is concerned
were admitted to the trial in 12 centres in the United with a comparison of the amount and severity of
Kingdom, the United States, and Canada. These rheumatic heart disease in each of the three treatment
patients were allocated at random to one or another groups at the end of this time period. It also demon-
of the three treatments under investigation. They were strates that the status of the heart at the start of
treated according to a specified plan for six weeks, and treatment is the major factor determining the condition
after a further three weeks of detailed observation were of the heart at the end of five years and that no treat-
followed up at defined intervals. Full details of the plan ment can be properly evaluated if this factor is not
of the study have been given in an earlier publication.' taken closely into account.
The previous report compared the three treatment

groups in detail throughout the six weeks of treatment,
three succeeding weeks of observation, and at the end The Numbers Involved
of a further year of follow-up. It was concluded that Of the 497 cases admitted- to the trial (240 U.K. and
there was no evidence that any of the three agents 257 U.S.) 445 (89.5%) were known to be alive at the
resulted in uniform termination of the disease, and on end of the five years, and the status of the heart had
all treatments some patients develop fresh manifesta- been recorded for all but 19 of them. Sixteen (3.2%)
tions during treatment. Treatment with either of the were known to have died. Thus 92.70% of 497 cases
hormones had resulted in more prompt control of had been traced at five years. Of the remaining 36
certain acute manifestations, but this more rapid dis- untraced cases, 9 were known to be alive at the end
appearance was balanced by a greater tendency for the of four years, 9 at the end of three years, 8 at the end
acute manifestations to reappear for a limited period of two years, 1 at the end of one year, and 9 were lost
upon, cessation of treatment. Treatment with the before the end of the first year.

*This report is beingJ pub-iished simultaneously in the British Medical Jourtlal in the United Kingdom, in Circulation in the United
States, and in the Canadian Medical Associatio;l Journ;al in Canada.
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RHEUMATIC HEART DISEASE IN CHILDREN

TABLE I.-Numniber of Cases Traced at 5 Years Accordini
Cardliac Groiups U.K., U.S., U.K. and U.S.

No. of Cascs

Cardiac Group At
at Start of Start
Treatment of Died

Treat-1
ment

U.K.:
Group A-no or ques-

tionable carditis; no
pre-existing heart dis-
ease .. .. ..

Group B-carditis pre-
sent; no pre-existing
heart disease

Group C-with definite
or questionable pre-
existing heart disease

All grotlps

U.S.:
Group A-no or ques-

tionable carditis; no
pre-existing heart dis-
ease .. ..

Group B-carditis pre-
sent; no pre-existing
heart disease

Group C-witli definite
or questionable pre-
existing hliart disease

All groups

41

123

76

0

4*

7t

240 11

76 0

129 1

52 4

257 5

U.K. and U.S.:
Group A-no or ques-

tionable carditis; no
pre-existing heart dis-
ease .. .. 117

Group B-carditis pre-
sent; no pre-existing
heart disease 252

Grotup C-witlh definiLe
or quLestionable pr-e-
tionable pre-existingI
hleart d!i sca,e 128

All groups 49)7

0

5*

lIt

Alive
and
Heart
Status
Known

37

109

Alive
but Untra

Heart
Status

Unknown No.

0

4

61 3

207 7

66

112

41

219

103

221

102

4

6

2

12

4

10

16 426 19

4

6

5

1 5

6

10

5

21

10

16

10

36

* I deatlh from acuie nephritis and uraemia. t I deatlh from acute intes-
tinal obstruction.

The numbers of deaths and the numbers successfully
followed up are given in more detail in Table I, where
the cases have been divided into three groups according
to the status of the heart on admission to the trial-
namely, Group A, no or questionable carditis and no
pre-existing heart disease; Group B, carditis present but
no pre-existing heart disease; and Group C, definite or

questionable pre-existing heart disease.t
At the end of five years the fact of death or the status

of the heart among the survivors had been recorded in
88 % in Group A, 90% in Group B, and 88 % in
Group C. Similarly, the figures for the three treatment
groups were 91 % A.C.T.H., 89 % cortisone, and 87 %
aspirin. The corresponding figure was 91 % for the
U.K. and 87% for the U.S.

It is clear that within these classifications no
differential losses, which might obscure comparisons,
have taken place.

tTlhe diagnostic criteria for admission to the study specified
carditis as shown by any one of the following. (a) Development
of an organic apical systolic murmur or an aortic diastolic mur-
mur under acceptable observation. (b) Change of heart size of
more than 1500 on standard x-ray film by any standard method
of measurement. (c) Pericarditis revealed by a definite friction
rub or by pericardial effusion. (d) Congestive failure, in a patient
under 25 years and in the absence of other causes, and shown
by one or more of the following: (1) dyspnoea, (2) orthopnoea,
(3) enlargement of the liver, (4) basal pulmonary rales, (5) in-
creased jugular venous pressure, or (6) oedema.

