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A STUDY OF RHEUMATIC FEVER

OBJECTIVES OF THE THESIS

It was decided to investigate the incidence of rheumatic fever
in patients (up to, and including, the age of 21 years) admitted to
» the Western District Hospitel, Glasgow, from the years 1950-1959
inclusive., As these cases alone would give a limited picture of
the incidence of this disease, those available cases of rheumatic
fever admitted from the Glasgow area to the Sick Children's
Hospital, Yorkhill, Glasgow, were also studied over the same
period. ‘'"Rheumatic Fever" is taken here to include cases of
rrheumatic arthritis and rheumatic chorea. The two will be sub-

divided as necessary.

It has become an established fact that the incidence of rheum-
atic fever has been greatly affected by the advent of chemotherapeutic
agents, However, it was felt that many other factors were also
involved including the improvemen£ in housing conditions, change

/in locality of the population (away ffom damp water-ways, etc.),
the effect of rainfall, fog and frost. These factors will be

discussed later.

The year 1952-1953 was a peak period for the occurrence of
rheumatic fever, and it was decided to undertake a scheme of
prophylaxis., An endeavour was made at the Western District

Hospital, Glasgow, to prevent this disease recurring, by the use

of /
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of long-acting penicillin.

All patients, on recovering from an acute attack of rheumatic
fever were allocated, by means of random selection, into one of

two groups, A and B.

Group A received fortnightly injections of Benzethacil
N.N'-Dibenzylethylenediamine Dipenicillin G.
["Penidural" Penioillin (Wyath)/ during the

months of October to June each year.

Group B did not receive injections, but were instructed
to attend at regular intervals, and they acted

as controls.

The adyahtages, disadvantages and incidentel factors which
came to light during the'investigation period will be described.‘
In addition, a method of prophylaxis has been proposed, which
appears to be effective when dsaling‘with the modern "teen-age"

patientg

The clinic had ultimately to be discontinued because firstly,
the number of admissions of rheumatic fever (excepting those over
the age of 21 years) to the Western District Hospital dropped to
three in 1957 and one in 1959 -« there were no admissions of suéh
cas¢3'during 1958. Secondly, it was found impossible to retain

the patients' interest in attending for injections,

The findings, and the conclusions reached, will be discussed

in full.
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CHAPTER I.
Introduetion

A fleeting arthritis, accompanied by fever, has been a known
clinical entity for many centuries. In what may perhaps be the
earliest published account of rheumatic fever, Guillaume Baillou(1762)
states that ",.... when this disease attacks, a sponteneous lassi-
tude precedes it and the blood is diseased, and indeed this is found

to be the case, as was noted by Hippocrates, They are obviously

sick as soon as they are attacked.”

Attention was first drawn by David Pitca.im(l788) to the
frequent association of heart disease and rheumatism, and a classic

(1812) of several cases of rheumatic

account is given by Charles Wells
heart disease., The history of rheumatic heart disease will be dis~

cussed more fully in a later ehaptgr in this work,

Ludwig-Asohoff(]'%L*) gave the first clear description of the
more or less specific rheumatic myocardial lesion which has since

been called by his name (Aschoff body).

The role of the beta~haemolytic streptococcal infection of
the naso-pharynx, and its relation to rheumatic fever was first

clearly demonstrated by ()o‘mrux'n(.:l'93 1)

Further evidence relating the streptococcus to rheumatic fever

develoi:ed when a great reduction in the incidence of the disease

occurred /
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occurred after treatment with antibiotic drugs came into general

use, Since the introduction of these drugs, rheumatic fever in

all countries has been steadily declining in incidence. Proof
of this can be seen in the results of work done in this field by
Ma,ssell(]'957 ), stolleman(]'%l" ), and Diehl et a,l(:"958 ) .

The introduction of penicillin prophylaxis will be discussed -

in a later chapter of this work.,




5.

CHAPTER II

Criteria of Diagnosis

The Jones! Criteria (Modified) for the diagno:ié of rheumatic
fevei', which was accepted by the Committee of the Executive Cotzneii’ ‘
of the American. Heart Association on The Standards and Criterie for
the Programs of Care of Rheumatic Fever and Congenital Heart Disease

in their Report( 1955) R are as follows:-

Major Criteria - Carditis; polyarthritis; chorea; sub-
cutaneous nodules; erythema marginatum,

Minor Criteria -~ Fever; arthralgia; prolonged P-R
inteﬁﬂ in electrocardiograph recordings;
increased E.S.R., white blood count, or
presence of C-reactive protein; evidence
of preceding haemolytic streptococcal
infection; brevious history of rheumatio

fever and inactive rheumatic heart disease.

The diagnosis of rheumatic fever, in this series was considered
gbsolute in ‘each case, if the patient had presented with two major

criteria and one minor criteria; or one major and two minor criteria.

Numerous tests have been evolved in aiding the diagnosis of
rheumatic fever. Unfortunately, however, there were no laboratory
facilities available at the Western District Hospital or its sister

establishments to carry out any of these tests on the patients upon

whom /
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whom this series was evolved at the time the work was done.

Taken in conjunction with other oriteria, seriological tests

are now most valuable diagnostic aids, the two most frequemtly used

being the anti-streptolysin-0 and C-reactive protein tests as
described by S.S. Milton(195 2 ). Further procedures have been

propésed for estimating rheumatic activity, namely -
The Weltman serum coagulation reaction.
The determination of serum nmco-—protéin.

The bacterial activity of blood against
Bacillus Subtilis.,

The serum precipitative reaction with a

quartenary ammonium salt.

Again, none of these is entirely satisfactory, and they have

not been described as they were not empleyed in this jbhesis.
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CHAPTER II1

Personal Investigations Regarding -
" The Incidence of Rheumatic Fever,

(a) The Total Number of Cases, Sex
and Age with the Incidence of
Rheumatic Fever

- Altogether, 437 cases of rheumatic fever were studied. Of
these, 317 presented with arthritis, 115 with chorea and 5 cases
were suffering from both arthritis and chorea simultaneously.

The following diagrams reveal the distribution of attacks according
fo the age at onset, together with the number of the attack, as

found to apply to the cases studied in this work.

From the figures in Diesgram 1, it is shown that a first atteck
of rheumatic fever presenting with arthritis was commonest between
the ages of seven years and sixteen years. Three cases occurred

at the early age of three years.

Second attacks eppeared most commonly around the age of twelve

years.

The retio of females to males is 1 : 1.1.
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Rheumatic Fever. CArthritis + Carditis)
No.of Cases and Age Incidence in Attacks.

Agein No,of Cases,
Years || 2 3 4 5 6th attack.
3 3
4 7
5 3 |
6 |1
7 22 | 3
18 137 4 |
9 |34 2|3 }
10 32| 4 | | i
[ 22| 3| 2
12 24| 8 | 3 ‘
13 16| 4|2
4 71311 2
I5 91 3|2 §
16 71 |
17 3|1 | | 2 ;
I8 4 | 2 3
19 5112 1|
20 2 4 |
21 . 2|1
Ist Attack. 4th Attack.
118 Females | 130 Males. = |Female . 3 Males. 1
2nd Attack. 5th Attack. ‘
24 Females .| 19 Males. No Cases. ;
3rd Attack. 6th Attack. \
9 Females . |1 Males. 2 Females only. f

' Total No.of Cases = 317 . (I54Females : 63Males.) |

DIAGRAM 1.
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Rheumatic Fever. (Chorea i Carditis )
No.of Cases_and Age Incidence in Attacks.

| Agein No of Cases,
Years { | 2 3 4 5 th attack.

_OvoNoOoMmdrWw

I -
MNWOOR
—_l ——t —~wbow

(st Attack. 4th Attack.
70 Females 2| Males. | Female only.

2nd Attack. Sth Attack. .
IS Females | 5 Males. | Female only.

3rd Attack.
~ 2 Females only.

- Total No.of Cases = |15 (89 Females . 26 Males.)

DIAGRAM 2.

From the figures in Diagram 2, it is shown that the first attack
of rheumatic fever presenting with chorea was commonest at the ages

of 8, 10 and 11 years of age.

The commonest age of omset of & second attack was 10 years.
The ratio of females to males attacked was found to be 3.4 : 1.

In agreement with the findings of R.A.N. Hitchins(l95 8) the inci-
dence of recurrence of rheumatic fever was found to be relatively low
up to the age of 7 years but remained at a high level from the age of
7 years to 15 years, It is therefore suggested that ages 7-15 are the
most imperative years for preventing recurrences of rheumatic fever.
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~ Arthritis & Chorea (*Carditis) |
' occuring at once.

I. Female 6yrs old.

1. - 8 -

| 12 -

I I5 -

. Male - |
DIAGRAM 3.

As shown in Diagram 3, five cases occurred in which the patient
suffered from arthritis and chorea at one and the same time, This is
a comparatively rare occurrence, and in this series it was not con-
fined to any particular age group. The ratio of females to males
affected was 4 : 1.

