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INTRODUCTION

The preblem of the use of salicylates in the treatment of
the acute phase of rheumatic fever will be discussed as regards
massive dosage and the effectiveness of this therapy., No attempt
will be made to completely review the history of the use of
salicylates in its entirity.

The problem of prevention of recurrence of rheumatic fever
will be discussed in considerable detail as regards the use of
sulfonamide prophylaxasis of hemolytic streptococcal infections,
diet, and tonsileotomy. The use of vaccines will not be reviewed
as the clinical results have not been significant in the hands of
clinicians with the exception of one clinic whose results have
received no confirmation,

The problem of rest during the convalesecent stage will be
reviewed and an attempt to discuss citteria for ressumption of
aetivity will be made,

The use of oxygen during the acute phase will also be dis-
cussed although this is relatively new in therapeutics.

411 of these factors in rheumatic fever will be reviewed
with emphasis on the treatment and prevention of recurrence of

rheumatic carditis.



MASSIVE SALICYLATE THERAPY



The most important problem in the treatment of acute
rheumatic fever is the prevention of orgenic heart disease,

To effeect this it is essential that the rheumatic inflammstory
reaction be suppressed in the minimum of time and that poly-
cyclic attacks of rheumatic fever be prevented. If rheumatic
attacks were always monocyclic and short-lived, severe cardisac
damasge would rarely occur, For many yeers salicylates have been
used in rheumatic fever in an attempt to attain these objectives,
There is general agreement on the rapid entipyretic action of
salicylate and on the efficicnt alleviation of pain and swelling
of the joints with sslicylate therapy. Wwhether salicylaies
prevent polycyclicattacks or reduce the incidence of permanent
cardiac dsmage has been disputed for years,

As long ago as 1903, Lees suggested doses as high as 300 gr.
of salicylate daily to obtain a "true anti-rheumatic effect" (2).
In 1906 Clarke reported the treatment of rheumatic patients with
240 gr. of sodium salicylate per day, and felt that this short-
ened the duration of the disease and protected the heart,

In 1914, Miller (3) reviewed the literature on the action of
sglicylates in acute articular rheumatism. He found fhat with
sal icylate therzpy, pain was relieved in an average of 5,3 days;
without salicylates pain persisted for 13.4 days. Relapses
occurred in 30.3 per cent of the 1,258 patients receiving sali-
cylates, but only 6 per cent of the 974 patients who did not

receive salicylates had recurrence of thelr symptoms, There was



no difference in the length of hospital stay in the two groups.
Miller wuotes Pribram on the incidence of cardiac complications;
cardiac damege developed in 28.8 per cent of patients on ssli-
cylate and in 23,4 per cent of patients not receiving saslicylate,
During the period reviewed, Miller states that 15 to 20 grains

of sodium szlicylate every two or three hours was considered a
moderate dose, and meny physicians gave as much as 300 grains a
day. In 1918, Hanzlik (4), Scott, and Gauchat in a study of the
specific effect of salicylates on rheumatic fever concluded that
while salicylate is effective it 1s not specific and that other
drugs will produce the same results though perbhaps not so consist-
ently. They stated that salicylate was no more than a symptomatic
remedy. They found no reduction in the occurrence of endocarditis
with salicylate therspy. In 1925, Swift (5) stated that salicy-
lates had a favorable effect on the exudative phase of rheumatic
fever but that it failed to influence markedly the proliferative
lesions. He felt that this explained why salicylates had no
effect on chorea and did not prevent valvular lesions in patients
recelving full dosage. He did emphasize that these drugs were of
great as:zistance in reducing the fever sud controlling the ™toxie
state,” Ths tendency to lose weight was less 7w wked in patients
receiving saiicrletes, Jith the reduction in “ovor znd toxicity
there was a lowering of the heart rate, Swift pointed out that
if salicylate eliminated the edems from the valves, as it does
from the peri-articular tissues, some of the traumatic injury

to the endocardium might be eliminated. He emphasized the imp-

ortznce, both to the physician and the patient, of continued care,



even aftcr all symptoms are relieved by sslicylate therapy, as
otherwise the petient mey in the end suffer more pesrmanent
injury then if he were untreated. In 19833, Graef (6), Parent
Zitron, and Wyckoff reported a series of 105 cases of acute
rheumatic fever treated only with opiates and local thergpy to
the affected joints, They stressed the tendency of the acute
manifestations of rheumatic fever to subside spontanecusly and
often repidly.

