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ACUTE RHEUMATIC FEVER

The presentation of a paper treating of acute rheu-
matic fever 1s beset with numerous difficulties. First, there
exists a mass of literature on the subject; an accumulation of
many yesars, and, at present, there 1s no tendiency toward a cess-
ation of thils accumulation. This condition-immedlately brings
to the sttention the necessity for limiting, selecting ani el-
iminating in the mass of materlal avsilable.

The second difficulty 1s one Ilnherent in any Aiscuss-
ion where the subject is one concerning which but 1ittie 1s
known. Until the etlology of acute rheumatlc fever 1s Alacov-
ered the other phases of the disease will be but imperfectly un-
derstood and dissension will continue to be rife among medical
men when considering rheumatic fever.

It 13 my desirs here to present as comprehensive a
view of the entire subject as possible uniler the conlittons,
partly from purely selfish motives. In an attempt to bbtaln a
proper sequence and organlization the Aisease shall be taken up
in the usual manner, using the headings definition, etiology,
pathology and so on.

No pretence 1s made at having covered most of the 11t-
erature. But a very small fraction has been used in the writing
of this paper.

DEFINITION

1 No definition wlll be satisfactory to all, but the fol-
lowing one from Osler's Principles and Practice of Medlcine will
probably serve as well as any other and so 1s hereby submitted:
"An acute infection, dependent upon an unknown infective agent,
and characterized by arthritis, myocariitis, and a markei tendency
to inflammation of the endocardlum of the valves of the hsart."”

ETIOLOGY

Under this heading "much has beon written and but 1ittle
sai1d."” The etlology of rheumatic fever has engnged the time ana
attention of scientists for a great many years. At present, al-
though much progress has been made, no positive statements con-
cerning the etiology of rheumstlc fever can bhe made. A few of
the more sallent facts assoclabted with the d1sesse will be consid-
ered first followed by a short resume of the theories, past and
present, regardiing etlology.

DISTRIBUTION AND PREVALENCE

Rheumatic fever 1s a digease of temperate and humid cli-
mates belng rare in the tropics. It 1s most prevalent in the nor-
thern latlitudes.

SEASON

A study of the seasonal 1nédidence of attacks of rheu-
matic fever and chorea corroborated the usual impression that the
Algease 13 most common In this country Auring the spring months.
This corresponds with the perilod of worst weather coniltions and
most frequent infectlion of the upper respiratory tract and 1s in
contrast with similar stulies made In England where the peak of
Incidence 13 during the late fall months, at which time cold and
Aamp seem particularly prevalent.

AGE

I

Iy
In a stuly of the age Incldence of the d1sease made at
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the Washington Univers ity School of Medicine one hundred anA
fifty children were considered. In none of the csses had the
primary attack occurred when the patlient was under two vears of
age, but from the age of three years the tendency to rheumatic
fever increased rapidly, a maximum of flirst attacks between the
ages of 10 and 12 years belng noted,.

‘Thils study was made In the pedlatriecs sectlon which-
naturally, d41d not recelve patients older than 14 or 15 yeAars,
and thils fact may detract from the reliabllity of the facts as-
certalned,

1
Of 456 cases admitted to the Montreal General Hospital
there were, under fifteen years, 4.38 per cent; from fifteen to
twenty-five years, 46.68 per cent; from twenty-five to thirty-
five years, 25.87 per cent; from thirty-five to forty-five years,
13.6 per cent; above forty-five years, 7.4 per cent.

From thils we may assume that the disease 1s one of
childhood and early adult life. Most writers give the age in-
cidence as between ten and twelve years. This 1s probsbly true
but the fact must be borne In mind that the d1sease i3 not uncom-
mon in later 1life.

SEX

Consldering all ages, males are affected oftener than
foemales. Below the age of twenty the dlsease occurs more fre-
quently in females. Girls between the ages of ten and fifteen
are quite susceptible to the disesse.

HERED ITY
This 1s not thought to be a factor,
EXPOSURE

Exposure to cold, wet, or a sudden change of temper-
ature is consldered a factor in determining the onset of the Als-
ease,

An attack of rheumatic fever does not confer an immun-
ity, but, similar to pneumonlia,predisposes to further attacks.

2

In the study made at the Washington University School
of Medicine the role of infection in rheumatic fever was psid
partirular attention. Their survey of the association of infect-
lons of the upper respiratory tract with the Incidence of attacks
of the disease and recurrences was made from two stand-points:
(1) the number of attacks preceded by such infections, and (2)
the incldence of such infectinnsg between attacks of rheumatic fev-
er. It was found that In this group of 150 children, rheumatic
fever or chorea had occurred 304 times,snd définite information
concerning the prodromal signs was noted 1in 261 instances. These
are tabulated in the following table, in which 1t will be seen
that colds and sore throats apparently preclpltated 197 of the
attacks-figures which confirm the general 1mpression of the assoc-
1ation of the acute Infectlons of the upper respiratory tract with
rheumatic fever.

zymotic Aiseases and pyogenirc infections preceded 36
attacks while in 28 instances an initial infection was denied.
Studies of the occurrence of colds and sore throats in rheumatic
sub jects without reference to the acute attncks of rheumatism
show the increased incidence of such Infections.

Total attacks preceded by tonsilitis or

sore throat....... 98
Total attacks preceded by common colds... 74
Total attacks preceded by both colds and

sore throats.......... 25
Total attacks preceded by other infections...36
Total attacks preceded by no obvious in-

fectionyevevrn ... 28




The conclusions arrived at in this study were as follows:

Clinical and experimental evidence tends to show the
close association of infections of the upper respiratory tract
with the rheumstic syndrome.

Tonsillectomy, when followed by hyglenic measures, gen-
eral and local, is of value In decreasing the number of recur-
rences.

Care In convalescent home 13 of immedlate benefit to the
child but does not seem to lessen recurrences after the child goes
home .

In a group of 90 chlldren with constant infection in the
naso-pharynx, the percentage of recurrences of rheumntic fever and
chorea was paralleled by the degree of success obtsined In combat-
ing the Infection and improving the living conditions of the child.

Continuing the consideration of infections 1n the etlol-
ogy of rheumatic fever it might be well to nots Kaiser's work."
Kaiser made a study of 439 chilldren noting particularly the rela-
tions of tonsils to acute rheumatism. In his series, a number of-
chlldren who developed a severe rheumnatie infection with carditis,
414 not have tonsillar tissue.

His anslysis of 439 rheumatlec chlldAren 41sclosed the
following facts:

The most susceptible age for the first attack of rheum-
atism is between 8 and 14 years.

Nearly twlce as meany chilldren in the community studiled
developed the first attack when the tonsils were sti1ll present.

Recurrent attacks of rheumatism occurred 10 per cent
less often in children who had their tonsgils removed after the
first attack of rheumatism than 1n those whoase tonstils were not
removed.

The Incidence of carditis as a complication was neariy
as frequent in children who hnd undergone a tonsillectomy ss in
those who had not.

Chorea occurred as a complication with equal frequency
in children operated and not operated on but the assoclation of
carditis with chorea was less in children whose tonsils had been
removed .

Tonslills are the avenue of infectlon in many cases of
rheumatism and bear a definite relationship to the dilsease.
Thelr removal should be advocated in the rheumatic and potent-
1211y rheumatic child untll more 1s known of the etiology of the
disease.

Kaiger's stuldy apparently establishes a definite re-
lationship between tonsils and rheumatic fever ani in addiitlon
proves that rheumatic fever 1s not necessarily the result of ton-
sillar Infection. The tonslls are to be considered as but one of
possibly many avenues of infection.

1

Nabarro ani McDonald in 1929 made a rather thorough in-
vestigation of the bacterlology of the tonslls in relation to
rheumatism 1n chlildren. They endeavored to 1solate all the var-
leties of streptococecl present 1n each tonsll so that the types
could be compared. They used,in their study, fifty rheumatic
tonsils from out<patients with articular rheumatiasm,chorea and
heart conditions, all of whom had some degree of enlargement or
sepsis In thelir tonslls. The non-rheumatic tonslls, 48 in num-
ber, were from patients with enlarged or septic tonsils, but from
whom no history of any rheumatic manifestation could be elicited.



They found that streptococecl isolated from rheu-
matic tonsgils do not dAiffer materlially from those 1solated
from non-rheumatic tonsils snd fitted in this absence of 4if-
ference with the theory that there 1s no speciflc strepto-
coccus which 1s the cause of the disease, but that the con-
dition 1s due to s hypersensitiveness resulting from repeat-
ed small doses of toxin.

Efforts to establish a definite bacterial etiology
in rheumatic fever date back many years. &

Triboulst and Coyon, in 1897, cultivated a diplo-
coccus from five living cases of rheumatle fever, and at autop-
8y on one fatal case. Later (1898) they described the produc-
tion of a mitral endocardiitis in rabbits by the Intravenous
injection of a diplococcus isolated from the blool of a patlent
with rheumntic fever. In another articie Triboulet and Coyon
reported that In 11 consecutlive cases of rheumsatic fever they
had isolated a dlplococcus from the bloodstream.

Apert in 1898, using the methods of Triboulet and
Covon, took blood cultures on two cases of chorea, One yleld-
ed a diplococcus simllar to the strains recovered by these in-
vestigators., In 1899, Westphal, Wassermann and Malkoff made a
bacteriologic study of a fatal case of rheumatlic fever with
chorea nnd endocarditis. A streptococcus was recovered from
the blood,the brain and the heart valves. Experiments were
cenducted on 80 rabbits with the production of arthritis in
a consliderable number.

In 1900, Poynton and Palne demonstrated diplocccel
in eight cnses of rheumatic fever, Flve of the elght cases,
however, were fatal, and In these five the cultures were ob-
tained at post-mortem table. 1In three 6f the elght cases
blood cultures were htaken; two out of the three were nositive
for diplococci. In the remaining five cases, diplococcl were
isolsted from pericardial fluld, vegetations on the heart
valve or from tonsils. When injected into rabbits these dip-
locoeccl produced arthritis, valvulltls and pericarditi=,

Philipp, in 1903, took blood cultures on 31 cases
of rheumatlic fever and obtsalned entlirely negative results.
He concluded that rheumstic fever 1s a speciflc Infecticus
dlsense of unknown etlology.

Loeb, In 1908, took blood cultures on 45 cases of
rheumatic fever. 1In eight patients a streptococcus was ob-
tained which morphologically and culturslly corresponded to
that described by Poynton and Paine and other workers.

In 1908 Beattie examined three cases of fatal
rheumn tic fever at the post mortem table. In all of them
cultures from the heart's blood remained sterile, In.all
three cases, however, streptococcl were grown from pleces of
synovial membrane. Thege strains were identical iIn thelr cult-
ural characteristics, and differed in no way from Yoynton and
Paine's "streptococcus rheumaticus".