There were no recurrences in these five cases which presented
with arthritis and chorea, and none of them gave a history of previous

rheumatic fever.

Sex and Age Incidence.

As stated previously, in this series of 437 cases, arthritis
was more frequent in males than in females by the ratio of 1.1 : 1.

Chorea was more frequent in females than in males by a ratio of

30’-}- : 1,

(1931>, on studying a series of cases, found that

Leonard Findlay
arthritis was.more common in females than in males by a ratio of
1.1 : 1. In the present series, arthritis was found to be slightly
more common in males. However, he found that chorea was more common

in females than in males by a ratio of 2,8 : 1. The findings in

this present series shows a higher incidence amongst females.
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(b) The Yearly Incidence of
Cases of Rheumatic Fever.

On studying the incidence of cases of rheumatic fever over the
ten year period from 1950-1959, it became obvious that the greatest
number occuired during the year 1952-1953, with a steady decline in
numbers from that date.

This is illustrated in Diagram ) below.

Yearly Incidence of Cases
of Rheumatic Fever.

O[l 1 | 1 1 L1 Ll ]

| 950 52 54 56 58
Year.

DIAGRAM A,

The steady decline in incidence over the years dating from
1954 suggests that there are many factors at work which are altering
the course of the disease as a whole, and this led to a series of
investigations.

The actual number of cases of rheumatic fever occurring each
month and year are shown in Table I in Appendix A,




(¢) Factors suspected of Affecting -
the Disease.

(1) The Seasonal Incidence.

A study was undertaken to discover in which seasons of the year
rheumatic fever was most prevalent in the Glasgow area., The results,
as indicated in the following diagram, revealed that the greater
number of cases occurred during the months of December, January and

March, with an increase in cases occurring during the month of July.

Each case was carefully studied, as to the actual date of onset
of the symptoms, and this date was used in the investigation, not
- the date of admission to hospital,

- As can be appreciated, in young children for example, the onset
may date from attacks of abdominal pain, at first undiagnosed, and
subsequently discovered to be due to rheumatic fever affecting ome
or both‘hip Joints, With few exceptions, it was discovered that
all the cases gave a history of a sore throat, or an attack of
coryza some weeks prior to the onset of symptoms.

Seasonal Incidence of Cases
of Rheumatic Fever.

Jcm.E MAMUJI J A S ON.Dec.

O

DIAGRAM 5.
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S-tatisticé.lly, in this present series 12.2 per cent of cases
occurred in the months of December; 12.2 per cent in the months
of January; and 10,8 per cent in the months of March. A rise
in the number of cases occurred in the months of July (8.9 per

cent altogether).

The lowest recorded number of cases occurred in the months

of August (5.5 per cent) and September (5.7 per cent).

e. F. 5t111(2921) £ouna that the months of November (12 per
cent) and January (11 per cent) had the greatest incidence of cases
whilst June and July (5 per cent in each case) showed the lowest

number- of cases of rheumatic fever.

The seasonal incidence in the present series shows a tendenoy
to increase during the month of July, which is at variance with
the findings of authors Leonard Findlay and G. F. Still, both of
whom found that there was a continued drop in the number of cases
during the summer months. However, R.A.N. Hitchens(1958), in the
- paper written on conclusion of a twenty year study of rheumatic
fever in Wales, (‘a.lso noticed that there was a marked seasonal trend
in frequency, but that the number of attacks in the summer months
was not negligible. This led to the thought that weather con~-
ditions might have some bearing as a factor in the causation of
the diseé.se, and in retrospect, the prescribing of prophylactic
treatment in this present series should have been continued dnrﬁng

the summer months.

Table I in Appendix A, shows the number of admissions of

rheumatic /
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rheumatic fever in each month from 1950-1959.

(2) correlation of Monthly Incidence of Cases to Monthly
Rainfall during the Years 1950-1959 Inclusive.

The average was taken of rainfall in mm, (as recorded at Paisley

and Springburn Observation Centres), each month during the years
1950-1959 inclusive. Full details as regard to data are shown
in Table I in Appendix A. The rainfall per month was then corre-
lated with the number of cases of rheumatic fever occurring in the

corresponding month,

The correlation coefficient was 0.003. This indicates that
there is no connection between rainfall and the occurrence of

rheumatic fever.

As it is well known that rheumatic fever is almost always
preceded by a sore throat or coryza some weeks previously, the
rainfall figures for the previous month were then correlated with

each monthly incidence of cases.
The correlation coefficient in this instance was found to be

0,014, also revealing a negative relationship.

(3) correlation of the Monthly Incidence of Cases to
the Days of Ground Frost Occurring each Month

In a manner similar to the above, the average was taken of
the number of days of Ground Frost ocourring each month, as recorded
at the Paisley and Springburn Observatories, When correlated to

the monthly incidence of cases, the coefficient was found to be

0.21, /
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0.21, both for the month in question and for the preceding month.
This is significant at the 5% levei, showing that frost is a definite

factor in the occurrence of rheumatic fever.

This is one of the reasons for the higher incidence rate of

the disease during the late winter months when frost is prevalent.

(4) Correlation of the Monthly Incidence of
- Cases to the Monthly Incidence of Fog

In the same manner, the average was teken of the number of days

of fog, as recorded at the Observatories at Paisley and Springbum.

When correlated to the monthly incidence of cases, the coefficient
was found to be 0.093, which reveals a negative relationship. A
similar negative relationship was found on investigating the effect

of the number of days of fog in the preceding month.

Table I in Appendix A shows the month by month rainfall, frost
and fog as an average of the recordings taken at Springbum and
Paisley Observatories during the years 1950-1959. It also shows

the number of cases of rheumatic flever occurring each month.

(5) Changing Population

It was decided to investigate the ineidence of occurrence of
rheumatic fever in relation to the changing density of population,
~ in order to ascertain whether this had any effect on the diminishing

number of cases, which has been very obvious over the last five years.

The admissions from the Glasgow area to the Western District
Hospital and Sick Children's Hospital, Glasgow, were plotted on maps.
The general outlay of the maps is shown in Diagram 6. Those cases

admitted /



admitted during the years 1950-1954 are portrqyed in Diagram 7;

those admitted during the years 1955-1959 are portraygd in Diagram 8,

’, WATERWAYS IN THE GLASGOW AREA

Forth & Clyde Canal

Frankfield Loch

A R. Clyde

R. Kelvin Hoganfield Loch

Forth & Clyde Canal

Monkland Canal

White Cart Water 2
—

Levern Water White Cart Water

Lw..u A
S

DIAGRAM 6.

As the greatest exodus of the population to new housing estates
ocourred in the years 1954-1955, the period 1950-1954 and the period
1955-1959 were taken as best representing the incidence of cases
ocourring amongst the density estiﬁations which accrued from the
1951 and 1958 Census respectively. This latter information was

kindly supplied by the City Architect of Glasgow.

Please see Appendix A, Table II for further data,
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SCATTER OF CASES 1950 — 1954

DIAGRAM 7.

As can be seen from this diagram, ‘the distribution of cases
is clustered mostly around the main waterways which (as will be

shown later) are the most heavily populated areas.
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SCATTER OF CASES 1955 — 959

DIAGRAM 8.

The distribution of cases in this 'diagraga shows a great reduction
in number from the previous one. Once again, however, the cases

occurred mostly around the waterways.

It must be realised, however, that the number of cases shown
here do not indicate the true incidence of rheumatic fever in the
districts served by these hospitals as, in some instances, the

patients were treated in their own homes,

From data as to acreage and population per electoral ward
kindly supplied by the Architect of the City of Glasgow (see

Appendix /
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Appendix A, Teble II) maps were drawn up showing the relative
densities of the 37 electoral wards as analysed from the Census
compiled in 1951, and again in 1958. (Please see Appendix A,

Table III, for further data).

Diagram 9 gives the key to the various wards together with
the population per acre, as estimated from the Census of 1951 and

of 1958,

ELECTORAL WARDS OF GLASGOW

|
‘ .
I - WARD POPU/ACKE 1951 POPT/ACRE 1958 \BL WARD POP", /ACRS 1951 POPZ, /ACKE 79%6
H I. SHETTLESTON & TOLLCROSS 94 87 . KELVINSIDR 52 47
i 2. PARKHEAD 85 % 2Q, PARTICK EAS? 121 103
| 3. . DALMARNOCK 301 258 2I. PARTICK WEST 38 120
i 4. CALTON 320 270 22, WHITEINCH 3 67
i Se MILE-END 302 261 23, YOKER 50 46
i 6. DENNISTON 149 133 24, KNIGHTSWOOD 47 63
i 7. PROVAN 73 60 25. HUTCHESON TOWN 348 319
! 8. COWLATRS 231 198 26, GORBALS 324 239
! 9.  SPRINGBURN 151 81 27, KINGSTON 332 274
10, - TOWNHEAD 2718 234 28, KINNING PARK 207 183
I, EXCHANGE 291 235 29, GOVAN 206 180
I2, ANDERSON 310 246 30. PAIRFIELD 150 133
I3, PARK 143 113 31. CRAIGTON 45 42
14, COWCADDENS 336 212 32, POLLOCKSHIELDS 47 49
I5, 'WOODSIDE 355 287 33. CAMPHILL 87 7
16, RUCEILL 139 97 34. POLLOCKSHAWS 10 T
I7. N. KELVIN 213 191 35. GOVANHILL 170 156
18, MARYHILL 128 II0 36. LANCSIDE 69 59
37. CATHCART 39 43

AVERAGE POPM, FOR 1951 - II2/ACRE
AVERAGE POPR+ FOR 1956 - AC!