In the assessment of carditis as a criterion for entry to the trial,
it was assumed, in patients with no known pre-existing rheumatic
heart disease or history of an attack of acute rheumatic fever.
that previous to the current illness the patient's heart was of
normal size and that there were no rheumatic murmurs. In other
patients, observations of changes in heart size and murmurs were
used in determining carditis and recorded.

g to Deaths
Of the 497 children under the age of 16 who were

admitted to the study and completed the prescribed
course of treatment only 14 had died from rheumatic

ced fever or rheumatic heart disease by the end of the five
years of follow-up.+ One of these deaths occurred
shortly after the end of treatment and 4 more within
the first year of follow-up. There were no deaths in
second year and only one in the third, followed by 4

9.s deaths in the fourth year and 4 in the fifth. In addition,
there were 2 deaths from unrelated causes-namely,

4 9 one in the A.C.T.H. group from acute nephritis and
uraemia in the fourth year, and one in the cortisone

6-6 group from acute intestinal obstruction in the fourth
62L year.

Division by treatment of the 14 deaths due to
rheumatic fever or rheumatic heart disease shows 7
among the 162 A.C.T.H. cases (4.3%), 2 among the 167
cortisone cases (1.2n%), and 5 among the 168 aspirin
cases (3.0 %). Division by cardiac status at the start
of treatment (Tables I and IX) shows no deaths at all
in the 117 Group A cases (cases with no or questionable
carditis and without pre-existing heart disease), 4 deaths
(1.6%) among the 252 Group B cases (carditis present
but no pre-existing heart disease), and 10 (7.8%) among
the 128 Group C cases (with pre-existing heart disease).
Of the Group B cases, one death occurred among the,
37 cases with failure and/or pericarditis at entry (2.7%)
and 3 deaths in the remaining 215 cases (1.4%), where
these features were absent. Six of the 10 deaths in
Group C occurred in a small group of 31 cases where
there was already failure and/or pericarditis at the start
of treatment. In other words, death occurred in one

out of every five of these cases, compared with 1 in 25
in the remainder of Group C.

There were more deaths among females (9 in 238,
or 3.8%) than among males (5 in 259, or 1.9%), but
the difference might very easily be due to chance. There
were also more deaths among those whose disease was

six weeks or more in duration when treatment was

started than among those treated within six weeks of
onset (8 of 104, or 7.7% compared with 6 of 393, or
1.5%). The difference occurred entirely in the Group C
cases, where the death rate was 17.5% among late-
treated cases as compared with 3.4o% in early-treated
cases (7 of 40 and 3 of 88 cases). In Group B the rates
for late- and early-treated cases were 1.9% and 1.5%
respectively (1 of 54 and 3 of 198 cases). The death
rate was not significantly lower among those treated
within two weeks of onset (3 of 255, or 1.2%) than
among those treated at two to six weeks (3 of 138, or

2.2%).
One of the most remarkable features of this study is

the very low case fatality in comparison with previous
reports.° In addition to the modern treatment of the
disease, there may, however, be a number of other
factors concerned in this striking decrease in the
severity of the disease. These factors could include a

change in the natural history of rheumatic fever or

streptococcal infection, the introduction of penicillin
and sulphadiazine prophylaxis, and environmental
features associated with the higher standard of living.

+One child given cortisone, who died 20 hours after the start
of treatment, is not included in the 497 children or the 14 deaths.
With this single excention all the natients survived the course of
treatment. The death rates following these courses can th-refore
he compared without the introduction of any bias due to the
incidence of deaths during treatment.
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There were also six severely ill patients reported in the
U.S. as being kept out of the trial of randomized treat-
ments in addition to the one death after 20 hours of
treatment (see preceding footnote). On the other hand,
not included in this study are cases of rheumatic fever
too mild to be admitted to the study hospitals, a number
of which limit their admissions to rheumatic fever and
receive referrals from other hospitals. In other words,
the case-fatality rate could have been biased in either
direction by these selective factors.

Recurrences
The study plan specified that all cases should receive

daily prophylaxis with sulphadiazine. after initial
eradication of the streptococcus with a 10-day course
of penicillin. In spite of this schedule, recurrences did
occur, and, for analytical purposes, were defined as the
appearance, after an interval of at least three months
of freedom from rheumatic activity, of manifestations
that wou'd have originally qualified the patient for
admission to the trial. An analysis was made of all
cases re-treated for such a recurrence. There were, in
total, 64 such re-treated recurrences in the five years
among 56 different cases of the 497 admitted (11 O/ ). In
addition, there were 16 re-treated recurrences among
14 cases in which chorea was the only manifestation in
the rccurrences.

It is more informative, however, to limit attention to
the cardiac groups A and B, since many cases in
Group C had continuous rheumatic activity, making
recurrence impossible to identify. In groups A and B
there were, excluding recurrences of pure chorea. 42
recurrences, and 36 cases in which they occurred were
divided almost exactly among the three treatment
groups. Thus there were 16 recurrences in 12 of the
114 A.C.T.H. cases, 12 recurrences in 12 of the 128
cortisone casec, and 14 recurrences in 12 of the 127
aspirin cases. It is clear that the frequency of re-treated
recurrences does not bias the subsequent comparisons
of the treatments used in this study.