In 1913 Rosenow reported the 1solatfon of strepto-
coccl from the joints in seven out of eight cases of rheumat-
ic fever. The same author, In 1914, recovered streptococecl
from the blood stresm in four out of seveon patients with
rheumatic fever. Rosenow dlvided his streptoéocci into three
groups, according to their effect on blood agar: 1.Those pro-
ducing green; 2. Those producing slight hemolysis; 3. Those
producing no perceptible change. Rosenow claimed that under
certain conditions any of the three varleties could be convert-
ed one into the other. When these streptococcl were inijected
into rabbits,they induced arthritils, endocarditis ani pericerd-
itis.




Herry, in 1914, undertook san elaborate study of
rheumatic fever based on 60 cases. Forty-three out of the
slxty ceses ylelded positive blood cultures, In every case
a diplococcus simllar to that described by Foynton and
Palne. Four out of five joint cultures were positive for
streptococcl, and seven pleural flulds rll ylelded strepto-
cocel. Altogether 47 of the 60 cases (78.7 per cent) yleld-
ed a streptococcus from some one of these sources. Herry
found that arthritis, myccarditis amd endocarditis were
readily produced 1n rabblts by Intravenous injections of
these streptococel,

Swift and Kinsella, in 1917, cultured the blood
from 58 cases of rheumatic fever and obtained streptococcl
from 7, or 12 per cent of them. The jolnts were cultured in
25 cases with entlrely negative results. All of Swift and
Kinsella's streptococcl produced green on blood agar plates,
but no strict biological relationship could be establlished
between these strsins by complement-fixation tests. No ag-
glutination tests were made.

In 1925, Clawson 1solated streptococeci from the
blood in a "relative1y high percentage of cases of rheumatic
fever" Altogether twenty strains of streptococel were stud-
led. With one exception they all produced methemoglobin af-
ter a period of cultivatiocn. The excepticnal straln was =
typlcal streptococcus hemolyticus. By Injecting these strep-
tococecl into rabblts,Clawson found that lesions similar to
those occurring in human rheumatic fever could be produced
experimentally.

Zingser and Yu (1928) reported the results of cul-
tures on two cases of rheumatic fever and two cases of rheu-
matic carditis. In one rheumatic fever patient, intra-vitan
blood cultures revealed both an alpha and a gamma straln of
streptococecl. The other rheum=tic patient Aled and at au-
topsy an s lpha streptococcus was recovered from the myocard-
fum and pericardisl fluld., Both of the patients with carditis
died. Cultures from the blcod of both of these patlents were
sterlle, but post mortem cultures from the spleen 1in each in-
stance ylelded a streptococcus.

Suranger and Forro (1928) took blood cultures on
25 cases of "polyarthritis" and obtalned green streptococet
in 17, or €8 per cent, of the series.

In contrast to these positive findings 1s the re-
cent study of Nye ani Seegal (1929) on the bascteriology of
the blood in rheumatic fever. Fifty cublec centimeters or
more of blood was taken In nearly every Instance. 25 cases
were cultured in thils way with entirely negative results.

Small and Birkhaug, whose recent studles (1927)
on the etlology of rheumatic fever have attracted consider-
able attentlion, have not been particularly interested in
the bacteriology of the blood and joints In rheumatic fever,
but have investigated the gamma type of streptococci in re-
lation to 1ts presence I1n the throats of pstlents with rheu-
matic fever. Small's original R1 "streptococcus carilo-
arthritidis" was isolated from the blcod, but most of his
subsequent strsains were obtalned from the throats of rheu-
matic fever patients. Of Birkhaug's 27 strnina of "non-met-
hemoglobin-forming streptococei", only three were 1solated
fromthe blood, the remalnder from tonslils, feces, etc.

In a recent study made by R.L.Cecll, E.T.Nlcholls
and W.J.S8talnsby the following conclusicns were made:

During the Spring of 1928, 29 patlients with acute
rheumatic fever were subjected to blood cultures of whom @,
or 31 per cent, yielded a streptococcus. During the Spring
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of 1929, 31 patients with acute rheumatic fever were stui-
led by blood cultures, of whom 26, or 83.9 per cent, yleld-
ed a streptococcus. The higher percentage of posltive rult-
ures In the 1929 seriles appears to have been due to improv-
ed culturnl methods,

Of the 35 strains of streptococcl recovered from
blood culture, 33 have been classified as alpha streptococcti
(Streptococel viridans); one as a beta streptococcus (Strep-
tococcus hemolyticus); and one as a gamma streptococcus
(Streptococcus anhemolyticus)., Some of the viridans strains
produced very little green on blood agar.

Agglutination and absorption tests indicate that
the strains of gstreptococcus virldans recovered from the
blood of patients with rheumatic fever show a tendency to
fall into specific bloleglcal groups.

In 7 patlients with rheumatic fever who were sub-
Jected to cultures from affected jolnts, 5, or 71.4 per cent,
ylelded a streptococcus viridans. In 3 patients In whom
green streptococcl were recovered from both blood sni joint,
agglutination and absorption tests proved the identity of
the strain 1solated from the two sources.

These findings corrohorate those of previous in-
vestigators and make it difficult to escape the conclusion
that rheumatlic fever 1s a streptococcal infection usually of
the alpha or viridans type.

The pathogenesls of rheumatic fever Iin respect to
joint 1lesions aprears to be analogous to that of Infectious
arthritis and gonococcal arthritis. Bacterial allergy pro-
bebly Influences the clinical picture in all three conditions,
but in each Instance the joint manifestations are primariiy
dependent upon lccallzatlion of bacterlia in the Joint, with
subsequent infection.

Clawson, in one study, demonstrated that inflamma-
tion with a cellular reaction similar to that found in tissues
in cagses of human rheumatic infection could be produced by the
in jection of satreptococci of low virulence in small doses Into
the myocardium and the subcutaneous tissues of rabbits. With
larger doses, abcesses devéloped. In this study, it was not
determined whether the type of reaction was Iinfluenced by ex-
1ating immune or allergic reactlions, since most of the animals
had had injecti s of streptococci before.

2
In a subseguent study (1930) experiments were car-
ried on in an attempt to determine what part, 1f any, allergy
or immunity played in the pathogeneslis of the experimental les-
fons.

The lesions reported were produced by injeéting
streptococc! in many places into the subcutaneous tissues of
rabbits. The organism used was a strain isolated before death
from the blood of a patient having acute rheumatic fever. This
strain had been kept on bhlood agar medium with frequent trens-
fers over a perlod of eight years.

The experiments were performed with the following
three groups of animnls: (1) animals that had not had inject-
ions (normal animals); (2) animals Into which streptococcl had
been injected intravenously (immune animals); (3) animals in-
to which 1in one area agar at 459 C., heavily seeded with strep-
tococel had been injected subcutaneously (allergic or hypersen-
sitive animals). In the normal animals, few gross leslons were



detected following the injection of elther dilutioen (1/100

of the sediment of a broth culture of streptococel or 1/1000
of same). In the immune animals when the subcutsneous in-
~-oculations were made before the seventh dav after the imm-
unizing inoculetion, practically no leslons developed. Those
animals in which the subcutaneous injections were made from
the seventh to the twelfth days showed a greater frequency of
lesions than d4i1d the normal animals. This was probably due

to an allerglc resction. In the hypersemsitive anlimals, gross
leslions, often large abcesses, were practically always present
with both the larger and smaller doses. Abcesses were much
more common in the hypersensitive animals than In the normal
or immune animnls.

Two types of cellular reaction were noted in the
nodules: (1) the exudative reaction,generally with necrosis
and abcess formation, and (2) the polyblastic reaction.

The polyblastic type of mlcroscopic cellular re-
action was found in all three groups. It appears evident that
this type of reaction, which is characteristic of the leslions
founi in patients with acute rheumntic fever, does not Adepend
primarily on a hvpersensitive stage when produced experiment-
ally in animals. 1If dcsea sufficlently large are glven, this
reaction may be produced in both normal and immune animals,
as well as in hypersensitive animsls.

From his experiments Clawson concluded that exper-
imentsl subcutaneous nodules with a polyblastic type of Iin-
flammation could be produced in normal, immune and allergic
animals by regulsting the dose of the injection. Such nodules
were produced with much smaller doses in the hypersensitive an-
imals.

General immunity, as Indicated by a high agglutinat-
ing titer, tends to retard the development of subcutaneous
nodules, except 1n cases in which the subcutaneous injections
are made in from 7 to 12 days after the primary immunizing in-
oculations. In these cases, the increased nodular production
1s probably due to allergy.

The larger nodules in al11 cases, as a rule, are abcess-
es; hence, the greater frequency in hypersensitive animals.

The relationship between nllergy and the pathorenesis
of experimental rheumatoid subcutaneous nodules appears to be
quantitative only.

When these experimental results anl the frequency of
the hypersensitive state in patlients with acute rheumstic fever
are considered, it becomes less difficult to understand the
pathogenesis of human rheumatoid lesions.

The use of an eight yesr old culture in Clawson's ex-
periments, in my opinion, somewhat discounts the value of hisg
work. It is hardly concelvable that an organism may be kept
viable for such a long period without undergoing attenuation
in sare form.

72NN R U DT B U SO

Practically all of the recent stuiiles of the rheumatic
diaseases tend to show that streptococci are intimately conecern-
ed in their etiology. The manner in which these organisms at-
tack in proiucing pathologic lesions is quite complex,and at P
best but imperfsctly understood in our present knowledge. Small,
whose work in rheumatic fever, has attracted much attention in
recent years, considers three main methods of attack, anyone of
which, or the combinatlion of all, or any two of which may op-
erante in the particular case.



Thesge are: 1. Through the Ilmmedlate effects of
lodgement and growth of streptococcl iIn the tlssues.

2. Through the actlion of toxins distributed gener-
ally from some local focus of growth of streptococel.

3. Through the action of some other bacterial pro-
Aucts distributed from a focal source andi capable of induc-
ing and maintaining an allergic state of the animal organism.

It appears probable that these three methols of at-
tack seldom operate singly. The simplest combinaticn of them
may be outlined as:

(a) The effect of the toxins dlstributed from a
primary focal source of infection In oroducing tlssue damage
at a distant point, which in turn serves as a prepared locn-
tion for the secondary lodgment of the bacteria from the pri-
mary nidus of infection, or for other bacterla happenlng to
gain entrance to and transportation In the body fluilds.

(b) The effects of the allerglic state of the indiv-
idual in producing remote localizations of tissue damage,
which predispose to the secondary locallzation of the hacterla
from the primary focus or other bacteria transported to the
site of the allergiec lesion.

The three basic mathods of attack were considered as
follows:

1. The actual lodigment of streptococei in the tigsues:-

In Small's experience with lesions in which this us-
ually occurred, suppuration had appeared early, and the ident-
ification of streptococcl by both smear ani culture constitut-
ed a very commonplace bacteriologlc procedure. He wonders then,
why is the demonstration of streptococci surh a8 Aifficult and
Inconstant matter in the acutely inflsmed Jolnts of rheumstic
fover and in certaln stapes of other arthritides. Why the usnal
evanescent character of the acutely inflamed joints in rheumatie
fever when _the usual leslons in which streptococecl appear heal
out slowly?