DIAGRAM 9.
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The following map (Diagram 10) reveals the densely populated
areas in 1951 as being Dalmarnock, Calton, Mile-end, Anderson,
Cowcaddens, Hutchesontown, Gorbals and Kingston, each with over

300 persons per acre.

Cowlairs, Townhead, Exchange, North Kelvin, Kinning Park

and Govan each had over 200 persons per acre.

In the scatter of cases shown in Diagram 7, the greatest

concentration appeared in those areas.

Teble III in Appendix A shows the total population per acre

in each electoral ward in Glasgow as estimated at the 1951 Cencus.
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The corresponding analysis from the 1958 Census (see Diagram 11)
revealed that the density of the population had decreased merkedly
in practically all the wards which had previously been heavily

populated.

In this Census, the most densely populated areas were found
to be Hutchesontown, with 239 persons per acre (previously 348
persons per acre); Dalmarnock, Calton, Mile-end, Exchange, Anderson,
Cowcaddens, Woodside, Gorbals and Kingston, each with a population
of over 200 persons per acre., In the scatter of cases shown in

Diaggram 8, the greater concentration appeafed in these areas.

Table III in Appendix A shows the total population per acre

in each electoral ward in Glasgow, as estimated at the 1958 Census,
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DENSITY OF POPULATION IN GLASGOW WARDS 1951

SCATTER 1954

-,-v

POroLITIOH PSB AR

[l

FOPOLATIOW P3 - ASLS.

200-249
250-297

100-149 300-444

150-199 350-399

DIAGRAM 12.

DIAG-RAM 13
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DENSITY OF POPULATION IN GLASGOW WARDS 1951

DIASBAM 12.
POPPUTIOH PS8 ACRS.
50- 9
300-549
150-199 350-399
DENSITY OF POPULATION IN GLASGOW WARDS 1958
DIAfRRAM  13.

POPPUTIOH P-R AJRS.

200-249
50- 99 250-299
100-149 300-449

150-199 350-399



250

Consideration of Diagrams 7, 8, 10 and 11 (shown superimposed
in their respective relationships in Diagrams 12 and 13), suggests
a relationship between the decrease in density of the population

and the lowered incidence of cases of rheumatic fever.

Knowing the number of persons per acre, and the number of
cases per ward for each of the periods 1950-1954 eand 1955-1959,
it was a simple matter to estimate the number of cases per thousand

of the population.

Table III in Appendix A shows the number of cases, together
with the rate per thousand of the population of cases of rheumatic
fever occurring in each electoral ward of Glasgow during the years

1950-1954 and 1955-1959.

The correlation coefficient between the cases per thousand of
the population, and the total population per ward was found to be
0.76. This is significant at the 0.1% level, indicating that
there is a definite correlation between the density of the pop-

uvlation and the incidence of cases of rheumatic fever.

Diagrems 14 and 15 represent the facts as shown by means of

scattergrams.,
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.OOOQ ;
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DIAGRAM 15,

The correlation coefficient for the period 1955-1959 was
found to be 0,34, This is significant at the 5% level., This
also indicates that there is a correlation between the density of
population and the incidence of cases during this period, but the
signifioance‘is not so marked as in the previous period 1950-~1954.

These facts lead one to seek further evidence statistically and,
as a control, the correlation coefficient was also calculated between
the decrease in population per acre between the two periods, and the
rise or fall in incidence of cases in each ward per thousand of the
population. This is illustrated graphically in Diagram 16,

Table III in Appendix A shows the total decrease or

increase per acre of the population in each electoral

ward as between 1950-195) compared to 1955-1959. The

figures for the decrease in incidence of rheumatic
fever cases per thousand of population are also shown.
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DIAGRAM 16.

The correlation coefficient, calculated from the figures shown
in Appendix A, Table III, was found to be 0.5. This is significant
in the 1% level, Therefore, a major factor in the reduction of
cases of rheumatic fever in the Glasgow area is the great improve-
ment in rehousing persons from the damp, heavily populated areas to
dry, pleasanf, uncrowded housing schemes,

The explanation of Diagram 16 is as follows:-

The area marked "B" shows the positive drop in the number of
cases rélated to the drop of population per acre. The area marked
"A" shows the drop in the number of cases where there has been an
increase in the population, The area marked "D" shows the few
incidences of an increase in the number of cases where there has
been a drop in the population per acre. The area marked "C" has
no significance,



29.

(6) Housing Conditions

It was possible to assess the living conditions of only 354 of
the 437 cases of rheumatic fever studied, The remaining 83 patients

did not supply the information required.

In the majority of cases, the conditions were over-crowded and
demp. The standard of "overcrowding" used in the Report by the Royal
1917)

* Commission on Housing in Scotlan was "more than three persons

living in one room",.

The Scottish Housing Advisory Committee's Recommendation (194l)
to the Secretary of State for Scotland was that the following
standards of occupancy should be epplied to all houses covered by

the Housing Acts (i.e., @ll Local Authority houses) -

 Number of Number of
Roons. Persons
1 0
2 2
3 4
5 8 with an additional 2

persons in respect of
each room over 5.

All children were to count fully as an individual, Sex
separation for sleeping of children over age of ten years was
obligatory. Each house had to possess & living room which was

not to be used for sleeping persons.

The following diagrem illustrates the state of overcrowding
(using the criteria stated in the Act of 194)), which existed in

the homes of the majority of the patients.
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ACCOMMODATION STATE.
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The houses to which many of .the_ patients were transferred have
excellent accommodation, and every effort must be spared to prevent
these homes becoming over-crowded by sub-letting and the "taking-in"

of lodgers.

Diagram 17 reveals the overcrowding which was present until

housing conditions began to show marked improvement (around 1954).

The horizontal base-line shows the accommodation state
as recommended in agreement with the aforementioned Housing
Act of 1944, The "scatter" above shows the over-crowding
with regard to the number of rooms of which each family
were short, according to this Act. The "scatter" of cases
below the horizontal base-line indicates the housing con-
ditions of the cases who had accommodation in excess of
the recommendation.
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(7) Occupation and Consequent Earnings.

The occupations and consequent earmings of the heads of the
households from which the cases originated were investigated in
respect of 354 of the 437 patients in the series. Information
regarding the remaining 83 patients was not available.

Pro formas (see Appendix B) were sent to the heads of households
of those patients who had been admitted to the Western District Hos-
pital with rheumatic fever. Response was very gratifying, but some
people refused to answer the guestionnaire, and other letters were
returned by the Post Office as they were unable to trace the persons

concerned,

Information regarding the patients et the Sick Children's Hos-

pital was obtained from the case sheets,

Using the classification as -taken by the Registrar General (see
Report of the Census, Scotland(1951)) of the population of Scotland
into five Social Groups depending upon the occupation of head of the
household, the incidence of cases in each Social Class was as follows:-

Class I : 4 femilies 1.1%
Class II : No families : 0.0%

*
(1]

Class IIT : 151 families : 42.7%
Class IV : 94 families : 26.6%
Class V : 105 families : 29.6%

From this it appears that the greatest incidence arises in

Sociel Classes III, IV and V, but especially in Class III.

0f recent years, much has been done to alleviate suffering due

to insufficient money being earned in indivigual households. Wages

of /
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of all classes of workers have increased in accofdance with the rise
in the cost of living. Those unable to work are aided by National

Assistence,

Young children are well looked after, both from medical and
dental aspects whilst at school and are no longer, as in days gone
by, allowed to run about ill-fed, ill-clad and uncared for. All
these factors have a marked effect on the health of present-day
children and adults, and this in turn is yet another factor in

the rapidly declining incidence of rheumatic fever.
Earnings.

Altogether, of the 120 pro formas (see Appendix B) sent to
parents of the patients who had been admitted to the Western District
Hospital, Glasgow, between the years 1950-1959 inclusive, only 62
declared the total income of their households. The average total
income was £9. 9s. per week., These families practically all had
other siblings at work (one household, however, was dependant on the
retirement pension of a Grandfather). This total income of £9. 9s.
is low, compared to the fact that, according to the report on the
Third Statistical Account of G—lasgow( 1958) , two-thirds of the
population of Lanarkshire (all of whom live in Lanarkshire) had
an average income, each of £338,10s. per year between the years

1949-1956, This is approximately £6 per week.