Comparison of the Treatments
The dosage schedules of A.C.T.H., cortisone, and

aspirin were based on published studies and unpublished
reports at that time (1950), the aim being to select a
dosage likely to be effective over a period of administra-
tion short enough to indicate whether the acute attack
had been differentially shortened by any one of the
three drugs.
The schedules were as follows§:
A.C.T.H.-U.K. cases. A daily dosage in U.S.P. units

of 80 for the first four days, 60 for the next three days,
40 for the second and third weeks, 30 for the fourth and
fifth weeks, and 20 for the sixth week.

U.S. cases. 120 U.S.P. units for the first four days, 100
for the next three days, 80 for the second week, 60 for the
third week, 40 for the fourth and fifth weeks, and 20 for
the sixth week.

Cortison1.-A daily dosage of 300 mg. for the first day,
200 mg. for the next four days, 100 mg. for the second and
third weeks, 75 mg. for the fourth and fifth weeks, and
50 mg. for the sixth week.

Aspirin. A daily dosage of 60 mg. per pound of body
weight of 10 g. (whichever was less) for the first two days,
40 mg. per pound or 10 g. (whichever was less) for the next

§Further details of the treatment schedule, including control of
auxiliary therapy, can be found in the original report.'

five daxs, and 30 mg. per pound for the second to sixth
weeks.

If re-treatment was necessary at any time during the
three months fo'lowing the orig,nal cours2 of therapy, then
a four-week re-treatment scheme was followed, using the
same drug and dosage as in the first four weAks of initial
therapy. No patient was re-treated unless he demonstrateJ
rheumatic activity sufficient to have brought him into the
stady initially. If, after three months without activity, the
patient developed a new attack of rheumatic fever, he was
treated as in the original course that is. for six weeks on
the sa:ne drug and dosage, followed bv a three-week period
of observation.
The results among cases followed for five years arc

analysed in terms of the cardiac groups already defined.
Looking first at Group A (Table II), it will be seen

that 6 of the 37 A.C.T.H. cases had a murmur at the
end of five years (all grade I apical systolic murmurs),
1 of the 33 cortisone-treated cases (a basal diastolic
murmur), and 1 of the 33 aspirin-treated group (a
grade I apical systolic murmur). The small excess in
the A.C.T.H. group is not statistically significant. The
striking fact which emerges from this comparison is the
exceedingly small proportion of Group A cases treated
at these dosage levels of A.C.T.H., cortisone, and
aspirin, in which there is evidence of heart disease at
the end of five years of follow-up. The prognosis in
cases wtthout carditis, but otherwise meeting the criteria
for the diagnosis of rheumatic fever, is so good that it
would be unreasonable to expect that large-dose
cortisone therapy could significantly improve it. The
well-recognized occasional severe toxic manifestations
in large-dose cortisone therapy also militate against its
use in such cases.6

In Group B (Table I1) the cases are divided into six
subgroups according to their cardiac status, ranging
from the mildest with only a grade I apical systolic

TABLE II.-Num}Iber of Cases Followed Up for 5 Years and
Proportioni wilh Onie or Mor-e Murmurs at that Time, Accord-'
inlg to Treatmttenzt Gilvent anid Initial Cardiac Statlus. U.K. anid
U.S.

Cardiac Group
at Start of
Treatment

Group A-no or ques-
tionable carditis; no
pre-existing heart
disease

Group B-carditis pre-
sent; no pre-exist-
ing heart disease:

(1) Apical systolic
murmur grade
I, only

(2) Apical systolic
murmur grade
It or I1I, only

(3) Apical systolic
and apical mid-
diastolic mur-
murs

(4) Basal diastolic
murmur only

(5) Basal diastolic
and other mur-
murs .

(6) With failure and
or pericarditis

A.C.T.Hl. Cortisone

With With
No. Murmurs No. Murmurs No
of at 5 Years of at 5 Years of

Cases Cases Cas
No. No.1

37

5

18

12

3

16

13

Group C-with definite
or questionable pre-
existing heart disease:
(1) Without failure

and or pericardi-
tis .. .. 26

(2) With failure and
or pericarditis 10

6

0

4

16 33

0

22

19

17

3

7

3

16

41

33

15

25

9 75 15 6 40 17

2 67 5 1 20 3

9 56 9 4 44 9

1185 13 8 62 7

1i 4
17 16.3 27 21 78 27

10 l0O0 7 7 i100 5

Aspirin

I With
Mulrmurs

at 5 Years
es.I ---

No. %

1 3

_ _

4 27

8 32

8 47

0 0

5 .56

4157
_I_

18 67

5 100
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RHEUMATIC HEART DISEASE IN CHILDREN

murmur!! to the most severe with pericarditis and / or
failure. Examination of these groups shows no con-

sistent difference in favour of any one treatment, but
the number of cases in each group is small. Direct
comparison of the effects of treatment among the total
of cases in Group B is not valid because of the unequal
distribution of cases of different degrees of clinical
severity among the three treatment groups. For
example, there were more severely ill cases in the
A.C.T.H. group and more of the milder cases in the
cortisone group. There were only 5 A.C.T.H. in com-

parison with 19 cortisone cases in the group of mild
cases with only a grade I apical systolic murmur. On
the other hand, there were 16 cases with a basal diastolic
and one or inore other murmurs in the A.C.T.H. group,

compared with only 9 in the cortisone group. Also,
there were only 7 cases with pericarditis and/or failure
in the aspirin group in comparison with 13 on A.C.T.H.
and 13 on cortisone treatment.