These and many other considerations ralse questions
difficult to answer and cause one to speculate on the possibil-
ity of whether or not the streptococci at times actually re-
covered from the joint lesions were present locally st the begin-
ning of the inflammatory process, as prime instigators through
their immedlate irritating effects, or whether thev came .
along as opportunists to find temporary lodgment In focl of
lowered reslstance to streptococcl.

2. The effects of toxins of bacteria.

In the dissases caused by true toxins asg, for example,
diphtheria and tetanus, two facts stand out. These are: (a)
The lack of tissue invasiveness of the bacteria themselves,
and (b) the selective action of the toxin on certain tissues
known as trophism. The local focus of Infection while usually
eaglly identified, 1s ordinarily a minor consideration among
the pathologic leslons established by the Alasase. Toxin form-
atlion on the part of a bacterium does not asppear to be a factor
favoring the opening of tissue spaces for the general dlssemin-
ation of the bacterium and may actually have the opposite effect.

Toxic products of streptococcl (enlotoxinsg) are well
recognized. Among the toxin formers, those of scarlet fever
and erysipelas stani out pre-eminently. These tend to Aissem-
inate their toxins from localized areas of infection. Invasion
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of the organisms is for the most part limited to the reg-
ional lyrmph channels.

The questicn of a toxlc product generally dlssemin-
ated must be considered iIn rheumatic fever. The destruct-
ive and proliferative lesions iIn the heart and blood ves-
sels have never been shown consistently to harbor the actu-
al bacteria., Are these lesions the result of the action of
a toxint If so the acute exudative lesions of the joints,
pericardilium, and pleura may result from the same process.

Joint Jnaalona, aa pevipheral, ecasily obgerved emnd.
“tive Jeaions.in rheyguatic [Aver régpond ho anlicyvlnte
shllantion. : The bénefincinl effect »f sallevlete med-
ication on the destructive and proliferative leslons of the
heart 1s doubtful. This difference of response suggests
that the mechanlsms producing the two types of lesions may
be different.

Small, suggesting the Streptococcus cardloarthritidis
as an etlological factor In rheumatic fever, demonstrated
that an antliserum agninst 1ts endotoxin could be prepsred.

In applying the antiserum c¢linicnally in rheumatic fever, clin-
ical detoxification of the patlient and rapld improvement in
heart action, as evidenced by improved valvular tones, the
decrease 1In slze of dllated hearts, and the d1isappearance of
congestion of the liver, were more conslstently observed than
was a prompt clesring of the acutely inflamed Jolnts. Thls
difference in response of the heart and joint symptoms fur-
ther suggests differences in thelr pathogenesis.

3. Bacterliel allergy.

This 13 the newest and 1ts significance least under-
stood.

The lack of specles specificity In the allerglc states
induced by experimental means with antigens of streptococect
had 1led Small to meske the suggestion that streptococci and
perhaps pneumococcil contaln a highly organized common protein,
which acts as & "apscific allergen", regardless of its blolog-
ic origin. In considering the part which bacterial allergy
plays in disease it must not be forgotten that blologlic spec-
ificity of the iInfecting bacterium 1s regnrded as a most im-
portant factor in lending clinicel and patholegie definition
to an Infectious disease. Thils 13 true even within the strep-
tococcus group as shown by the two 41seases, scarlet fever nand
erysipelas. That patients with the srthritis of rheumatic
fever and with other forms of subacute anl chronic arthritis
are hypersensitive to the products of streptococecl is shown
by the focal reactions in the joints and general reactions
obtslined upon the injection of minute doses of a saline ex-
tract of streptococci into such patients.

However, the allergic symptoms 4o not occur with sig-
nificant intensity in all cases of rheumatic fever, for exsm-
ple, rheumatic fever in childhood without joint aymptoms as
contrasted with the ordinary adult type of the disemsse with
joint symptoms and the futllity of salicvlates in the former
as contrasted with the spparent success in the latter. Sal-
lcylates tend to offset the allergic states 1In experimentsl
animals. The deductlon, therefore, again sppears logical that
the exudative leaions 1n rheumatic fever are manifestations
of allergy and that they are on s different basls from the de-
structive and proliferative cardiac leslons.

Smnall's studies during the past two years, 1in which
the antiserum and antigen of ftreptococcus cardloarthridia
have been used in the treatment of clinical cases, have en-
abled him to develop a working hypothesis whlich may be stated

ag follows:
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The destructive and proliferative lesions of rheumat-
lc fever (blood vessel and cardiac lesions) are produced by
a different mechanism from that causing the exudative leslons
(acute arthritis).

The former types of lesions are produced by the action
of a specific toxic product (endotoxin) derived from a partic-
ular streptococcus. The latter type of lesion arises because
of the establishment in the patient of a conditicn of hyper-
sensitiveness to a protein fractlion contained in streptococel.
This protein fraction is a highly specialized protein common
to quite diverse immologlical strains of bacteria. It acts as
a specific allergen because of its chemical structure and re-
gardless of 1ts biologic origin.

The problem 1in therapy of acute rheumatic fever appears
to be that of complete neutrelization of the toxlc factor by
a specific antiserum with out passively transferring to the
patient hypersensitization to the protein antigen common to
different streptococcl. The focal reacticn inthe joints fol-
lowing the injection of the antiserum of Streptococcus cardio-
arthridis in patients with acute rheumsatic fever appears to
be a manifestation of this passive transfer of allergy. To
avoid thils 1t would become necesssry to remove from the anti-
serum the antibodies of the protein fraction of the strepto-
coccus without destroyling its effectiveness by the removal of
any of 1lts antitoxin content.

In elosing the portion of this paper dealing with the
etiology of rheumatic fever we are only able to say that from
the evidence presented the etiolopgy of the disease 1s assoc-
lated with the streptococecus. In what particular manner 1t
1s impossible to state positively.




PATHOLOGY

The pathology of rheumatic fever is extensive. The
changes occurring in the heart and vascular system have at-
tracted the most attention, and rightfully so for it 1is the
lesions in the above~named locations that are of serious
import.

HISTORICAL =

The first to recognize and to emphasize the intimate
relationship between rheumatic fever and affections of the
heart was David Pitcairn, who made his observations while
physician to the St. Bartholomew's Hosplital in 1788. Baillle
(1797) and Mells (1812) both réfer to Pitcairn's observations.
Edward Jenner apparently recognized the connection between
heart disease and rheumatic fever about the same time, for
in the records of the Gloucestershire Medical Society 1t is
stated that in 1789, "Mr. Jenner favored the Society with Re-
marks on a Disease of the Heart following Acute Rheumatism,
11lustrated by Dissections". Unfortunately Jenner's paper
was lost. Wells In an important memolr gave an account of
fourteen cases of rheumatic heart disease treated eilther by
himself or his colleagues (Baillie, Lister, Brodie and others)
and the results of several post-mortem examinations. Baillle,
Wells, and Hope reslized that the heart valves could become
Algeased iIn rheumetic fever, sn? they and other early ob-
servers as well as thelr predecesasors, Pitcairn and Jenner,
clearly recognized the possibility that the heart could suf-
fer in rheumatic fever, but it was Bouillaud who emphasized
the grest frequency with which this occurred. Among the first
to record the possibility of myocardial involvement in rheu-
matic fever were Besnier (1876), Hardy (1876), west (1878),
and Goodhard (1879) and, according to Gsallavardin, Valsse
(1885) was the first to describe interstitial leslions in the
myocardium in fatal cases of rheumatic fever.

The study of the specific Interstitial lesions of
rheumatic myocardltis begins with the observaticns of Rom-
berg (1894), who in two fatal cases of rheumatic fever noted
the presence of interstitial cellular infiltrations (not in
nodular form}), among which were large cells similar to those
subsequently described by Aschoff. Poynton, in 1899, describ-
ed interstitial foci iIn the myocardium which were undoubted-
ly Aschoff bodles, but neither he nor Romberg spprecisasted
the specificity of the lesions which they repecrted.

The first to give a precise description of the char-
acteristic Interstitial lesions and to recognize their spec-
ific character was Aachoff (1904). Geipel published obser-
vatlons upon seven cases the following year. His descrip-
tion of the subtmiliary myocardial nodules agrees in the main
with that of Aschoff, but he was Inclined to doubt the spec-
1fic nature of the leslions because he found them in a case of
chronic interstitial nephritis; however, Aschoff and Tawara
pointed out,a rheumatic infection could not hnve been exclud-
ed because adherent pericardium also was present. Since the
publications of Aschoff and Gelpel, a large number of Iinvest-
1gators have described these lesions which are now known as
Aschoff bodles, and pathologlsts are generally agreed that
they are peculiar to rheumatic fever.

MYOCARDIUM

In fatal cases of rheumatic carditis, the ventricu-
lar chambers are generally found to be dilsted even 1f death
occurs afterthe first attack and the accompanying endocard-
ial or pericardial inflammation be siight in degree. The
dilation 1s more marked In the left side of the heart and in-
cludes the aurlculoventricular rings, especially the mitral
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Fisher (1896) was one of the first to recognize that mitral
insufficiency in early rheumatic carditis {s more often myo-
cardial than valvular., It 1s difficult to prove that stretch-
ing of the amortic ring ever occurs, but there are a few clin-
ical observations which suggest such a possibility. It 1s

not definitely known at what atage of the rheumatic infection
(in an Initial attack) the hypertrophy séts In, but Coombs
belleves that 1t begins while the signs of acute carditis are
subslding. Dllatation and hypertrophy are the result of the
invasion of the myocardium itself, since they develop even

i1f the heart 1s not embsarrassed by valvular Alsesse or pericarl-
1al adhesions. ™hen mechanical factora are superaided the
heart undergoes further stretching and increase In welght.

In a large number of cases, the naked-eve appearanre of the
myocardium shows no deviation from the normal. At times there
may be some tigering, indicating fatty metamorphosis, and in
acute cases there may be cloudy swelling.

The essential leslons are those in the interstitial
tlssue--the Aschoff bodles. These are rounded, globular,
fusiform or spindle-shaped Inflammatory nodules located in
the Interstitial tissue 1n close relaticn as a rule to the
coronary arterloles. They are usually of microscopic dimen-
sions, ranging in size from 0.1 to 0.5-0.8 mm., but in rare
Instances they are visible to the naked eye. In s case seen
by MecCallum, there were numerous small pearly-white foci
scattered especially in the muscle near the auriculoventricu-
lar ring, which proved on microscopic examination to be Aschoff
bodlies. The nodules are situated mainly in the subendocardial
tissues, but they are also present in the subpericardial lay-
er of the myocardium as well mss in its more centrsl portions.
They are more abundsnt in the left ventricle, and occur es-
pecially in the basal porticons; sites of predilection being
the insertion of the ventricular wall into the fibrous ring
of the mitrsl value, the myocardivm nesr the origin of the
aorta, the apex close to the septum, and the interventricu-
lar septum near the base. 1In the right ventricle, they are
most likely to be found In the muscle bordering on the fibrous
ring giving origin to the tricuspid flaps. They are scant-
lest in the papillarv muscles of both ventricles, the centra?
portion of the Interventricular septum and the columnae carnae
near the apex.