Although no control was carried out regarding other diseases
in the lower income groups, these figures suggest that there was a

definite /
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definite relationship between the poorer classes and the incidence

of rheumatic fever.

Over the past five years, nearly all trades and professions
have received increases in their wages, thus leading to improved
living conditions as regards food and clothing, yet another probable

factor in the gradusl reduction in the incidence of rheumatic fever.
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CHAPTER IV,

RHEUMATIC HEART DISEASE

Historiecal Survey

In 1788 David Pitcairn, in his lectures to the students of
St. Bartholomew's Hospital, first drew attention to the frequent
occnrrehce of heart disease in patients who had been affected with
rheumatism, Unfortunately, he did not publish these original
observations, but William Wells(lalz), in his classical article
"Rheumatism of the Heart", pays tribute to this important and
original observation by Pitcaim. This article by Wells was the
first ever to be printed on the subject, and it gives the full
story end a number of very pertinent cases illustrating this first
association of heart end joint disease. Tribute must also be paid
to Edward Jemner, who independently in 1789, at a meeting of the
Gloucestershire Medical Society at the Fleece Inn, Redborough,
described "an affection of the heart following acute rheumatism."
This also failed to reach print, but was reported by Keil(l%e).
However, it was left to Jean ]3c>u:’L11a.m‘l(183 6) to deseribe this
association in his famous law of coincidence "in the great majority
of cases of acute generalised febrile articular rheumatism, there
exists a varisble degree of rheumatism of the fibrous tissue of the
heart. This coincidence is the rule, and the non-coincidence is

the exception."

Clinical Aspects /
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Clinical Aspects

In childhood the heart often bears the brunt of an attack, and

on occasion the joints may escape entirely.

Once the heart has been involved, carditis or valvulitis should

be assumed in all subsequent attacks.

In all cases, the patient should be treated on the assumption

that he is suffering from an active carditis.

Rheumatic carditis, which refers to active inflammation of the
heart, is more likely to be associated with polyarthritis (61 per
cent) than with chorea (20 per cent). These figures are stated
by Paul Wood’( 1956e) s who estimates that subacute rheumatism accounts

for 38 per cent of cases.

BEvidence of Carditis

To establish the diagnosis of an active carditis ocourring in
& proven case of rheumatic fever, at least one of its five chief
manifestations must be present. According to Paul Wood(lg56 1—’)

these maniflestations are as follows:~

(1) Mitrel Valvulitis - as indicated by a pan-systolic
murmur embracing both heart sounds at the mitral
area; or the development of a soft, short mid-

(1924)

diastolic murmur, also known as a Cary Coombs

Marmur,

(2) Aortic Valvulitis - as indicated by an aortic

diastolic murmur,

(3) /
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(3) Partial Heart Block - as indicated by prolongatiom

of the P-R interval in the electrocardiograph.

(4) Pericarditis -~ may be transient with little or no
pain, but usuelly indicated by considerable prae—
cordial pain, high fever, tachycardia, and obvious
distress. E.C.G. may show characteristic early
elevation of the S-T segment, followed by flattening,

or slight inversion, of the T waves in most leads,

(5) Heart Failure - as indicated by elevation of venous
pressure, distension of the liver, and a fall in

cardiac output, with or without oedema or ascites.

Other manifestations which occur in carditis, but are not

conclusive proof of rheumatic carditis, even in the presence of a

proven rheumatic state are -

(a) Tachycardia - may be due only to anxiety.

(v) Gallop Rhythm - may be difficult to distinguish.
from a third heart sound in a child.

(¢) Enlargement of the heart - may be due to collapse

" of the left lower lobe of lung.

The cardiac murmurs indicating carditis are described by the
Rheumatic Fever Committee of the Royal College of Physicians, London,
in their Further Report(l957), and by the American Heart Association
in the Statement issued by their Committee on Standards and Criteﬁa
for Programs of Care of the Council on Rheumatic Fever and Congenital

Heart Disease( 195 5) o

Rheumatic /
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Rheumatic carditis, as stated previously, refers to active
inflemmation of the heart. The after—effects may be velvular

sclerosis, patchy myocardial fibrosis, or adherent pericardium.

Parkinson and Hartly\ 9*6)  state that 5% of healthy young
adults give a previous history of rheumatic fever in childhood.
Therefore, it appears that all those patients who have rheumatic
fever do n&t necessarily develop clinical rheumatic heart disease.
Parkinson(19#5) published an article which stated that during exam~
ination of recruits for military service between 1939-1945, about
2#0,006 casés of rheumatic heart disease of both sexés were found
in Great Britain ét thaf time. This number represented 2.6 per cent

of the population in that age group.

Rheumatic heart disease accounts fo: approximately ZOkper cent
of 21l cases of heart disease in temperate climates, and causes about
10,000 deaths annually in Great Britain. Practically all cases of
inactive rheumatic heart disease have one or more valvular lesions,

(1926) in his book "Facts on the Heart" reported the

R. C, Cabot
incidence of the relative valvular lesions in cases of rheumatic

heart disease as follows:-

Mitral Valve is involved in 85%

Aortic Valve " " LIS X 4
PTricuspid Valve " " " 10-16%
Pulmonary Valve " " "1 - 2%
De Graff and.Lingg(lgss) enalysed 64l fatal cases of rheumatioc

heart disease, and they found that once a patient reached the level

of /
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of total incapaeity, the average expectation of life was three years.

(1960) of 497 cases

The Joint Five-Year Study by U.K. and U.S.A.
of rheumatic fever paid special attention to the cardiac status of
patients who had previously suffered from one or more attacks of

rheumatic fever.

The workers stressed the fact that the major factor in deter-
mining 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 progress was excellent,
since in 96 per cent 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 per cent for those with only a grade I apical systolic

murmur, to 30 per cent for those with failure end/or pericarditis.

In cases with pre~existing heart disease, the prognosis was
poor. Only 30 per cent of those without pericarditis or failure,
and none of those with pericarditis ani/or failure, were without

heart disease five years later.
These results indicate the trend of rheumatic heart disease.

Fenstein and Spagnuolo(1960), after observing a large number
of children and young adolescents who had had at least two attacks,
found that recurrences of rheumatic fever run very true to the form
of the first attack, especially as regards cardiac features. Alto-

gether, 161 cases were studied. With very few exceptionms, patients

who /
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- who had no organic murmur during one attack emerged equally unscathed
from the next., If an organic murmur had been audible during the
earlier illness, the cardiac damage persisted, recurred or increased,
during subsequent episodes. Thg majority of their patients were
between six and eleveﬁ.years of age and they found that within

these limits, cardiac damage was not confined to any particular
age-group. However, they pointed out that their observation in

this restricted age group does not invalidate the accepted fact

that older patients with a first attack of rheumatic fever are less

liable to cardiac complications.

In patients who escape damage to.their hearts, the pattern of
non-cardiac manifestations - arthropy, chorea, erythema marginatum,
gbdominal pain - in one attack, tended to repeat itself in later
attacks. They found, however, that this tendency was less marked

when cardiac lesions were present.

Mortality of Rheumatio Fever.

Bland and.Jones(1938),published their results after a study
of 1,500 cases of rheumatic fever in children and adolescents under
the age of 21 years, who had been admitted to their hospital since

1921.

Among these patients, there were 306 deaths., Rheumatic fever
was the outstending cause of death in 250 (82 per cent) proven

instances.

The early years after the onset of an attack of rheumatic

fever /
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fever proved to be a critical period.

In apprciimately half (47 per cent) of the fatal cases, death
had occurred during the first three years, and in two-thirds (62 per
cent), during the initié.l five years. Thereafter the extent of
residual cardiac enlargement and, to & lesser degree, the rapidity
with which it devéloped, aerved as the most reliable criteria of the
severity of the preceding infection, as well as an index of the future
susceptibility of the individual patient to subsequent fatael rheumatic
fever, The age of the patient a."l: the time of onset of rheumatic
fefrer dliring the first 15 years of lif'e was of no significance so

far as duration of life was concerned.

G.E.M. .'i'uaca‘l:t(lgl"3 ), after a seven-year study on rheumatic fever,
found that there were 42 deaths (6.5 per cent) among 645 patients

suffering from rheumatic fever.

Vegetations of acute rheumatism are caused by the deposition
of blood platelets and fibrin on the valves. Hitherto, it has been.
| an accepted fact that the chronic thickening and stenosis occurring
in heé{rfvalves which have been affected by acute rheumatism, are
produced by inflammation.