It is, however, possible to allow for this unequal
distribution of cases of varying degrees of clinical
severity among the three treatment groups and thus
make a valid evaluation of treatment within the entire
Group B. Making the assumption that in each of the
cardiac subgroups the three treatments had no differ-
ential effects whatsoever, it is possible to calculate the
expected outcome in Group B cases for each of the
three treatment groups.1 The expected figures may

then be compared with those which actually occurred.
Thus, for A.C.T.H. the expected number of cases

having murmurs at five years was 31 as compared with
35 observed, for cortisone 31 expected versus 29
observed, and for aspirin 30 expected and 29 observed.
There is no evidence in this comparison that the
prognosis has been affected more by one treatment than
by another.
An alternative analysis of this important Group B

can also be made by comparing separately all cases with
a single murmur at the start of treatment and those
with two or more murmurs at that time (Table III).
Among cases with a single murmur at start of treatment.,
23 % of those on A.C.T.H., 2700 on cortisone, and 2800
on aspirin still had one or more murmurs at five years-
a negligible difference between the treatments. For
those who initially had two or more murmurs, the
corresponding proportions were 64% A.C.T.H., 4200
cortisone, and 50% aspirin. For cases with failure and-
or pericarditis at start of treatment the proportions
were 85%, for A.C.T.H., 62% for cortisone, and 57%
for aspirin. In short, in the Group B cases there is no

pattern in these results to indicate any advantage for
one or another of the forms of treatment.

11 In this study the following grades were adopted for reporting
apical systolic murrmurs: Grade 0: No murmur, or a murmur
considered to be " functional ' on the basis of its apparent origin
at the pulmonic area or along the left sternal border. Grade P:
Murmur apparently localized to the apical area, but so faint as

not to be transmitted to or towards the axilla. The " P" murmurs
were not considered indicative of carditis. Grade I: Soft apical
systolic murmur transmitted to or towards the axilla. Grade 11:
Louder similar murmur. Grade III: Very loud similar murmur,
usually transmitted to the back.

The proportions with murmurs at five years were taken
separately for the U.S. and the U.K. for each of six subgroups
in Group B for all three treatments conmbined. These proportions
were applied to the actual number of patients ot0 each treatme)t
and in each of the six subgroups (U.S. and U.K. separately) to
see how many in the small subgroups would have had a murmur
at five years if they had experienced the total rate of occurrence
The "expected " numbers in each small subgroup were then
added to give the total number of Group B cases expected to have
murmurs. The numbers expected can then be compared with the
observed numbers of cases with murmurs at five years.

TABLE III.-Cardiac Group B (Carditis Present; No Pre-existing
Heart Disease). Number of Cases Followed-up for 5 Years
and Proportion with One or More Murmurs at that Time,
According to Treatment Given anid Initial Cardiac Statuis.
U.K. and U.S.

Cardiac Subgroup
at Start of
Treatment

Group B-carditis pre-
sent; no pre-existing
heart disease:
(1) One murmur, any

grade .. ..
(2) Two or more

murmurs, any
grade .. ..

(3) With failure andl
or pericarditis

A.C.T.H.

With
No. Murmurs
of at 5 Years

Cases
No. %

26 6 23

28 18 64

13 _i 85

Aspirin

Murmurs

lat
Cases

INo. /° %

11 12

42

57

Finally, of the Group C cases without failure and/or
pericarditis at the start of treatment (Table II) there
were 26 on A.C.T.H., 27 on cortisone, and 27 on aspirin.
At five years 17 (65%), 21 (78%), and 18 (67%) respec-

tively had murmurs. Of the 22 Group C cases with
failure and/or pericarditis 10 were treated with
A.C.T.H., 7 with cortisone, and 5 with aspirin. In every

one of these cases murmurs were present at five years.

There is once again no evidence of any significant
difference between the three treatment groups.

The Evolution of Rheumatic Heart Disease
Since there is no evidence that the treatments varied

in their effectiveness, the three groups can be added
together for the study of the evolution of rheumatic
heart disease in this particular series of patients. The
essential division is the cardiac status when treatment
was begun.

Cardiac Group A

Of the 103 cases in this group 12 (12%) had a

murmur at one year. At five years** (Table IV) the
figure is 8, or 8% (7 with grade I apical systolic murmur
and 1 with a basal diastolic murmur). It appears that
the outlook is better for the 71 cases without any
murmur than for the 32 with a questionable murmurtt
at the start of treatment-96% with no apparent heart
disease compared with 84%. The difference is not
formally significant, but it appears in both countries
and is in accordance, as shown later, with the general
trend of the results.
The number of re-treated recurrences in Group A

was 10, but none of the nine cases fo'lowed for five
years had a murmur at that time.