The specific lesions are not always found even if
the presence of subcutsneous nodules or chorea, together with
pericarditls and endocarditls, furnishes convincing evidence
of rheumatic Infection. The reported incldence varies from
32.1 per cent to B87.5 per cent. In cases of long-gtanding
rheumatic valvular disease in which the presence of fresh veg-
etatlions reveals the existence of actlve Infection, the nod-
ules are less likely to be found than in cases which have
proved fatal after the initial attack, or before the dlsease
has lasted many years. The number of nodules in a glven case
varies within wide limits. It may be necessary to examine
many blocks before any are discovered, whereas in other cases
nodules are found in abundance in almost every section, and
between these extremes there is every degree of variation.

The nodules consist essentially of characteristic
large cells which are arranged sbout a centrel necrotlc zone
In which there may be a little fibrin. The t¥plcal cell is
a large polvgonal element, containing one or more nucledi.

The cytoplasm in hematoxylin-eosin sectlons, ls deeply-dyed,
finely granular, and basophilic. The nucleus is polymornhous
and vesnicular and exhibits s sharply defined nuclesar membrane
with onhe or more nucleoll, the greater part of the nucleus
being clenr and at times presentling, a vacuolated appearancs.
The multinucleated cells contain two to seven nuclei snd In
rare Instances as many as fifteen or even twenty. The multi-
nucleated cells differ from the Langhans giasnt cells of tuber-




culosis In the central srrangement of thelr nuclel and resemble
the Dorothy Reed cells of Hodgkin's disease. Their number in
the Agchoff nodules is varlable; at times they are few and at
other times they may comprise as many as hnlf of the character-
istic cells. Mitoses have not been seen. Intermingled with
the most peripheral of the large cells snd especially at the
margins of the nodules are a variable number of lymphocytes,
plassma cells, snd a few polymorphanuclear leucocytes, inclul-
Ing an occasiénal eosinophlle. At times these cells, partic-
ularly the lymphocytes, may be guite numerous.

The nodules develop in the alventitia of the coronary
arterioles, in the perl-adventitial tissue, or at some Als-
tance away from the vessel. Some of the nodules seem to besr
no relation to vesséls, but serial secticns would be necesssary
to prove no such relationship. The nodiile may approach the
vessel at only one point in its circumference or may spread
out in both Adirections until it surrounds half or even the
whole of 1its clrcumference. The close proximity of the nod-
ule to the vessel may lead to the compressicen of 1ts lumen,
eapecially when there are two nodules at opposite poles of
the circumference.  The Interstitial tissue about the nondules
13 often edematous, and some of the suvronnding muscle fibers
may undergo degeneration.

How long 1t takes the nolules to develop and how long
they persist ia not knovn. Judglng from the life history of
the subcutaneous nodules, which are the homologues of the
Aschoff bodies, we may estimate that they msy last for weeks
or even months, It 1s possible that the unknown virus of
rheumatic fever 13 present in the nodules, proiucing fresh
lesions from timé to time and helping to perpetuate the infect-
lon in the body. As the Aschoff boilles grow older, the cells
become elongated, their nuclel staln less sharply, the cyto-
plasm becomes aclidophilic, and the cells are finally converted
into a homogeneous necrotic mass. Flbrohlasts grow in between
the large cells, which finally Aisappear. It 1s very common
to see In oller lesions peri-srterial edematous foci in which
a few elongated cells are embedded in the loose meshes of a
fibrillary matrix. Finally the nolules are replaced by scar
tissuwe, in which a few lymphocytes may persist for a long
time. Broad parletal scsrs are very characterlstic of the
healed stsege.

Agchoff and Tawara were the first to emphssize the
fregquent subendocardisl Aistribution of the lesions and the
possaibility of resulting Injury to the Purkinje system. The
speciflic lesions are, however, rarely found in the sinoauricu-
lar node and the Jjunctional tissues, only a few instances
having been recorded. Coombs in one case found Aschoff bodlles
of amall. slze at the edge of the S-A node: Geipel (1906) noted
the specific lesions In the A-V bunile, and Aschoff and Tawara
anl1 Monckelberg found the nodules in the reglon of the left
branch of the bundle. The most extensive involvement reported
occurred in the cases of Butterfileld and of Nalsh and Kennedvy.
Butterflield!s patient was a girl of sixteen years wro devel~
oped a partial heart-blecck eleven days before she died. At
autopsy there was a widely Aiffused infi1ltratlien 1n the hesart,
conspicuous in the region of the centrnl fibrous body, and
reaching 1ts grestest intensity in the A-V node, the normal
appearance of which was obscured by dense cellular iInfiltra-
tion with lymphocytes, leucocytes and large mononuclear cells.
Throughout the remainder of -the node and bundle, with the ex-
ception of the right branch, every vessel was surrounied by
Infiltrations, composed almost exclusively of lymphocvtes.
There were numerous Aschoff bodles In the mvoecardium and the
heart valves, but there were no glant-cell leslons In the node
proper.




The origin of the large cells of the Aschoff body has
frequently been discussed. Some have derived the glant cells
from the myocardium, but the presence of identical cells in
reglons where muscle is absent, e.g., the valvular or auricu-
lar endoardium, makes it Aifficult to sccept this origin.

Most observers believe that the Aschoff cells sre derived
elither from adventitial or connectlve tissue cells or from en-
dothelium.

The rheumatic virus may invade the myocardium without
injuring the valves, and clinically thls fact is of grest im-
portance, In other cases the endocardial or pericardial in-
volvement may be negligible, but the degree of ventricular A4i1-
atation and the severity of the cardlac symptoms in general
testify to the profouni dAlsturbance which may result from the
localization of the rheumatic virus In the myocardium itself.

It is well known that the rythm of the heart may be
conspicuously altered during the course of rheumatlic fever.
Heart block In its various stsges, from slight prolcngaticn
of auriculoventricular conduction tlme to partlal or complete
dissociation 18 the most frequent change noted; but in addition
a number of other abnormal rythms have been reported, includ-
ing premsature contractions, nodal rythm, auricular fibrilla-
tion and flutter, paroxysmal tachycardi» and sinoauricular
block. If the aslterations noted in the ventricular complex
of the electrocardliogram are Iincluded, there 13 evidence that
the heart is affected in about 95 per cent of cases of rheu-
matic fever. Cohn and Swift believe that the changes may be
explained by the presence of Aschoff bodies and perhnps of
the ischemic areas consequent upen blood vessel involvement.
This explanation may suffice 1f the specific lesions are num-
erous and the vascular changes marked, but 1t would be Aiffi-
‘cult to account for all cases in this way, Inasmuch as the
Aschoff bolies are so frequently inconspicucus or ahsent
(Litman, Rothsechild and Sacks).

ENDOCARDIUM

Rheumatic endocarditis 1s more frequent in the valves
of the left aide of the heart than 1n the right, but the in-
cldence of tricuspld involvement 1s high--a fact emphasized
by Libman for a good many years. In a series of eighteen
cases of endocarditis with Aschoff bodles In the myocardium,
Libman and Sacks discovered fresh vegetations on the tricus-
pid valve in 12 (66.6 per cent). Coombs noted tricuspid Ais-
ease In 36.1 per cent of cases of rheumatlec cardltils and
McCallum and Thayer in 44 per cent. The pulmonary valve 18
but rarely involved, only a few examples having been reported.

The appearance of the vegetstlons in acute rheumatic
endocarditis 1s typlecal. They take the form of minute caul-
1flower or wart-like excrescences 1 to 2 mm. in dlameter,
generally of uniform size, pinkish-gray, gravish or grsyish-
white in color, and are situated in a row along the line of
clcsure of the valve. Occasionally they are polypoid and
somewhat larger. 1In rare instsnces, a few minute verrucae
extend for a few millimeters anlong the chordae tendinae.

The surface of the vegetaticns in the early stage of thelr
Adevelopment 13 Aull and opaque, and somewhst later they pre-
sent a glistening appenarance. The valve leaflets mav appesr
8lighly pink and swollen. The entire line of closure of a
given valve may be covered with vegetaticns and this is the
rule in the mitrsl valve, but In the aortic valve ani espec-
ially 1in the tricuspld valve, only a part of the valve may be
nffected (Libman). The vegetations have 2 rather tough con-
sistency, belng relatively difficult to crush, and they adhere
with consliderable tenacity to theilr point of attachment.
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These propertles explain why rheumatic vegetations do not
cause embolism (Libman), the occurrence of which in rheu-
matic carditis 1s generally due.to thrombosis in the left
auricle.

Kéniger described the 1initial change as necrosis of
the endothelium, followed by exudation of a coagulable fluid
arising in the tissue lymph, with conversion of the necrotic
tissue Iinto a swollen homogeneous fibrin-Jike mass which
soon projects above the surfacé and becomes a verruca by
fusion with a minute thrombus which 1s denosited by the blood
atream, According to Baehr, the thrombotic ‘deposit consists
eagsentially of agglutinated blood pleatelets, and there is
early regeneration of endothelium over the vegetative nod-
ules. While Kénigers histological description of the ver-
rucae 1s nearly correct, evidence is accumulating which in-
Aicates that a proliferative intérstitial reactlon inthe
subendocardial tissue preceded the chanpes on the surface
of the valve.