Two workers in recent years have thrown light on a most inter-

(1951)

esting subject. F.R. Magarey , on the iines of the thrombus
hypothesis, has shown how vascular thickenings can be produced by the

orgenisation of fibrin deposits.

These /
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These findings were corroberated by P.S. Tweed'y( 195 6). Magarey
showed that when fibrin is deposited on a heart valve, it undergoes
organisation, and is converted into fibrous tissue which becomes
incorporated into the valve substance, and so adds to its thickness.
He also showed how deposits at the junctions of the cusps form
adhesions between them, and thus narrow the orifices. Both Magarey

and Tweedy identify this deposit as incompletely organised fibrin.
This biechemical relationship between fibrin and plasmofibrinogen

may be represented diagramatically as follows:~—

Prothrombin

\ Platelets ¢—

Plasma accelerators

Serum accelerators \ Thromboplastinogen

Calcium le'omboplastin

A 4

Thrombin

Fibrinogen —— Fibrin

This diegram is illustrated in "Textbook of Medicine", (9th

Edition) by Cecil and Loeb, Seunders end Co., London 1955, p.1197.

The significance of this relationship will be considered im

Chapter V of this work.




CHAPTER V.

A Resumé of the Treatment of Rheumatic Fever

Rest

The first rational approach to the treatment of rheumatic fever

(1877)

was mede by Sibson , by introducing rest. Few people have
seriously questioned the principle that if the work of the heart
could be reduced during the illness, the amount of inflammation,

and consequently the amount of residual scarring, might be reduced.

Nowadays, absolute rest in bed is insisted upon during the

acute stage and for those with cardiac failure.

Bywaters et a1(195 é) recommend that the length of rest in bed
be limited by improvement in the clinical condition and laboratory

evidence of quiescence of the disease

Pointers to clinical activity inélude tachycardia; fever;
joint involvement; failure to gain in weight (in children); chorea,

(unless it has become a tic); nodules; and erythema marginatum.

Laborator:y evidence of quiescence is provided by disappearance
of C-Reactive protein from the serum and by return to normal of the
erythrocyte sedimentation rate for a minimum of two weeks. (The

normal, per Westergren Method, is up to 15 mm. in the first hour).

- Diet
Diet during the course of rheumatic fever should be light and

easily /
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. ) o
easily digested. Ann Purdy(l‘57) stresses that the diet should
have a high-protein, high carbohydrate content. Milk, fish, citrus
foods, whole-grain cereals and breads are all examples of food stﬁffs

which should be given.

Drug Therapy

Milton S. Saslow(1955) advised that the medicinal treatment of

rheumatic fever should be broken down into four stages viz. -

(1) that of the acute streptococcal infection if any.
(2) that of the active stage of the disease.
(3) that of the patient during convalescence.

(4) that of the patient in later stages, if cardiac .

involvement occurs.
Each of these stages will now be dealt with in turn.

(1) Treatment of the Acute Streptococcal Infection

\
: An extract from the American Heart Association's Statement(lgeo’
on the diagnosis of streptococcal infections, and their treatment
during the course of rheumatic fever, and in the after-care of the

rheumatic individual, is to be found in Appendix D of this work,

Penicillin is the drug of choice in the treatment of strepto-
coccal infections as it is bactericidal in action.  Sulphonamides,

having only a bacteriostatic action, should not be used therapeutically.

I have made a practice of administering a course of Crystalline
Penicillin, in a dosage of one million units daily, followed by

500,000 units twice daily for six days, to all patients found to

be /
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be harbouring haemolytic streptococci in their throats., If, at the
end of this treatment, the orgenisms are again isolated on a throat

swab culture, the course of penicillin is repeated.

Milten S. Saslow(1955 ) recommends either of two courses =

(a) Oral Course
200,000 units four times daily for children
for 5 days
300,000 units four times daily for adults ‘
followed by three doses daily for an additional 5 days.
(b) Injection Dose |
300,000 units of Procaine Penicillin with aluminium monostearate

in 0il, intramuscularly every dey for three doses in children

and 600,000 units for each of three daily injections for adults,

Mortimer et 81¢39%8) conancted o clinicel triel in which a
series of patients were given penicillin for six weeks during their
illness. At the end of one year, on comparing this group with
their control series, they found that those who had received peni-
cillin during their illness, had a difference of highly probable
statisticel significence in the incidence of organic murmurs in
patients without advanced valvular heart disease on admission,
However, there was no significant difference between the two groups
in symptomatology, laboratory phenomena or cardiac manifestations,

during the first six weeks.

(2) Treatment of the Active Stage

Tt has been common knowledge for meny years, that Salicylates

are /
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are of unequivocel value in the treatment of rheumatic fever. Ann

1 .
Purdy( 957) advises salicylates to be given in the dosage as esti-
mated by one grain per pound of bodyweight, in divided doses every

five hours dsy and night.

The Rheumatic Fever Committee of the Royal College of Physicians
in London, in their Report(lyﬂ) suggested as a general rule, a dose
of 1% grains for every year of a child's age, an equal amount of
sodium bicarbonate being given with each dose. The dose should
never be given on an empty stomach., This dosage is normally
regulated by estimating the serum salicylate levels, and adjusted

so that this level remesins between 30-40 mgms. per 100 ml,

Recently there has been much controversy regarding the use of

Cortisone, either alone or in conjunction with salicylate treatment.

K.S. Holt et a1(1951+ ) made an attempt to prove whether cortisone
had a beneficial effect in the treatment of acute rheumatic fever,
'From their results it appeared that salicylate given alone was not
the better drug of choice in the treatment of rheumatic fever, although
they admitted that further study was required to determine whether

the addition of salicylate to cortisone treatment was of value or not.

The United Kingdom and United States co-operative clinical trial
ﬁas set up in 1951-1952 to compare the relative merits of A.C.T.H.,
Cortisone and Aspirin, in the treatment of rheumatic fever and pre-
vention of rheumatic heart disease, Their conclusion, as stated in

- their Joint Report(1955 ) was that there was no evidence that treat-

ment with either A.C.T.H., Cortisone or Aspirin resulted in uniform

termination /
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termination of the disease. Treatment with eithef A.C.T.H. or
Cortisone had resulted in more prompt control of certain acute
manifestations, but this more rapid improvement was balanced by a
greater tendency for the acute manifestations to re-appear for e
limited period upon cessation of treatment, Treatment with the
hormones was followed by a more rapid disappearance of nodules and
soft apical systolic murmurs, At the end of one year, however, no
significant difference among the three groups, occurred in the status
_of the heart.

The Five-Year Joint U.K., - U.S.A, Report(l%o) , recorded the
state of the patients after a follow-up of five years. The con-
clusion was reached that prognosis is not influenced more by one

treatment than by another.

In & Leading Artiole in the British Medicsl Journsl(1960) st
is suggested that perhaps larger doses of hormone, adjusted to the
age and weight of the patient, and possibly combined with higher
dosage of salicylé,tes than those used in the trial, might prove to

be helpful. However, both these treatments have dangers attached.

Work of outstending importance in support of salicylate treat-
ment in rheumatic fever has been carried out by several workers.

’ Hagarey(l951) and Tweedy(1956), as mentioned earlier have shown
that when fibrin is deposited on & heart valve, it undergoes orgean-

isation and is converted into fibrous tissue which becomes incor-

) poi‘ated. in the valve substance, so adding to its thickness with

consequent valvular demage.

A/
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A published account of plasme fibrinogen in rheumatic fever was
written by C. A. Ernstene'1950),  on studying twenty~two patients
with rheumatic fever, he found that the mean plasma fibrinogen con-
centration level did not reach the normal value of 0.3G. per 100 ml,
until about 12 weeks of intermittent salicylate therapy, and that
there was pronounced individuel variation in the rate of fall of
plasma fibrinogen so that the distribution of fibrinogen concen-
trations apparent]y becomes increasingly dispersed with the passage
of time.,

1(1957)

- Again, Reid and Sprou studied 33 consecutive casés of
acute rheumatic fever during the first 21 days of full salicylate
therapy, controlled by serum salicylate levels; maintaining these
at between 30 and 45 mg. per 100 ml. They found an abnormally high
Plasma fibrinogen concentration in each of the cases on admission to

hospital. This fell rapidly and uniformly during a continuous

intensive course of salicylate treatment.

This result was sharply in contrast to Ernstene's results, but

he used short intermittent courses of salicylates.

Reid and Sproul reported relapses in six patients, when sali-
cylate therapy was discontinued, each relapse being accompanied by
elevation of plasma fibrinogen, which returned to normal after a

second course of salicylate.

Their results provide definite evidence that salicylate does

. more than just relieve symptoms, having a direct effect in eradicating

excess /



4L8.

excess of plasma fibrinogen in the circulating blood of rheumatic
fever patienfs, and preventing at least some degree of cardiac
damage, though this is not the complete answer to preventing sub-
sequent cardiac damaege. As seven of their patients showed fibrin-
ogen levels still slightly above normal after 21 days of treatment,
this confirms, as is generally regarded to be the case, that there

is no set optimum dosage level of the drug.