In summary, the prognosis for the cases without
carditis when treatment is started (Group A) is excellent.
None of the patients had died, and 9200 were without
apparent heart disease five years later.
**Murmurs in all cardiac groups both appeared and dis-

appeared in the time interval between one and five years. Thus
in some cases murmurs present at one year were absent at five
years, while in other cases that were without murmurs at one year
a murmur was present at five years.

t tThe questionable apical systolic murmur (P murmur) was
defined differently in the United States than in the United King-
dom. This difference affects the comparison of the results
between the countries and the interpretation of the natural
history of the disease. In the U.S., each principal investigator
was permitted to classify a doubtful apical systolic murmur as a
P murmur. In the U.K., however, the Working Party agreed that
each investigator make a firm decision as to the presence or
absence of an apical systolic murmur at the time of admission of
the cases to the study. (A few cases, 7, were called doubtful in
the U.K.) In the U.K. some patients with doubtful apical systolic
murmurs were unquestionably labelled " no murmur," others
were labelled " apical systolic murmur'" and included in Group B.

BRITISH
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TABLE IV.-Cardiac Group A (No or Questionable Carditis, No
Pre-existing Heart Disease). Number of Cases Followed Up
for 5 Yeors and Proportion with Onie or More Murmurs at
that Timize. U.K., U.S.. U.K. and U.S.

U.K. U.S. U.K. and U.S.
Ie

Cardiac Subgroup With With With
at Start of No. Murmurs No. Murmurs No. Murmurs
Treatment of at 5 Years of at 5 Years of at 5 Years

Cases Cases Cases
No. ° No.| % No-j%

CL,oup A-no or ques-
tionable cardi is; no
pre-existing l.eart dis-
ease .. 37 6 16 66 2 3 103 8 8
No murmur 30 3 10 41 0 0 71 3 4
Questionable mur-

mlur* 7' 3 43 25 2 8 32 5 16

* A murmur a;)parently localized to the apical area but so faint as not to
be transmitted to or toward the axilla.

Cardiac Group B
Of tfoe 252 cases in this category originally admitted

to the study 5 had died, 10 were knouwn to be alive
althaough their cardiac status was unkno-wn, and the
cardiac status at five years had been recorded for 221.
The remaining 16 had been lost (Table I). As has

already been shown, the group is clinically hetero-
geneous and for analysis of the five-year results has
been subdivided in Table V into five subgroups of
murmurs (without failure and/or pericarditis) and one
subgroup comprising cases with failure and/or peri-
carditis. The untraced cases were spread evenly over
these subgroups. Confining attention first of all to the
total figures (U.K. and U.S.), the following results may
be noted:

(1) Cases witli a Grade I Apical Systolic Murmur Alone.
--Of the 39 cases with only a grade I apical systolic murmur
at the start of treatirent 14, or 36°', had murmurs at one
year, while at five years the number had fallen to 7, or 18°o
(3 with a grade I apical systolic murmnur, 1 with a grade I1I
apical systolic murmur, I with apical systolic and mid-
diastolic murmurs, 1 with basal diastolic, apical systolic, and
mid-diastolic murmurs, and 1 with apical sNstolic and pre-
systolic murmurs). Thus 820% of this group had no apparent
heart dsease at five years and none had died.

(2) Cases with a Grade II or III Apical Systolic Murmtiur
Alone. Of the 60 cases in this category 32, or 530°, had
at least one cardiac murmur at one year. This figure had
decreased considerably at five years to 19, or 32° (6 with
grade I apical systolic murmurs, 5 with grade lI or III apical
systolic murnrurs, 5 with apical systolic and mid-diastolic
murmurs, I with basal diastolic and apical systolic murmurs,
and 2 w th known but unspecified murmurs). Thus among
these casss 680% had no apparent heart d:sease at five years.
Two additional cases originally in this group had died, both
in the first year.

(3) Cases with ani Apical Systolic Murnmur of any Grade
Plus ant Afprcal Mid-diastolic Murmur. Of the 44 cases
in this category 28, or 64%°', had at least one murmur at
one year, while at five years the number was 23, or 52%
(6 with an apicaL systolic murmur grade I, 6 with an apical
systolic murmur grade II or III, 4 with an apical systolic
and an apical mid-diastolic murmur, 2 with a basal diastolic
murmur and an apical systolic murmur, and 3 with a basal
diastolic murmur an apical sy stolic and a mid-diastolic
murmur, and finally, 2 with an apical pre-systolic murmur
accompanied by an apical systolic murmur in the first and
by an apical systolic and a basal diastolic murmur in the
second). Thus among these cases only about half (48 %)
had no apparent heart disease at five years. In addition, one
h.ad died during the fourth year but not from rheumatic
fever.

(4) Cases with a Basal Diastolic Murmur Alone.-There
were only 11 cases in this -category, of whom 5, or 45%,
had at least one murmur at one year, decreasing to 3 cases,

C

or 270o, at five years (2 with basal diastolic murmurs alone.
1 with unspecified murmurs). Thus 73° of this group had
no apparent heart disease at five years. None had died.