Swift had the unusual opportunity of studying four
cases of rheumntic fever, dying within two or two and a half
weeks of the onset of arthritis. 1In three, the attack was
the firat and in the fourth, death occurrel Auring the sec~
ond attack. Aschoff bodles were found in the substance of
the valve and there were In addition interstitial edemn
anl a Aiffuse proliferative reaction (valvulitis). These
chenges occurred in valves or in portions of valves which
were free of verrucous deposits, suggesting that endothel-
1al injury 1is not primary but seconiary to the Intersbtltial
valvulitis. According to Swift, rheumatic verrucae are due
to the deposition of thromi on portlons of inflamed valves
where the vitallty of the endothelium has been impsaired by
rapeated impacts with the contiguous valve, but he also con-
siders it possible for small verrucae to form at a point
where a submiliary nodule bresks through the endocardinal
surface. These findings would suggest that the virusg of
rheumstic fever 1is brought to the valve by way of intrinsic
vassels, and the demonstratlon of blood vassels of non-in-
flammatory origin in a certaln percentage of hearts other
than those of the fetus (Kugel and Gross) shows that this
méthol of infectlion 1s anatomically possible,

Healing of the vegetatlons beglins at a very early
stage (Libman). Blood vessels and fibroblasts invade the
verrucae, which are finally cicatrized. Hysline materlal
may be found on the surface or within the substance of the
valve for a long time afte%healing has occurred. The €in-
2l development of mitral astenosis from a row of vegetations
on the 1llne of closure iz remarkable, and a satisfactory ac-
count of the precise manner in whic¢h this occurs has never
been published (Sacka). The fact that iInflammation-of the
valves 1s not only an endocarditis but s valvulltls, with
extenslion of the inflsmmation-far beyond the region of the
attachment of the vegetations, explains a grest deal. It
probably requires more than a single brief attack to cause
serious valvular disease. That rheumatic infection tends
to recur repestedly 1s well known, ani evidence ig nccumu-
1ating that this infection 1s frequently chronlec. The
manifestations of nctivity may not be obvious clinle-lly:
mitral stenosis of the typlieal rheumatlic kind moy reach
1ts full development without a satlisfactory history of
rheumatism. It is not Infrequent that active iInfection
1s discovered at postmortem examinatlon when none was
suspected during 1ife. It 13 not uncommon to Aiscover fresh
verrucae on chronically Alscased vaslves, and examination of
the moat thickened and deformed valves sometimes revetls
deep cellular infiltretion of wide extent and even Aschoff
bodies, The blood vessels show Intimal thickening, with
narrowing of the lumen-changes which Coombs attributes to
chronle inflammation.
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A number of observers have reported the presence of
Aschoff bodies in the auricle, but it was MacCallum who
first ‘directed attention to the frequent occurrence of a
gross, coarse lesion of the endocardium of the left aur-
icle accompanied by numerous Agchoff bodies in the lesions.

As described by MacCallum and Von Glahn, the lesion
13 located on the wall of the left auricle, extending up-
ward from the root - -of the posterior leaflet of the mitral
valve in the form of a corrugated or puckered pateh or en-
docardial thickening, sometimes covered with a thin fib-
rous layer. In a few cases there were Alstinct projections
on the auricular surface resembling vegetations, The aren
of involvement may be small, not exceeding 3 cm. 1in Ala-
meter, though usually a wlder area 1s involved, and in
rare Ingtances the entire endocardial surfsce of the aur-
icle may be affected. In the leoter stages of the process,
the ridges eand hillocks of the corrugated area flatten
down and become less distinct. The thicker patches be-
come dense and scar-like and may be iInfiltrated with cal-
clum salts.

On microscoplc examinatlion of the more acute lesions,
the lining layer of the auricle 1is spread spart by edems
and an extensive accumulstion of exudate cells of nll sorts,
Including mononuclear célls, pol¥morphonUc1ear leucoevtes,
and occasionally eoslnophiles. n many Instances, the in-
nermost layer of the auricle sssumes a hvallne .apperrance
over the whole patch and merges gradually into a dense fillm
of fibrin which 1s deposited on an area where the endothel-
ium has been denuded. In other cases the ecndothelial laver
is intact. The most striking feature 1a the presence of
numerous large Aschoff bodles which are forced into rows by
arrangement of the elastic tissue lameliae so that the Asch-
off bodies have a banded sppearance (MacCellum). According
to VonGlahn's description, the grester number of the Aachoff
cells form a pellisdde along a band of hyaline material,
thelir ‘nuclel being perpendicular to the band. In some sec-
tions, the large cells are replaced by accumulations of
cells with Indistinct outline and compressed or distorted
nuclei, together with numerous polymorrhonuclear leucocytes,
a few plesma cells, small round cells and eosinophlles and
pale cells with veslicular nucle! which Aiffer from the
Aschoff cells in their reacticn to the Unna-Papenheim staln.
Von Glahn conaiders the masses of Alstorted cells sml leu-
cocytes to be as distinctive a feature as the Aschoff boiles.
As healing progresses, the endocardium is invaded by cap-
11laries and fibroblasts, the characterlstic cells disappear,
and finally a dense avascular scar develops, sometimes 1in-
filtrated with calcium galts.

In certain cases of mitral stenoslis or insufficiency,
the auricle may become tremendously dilated, assuming
aneurysmal proportions. It 15 not easy to explain this en=
ormous distention on the basls of mechanical factors alone,
and 1t 1s possible that the underlying cause 1s antecedent
rheumatic fever infectlon of the auricular wall,

PERICARDITIS

Fibrinous periéarditis is one of the most Alstinctive
lesions of rheumatic fever, ‘It is generally accompanied by
myocarditlis snd endocarditis, but in a few reported cases
endocarditis has been absent. Libman refers to such = case
(scute pericarditis together with Aschoff nodules in the
myocardium) and Gelpel and Frankel have reported cases of
obliterative pericarditis accompanied bv myocerdial nodules
but without endocarditis. The Infleammation may be confined



to a localized area or areas, but in 1ts typlecal form af-
fects the entire pericardium. In the esrllest stages and
in mi11d cases, a thin lsyer of fibrin is exuded on the peri-
cardial surface without serous effusion. When the fibrin-
ous exudation 1s more profuse, it 1s beaten by the hesrt
action into a series of ridges which run in a transverse or
oblique directicn or in the form of a honey-combed network.
This gilves the heart a characteristic shaggy appearsnce,
which Laennec compared to the appearance produced by the
rapld separation of two marble slabs thickly buttered on
their opposing surfaces: The exudaticn of fibrin is ususl-
1y accompanied by serum, which may be in either small or
large amount. When the fibrin is scraped off, the serous
membranes are seen to be hyperemle and often ecchvmotic.
Adhesions soon develop between the viscersl and pariletal
layers which at first are very friable, bul after orpganiz-
ation occurs become firm and dense. In very severe cases,
they may extend beyond the 1imits of the pericardium,
binding the ‘parietal pericardium to the pleura, dlaphragm,
mediagtinum, and chest wall (adherent pericardium or med-
lastinopericardiitis). Winkelstein reported calcificaticn
and ossification of the pericnrdium in a case of purulent
pericarditis complicating rheumatic Infection of the heart.

On microscopic examination, the freshly formed
exudate 1s composed of fibrin, platelets, and leucocytes,
together with erythrocytes. The serosal cells may beccme
fatty and desquamate, but iIn many plsces though covered
with fibrin they persist for a long time. The sdemstous
subpericardial tissues are soon invaded by numerous cap-
i11aries and fibroblssts and exhibit a dAiffuse cellular
reaction, wlth concentration of the cells about the smnll-
er vesselas. The cellular infiltrations are composed of
polymorphonuclear leucocytes, lymphocytes, and a large
number of mononuclear cells, The vessels frequently show
endothelial swelling and proliferation, with or without
thrombosls, and are often thickened as a result of the
deposition of hyaline-like material or fibroids in their
walls. Focal lesions in the pericardium consisting of
the characteristic large cells have been noted by a num-
ber of observers. The pericerdial Aschoff bodles are of-
ten quite large and are most frequently found in char-
acteristic form during the period of organization of the
pericarditis. It is evident that rheumastic pericarditis
presents the same essential features as the myvocarditis,
if due allowance 1is made for the pecullar anatomical
structure of the pericardisl sec and the manner in which
serous membranes react to injury. (Swift).

BLOOD VESSELS

Pappenheimer and Von Glahn presented histological
proof of the existence of specific rheumatic lesions in
the wall of the aorta in fatal cases of rheumatlec fever,
A number of previous observers had reported rheumatic
infections of the aorta, but without carefiilTy controlled
hlstological examination, the only important exception
being the observations of Klotz 1in his paper in 1912,
Single or multiple aneurysms of the aorta alleged to be
rheumatic have genernlly proved to be secondnry to sub-
acute bacterial endocrrditis. The changes noted by Pap-
pehheimer and Von Glahn are microscoplec, the gross ap-
pearance of the aorta having been normal. In their first
publication, these authors described the presence of Agch-
off hodiles or isolated Aschoff cells In the alventitia,
and healed lesions in the media, consisting of compsct
acellular flame-shaped scars., In thelr gsecond psper,
they described the findings of a case in which they had



the opportunity of studying the acute stage of -the medial
lesions. In the outer two-thirds of the medla; they noted
that the nutrient arterloles were thick-walled, Aue in part
to endothellal swelling and proliferation, an? in part to
cellular Infiltratlon and perhaps edema of their walls.
About thegse vessels were profuse collections of cells, in-
cluling lymphocytes, polymorrhonuclear leucocytes (which
were often numerous) and Aachoff dells. It 1s natural

that Aschoff bodiies should have been found ‘in the neighbor-
hood of the nutrient arteries of the aorta, for these are
derived from the coronary artéries. As the pulmonary
artery also recelves its blood supply from the coronary
arteries, one would expect to find the specific leclons

in the outer coats of this artery as well, though less
grequently than In the aorta because of the Infrequency of
the Aschoff bodies in the right side of the heart.

Changes 1n the coronary sarterioles have been de-
scribed by a number of observers. According to MacCallum
these changes are not véry common except in the severe
cases. They mny result from the presence of contiguous
nodules, which develop In or extend into the medla, com-
pressing the wvascular lumen and Aisintegrating the vessel
wall. In other cases, the lesions occur 1n vessels which
bear no relation to Aschoff bodles. 1In the mildest form
of involvement, the coronary arterioles display endothel-
i=21 proliferation and sometimes intimal infiltration with
round cells, with or without narrowing of the lumen.

Yhen the process 1s more advanced, the endarterltis 1is

more pronounced, thrombosis may develop, and the medis

be involved. In some cases, there mny be thrombosis with-
out visible alteration in the vessel wall, and in others
conspicucus vascular damage without thrombosis. In the
most severe cases there 13 actual destruction of the spec-
ific elements of the vessel wall, even to the point of
microaneurysmal pouching as in Geipel's case. It is
chiefly the smallest arteries and less often those of
medium caliber which are affected,and MacCallum has Ae-
scribed a case In which there was destruction of portinns
of the walls of large coronary sinuses, with thrombus form-
ation over these patches. In = few instances, small an-
emic infarcts appsarently resulted from occluslon of num-
erous small vessels. The fate of these vascular changes
has not been thoroughly investigated, but it is not uncommon
to find fronounced fibrous intimsl thickening in the small-
er arteries in o0ld rheumatic hearts:. Krehl described this
change Aas early as 1890, and Coombs, who also noted 1ts
occurrence, found that the artery to the A-V node fre-
quently suffered to the point of slmost complete obliter-
ation.

Baehr and Sacks (1923) reported three cases of
verrucous endocarditis acecompsnied by glomerulonephritis
and extensive changes in the arterioles of the kidneys.
The vascular lesions consisted of endothelial swelling
and precliferation, cellular infiltrations with disintegra-
tion of the normal elements of the vessel and thromboses.
As there were no Aschoff bodles in the heart, 1t was not
pogssible to declde whether these ceses were due to an un-
usual form of rheumntic fever or to an unknown nonrheu-
matic endothellotropic virus. In another case where the
Aschoff bodles were present, the smnller renal arteries
were the seat of proliferative and necrotic lesions of
such severity, that necrosis of the entire cortex of
both kildneys resulted, In one of the kidneys a thrombus
had extended from the smal ler vessels into the main
trunk of the renzl arterv wilth resulting infarction of
the medulla as well.