In 1943, Coburn (7) reopened the problem of salicylate
therapy in rheumatic fever in his report of 10l cases treated
with verying amounts of sodium salicylate. Sixty=-three patients
received only small doses of the drug, znd 21 developed organic
heart disease, Thirty-eight received 10 Gm, or more of sodium
salicylate deily, and none of these developed heart disease, Co-
burn administered sodium salicylate by mouth and also intravenous-
ly in doses of 10 to 20 Gm. daily. He felt that by giving the
medication by vein, & more rapid and sustained rise in the plasma
concentration of the drug was obtained. His studies were controlled
by estimations of the plasme level, He concluded theat a plasma
salicylate level of at least 35 mg, per 100 cc. may be recuired to
suppress the rheumatic reaction and that plasme levels bel ow 20mg.
per 100 cc. may be sufficient to relieve symptoms while masking
& progressive inflsmmatory process, Coburn's report of the clini-
cel results of massive salicylate therapy deels chiefly with the
shortening of the period of infection in patients so treated, as
judged by the erythrocyte sedimentation rate, The cardiologiec

criteria used are not presented for valvular heart disease or for

4



physicel signs of hesrt disezse, His patients were young adults

of 18 yeers or more, and In this age group csrdisc manifestations
and residua of rheumatic disease sre less common and less severe

that in children.,

Hanzlik (8) credits Mendel with the first use of intravenocus
selicylate in 1904, Hanzlik guotes Matta, Llesne, Gilbert, Coury,
and Bernmard as using this method of administrestion, These clini~
cians claimed certain advantages in the intravenous method over the
oral route; namely, the avoidance of gastric disturbances, emesis,
and side reactions in genersl ; more repid absorpiion of the drug;
and finally the prevention of cardiac complications. Coburn has
revived the interest in thils method and claims that & more rapid
elevation of the blood salicylate is obtained and that the patient
is more guickly brought under control,

MeEachern (9) has reported his results in 350 cases of acute
rheumatic fever treated betwsen lovember, 1943, and June, 1%44,
Toxie reactions were frequent with intravenous medication and
minimal in the orally treated group. Cardiac seguelee were present
in both groups. He corcluded that oral administrastion of 10 to
16 Gnm, of sodium selicylate was the most satisfactory method of
treetment, Taran and Jacobs (10) conciuded that intravenous sali-
cylate offered no advantages in treatment and that the technical
difficulties and anrnoying symptoms outweighted the possible bene-
fits of & more rapid rise in the plasma salicylate level.

Henzlik, Goodman and Gillman (11), end, more recently, P. K.
Smith (12) have concluded that intravenous administration is un-

warranted because of the repid and almost complete absorption of



sodium salicylete from the gastrointestinel tract. Smith hes
shown that peak plasma levels sre reached about one hour after
oral administration. Hanzlik states that the advantages claimed
by the supporters of the intravenous method are unsupported by
any evidence and that, when administered in this way, salig late
may cesuse considereble dsmege to the heart aund other organs.
Five patients given messive salicylate therapy intravenously for
acute cerditis died (£5,£26,10), either as a result of toxicity
of szlicylates or of failure of the treatment of carditis,
In June, 1945, Keith and Ross (13) reported their results in
the treatment of two groups of patients with acute rheumatic
fever in the Roysl Canadian liavy. The sedimentation rate returned
t0 normal in an average of four weeks in a group of 70 patients
receiving 10 to 13.3 Gm, of salicylate per day and in four and
one-half weeks in 33 patients receiving O to 1.7 Gm. a day., Three
patients in the low dosage group and five in the high salicylate
dosage group developed heart disease. TFive patients who had pre-
existing heart diseuse showed progression, two in the low aud thres
in the high s=licylate group. They could not conclude that large
amounts of salicylates were of any more benefit than smzll doses,
Manchester (14) also treated in the menner of Coburn a group
of patients in naval service. He found a smaller number of sig-
nificant cardise residua among patients given massive sglicylate
therapy than among controls, especially if the therapy was insti-
tuted before "signs of significant carditis" had appeared. Ful-
nineting infections did not always respond favorably, and there

viere two deaths in the intensively treated group, on the 4th and



7th days, respectively.