(5) Cases with a Basal Diasitolic Murmur and an Apical
Systolic (andl'or a Mid-diastolic Muirmuir.-Of the 34 cases
in this category at five years, 33 were reported at one year,
and of these, 22, or 67%,h, had at least one murmur at that
time. The figure decreased to 18 out of 34 cases or 53% at
five years (4 with a grade II apical systolic murmur, 1 with
apical systolic and mid-diastolic murmurs, 1 with an apical
mid-diastolic murmur alone, 7 with a basal diastolic murmur
alone, and 5 with a basal diastolic murmur and another
murmur, 4 of which were apical systolic and 1 a mid-
diastolic murmur). Thus almost one-half of this group
(47°'%) had no apparent heart disease at five years. Ia
addition, one patient had died during the fifth year.

(6) Cases with Failure andl/or Pericarditis.-Turning
finally to the cases in Group B with failure and/or
pericard:tis at the start of treatment, there were 33 such
cases, of which 24, or 73o%, had at least one murmur at
one year. At five years 23, or 70O/t, had a murmur (4 with
a grade I apical systolic murmur, 8 with a grade II or grade
III apical systolic murmur, 3 with apical systolic and mid-
diastolic murmurs, 2 with a basal diastolic murmur alone,
and 6 with a basal diastolic murmur and other murmurs, of
which 3 were apical systolic, 2 were apical systolic and mid-
diastolVc, and 1 was apical pre-systolic and mid-diastolic).
In other words, only 30°,b of this group were without
apparent heart disease at five years. In addition, one patient
had died during the fourth year.
TABLE V.-Car-diac Groutp B (Carditis Preserlt; No Pre-existing

Heart Disease). Number of Cases Folloived Up for 5 Years
anid Proportioni with Olne or More Murnmurs at that Time.
U.K.. U.S., U.K. anzd U.S.

Cardf'ac Subgroup
at Start of
Treatment

Without failure and'or
pericarditis

(l) Apical systolic
mutrmur grade
I' only

(2) Apical systolic
murmur grade
II or III, only

(3) Apical systolic
and apical mid-
diastolic mur-
murs

(4) Basal diastolic
murmur only

(5) Basal diastolic
anid other mur-
murs

With failure and/or
pericarditis

U.K. U.S. U.K. and U.S.

With Witlh With
NO. Mllrmurs No. AMurmurs No. Murmurs
of at 5 Years of at 5 Years of at 5 Years

ICases _ Cases _ Cases
No.1 No. % No. °

97 36 37 91 34 37 188 70 37

14 4 29 25 3 12 39 7 IS

28 10 336 32 9 28 60 19 31

24 11 46 20 12 60 44 23 51

6 1 17 5 2 40 11 3 27

25 10 40 9 8 89 34 18 .53

12 10 83 21 13 62 33 23 70

Comparison of the U.K. and U.S. experiences in all
Group B cases (Table V) reveals no consistent patteri
of advantage or disadvantage. The largest difference,
which lies in the group with basal diastolic plus other
murmurs, is almost entirely a function of a differina
standard of interpretation, since the U.K. figure is
derived from one centre only. Thirty of the total 31
U.K. cases with a basal diastolic murmur at start of
treatment whose status was known at five years were
reported from this centre. The basal diastolic murmurs
in cases at this centre were soft, and 25 of the 30
disappeared.
An analysis was made of other factors which might

have prognostic effects. These included sex, age, dura-
tion from onset, and presence or absence at start of
treatment of polyarthritis, nodules, chorea, and pro-
longed P-R interval. None of these individually
appeared to affect the evolution of rheumatic heart
disease as measured by the presence of murmurs at five
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years (Table VI). Cardiac enlargement as measured by
a cardiothoracic ratio on the teleoroentgenogram of 0.60
or greater was present at start of therapy in 16 Group B
cases. In 13 of these at least one murmur was present
at five years. This serious prognosis is explained by
the large number of such cases (11 of 16) that had
cardiac failure and/or pericarditis at start of treatment,
practically all of which (10 of 11) had at least one
murmur at five years.

TABLE VI.-Cardiac Group B (Carditis Present; No Pre-existing
Heart Disease). Nuimber of Cases Followed Up for 5 Years
anid Numnbers Expected* anid Obsersed to Have Muirmnurs at
5 Years According to Sex, Age, Duiration from Onset, and
Presence or Absence of Various Signs or Symptoms. U.K.
and U.S

Status at Start
of Treatment

No. of
Cases

Males .. 104
Females .. . .. 117
Under 10 years ofage 119
10-16 ,, ,, . . 102
0-14 davs from onset .. . 102
15 + ,,, , , 1.19
P-R018 4- 54
P-R <-0 18 .. 167
With joint involvement 76
Without ,, ,, 145
With nodules . . 38
Witlhout ,... 183
With chorea . . 30
Without ,,. .. 191

No. with Murmurs
at 5 Years

Observed Expected*

41 44
52 49
55 54
38 39
38 39
55 54
15 20
78 73
26 30
67 63
20 17
73 76
8 11

85 82

* Expected numbers take account of differences in the severity cf cardiac
involsement among the groups being compared. Thiey wete calculated in
the following manner: The proportions of cases with murmurs at five years
were taken sepatately for the U.S. and the U.K. for each of the six cardiac
subgroups in Group B. These proportions wvere applied in the U.S. and U.K.
separately to the actual number of patients in each caidiac subgroup of the
categories listed above to see how many in the small subgroups would have
had a murmur at five years if they had experienced the total rate ofoccurrence.
The " expected " numbers in the subgroups were added to get the total
number expected in each category for the U.S. and U.K. combined.