In each case, the dose and duration of treatment should be
cqntrolled not only by frequent estimations of serum salicylate
levels, but also with reference to the fibrinogen concentration, in
conjunction with other better lmown tests of activity, e.g., erythro-

eyte sedimentation rate and C-reactive protein.

On considering the above results of Reid and Sproul, Holt et al,
and those of the Combined U.K. and U.S. Clinical Trial, it appears
that to date, the only really adequate treatment of rheumatic fever
at present is with salicylate therapy in adequate dosage amd for a

sufficient period of time.

 Digitelis and Diuretics may be required if the patient develops

cardiac failure during the course of the illness, but salicylate

therapy must also be continued at that time.

Intercurrent Infections

The patient must be isolated from all infected persons,
" especially if the infection is suspected as being due to haemolytic

streptococci. Any infection occurring in the patient must be

immediately treated with a course of penicillin.
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(3) care of the Patient During Convalescence

As soon as active symptoms and signs of rheumatic fever have
abated, the rheumatic child should have occupational therapy, con-
tinued general education, and physiotherapy. A continual watch

must be kept for recurrence of active rheumatic disease,

(4) After Care of the Rheumatic Patient

To remove possible foci of infection, septic teeth, tonsils and

adenoids should be removed under cover of penicillin therapy.

Irmmediately after an attack of rheumatic fever, the patient
should commence a prophylactic regime to prevent a recurrence of the

disease. Prophylaxis is discussed in Chapter VII of this work.

A patient whose heart has been affected, must be taught how to
live with his disability, and with these patients, great help is
of'ten obtained from the advice of a Social Welfare Worker. How-
ever, it must be stressed that it is imperative to avold a patient
being converted into a cardiac neurotic. Those patients with valv-

ular disease must be observed in case they require valvulotomy.

Paul Wood(195 62) states that "in general, any patient suffering

from the effects of mitral stenosis requires valvotomy, any who is

eble to continue his normal occupation without distress, does not".




CHAPTER VI

Findings on 437 Cases of Rheumatic Fever

Studied Within the Glasgow Ares.

437 cases of rheumatic fever were studied in this work, Of
these, 37 cases were re-admissions, leaving a total of 400 patients
studied. Data for the patients in the Sick Children's Hospital,
Yorkhill, Glasgow, was obtained from Case Histories, as was that
pertaining to those patients admitted to the Western District Hos-

pital, Glasgow, between the years 1950-1952 inclusive.

Several very interesting findings arose, viz, -

Three patients presenting with arthritis and carditis, also
had congenital heart diseese, one of whom died.

One patient who presented with chorea also had rheumatoid _
arthritis.

Three patients had choreiform moveme’nts of one side of the
body only; one was left, and two were right-sided.

Only seven patients were noted as having rheumatic nodules.
Two of these pa'l;ients presented with both grthritis and chorea
occurring simultaneously.

Two patients presenting with arthritis also developed acute
~ nephritis which subsided spontaneously.
Two patients presented with arthritis and erythema nodosum,
One case with chorea had erythema marginatum on admission.

Six cases which presented with arthritis were recorded as having

palpable /




51.

palpable rheumatic nodules, Four of these presented with arthritis,

and two presented with arthritis and chorea occurring simultaneously.
Four cases presenting with arthritis relapsed, to present with

chorea within intervals of six weeks, three, sixteen and seventeen

months, respectively.

One case of chorea was re-admitted twenty-one months later with

rheumatic fever.

One patient presenting with arthritis relapsed within 33 months
.and again 19 months later.
One patient with chorea relapsed within five months, again 15

months later, and again five months later.

The earliest recurrence of patients presenting with arthritis
ocecurred four months after discharge from hospital., The longest

period of time which occurred before a first recurrence was 81 months.

The earliest recurrence of chorea was six weeks and the longest

period prior to a first recurrence was 26 months,

From these results it is noticeable that there is still a risk
of a first recurrence of rheumatic fever for as long as 8l months

(approximately seven years) after the initial attack.

It should be noted, that this does not represent the natural
recurrence rate of rheumatic fever in this series as many latterly

~ were on prophylactic regimes. !

Mortality Rate
Of the 400 patients studied, there were 7 deaths. (1.75 per cent)

attributable /
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attributable to acute rheumatic fever. The ratio of females to

males was 5 : 2,

Ihree of these patients had developed mitral stenosis, aortic
incompetence, pericarditis, and ultimately congestive cardiac failure

prior to death.

Iwo died after developing congestive cardiac failure superimposed

upon mitral stenosis and aortic incompetence.

Iwo died with acute bacterial endocarditis superimposed on mitral

stenosis and aortic incompetence.

Their ages were 5, 7, 10, 13 and 15 years in females and 1l years.

and 15 years of age in males.

A further patient, (a female aged 17 years) who had developed
mitral stenosis subsequent to an attack of chorea, was readmitted
(31 months after her discharge from hospital), suffering from a right
hemiplegia due, it was decided, to a cerébrél embolism in the left
lenticulo-striate branch of the middle cerebral artery. She greatly
recovered from this, only to collapse and die suddenly, two days after

returning home, Autopsy was not performed.

The total mortality rate was therefore 8 (2 per cent), the ratio

of females to males being 3 : 1.

Results of Electrocardiograph Recordings (E.C.G.s)

There were 130 records of electrocardiograph tracings available
for Study'o
88 of these were taken during the course of an attack of rheum-

atic /
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rheumatic fever, and include those records'available at Yorkhill
Hospital, as well as at the Western District Hospital. The findings
were as follows:=

30 E.C.G.s showed normal tracings.

31 were "within normal limits".

3 showed "splintering of the Q.R.S complex" (of no significance).

2 showed "sinus bradycardia with left axis deviation".

(of no real significance).
I showed "early right axis deviation" (of no real significance).
4 showed "prominent Q waves" (of doubtful significance).

2 showed "abnormal P waves" - indicating previous rheumatic
infection.

5 showed evidence of "early mitral stenosis",

Only 7 E.C.G.s (7.9 per cent) showed "prolongation of the P-R

interval®™ - which is indicative of an. active myocarditis.

42 E.C.G. tracings were recorded on discharge from the ward
prior to entering the Rheumatic Fever Prophylactic Cliniec and these

will be described in Chapter VII.




Table Showing Incidence of
Carditis in the Present Work

Age Incidence | O-h yrs. | 5-9 yrs. | 10-15 yrs.

Total Cases '
with Arthritis 10 117 149
with Carditis 3 47 76
wlout Carditis 7 70 73
Total Cases: ,

with Chorea - 48 63
with Carditis - 8 19
w'oaat Carditis - 40 N
Total Cases with

Arthritis and

Chorea - 2 3

with Carditis - 1 2
w'out Carditis - 1 1

16-21 yrse

41
26

15

From this table the following facts emerge:-

Of the 317 cases presenting with arthritis, 152 (47.9%) had

carditis and 165 (52.1%) were free from carditis.

Of the 115 cases presenting with chorea, 30 (26.1%) had carditis

and 85 (73.9%) .were free from carditis.

Of the 5 cases presenting with arthritis and chorea together, 3

had carditis, and two were free from carditis.

Carditis occurring during rheumatic fever was most common in

10-15 age group.
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Valvular Damage

In the 37 recurrent cases, only the final valvular damage was
teken into account, no murmur was therefore counted twice in the one

patient.

The following table illustrates the incidence of valvular disease.

Mitral Valve Aortic Valve Combined

Lesions Lesions M.and A.

Lesions.
Arthritis patients 67 9 29
Chorea patients 1 - 8
Arthritis + Chorea 1 ’ - 1
TOTALS: 82 : 9 38

% of 400 cases : 20.5 2.25 9.5

As can be seen from the above table, the mitral valve was the
most affected, damage being present in 20.5 per cent of the total

400 cases of rheumatic fever.

The following table reveals the sex and age incidence of valv-

ulitis occurring amongst the 400 patients.
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Valvular Damage During Illness

Age Incid. 0 -4 5 =9 10 - 15 16 - 21

Sex | M. F.| M. F.| M. P |M. F.
% 1 - 31w anlw 16| 5 &
No. of attack ( 2 | =~ ~ 5 21 6 6 2 3
of (31 - -1 1 1| 5 2 3
Rheumatic Fever (
(Ceraitis) (% |- - | - - - - | - 1
51 - -~ |- -1 - - - -
( 6 - - - - - 1 - -
-:3 |18 : 14| 25 : 26 9: 11
§ 11 - -1- 311 7 - 1
No. of attack ( 2 -7 1 - 1 3 - 1
of (3 - = | - - - - - 1
Rheumatic Fever é vl - -1- 1
(Chorea) | -7
Y os |- - -] - -] - 1
- - 11: 3 2:11 -: 4
Carditis and
. Chorea - - - 1 - 1 - -
TOTALS: -:3 |19:18|27:38 | 9:15

74 females : 55 males (ratio 1.3 : 1).
Thus valvulitis was found to be more common in females and the
greatest incidence of valvulitis occurs between the ages of
10 - 15 years.
It was not possible for me to assess the amount of residual
valvular damage in the Yorkhill Hospital patients, so this will not

be discussed here.