Von Glahn and Pappenheimer in an extensive studv
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of the peripheral arteries in rheumatic fever, noted char-
adteristic changes in a large number of vessels, including
thoge of the lungs,aortic valve, kidney,perlrenal and.peri-
adrenal adipose tlssue, ovary, testis, pancreas, snd other
organg. In a series of forty-seven consecutive cases of
rheumatic carditis, the changes were found in ten. The
vessels Involved were the smaller arteries and those of
medium c»a liber, arterioles, and slnusoldal caplllaries.
The following alterations were described: exudation of
fibrin into and about the vessels, destructive changes 1in
the cellular components of the vessel wall, distinctive
cellular reactlon 1n the adjacent tissue and absence of
thrombosis. There were no Aschoff bodles. The acute les-
lons were followed by organizatlon, with or without the
formatlon of new collateral channels in the intima and
sometimes within the muscular lavyer.

Venus thrombosis, involving especlally veins of
the neck and the upper extremity, is an uncommon but
suthentic complication of ‘rheumatic fever. In the major-
ity of the ceases reported, the symptoms of congestive
fallure were present snd there was no definite clinteal
evldence of active Infection when the thrombosis davel-
ope?. In Sladen andi Winternltz's peper on venous thromb-
osis In myocardial insuffleciency, twentv-gix of the six-
ty~-flve cases reported gave a hlstory of rheumstic fever.
In certain of the reported casges; however, the rheumatic
Infection was active. In one of Yoynton's cases, posh-
mortem examination Aisclosed obliteratlve thrombosis in
the superlor vena cava in its upper two-thirds, both in-
nominate, subclavian, internal and external jugular, and
axillary veins and In the left inferlor thyrold vein.

The heart showed acute seroflbrinous pericardltis, fresh
vegetations on the aortic, mitral, and tricuspld valves,
and focal Interstltial myocarditis of the typiecal rhen-

matlc type. Whether thrombosis or phlebitis is primary

in these cases 13 dAifficult to sav.

ARTHRITIS

The - joints most freaquently affected are those
of the knees, ankles, shoulders, wrists, elbows and hips,
but less commonly any of the other joints may be involvad,
including the vertebral, sternoclavicular, phalangenl,
and temporomaxillary articulatlons and possibly even those
of the larynx. On exposing the joint, the synoviasl mem-
branes are found swollen, hyperemic and sometime ecchy-
motic, and there is even more edema of the periarticular
tlgsues. The fluld In the synovial -cavity, which is
rarely more than molerate in smount, is slbuninous and
somewhat turbld but not purulent and contains a few fibrin
flakes.

Fahr examined the joint capsule of the knee, in-
cluding the quadriceps tendon and the synovial membrane
In sixteen cases at post-mortem and found changes in
nine. He noted proliferation of the fixed cells of the
synovia and towards the lumen of the cavity the prolifer-
ation zone was bounded by a broad layer of necrotic tis-
sue. Swift exclsed bits of jolnt tlssue from patients
during the flrst week of en acute attack snd found focal
lesilons of the synovia, focal necrosis of the capsule,
thrombogis of the smaller arteries and endothelial an?
prerivascular reactlions comparable with the changes in the
heart and subcutaneous nodnles., Fahr and Coombs also
saw structures 1in the deeper 1lavers which they consldered
homologous to the Aschoff bodies.

Swift emphasized the presence of two types of
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response on the part of the body to the virus of rheu-
matic fever, the one exudative and the other prolifera-
tive, and these are well 1llustrated by the joint changes.
The exudative reaction causes the exudation of ‘serum into
the periarticulsr tissues and of serum, flbrin, and cells
into the svnovial cavity. The proliferative reaction re-
sults Iin the development of granulomatous formations re-
sembling Aschoff bodies in the deeper structures. Salicv-
lates cause a dlsmappearance of the exudative reactions,
but not of the proliferative leslions, the persistence of
which indicates that the rheumatic infection 1ls not erad-
icated by the action of the drug. (Swift)

SUBCUTANEOUS NODULES

Hillier described these nodules 1n 18868 and Jac-
cowl gave an accurate account of them in 1871, but Meynet
(1878) was first to recognize their connection with rheu-
matlic fever. Their higher Incidence in the more virulent
forms of Infection 1s one of the reasons glven for their
having been found more often In England than in this count-
ry, but Brenneman is of the oplinion that careful and syvs-
tematic search will reveal the nodules with unsuspected
frequency in this country. Fathologists are generslly
agreed upon the fundamental histopathological similarity
between the subcutaneous nodules and the Aschoff bodies.

The subcutaneous nodules vary in size from 1
to 2mm. to 1 to 2cm., and are rather firm (generally
painless) structures, situated under the skin over bony
prominences and attached to fasclae, aponeuroses, tendons,
or periosteum. Sites of predlilection-are the back of the
elbow, the malleoll, over the patella, the Aorsal surfaces
of the hands and feet, the scalp and the splnes of the
vertebrae. They vary in number from one or two to a
hundred or more; thelr average number in cases In which
they are easiiy found being five to ten.

In the early stages, the nodules have a graylsh,
translucent gelatinous appearance,and on cut section show
in the more central portions minute yellowish opacitles.
The opaque areas are composed of irregular strands of hom-
ogeneous , necrotic tissue In which there mav be some fib-
rin, and surrounding these areas there 1s a mantle of
large mononuclear and multinuclested polygonal branching
cells which are similar to the Agchoff cells in the myo-
cardlal nodules. The rest of the node is composed of a
highly vascularized and often edematous mass of tissue
which is mede up of flbroblasts, epitheloid cells, a vari-
able number of round cells, and polymorphonuclear leuco-
cytes, including eosinophiles. Almost all the blood ves-
sels show endothelial proliferation, gsometimes to oblit-
eration, and a few may show thromi. According to Swift
the larger nodes are conglomerates of submiliary nodules.
The nodules generally appear suddenly and after a few
days disappear: 1n some cases they persist for weeks or
months., The rapid dlisappearance of the nodule must oc-
cur by absorption of the necrotic material and flbrin
with subsequent conversion of the nodule into acar tlg-
sue (MacCallum). The deposition of calclum salts in the
nodules occurs occaslionally, eni even cartilage and bone
format ion has been reported.

CHOREA

Sydenham differentiated the disease which is now
known as chorea minor or Sydenham's chorea in 1686, but
the relationship of this affectlion to rheumatic fever was
not recognized until the ninsteenth century. Among the
first to comment on this connection was Bright (1839),
who stated that rheumatism was Aistinctly mentioned as
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one of the exclting causes of chorea ms early as 1802.
The presence of Agchoff bodles in the myocardium in fatal
cases of chorea testifies to the rheumatic nature of the
cardiac complications.

Examination of the brain and 1its investing mem-
branes 1n chorea has revsaled the pregence of a diffuse
encephalitis or meningoencephalitis, the main lesions be-
ing In and about the smaller blood vessels. The most
conspicuous lesions ‘are frequently those in the region of
the corpus striatum, injury to which is snid to initiate
choreiform movements; but Wilson has cslled into question
the theory of the exclusive striatal origin of choren.
According to Wilson,choreiform movements are produced by
an afferent disorder of regulation attributable to les-
ions in the cerebello-mesencephalo-thalamo cortiral path.
What ever the required localization, the lesions of chorea
are sufficlently wide spread to include these sreans as
well.

With the naked eye, the changes are not obvious,
hyperemia be ing the most frequent of the gross findings.
Microscopically, the lesions are widely disgeminated and
consist of engorgement of the blood vessels, thromboses
In numerous smsll arteries and veins with occasional
proliferation and fatty infiltration of the endotheljum
small aress of softening from vascular occlusion,serous
exudation and small round cell infiltration about the
small blood vedsels and certain changes in the glia and
nerve cells. Similar changes are found in the pilaarach-
noild in some cases. The absence of tvpical Aschoff bod-

e ies may be due to the pecullar histological structure
of the brain, and the vascular and perivascular leslons
are very similar to rheumatic lesions elsewhere in the
body.

b

PLEURA AND LUNGS

Fibrinous pleurisy is a common complication of
rheumatic ceriltis. Left side involvement, probably
because of nearness of the pericardiium, is more fre-
quent but bilateral involvement is not unusunl. The
Incidence of pleurisy in rheumatic fever varies from
2 to 20 per cent, ani from 5 to 10 per cent in the
ma jority of statistics. The Inflsmmation may be
fibrlnous only or accompanied by a serous ef fusion,
generally moderate In amount and seldom renuiring
paracentesis. The acute inflammation-is followed by
organization of the fibrinous exudate, and adhesions
between the visceral and parietal pleura soon develop.

Bronchopneumonia andl lobar pneumonlie can com-
plicete rheumatic fever; but the question of the ex-
lstence of a mpecific rheumatic pneumonia has fre-
quently been Aiscussed.

KIDNEYS

Acute nephritis 1s uncommon. Vgrious authors
give the occurrence as 0.5 to 1.5 per cent.

Reference has been made, earlier in this paper,
to the occurrence of vascular lesions in the kidney.

P SKIN AND OTHER ORGANS
Many skin lesions are said to occur, namelyvy, nur-

pura, erythema multiforme, nodosum, pspulatum, gvratum,
figuratum, urticatum ani annulare. Analysis of the re-
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ported cases indicates that extensive skin eruptions in
rheumatic fever are not common, but do occur. Bass re-
ported erythema marginatum and erythema multiforme re-
spectively in two cases of rheumatic fever in which
Aschoff bodles were found in the heart. Erythema nodo-
sum has been seen a few times. Lehndorff and “einer

consider erythema annulare to be typical of rheumatie
endocarditls,

Inflammatory changes have been noted in striated
muscles and Von Glahn anA Fappenheimer reported the find-
ing of Agchoff bodies In the diaphragm in one case.
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“and 20 ohiXdren were not., The serlea represenbed e ‘31 iren -
with heart- A gense of.all dorrr‘o of aerlovaneas. - ”
poe T , : S e ~ . Vran this: gtudy, the résnlta of the trestment he-
: : ‘ - ine cmrsjdereﬂ fond,” we see thal, at the hest, oy thoraiy of
e heartk r-ouep].ic‘.!t‘lr.m.ri of rheurmt‘lc fever, are not roord,

IR R - CTn Septewber, 19350, Leech =0 ‘r'f‘“ov'rml o AoMmEroTe
led clinieal studr. ov the value of q]‘lc.hi,nn 1n Ehe ayant-
“Fon of 1‘hm1mﬂ1‘1(‘ i ¥ f‘mxi’f)hrmq 1 r'hﬂ Aren.,

R o g - “b’f r-qcvnn f“ il/)’r’r\n url 1 potenf’iﬁ]. hear b7 43 sense
. and ]n'\Mivo rhemantle heart Mgense were plven doi 1r rebions
e Soft &0 praing of eechirligalicwlic aeid for o aiz monthat pordodl,

<o v i dontrol preny of 79 enrildrer with similar cotendial and ace
mired rrematic henrt lo.nion was use'd,  Thare were Voweyp
N recorronces of dhoren dn the-ewperimen tnl gioup, ‘the goptrol

— o rebhlldren 317 ot Ao na well sag Bhw eiparimontsl in Lhe pabilon
B : “ooaf ety e body welsht, improvement. In hesrt yate, rererid

e e - “Kodldlly eomfort ma Qchml phyaicel enracily ng Judred by the-
el Cfmaatioral ¢laasificatTon hozed on ahilitrs to esvry on ,m]».uﬂ
“ackivities 3 thout Alscenflort.