Taran and Jacobs (10) gave maséive doses of salicylates at the
onsetl of rheumatic carditis to 8 children and treated 41 control
patients in other ways. They concluded that "while it canmnot be
definitely stated that massive salieylate therapy unedquivocally
suppresses the rheumstic proecess and prevents the stigmats of
heart disease, it 1s clear ihat this form of treatment makes the
patients symptom-free,"

Wegria and Smull (15) gave 21 patients massive salicylate
therapy, with 19 control patients. They concluded that tke course
of acute rheumetic fever is not shortened by massive salicylate
therapy, with the reservetion that earlier imnstitution of treatment
might have resulted in shortening the rheumatic episode.

Yurphy (16), in a recent report of careful studies in twelve
patients receiving large doses of salicylate, questions the usually
accepted view that salicylates promote the subsidence of rheumatic
joint inflammation. In severszl patieﬁts charecteristic lesions
developed in & variety of sites during the course of heavy sali-
cylate therapy. The size of inflamed joints was determined fregquent-
ly, and the skin temperatures over these joints were compared with
the rectal temperatures., The erythrocyte sedimentation rate was
also determined, The results of these mcasurements did not indi-~
cate any subsidence of the inflammatory reaction under the influence
of massive salicylate therapy. In addition, Murphy observed in
patients receiving this treatinent such phenomena as fresh rheu-
matic nodules and, in one case, fresh polyarthritis and electro-

cardiographic evidence of further cardiac involvement,



T.li. Harris (17) in & recent report attempts to eval uate the
effect of salicylate therapy upon the inflammtory resctdon in
rheumatic fevér. He concludes that large doses of salicylates may
lower the erythrocyte sedimentation rate of non~rheumatic as well
as of rheumatic patients. "It is very doubtful, therefore, that
massive sslicylate therapy suppresses the inflsmmetory reaction
of the rheumatic patient or that the lowering of the erythrocyte
sedimentation rate in rheuwnatic patients has the significance attri-
buted to it by Coburn.," He made no attempt to evaluate the effect
of massive salicylate therspy in rheumatic carditis,

L., M. Taran {18), in & second report, states that results of
two years' clinical experience with a special technic for giving
salicylate show that none of 38 rheumatic patients treated with
10 grams of sodium salicylate daily developed valvular heart dis-
ease and that 21 out of 63 simllar patients who received only small
doses of sodium salicylate developed physicel signs of rheumetic
carditis,

Ten to 20 grams of sodium salicylate are givan intraverously
every day for one to three days depending upon fever and other
symptoms., Usually on the third to the seventh day, oral medication
replaces intravenous treatment and is continued through the thirt-
ieth day of the salicylete regimen., Doses of 1.6 Gm, sodium sali-
cylate and 0.6 Gm., sodium bicarbonate are given by math every faur
hours desy and night.

Taran feels that if & patient develops an acute polyarthritis
during the course of a long protracted rheumatic episode, sall-

cylate therapy will feil to modify the course of rheumatic
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activity even when given in adequate dosage snd for long periods
of time, It may indeed give symptomatic relief but will not
shorten the duration of the activity of the disease,
Taran's observations seem to show that salicylate therapy
fails under the followinz conditions:
l. Inadequate dosage to raise the salicylate serum
level.
2, Tasilure to maintain the desired level,
3. Large doses of sodium bicarbonate inadequately
covered by the administration of larger doses
of saliecylates.
4, The gdministration of salicylates in cases in
whom rheumatic activity has bsen present for a
long period of time,
5. Impatience with the continued use of the drug.
6. Sensitivity to salicylates and the early occurrence
of signs of intoxication.
7. Upnmindfulness of the fact, that, in addition to
salicylate therapy, proper nursing and nutrition~
al cere is recuired to attain a favorable result,
Toxic reactions to high concentrations of sslicylate in
the blood are cuite common according to numerous observers,
Tionitus, nauseau und vomiting are among the sarlier toxic manifest-
ations of sslicylates. Taran feels that nausea, vomiting, slight
abdominal pain, tinnitus ané temporary deafness 4o not constitute
contraindicstions to the continmued use of salicylate theray .
More sev:re manifestations have been reported, both as a
conseguence of massive sallicylate therapy and otherwise. They
inciude hypoprothrombinemia and hemorrhage (19,22,23,24), occasional
mental changes (21,15), and some decrease in alkali reserve (19,
22)., Taren states that symptoms more directly demonstrative of
irritability of the centrzl nervcus system are ominous and call

for an immediate interruption of szlicylate administration., Hyper-~

ventilation, irritability, restlessness, insomnie and confusion



are distinet denger signals, Taran feels that the laitter sgymptoms
do not seem to be correlated with the above mentioned groip of

unconsequentizl symptoms of salicylism.
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Certainly the guestion of the effectiveness of massive doses
of salicylates in the treatment of rheumatic fever and carditis
is moot., The eifectiveness small doses of salicylates is highly
questioned. The salicylates ziven in adequate doses during poly-
arthritis or high fever ere very effective antipyretics and anal-
gesics, The anzlgesic effect of salicylates in the arthri tis of
rheumatic fever is indeed s0 raspid that its effect is occasionally
taken as a therapeutic test in the differentisl diagprosis of the
arthritides.,