TABLE VII.-Cardiac Grouip B (Carditis Present; No Pre-existing
Heart Disease). Nitiumber of Cases With and Without
Retreated Recurrenices anid Proportiotn with One or More
Mturnmuirs at 5 Years. U.K. and U.S.

Without Re-trea'ed With Re-treated
Recurrences Recurrences

Cardiac Subgroup With With
at Start of Treatment No. Murmurs No. Murmurs

of at 5 Years of at 5 Years
Cases - Cases

No. /0 No. O

Group B-carditis present; nio
pre-existing heart disease:

(1) One murnmur, any grade 102 26 25 8 3 38
(2) Two or more murmurs, ary

grade .69 32 46 9 9 100
(3) With failure and or peri-

ca-:Jitis .25 16 64 8* 7 88

* Excludes one case with re-treated recurrence which was not traced at
5 years.

Re-treated recurrences occurred in 25 Group B cases
whose cardiac status at start of treatment was, on the
average, more severe than in the remainder of Group B
cases (Table VII). At five years these re-treated patients
had a larger proportion with murmurs than those
without re-treated recurrences. However, the relation-
ship between cardiac status at start of therapy and at
five years still held even though re-treated attacks had
occurred in the interim. Among Group A cases the!re
were no murmurs at five years in 9 cases with re-treated
recurrences; in Group B cases with a single murmur at
start of treatment 3 out of 8 cases had murmurs at five
years as compared with 9 out of 9 in cases with two
or more murmurs and 7 out of 8 cases with failure and /
or pericarditis.
Summarizing the cases with carditis but without pre-

existing heart disease (Group B), it is clear that prog-

nosis is directW dependent on the amount and severity
of cardiac involvement at the start of treatment, the
proportion with a murmur at five years varying from
18% in those with a grade I apical systolic murmur to
70% among those with pericarditis and / or failure.
Excluding the group with basal diastolic murmurs for
the reason given above, and because of the relatively few
cases in this category in the U.S., this trend holds when
the figures are examined individually for each country.
In addition, the proportion of all Group B cases with
murmurs is remarkably similar in the two countries.

Cardiac Group C
There were 102 patients with known cardiac status at

five years who had definite or questionable pre-existing
heart disease at the start of their treatment (Table VIII).
TABLE VIII.-Cardiac Grouip C (Definite or Questionable Pre-

exjstinig Heart Disease). Noumber of Cases Followed Up for
5 Years and Proportion with One or More Muirmlurs at that
Tiune. U.K.. U.S., U.K. and U.S.

U.K. U.S. U.K. and U.S.

Cardiac Subgroup With With With
at Start of No. Murmurs No. Murmurs No. Murmurs
Treatment of at 5 Years of at 5 Years of at 5 Years

Cases Cases Cases
No. Y ~ No. No.

Without failure and or N
rericarditis .. .. 45 36 80 35 20 57 80 56 70

With failure and'or
pericarditis .. .. 16 16 100 6 6 100 22 22 100.~~~~~~~~~~

Of the 80 without failure and/or pericarditis at that
time, 70 % had heart disease at five years, and of the
22 with failure and/or pericarditis, all had heart disease.
It may also be recalled that in addition four and six
deaths from rheumatic fever had taken place respec-
tively in these two groups and one death from other
causes in the group without failure or pericarditis.

Prognosis in Relation to Cardiac Status
In Table IX all of the cases in the study followed

for five years are listed in the order of increasing
severity of heart disease at start of treatment. It is
abundantly clear that the range from 96% to 0% with
normal hearts at five years is much more striking than
differences reported here or ascribed elsewhere to the
effects of treatment. Thus in the prevention of
rheumatic heart disease no evaluation of therapy of
acute rheumatic fever can be valid unless this major
TABLE IX.-Prognosis in Relationi to Cardiac Status at Start of

Treatmnnt. U.K. and U.S.

No. of Per cent. No. of
Cardiac Status Cases with No Deaths

at Start of Treatment Observed Murmur in
for 5 Years |at 5 Years 5 Years

g3roup A:
No carditis
Questionable carditis

Group B:
Apical systolic murmur grade I,

only
Apical systolic murmur grade

II or III, only
Apical systolic and apical mid-

diastolic murmurs .. ..I
Basal diastolic with or without

ofher murmurs
Failure and'or pZricarditis

Group C:
Pre-existing heart disease with-

out failurc and/or pericarditis
Pre-existing heart disease widl

failure and or pericac'lisis.