It was interesting to note that one female patient aged 1 years

had /




57.

had had six attacks of rheumatic fever(présenting with arthritis)

and had no resultant cardiac damage.

bad no resulting cardisc lesionm.

Arthritis, Chorea, Arthritis and Chorea

A nineteen year old male had had four attacks of arthritis and

- Carditis. -
‘ Valvular disease. %

DIAGRAM 18,

Considered Together Cases
| 0=l yrs. | 5-9 yrs. | 10-15 yrs. |16~21 yrs.
Age Incidence 10 167 215 45
No. with Carditis 3 56 95 28
No. without Cg.rditis 7 111 20 17
No. with Valvular Damage 3 37 65 2l
215
! ~~ 2l5h
200 -
175 167 |
-
150
| 125 -
o 100 |
&
g 75
9 50
o
4 25 1
O k= l Il e R
- _Ycarsofagc O0-4 5-9 |0-I15 16-2I

The above diagram illustrates the incidence of carditis
and valvular damage in the various age groups of the 400

patients studied.

The numbers at the top of each column

indicate the total number of patients in thet particular

age group.
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Incidence of Pericarditis

Of the 400 patients studied, 11 of those presenting with arthritis
developed pericarditis, and 4 of those patients presenting with chorea
also developed pericarditis. The total number was therefore 15 cases

(3.75%).

Recurrences of Rheumatic Fever
with Resultant Cardiac Status.

Of the 37 recurrent attacks in 29 patients, 18 patients had no
organic murmur present, either during the earlier attack or subse-
quently; 4 patients had orgenic murmurs during the earlier atfack,
and the murmurs persisted unchanged; in the remaining 7 patients, 2
had no orgenic murmurs in the earlier attack but developed gross
organic murmurs after subsequent episodes, and 5 had organic murmurs
during the earlier attack, and these increased after subsequent attacks.

Thus with two exceptions, patients who had no organic murmur
during one attack, émerged equally unscathed from subsequent attacks.
In 5 cases when the orgenic murmur was audible during the earlier
illness, the damage increased sdbsequéntly, but in 4 cases the original
murmur remained unchanged in subsequent attacks.  These results are

(1960).

similar‘to those found by Feinstein and Spagnuolo

Incidence of Faﬁi;x History

2l patients presenting with arthritis gave a family history of
either chorea or rheumatic fever.

The corresponding number in those presenting with chorea was 13,

In only one case was there a history of a further sibling being

"affected by rheumatic fever at the same time.
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CHAPTER VII

Prophylaxis of Rheumatic Fever

The Need for Prophylaxis

It is well known that rheumatic fever is a common source of

heart disease.

The Rheumatic Fever Committee of the Royal Coilege of Physiciens,
London, issued an Interim Report(19#7), which resulted in the compul-
sory notifioation of acute rheumatism (including chorea) in certain
English Local Health Authority areas., As a result of this the
Bheumatic.Fever Committee were able to state in their Further
Report(1957) that in 1956 in England and Wales, there were 8,208
deaths attributed to chronic rheumatic heart disease, many of them in
persons under 35 years of age, and 208 deaths directly attributable
to rheumatic fever. This number of deaths due directly to Iheumatid
fever, showed a marked decrease over fhe previous ten years. Even so,
the results indicated that rheumatic fevér is still of outstanding
importance as a cause of death and disablement in the younger popu-

lation.

Lee£{1956) opowed that in notifying areas 0.027% of school

children are attacked by rheumatic fever each year.

Rheumatic fever is a disease that can usually be prevented by
early detection and adequate treatment of streptococcal infections.

Recurrences /
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Recurrences havé been reported in as many as 50% ofvthese cases who
develop attacks of streptococcal disease. This has been ably shown
by Massel et al.(1951), in their work on prevention of rheumatic
fever;by prompt penicillin therapy of haemolytic streptococcal

respiratory disease.

According to work done by Rantz et al.(19k8), it is reported
that rheumatic fever follows on approximately 3 per cent of all

groupl'A' beta~haemolytic streptococcal infections.

R.A.N. Hitchins(1958) described the experiences of recurrent
attacks:of theumatic fever in a group of Cardiff school children
with rheumatic heart disease, who attended the School Rheumatic
Cliniec from 1931-1950. He observed that recurrent episodes occurred

in about one third of the whole group.

The classic study which reveals the risk of recurrent attacks
of rheumatic fever, and the natural history of the disease, was
that done by Dr. E. F. Bland, and the late Dr. T. Duckett Jones(l95l);
After studying 1,000 patients since childhood, over a period of 20
years, they noted that the recurrence rate of rheumatic fever remained
roughly stable for the five years after the initial attack and then

slowly began to decline.

R, ash{19%8) Lublished his findings after studying 588 children
for the first ten years following their initial attack of rheumatic

infection. During this time, forty per cent of the group had

" developed recurrences of rheumatic infection within the first two

years; fifty-eight per cent within five years; and sixty-three

per /



61.

per cent within ten years.

He considered that two-thirds of the recurrences might have
been prevented by adequate antibiotic therapy for a period of two

years after the attack.

In order to prevent such recurrences, it was recommended by
the American Heart Association (through their Committees Appointed
by the Council on Rheumatic Fever and Congenital Heart I)J‘.svaaa,se(l%3 ) ) ’
that after an attack of rheumatic fever a patient should be placed
on a prophylactic regime against streptococcal infection, which

regime should continue indefinitely.

The pioneer work in the prophylaxis of rheumatic fever was

(1939) (1939)

carried out by Thomas and France and Coburn and Moore
They introduced the prophylactic use of small daily doses of Sulph-
onilamide over long periods, and found that this was of good effect

in preventing recurrences of acute rheumetism,

P.J. Burke( 191"7)

published the first results with penicillin
prophylaxis, finding that rheumatic manifestations were five times
more frequent, and throat infections six times more frequent in the

control group than in the treated group.

Elias et al.(1951) first reported on N.N'dibenzylethylenediamine
penicillin (known also as intramuscular Benzathine Penicillin G).
In the following year, the preparation first appeared on the market,

ff( 1952) made the important discovery that of

and Stollerman and Ruso
16 patients, mostly children, given 1.25 million units of Benzathine

Penicillin ¢, /
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Penicillin G, all had assaysble levels after 21 days, and that even
28 days after the injection had been given, 75% of the patients

still had assayable penicillin blood levels,

It was not technically possible to have Penicillin blood levels
assayed at the Western District Hospital during the years the Prophy-
lactic Follow-up Clinic was in progress (commenced in 1953). However,
using the figures of Stollerman and Rusoff, stating that the admini-
stration of 1.25 million units of intramuscular Benzathine Penicillin
resulted in assayable blood levels after 21 days, it was decided to
commence prophylaxis in a number of patients (chosen by random
selection) with 600,000 units (2 cc.) every two weeks of Benzethacil
N.N'-dibenzylethylenediame Dipenicillin G aqueous suspension. This
dosage was recommended by the manufacturers, Messrs. Wyath Ltd., who
kindly supplied us with this material, known under the trade-name of
"Penidural® L.A. Each cc. of "Penidural" L.,A. contains 300,000 units
(approximately 300 mg.) of N.N'-dibenzylethylenediamine Dipenicillin G
with 0.014% propylparshydroxybenzoate and 0.12% of methylparahydroxy-

benzoate as preservatives,

Before discussing clinical work and results, it is necessary to
consider whether the dosage of penicillin given could be regarded as

adequate.

(1954)
It was gratifying to learn from work done by Putnam and Roberts

that in their series of 64 injections of Benzathine Penieillin G to
"7 patients (each of whom were susceptible to streptococcal infections),

by the intramuscular route, in doses of 1.2 million units at monthly

intervals /
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intervals, blood concentrations of penicillin taken from 5 to 39
deys after injection, varied from 0.02 unit per ml, to 0.210 unit
per ml, ©Not one of these patients failed to show penicillin in

the serum up to 39 days after administration of the injection.

(19542)

Later, Stollerman stated that an intramuscular injection
of 600,000 units of Benzathine Penicillin resulted in a penicillin
blood level of Q.1 - 0.4 unit per ml., continuing up to 0.4 unit

per ml, for ten days, then falling to 0.3 unit per ml., until the
twelvth day affer the injection - the level then dropping steadily
thereafter. He concluded that "The injection of 600,000 units of
N.N'—dibenzylethyléneaiamine Dipenicillin G provides low serum levels -

of penicillin for 12-1); days".