Mo evidende of sany offcet of theo drme on the glow-
1y nrorreassi@e. deveIormon™® of nitral atenonls was aeen, -opy
. A1 A thev éxpect Lo, Tre mmmber of rhemmatic recnrrences vas
S TUE I o £60 small und the time too short to allow accwmlation of ev- .
: SR fdende In reprard to any posaibhle effect of the wmedicine in ‘ -

ol ) preventing endocarditia Az a sequelae of chore:s or ofboer rheun- ,
el o catle wemifestntion, tmi Leech A1d apecnlate na Lo the rAazn- ) T
it —mos oo m e sPop g omoderate proponderance of M minmtdions mad Maaprenrrnces ;
F e of cardisc POrIrS amons the ]wtiontﬂ receiving the asdicvlate
rations.
- : ]'ﬂ'ro*ren'r'nf in hodilvr cowmlort neered to il
L pqrf In Wllowine & wors gahisfactory rain Iy bedr weinh It
was stritinely evident thot norwal galn An Lody acleht wswa un
KR ' .- cagceomparipent. of fenersl well being. -Tincth 4."'\]3'1' vri Lhonk, R~
: cEpRTEN the chlldren- ity recurrencer of eharea Yeabh wed phils
; S rrevions Lo the reenarence or ratned hnt 311-Mtlv.  OfLen thesge
SRR . - -ghildren were subject to more or less tromblonore joint and v
S = mracTé pafva and peneral dacomfort. The acctolanliecylie neld ST
aeeired to he the f{actor wlich enabled sowe. of Lhe childven %o )
~~~~~ . ._Pnin welpht. Tt wms found that =2 child wha ans safnine weirht
o ~nermally - was not syt ho dewvelop choren. - ™y theveasing iln phya-
jcal confort of the ehild and by making 1+ essier for him. Lo
radn welpht there acencd to he an indirccet nffect of the Arng
-whioh resnlbed In fewar attucks of chores. - T

Teecht s atndy - wonld tend to show thaf Lhers in

e ‘ A pdyen hage n o plviye o dadlly ration of andte-riste to childroen

A o o S 7716a, or BB per eent.,, of the @i were mler sot- -




who.are aclnol. or potential 4nabanees of rhowmstic hewmrdh 7n.

Teane.

of Lhe Itr*m-hzr:'n_t‘

A8 e cove_ho a eonnideral foin

(n rhevmatic fovcr viith serims md vaceines W are Foren™ o

cornfine onrgelven chielli to the sork of J.0Lmmll of vhilaw
delphis, ’

, It was in Jamary, 1957, thab denerihed
a pew speeles of gtreptoceecns isolated frow evlinis of the
hlood nnd of the pﬁlrrm;roal exmdate in cracg of phaimatic Feve
er,. nnder the _neme . & trephococeona cardiosrihwifiidias. (Spallte
wom« has heen. nni*ml Trevionsly in 4 section of this paper Tut
Tor the sake of-—clarity the rep’l tltlon Ya-eliowed,) | Dy Daveh, -
1‘1' g, ha had prépared the orti-nerum of Hbtrepioecocens cnpdio.
srehrittads 4n both eatble and horsen. The bowine ol odepms
had an advantage over the equine in that it rofuced buk rary
mild gymptowms of aerwm sickness, .

: The anti-scroma produced st thisg tliee had to he
waed In -womits vapying fras 8h-c.c. to #00 c.o. 0 Beineing
about clinleal rogsrongea, Taber the e-mine andl-geinm wag
~comeenbyntbed Ry the rlobnlin precipitat 10*\ rebhod and o Jdoge-

‘_"![’F' of - mf 10 t,o 2N . c."l’r(mlrml

: Tn the uge of the gasyim it wor Found neceasroy
to puavd apalnat two continrencien-—hyrevacnaitiveacns o the
servm of the apeclen ewplored in fta vveparabis snd T
setionag of 1 epeciflie nature arisineg from the lacal inflmminf-
ory resction of  fmmuin ity wpon Bplan of mnbicen o pd anbibody in
Lhe dlaensed tissuves. Ve firal numed 36 was posaible Lo nvold
Py Antraderinl teaias, wnl the latber by the bLroken dose maethorl
of adntniatering the serum anl by injectins it suhentanconal:s
or Intra-mraenlarly, It was Toond that not more than 5 .o,
of the concenbrnted mtl<serum shonld he injecher! ag v [lrat

el vee

ltreatment. Another & c.c. wag ¢lvon after 8 to 12 hovps and

1f necoasgnry & to 10 coes Injeeted after avother 18 Lo 24 hopra.
: . Ry l’aw'h 192 8, Small had d~;|~x o Lhe nobion of
the antil-serom of ikr cutococcus cardio-avtirritiidls in o8
_yatlents, 11 of wnom werae treated in the gpeclal rhemmntic
fever wards of the Thiladelphia General Hosnital. e was akle
to obtain proupt henefici sl offects Tfollowiur fta nae i1 chorean
and in acnrte rhemmatic fower.,  The effcoln-otenrrerd with rop-
nlarity vt were ohserved In the sente arkhritis, the eudocusrad-
tt1a, the wmyocerdtid, the jericeriditia, the plenyitia, the
pnemionitla, and ?'h anhentnneons nahles of rheviatlc Fever.

L In chores the-rurpcaeless twitexinea suhaided rropentls ond no-

neally i gappeayed vrihn e nomeek af ber bho advwisheatiang of
the sermm. ‘
The protec’rioﬂ conferred by the anti-nerum was
catimnted to laat from Four to five weoks jmilging from the few
reYopges which ocenrred early In the work. This period of Lime
ig 1u wccordance with bhe lenpth of the period of jwasive Im-
mimity.conferred hy -the othep t‘nei'apéntic anti-agra,

In m’l\'oc(tthm thr serit therapy Small cites o
mimber of ohgervntions ©¢ tendine Lo prove the apeciflcity
of the ohr'eptncocnu w'iﬁoqrtlurlt‘ldi 3 In vhenrmatic fover.
ile claims the Streptococeus eardisarthri tiMa 1z a aprcles of
gtreplocoocns M*cmin{r/ A sfinetive enltursl charietevialica. -
and one “nich may he gasily 1dentified i}v*vmnolop‘ica!lv. Thile
not vecoverable From the hlood atream in rheumntie Tever rat-

dents In most inatincesd, HMwall has recowvered it in three tiyp-

jenl nctive cnsea of. the disease.
Individunla snhject to recnprent nblucka of
xrrm_re r‘nm\mch fever demongtrate an “extrawe avacer!tihdlity bn

~mimnte doses of the vaccine. prepared from 14 na wanad fng ted b




. reneral reactlona, in which arthritic paing and ntj.f‘mm-
. ronaral malaise, snorczid, faver, précordisl wwin, rmrrlj,n_c

arhohhwilas, and-mmscular 1;\~i’tch.1,n” 2, are very eavident,

- e ona~ming for the mlcroorcantam. have hoen
worked ont. The Htor oi its opsoninag in the serd ol pnt-
ieptis has heen fownd Lo Y:nrallel Ahe elindenl condi Lion of

the patient, 8o rwmeh o, that they have caie Lo reravd {6

ng. a naefMml Tm’cht. on An determining dosnra of the unfii-
“gernm and ‘aa a4 ynrlnable irognosatic 31 M. Uhae ogngonling vor-
- viarly - rise dirine the favorable conrase of hhe d‘lso"qe Pe-
Cpardleas of the tyne of treatment ; and veorsist nv o hiegh leawel

tnap ine co.nvn.lesc?e.ncn amyel f.‘olMt.*rIn,{r recov’r-:r_’. : '

Tyo el ohit-bed vards in the Fiviledaelohia Genere

41 osrital have heon piven' over to the atndy of rheumnbie
fover gince april, 1947, owal) snd his Co-uoplars nade oh-
serverbimse on 70 vatisnts in these warda hetwaon april 10%°
and Datoher, IBEY. i o . B

. - In this, bhelr early experience with ihe nnbhi-
gerne, thex endenvared to administer the ombi-acrar as soon
as posmhlé after the patient wasg adwitied and. a Aioenoain
made. ~ The aervim doaaspe was-from 25 te L00 a.cw, dependine
on the severtty of the case.. The serum wam mmmisrorml in-
tra~miscenlorly. o selleylates were plven, Amboanfiicient
codeine and morphine was piven to keop Hwe prtient confort
ahle, ‘Mhey atternted, at this time, bo rive sf one 1njection
the amonnt of gserm thowrlt necesanry, hot sreqmentls o sec-
ond Injectlon was required. - as mobed ecarlicy in this napor
Small  chdangped 1\15 mode of adninistration later in. o s wark.

- Chserving thnt relapges ocerypad 1'"or~ A Lo v
weeks nftor the adniniatration of the anti- erapy,  Soal he-
ran the practiece of developing active imrmmnity within thia
period, ty weana of the *Iﬂmﬂiqh'qtjou of Strenbococcus cnyd-
"‘,09.1"'?"11‘.{‘511*_ waceine 1n smull, carefnlly rarmlated nmomts
at & day Intervals.  In many inatances ncti v T g zadd on
wag storted som after the adminiatra inn of the antii-sernii..
The vaceine wag followel by such sevare raactiona thek Srwall
Alscontinned 1ts e in” fawr of soluble vredngha of hthe
“wiero-oremniang Mhich he temned soluhle antligpen., Th was o ‘
normal saline extvact of the hacteria and wag msed in two dfi-
'lﬂtinn.q“a 1:10,000 :nnd a 1:1000 dilntion., '7he ¥Initial dose

the 1:10,000 Ailntion was not grouter than .1 c.c. 3vh-
cn‘m-mo'ﬂ 1. The 1:1000 Ailuntion was veasrved for follow-up
trentmant alter u course of the wmove Mliwte véadnet, or ior
matieribs who had recently re»ce* ved ndeqmate anonnta of the -
nmti -gaTim,

There nppearod to bhe no contbtra-indiention to
an - athampt to hulld aetive Ireamity. ping the existence of
o pcrjol of trawsferred Lrmranity. Since ftHis practica wasz