71
32

39

60

44

45 (15)*
33

80

22

96
84

82

68

48

53 (27)*
30

30

0

*E, cluding one U.K. centre.
tDeath from acute neplsritis and uraemia.
:Includes one death from acute intestinal obstruction.

0
0

0

2

It

5 +,

6

__ l~~~
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factor is taken into account in the design of the study
or the analysis of the data. This conclusion is re-
inforced by the occurrence of most of the deaths from
rheumatic fever (10 of 14) among cases with pre-
existing heart disease, and the absence of deaths among
the cases without heart involvement at start of
treatment.
No comparisons have been made with the conflicting

reports of results obtained with large-dose hormone
therapy, 7-l the most recent of which shows no
advantage in a well-controlled study.11 A firm deci-
sion on the efficacy of large-dose hormone treatment of
rheumatic fever will depend on controlled studies of
adequate size in which the initial status of the heart is
taken into account.

Summary
A study has been made at the end of five years after

the conclusion of treatment of the 497 children who
were admitted to the U.K./U.S. co-operative clinical
trial of the relative merits of A.C.T.H., cortisone, and
aspirin in the treatment of acute rheumatic fever.
Four hundred and forty-five of the cases (89.5%)

were followed for the complete five years, and the status
of the heart was known for 426 of them. Only 16
(3.2 %) had died, 14 of them from rheumatic heart
disease; 36 (7.2%) were untraced. The very low fatality
rate is striking.
At the end of five years there is no evidence, on the

treatment schedule used in this study, that the prognosis
has been influenced more by one treatment than
another. This confirms the findings reported at one
year.
The major factor in determining the incidence of

rheumatic heart disease at the end of five years is the
status of the heart at the time treatment was begun.
For cases without carditis initially the prognosis was
excellent, since in 96 % there was no residual heart
disease. In cases with carditis initially, but without pre-
existing heart disease, the proportion without residual
heart disease decreased progressively from 82% for
those with only a grade 1 apical systolic murmur to
30% for those with failure and/or pericarditis. In cases
with pre-existing heart disease the prognosis was poor.
Only 30% of those without pericarditis or fail'ure and
none of those with pericarditis and/or failure were
without heart disease at five years.

Cases with carditis and without pre-existing heart
disease which had recurrences demanding retreatment
during the follow-up period had on the average a more
severe cardiac status at start of treatment than did those
without recurrences requiring re-treatment. At five
years a larger proportion of these re-treated cases had
murmurs.

These results make it clear that treatment of acute
rheumatic fever cannot be properly evaluated unless the
status of the heart of the patients at the start of
treatment is taken closely into account.

The National Heart Institute of the United States Public
Health Service supported the study with grants to the co-
ordinating centre and to the co-operating centres in the
United States and by a travel grant to the Medical Research
Council of Great Britain. The Medical Research Council
provided support for the six centres and for a co-ordinating
registrar in the United Kingdom. The centre in Toronto
received a grant from the Canadian Arthritis and Rheum-
atism Society. In the United States the costs of the medical
care of its patients were met by each co-operating centre,

and in Great Britain by the National Health Service. The
American Heart Association provided office space for the
American Co-ordinating Centre and a grant for statistical
services.

This co-operative clinical trial was first proposed by Dr.
John R. Mote, then assistant general manager of the
Armour Laboratories. For the planning of the study, funds
were provided by Armour Laboratories and Merck and
Company, and space and services by the Helen Hay Whitney
Foundation.

In the planning and conduct of this trial much is owed to
the wise advice and guidance of the late Dr. T. Duckett
Jones and the late Sir James Spence.
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DISINFECTION OF TIE SKIN OF
OPERATION SITES

BY

E. J. L. LOWBURY, M.A., D.M.

H. A. LILLY, F.I.M.L.T.

AND

J. P. BULL, M.A., M.D.

Medical Research Council Industrial Injuiries and Burns
Researclh Unit, Birmingham Accidenit Hospital

Disinfection of the skin has been assessed in terms of the
removal of superficial organisms only or of organisms
from the deeper as well as the more superficial layers.
Gardner and Seddon (1946), Gardner (1948), and Story
(I 952) found that several antiseptics (notably 1% iodine
in alcohol) could, in 20 to 30 seconds, bring about " virtual
disinfection "-that is, removal of 99.9% or more-of
organisms previously deposited and allowed to dry on
the skin; in their view the dangers of wound infection
come largely from the superficial or " transient " flora
which they simulated in their tests. Price (1938, 1957)
described a method of serial hand-washing by means
of which estimates of the deeper (or "resident ") flora
could be made; by this method considerable numbers
of resident organisms were found to persist after two
minutes' exposure to various antiseptics, including 1%,
iodine in alcohol. Most of the deeper bacteria proved
to be harmless commensals, but pathogenic organisms
were also found among them.
The surgeon's knife will carry surviving bacteria from

all levels of the skin to the tissues, so it is desirable to
know the effects of antiseptics on the bacteria of the
deeper layers as well as on the transient bacteria of the