In a study of the prophylaxis of the recurrence of rheumatic
fever by Kohn et a1(1953), it was repeatedly found that the group
tA' strains of the haemolytic streptococcus were sensitive within

the renge of 0,001 to 0.008 Oxford unit of penicillin per ml., Of

these, 80% were sensitive within the range of .00l to .02 unit.

This is proof indeed that penicillin, if adequately given, is

1etha1 to the haemolytic streptococcus.

However, since carrying out my work for this Thesis, I am now
of the opinion that in some instances, with the use of long-acting
ihtfamuscular penicillin; the patient harﬁours haemolytic strepto-
cocei in some inaccessible regionm, which allows them to escape the

.effects of the penicillin with the possibility of recurrence of

rheumatic fever, The reason for this statement is the fact that

five /
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five of my patients who were on a prophylactic regime with intra-
muiscular penicillin, were found to have haemolytic streptococci on
routine throat swab culture. These organisms had not become
insensitive to penicillin, and after a course of oral benzathine
penicillin given for five days (the intramuscular penicillin also
héving been given) there were no haemolytic streptococci found on

a repeat throat swab culture teken on the sixth day.
These cases will be described later.

At the time of my work, as stated before, it was not technically
possible to have penicillin blood levels performed. Cope et a1(1960),
have proved that by using penicillin G. orally, in a dose of 200,000
units b.d., the blood penicillin level reaches the required 0.08 unit

per ml, within 30-60 minutes, and is maintained for longer than three

hours,

The dosage administered (for eradicating haemolytic streptococci
found on routine throat swab culturesj in my series was Permapen
Penicillin (Benzathine Penicillin) 400,060 units thrice daily for
five days. This dose, inh comparison with the findings of Cope et

el, was more than sufficient for eradicating haemolytic streptococeci.

In their wbrk, the above authors, whilst administering oral
peniciilin as o prophylactic meésure found that many children
developed a high anti-streptolysin '0' titre in the absence of
evidence of rheumatic disease and they remarked that they were
.unable to isolate group 'A' streptococci from the throats of their
patients before or during e period of rising titre of ASO, despite

constant /
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constant effort. This finding, together with the'suggestion of
Massel et al(1951) " .eee. that the Group 'C' or Group 'G!' strepto-
cocci were responsible for the ASO rise in their patients" led Cope

et al(l960) to state "that it seems open to question whether the ASO
rise in these (their own) cases were due to a streptococcal other than
group 'A!' or whether the group 'A' streptococcus was harboured by the
patient in some inaccessible region, and thus despité penicillin

prophylexis." This is in agreement with my findings.

Experience of Rheumatic Fever Prophylactic Clinic

at the Western District Hospital, Glasgow

As stated earlier in this work, it was decided in 1953 to com-
mence & prophylactic regime for the cases of rheumatic fever (up to
the age of 21 years) which were admitted to the Western District
Hospital, Glasgow.

This work was greatly hindered by the fact that many laboratory
facilities were unobtainable at that time, viz., - typing of haemo-
lytic streptococci; estimation of anti-streptolysin '0' titre,
C-reactive protein.

It was not possible to have the blood penicillin levels of the
patients estimated.

This work is presented with a view to suggesting a method of
prophylaxis which has not been tried before. It also proposes an
alternative method of dealing with the rather difficult teen-age
- group of patients.

As the number of patients was necessarily small, (because of

the /
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the falling incidence of rheumatic fever generally)-it is not possible
to generalise in the menner possible when several hundred patients are

considered. Altogether 42 patients were studied.

The prophylactic drug of choice was finally considered to be

intramuscular Benzathine Penicillin G. (Benzethacil N.N'-Dibenzyl-

ethelenediamine Dipenicillin G. - also known as "Penidural" Penicillin).

The broad-spectrum antibiotics (chloromycetin, erythromycin, aureo-
myein, tetracycline) were considered, but in view of the fact that there
is a high ocourrence rate of digestive upsets and fungus infections
associated with these drugs it was decided that their place in con-
tinuous prophylaxis was limited. The broad-spectrum antibiotics are

also costly, and are less effective against haemolytic streptococci.

. The Sulphonamide drugs were also considered, but though they
‘have tﬁe advan&agé of being of low cost, they have the disadventages
that they are liable to cause skin eruptions, blood disorders, par-
ticularly agranulocytosis; also, the sulphonamides are known to cause
the development of resistent micro-organisms in the throat. Peni-
¢illin is relatively inexpensive, more effective against haemolytic
streptococeci, énd toxic manifestations such as allergic reactions,
urticaria, oedema and joint inflammation are less severe than with

any of the aforementioned drugs.

The intramuscular penicillin was chosen, as against the oral

variety, so as to ensure if possible, continuous supervision of the

‘patients, and thus, continuous prophylaxis.

The /
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The final reason towards making the choice of Penicillin as the
prophylactic drug to be used, was the fact that, to that date, there
had been no reports of any strain of resistant haemolytic strepto-

cocci resulting from continuous prophylaxis.

(a) The Rheumatic Fever Prophylactic and Follow-up
Clinic at the Western District Hospital, Glasgow

Method

The Rheumatic fever Prophylactic and Follow-up Clinic was
comnenced in 1953 at the Western District Hospital, in view of the
increase in the number of cases of rheumatic fever which were being
admitted that year. The prophylactic regime, which is described
below, was an original attempt at estimating the benefit using

Penicillin as a pfophylactic agent.

The series was limited to children and young persons up to

21 years of age.

All patients entering the trial had been admitted to hospital
suffering from rheumatic fever, as diagnosed according to the Jones'
Criteria (Modified), which was accepted by the Committee of the
Executive Council of the American Heart Association on the Standards
and Criteria for the Progrems of Care of Rheumatic Fever and Con-

genital Héart Disease, in the Report(l955).

In all, 42 patients entered the trial. Two (both females)
| presented with chorea, and 40 presented with arthritis., This number
‘is necessarily small, as the incidence of cases admitted to the hos-

pital began to fail during the following years until by the end of

1959, /
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1959, there were none.

Ratio of females to males was 1 : 1.2. Average age of the

patient was 13.8 years.

The cases were divided by random selection, into two groups,
viz.:~-

Group (A) - Those receiving fortnightly injections of 2 cc.
(600,000 units) of Benzethacil N.N'~-dibenzylethylenedieamine Dipeni-
cillin G. (as recommended by Messrs. Wyath Ltd., the manufacturers),
during the months of October to June each year. This limited
duration of time was necessary as, almost without exception, the
patients were against the idea of regular injections for an indefinite
period of time, It would have been preferable to have continued the
prophylexis regularly every month., There were 23 patients in this
group,

Group (B) - Those who were to act as a control series. There
were 19 patients in this group. They were instructed to attend the

elinic at intervals of six weeks, but were very erratic in attending.

The ‘ages of the patients ranged from seven years to twenty-one
years of age. 'With the exception of one patient (J.S. who failed
to attend for her injections until after she had had a recurrence),
all were included in the trial immediately after their discharge

from hospital.

At each visit to the Clinic the patient was examined, a throat
swab culture was teken, and the erythrocyte sedimentation rate was

estimated, /
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estimated, using the Westergren Method.

Haemoglobin estimation (using the Sahli method) and Chest X-rays

were perf'ormed when indicated.

In all, 485 injections of "Penidural" Penicillin were given.

Difficulties Encountered

As stated previously, it was not technically possible, at that
time, to have blood penicillin levels estimated, nor was it possible
to have antistreptolysin titres carried out, nor typing of any haemo-

lytic streptococci which were present on culturing throat swabs.

Seven of the patients (A.G., J.McH., C.J., K.G., H.G., J.B.,
and R.S.) latterly attended well., However, the remaining sixteen

had poor attendance records -

There were seven defaulters after fourteen to twenty-one injec-
tions and the remaining nine patients defaulted after injections
varying in number from two to eight. This reveals that it proved
to be most difficult and, in some cases, impossible, to persuade

the patients to continue to attend the clinic.

Those with good attendance records were either accompanied
each time by a pafent , OT wére constantly enforced by their parents
t§ attend. The defaulters gave varied reasons for digcontinuing
their treétnient. It was very much in evidence that the majority
were going through the difficult teen-age era, vand that their

'réspeetive parents or guardiens had very little interest in their

health. /
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health. The "five-year" routine follow-up clinics had to be held
on Sunday afternoons, and without the help of nursing staff, due to
lack of accommodation of examination rooms during weekdays, and

general shortage of nursing staff at weekends.

The help of a Welfare or Social Worker was greatly missed to
help "bring it home" to all the parents just how important it was to
have their children attend for treatment. Repeated requests were
sent to parents and guardians by letter - without avail, Several
of the defaulters' homes w