started ¢ mall report th.'ﬁ" no rcl*tpaes,h:we ocenrred, -
i Smn 1l qn{rpo..’rs that there is n mantitative
nmafranzatton of tho ~tomemin with the anti-serm md an in-
eomplete detorlficatin 4n the case of the sulicylates, -Tle
feels -that this 1des, I colimed, wonld lenve a giruilleosnt
rlace for snl#cvlateﬁ In the t!‘f"lfm(—‘nf of. »hemmutic faver, in
that they would be waed to rednce the toxewmian therchy deernas-
“ing tre- smounlt of antiserum needed to com:lete quuititative
pentralizatisn. - B

He conalders the development of » specific vac-
clne, for nse in trontment and pronlpﬂaxiq, of prime lLwupori-
ance..

- In the-face of Smalltg erneovragins revorts 3t
misht e well to conaider the results ohtad 1wr1 hy other imen
nging similar methods of treatment.




The loeck of efficney of loiowm remadinl apenis
in tve th(ran\r ot ¥hemiatic fever I1s auliictent rens son o
the seriona 001}91(197‘:!1‘" on of new theraienbic aeent g oahiteh
ovhibit even the alies ﬁ-oat rmrif ’

Sl '"he, ”m'! V.'w, mos t-effeetive Lreshaent of
Mmmrvﬂc fever, nmmely sallerlates, sy fn wost fustararn,
not. anpable of preventins the disense feorivmocesdtng og to
the nrcdhiction ofigerfous and of ten fatal Testong., Tn ricwy
of thexe facts Bmnldta elalma for Wiz serum sammand mpest
rpovtimee, -

To mybatantinte or Alaprdye el ty el nden o
TrTRehocic, eiwen, Cnrvier and T, 3w@d MY $a Oetohor ool 1950
Investirnted ﬂ\o effecty o a]’ﬂli3‘71{4»!,()000(‘»\) 1oaepum vnon The
eonrese of the 4 scase. : o

. Taking iuto conaddepst Ion e aogndihdity o Hhng
ey bares of sthre ptaocoecd par nch in the canant 16n m" i"nn

Msenge In svbjceta peeniiarly hyversenntbivye, ther stpe pli=
cd o deteralig wWhether Jiflerent antiasbr: n1 ’)1 oc aeYNG

micht not have aimilar Tnersmonﬁo effechs

o Ace cordingly, ¥n o aerien of cudes exhihipine
var Jons rhenmnt fc. ma Jraqf “hions; th Wae b throe -t orpasoof
mmbistrentococeal sernn, Yize, scomdriinl bl acni o hin-
1 sernm, n sapple .gemwr guimilied W 5 11, und e ‘;mé-
norend by ,'r,-.re Uimoeudat  on of o heiler vith ¢ sraaninvodned
strevtococeny dsolnbe T Trow s avhenticicons nodnle. Tone of
these - eapeas ravn m'('mﬁ'fov,u] resnlta fo ahen LYot RThe qeganas
Bed rrothreed any henefiE, on the other hemd, wadeglaaile pe--
nctlonas Followd: - 1ts ‘”“f‘ vepra notel in B4 o the w5 enae
Smeceess of ever wdld desren canld he alafmel in ooty 3 of o
‘enaes virdch weye vroperly controlled, o e
the dninrovement moves thon that. fol.lowi)w" atmnle hed rent.  Ypeowm
tis gty viteheoelk ond Biz asaoclates cvielnded Lhint o
Juatifiealion far sopencrd ndontYop. of wuihtabra bocoend derim
In the thera: v of dhewnilic fev-r axlated. "o anrnnol »loce

il 3 nonwe o f he ne

o too el omphasis on Lheir revort, however, :g Lthe mwher of

cazea studfed was grite avwll

he 'l"-‘*rx‘un'r N phdinme bie Faver he pennag of
111(~vlz11,".3, gemms, Toneclnag, rest nnd mbribion hwera hoen o
t*qm gsed In £thla payer. Thers nowr rerainag one agneet of fhe

treactrent of phevmatdic Feaver wheh, dn vied of 13 oovencnt

Crrent Interest fo W, T hrifeve shonld he connidered hieire,

nEps H w3 tonad llech y

ns3l plews In yhenaatic

- ; S parE Bhe ke
whedher ko remore 01 noh ko venove, LT romoved af, ateh
- theme mrotlens bawve hem the vonﬂu* of Fadys Getwaton 15 reoent
TanY S, . ) o - o . T e
; ' Roher and \'"ﬁllﬂml i Iin o eather Worathlve
“atuly of #11 cased of fhemmalic fever ade thel Lo the Roaton
L Gty boarituald ‘wt,&ren Fone 1, 194, and-Doc. Gl 1000, cee
. to the conelnaton thn toasilleetoiy was o anile thernuembic ...
G - e RERAAN e i prn.qrmtmi evidence thub £va operatton eonld"ha-

-porfowmed during the aghive ghare of e digeste wibhonih hapny
to Lhe ratientl. ey gbna Joipeinded 35 pabionte.

In n stndy of 204 eascy ol "glausieal rhevnmoiie
nolvartiritia reported hy von-Gmha &85 in gy, 10: Y, Ehe eone
¢1lndion 33 that orermt ive treatment of foaud Jufectios in
seute Tolynrthritis wny howve a Favorsble 1ol lnence on Jincespre

Sdne enges, b has ro value va s prophvlactie vesanyre seninak
ihe racvrrencen -’ the Mgease. ’ ’

"he mmmrnny\f.41 vwiork of halser mvhhe raavlts
-of tonsillectory aypear to offer wvs .,N: moat thoronrh ol vew
1inkle Infoniatd m. alone H 1 a 1the, -
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Bia recént report “€ diselones thnt hia stn

“wag pede on 2000 children of _hipgh achool noe. - One b 0 6f
childran had Fonet enneclrntion ab the e o R or 6 ”"'F”"."}“f;‘
They- were exarined ot Ehat tlmes et r comnlatn
of’ n)fnoﬂmq pr""tmn Yo oneration wera rocordei.: The
ceut P:‘T‘ml“’h'lJ'Yf‘}) of the ehildrey faralabhed sind ]_ru- -
¥ T1od muhnement to operatlen. . The obter
o were ehildred in whom tonal Lleetany was e
ara, Pabogigh donel Thay were ensmiced euoet
“the other e up g d 3ervel. a3 controly in the pver
g rdlarm Lo thilg wag moele on 2400 awildren 50
e '\""l nl’ 1,101\"..!1.-.. ' .
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Kol ger Aivided the prowecbic o rabe biagn
tnta choyan, rroving pajns, ’1”191m'9 Lic Fevor, and »heonmuide
ceardit “.H“ Choren ocenvrred wikh eqnnl framensy o the hyg
eroups pleviond o overation, ™t over Uie ton yani ver

twiece as often In the orerakive provp=l.05 por cent ns apirin

e

per - genl in the controlss In another marves wmide
mnifedtations ™ @ mmeh larrer srovp of ¢l ild.e
fornd thet chorea oeenrred as oftew 11 dhildron 7o ot ha
Copersted on ngl incdhilitren-whe had not ., > enae did o
seom Lo "e-favoepahl~ infhvencend hr veroval of
cept. thet laas cardltin’w#na assoc
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renernl Iy cunce .de? to he nowild rhenmalle wmantfeatnbia, were

reported in shomt ner cent of the ¢chilAren Ta hohh #vongs

_heTore rewoval.of tonsila.  The attpeks_were oorle covmion in

hoth groves daping the school spe, oor-".m*ﬁn,f‘ in 7.8 e oo
cf tre-orerative proup and. in 2 rer cent of B control e
Thematii o fever had exd ated in o hont 1 pereonh of the ol
- ran of "hoth crounsg Lhefore oreratlon. imvivg the ben ooop

¢

pertad e ehiilduen, or 1.5 por cnnf o Pepcd oo Bl 0

cerae, vhile amour the oo lrol ebd me T, Ov G050 ey Teent

o
Fad-the corplhatnd,  ihia gheowg n ]ﬁ‘xﬂl"mf!’-rtcﬁﬂmwc eonb vhe
nbis Lever tnh -Fhe tosi Liedlor
e :t.~ TTris rehigtlon- 13 Bhe prdone s ahtaeia
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~egenpe  fr # oyrimary atteel of rphevmntte fevor | and o
nrofecti v 17 Eonalllectowr 18 nopformed o Fioae 2be D pat

shbygat s fr ke ot Llect

ST i 1o Kadsert's reporh- il

Lo tho senalhrle courne ko follos In -bhe rdbiey
examination and obthep ] can repardg the topagtls,
Af they o Lot ko bo infected, TF Bhvae
" fThera “ﬂ' y\"v

1Y)

sonarebion A8 vokT inabifte for !
cisbr nee of pec erent of rhewmabtie ¢

cmeat dp the paFLaufts eanddtion, T heldn e

anuucints nf the onesc Lo are v el 1o k
L Arraid YW*}' e I ?:1‘1;,1!‘::1‘ T RERRIE PR ST
ed an tn aea ol b Peetton ’?h ?_.‘1'?‘ R TR R

- - A £
hoa recenrt study “Toar an
elugting ayrdved o . rontine penov:

prevey ftan ol h

et lane i the o
' 13

Ve oot oank haoges! o eaonaliiadeo

The epoat Inpoprimoee of praveptbis oleines

[

fever, In oxiliven fa aeen, when we wote €0 fhat {5 44 st
+

REIRSTATE bl S0 A meY‘-—f'T A g o e Haarh Madnan n ahi dvan e
reanlt of 2 T . PR s, wnAdeT Prer by peml ke
i : R %

whnyrwe b4 Fevew nh vengon Papo o
rhn 1o v c,_, ; rmon Pap o

W wnarh

nend C'”]",!- o 0F shont L% rens
of  1rhenma

f
8]
e

Oy,

i1

e
T

i

frey

I8

Len ..

e

ot
r, As
r-,rrﬂ'.

-

s 1 or
dndi,

at -

VO
el




- () - B B
ﬂO’t?"tﬁCtiOn_ Wi Eh t‘rze digense,

p . : TTThHe me '—Hq:]q of krestwernd- % oh }1-“!‘1”6 b BPOV- o -
,‘Pn 1‘0 he of merif' have been .ﬂqnnqs@el. Oihor wetholg ol wnpd S
Lo tvw*q, f‘or {-"?ﬂmnlé, 1T'I'ndh:>1‘1nn, igl miebht he diaenaned, Imh T do

not feel’ l'ﬂn Hv@,,. care ol milficiont Frpovi wmo Lo e 11 boonr - o
B rmh M. R : T S 7
: _ T neve made on affert ho Jipih thia e o .
SR C o the most anthentle and fmporiant Penturen of The lgense- dlacnsg-
efd, and Lo emphuaize Lhose feutnres In- the keds of Lha paper. -
oy th"ﬂ 11Pa'5cm a8 I RRE RS Rl “'-" '1(”\ O3 ) Do mganrr 1”"-1\43‘[’"7',;1 oT
and 13 aceordiucly om! Fted. . )
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