However, as regerds the hypothesis that massive selicylate
therapy suppresses the inflaxmatory reactiion of the rheupatic
patient, no definite statement can be made., The literature has
been reviewed, Certainly the wvarious investigators defend their
views ably. The saelicylates have lasted through five decades
of therepy in rheumatic fever and carditis., Taran and Coburn feel
that salicylates are specific in antirheumatic activity. In
view of thelr evidence and the excellent symptomatic relief obtained
with salicylates, the drug is the drug of choice in the treatment
of acute rheumatic carditis.

Taran also offers interesting observations on the fzilure of

salicylates to procure therapeutic success.,
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OXYGEN THERAPY



In 1939 Poulton (27) published a report on oxygen therapy
with special reference to its use in rheumatic myocarditis, He
postulates a local tissue enoxia in rheumatic myocarditis.

The points in favor of a local tissue anoxia in rheumatic
npecarditis as postulated by Poulton are as follows;--

lo The histological picture of Aschoff node formatim
in the myocardium so often described, has been
epitomised as a panarteritis with thrombosis of
the lumen in places and perl-arterial fibrosis
(Gadart 1938) (28), Associated with this there is
cloudy swelling, diffuse or in patches, later
fatty metamorphosis of the muscle cells, and latest
of all a dystroohic change, seen best in the auri-
cular well in mitral stenosis, where the muscle
substance disappears, leaving a delicate webd of
sarcolemma. Coombs (29) (1924), who described
these chenges, ascribed them to inflemmatory toxins;
but why should not they he due to anoxia secondary
to the pamarteritis?

2, Asphyxia in eats causes lengthening of the P=R
interval, missed beats, and 2 to 1 heart-block
(Lewis 1925) (30), conditions met with clinically
in acute rheumatism, and recently the S=T deviatim
from the iso-electric line, which is alsQ commonly
met with in acute rheumatism, has been attributed
to want of oxygen (Dietrich and Schwiegh 1933 (31)

Bdchner 1938 (32) ).
3. Repeated smell blood-transfusions are beneficial
in rheumstic myocarditis (Horvath 1938) (33) and

these would increase the supply of oxygen in a
disease characterised by a low hemoglobin percen-

tege.
If there is anoxia of the heart muscle, an increased product-
ion of lactic acid would be anticipated, This might show itself
in an increase of the blood lactic and/or of the amount exereted,

Poulton cites evidence along this line of reasoning to support

his theory of local tissue anoxia, An investigation took place at
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the 3irminchem ohildren's Hospitael cnd Dr. Z. M. Hickmans, bio-
chemigt to the hospitel, reported the following to Dr. Foulton.
The paticnts efebrile and in bed; 94 estimetions of blood lactic
acid at about 10 4,k. in rheumastic cases and 62 in controls were
made by Friedrmamn's method and £6 in rheumstic cases and 11 in
controlls by the method of avery znd Hastings. The lactic acid of
the urine wes detcrmined 103 times in rheumaties and 68 times in
controls, usually for & period of twelve hours., The average per-
centage of lactic aclid by both methods snd in the blood by both
methods and in the urine excreted in twelve hours and the range
(highest and lowest figures) were the scme in the two groups; but
the distribution curves diffcred. There were more high end low
values for the blood lsctic acid in the rheumatic series then in
the controls, There were also more high values for the excretion
of lactic acid in the rheumatics then in the controls., There was
thersfore a difference in the metabolism of lactic acid in the two
groups, which might be explained by an incressed producetim of acid
in some csses of acute rheumatism,

Poulton cites investigation on the effect of oxygen on the
metabolism of lectic acid which was being carried out in lLondon by
¥r, H, J. Taylor, Fh.D. Toulton cites cases of acute rheumatic
carditis in which there was a considsrable fall in the blood lactic
acid while the petients were in oxygen tents,

This suggests that the oxygen relieved the local anoxia of the
heart muscle. As might be predicted fgom the work in Birmingham,
such striking changes do not teke place in all cases of rheumatic

nyocarditis; nor were they present in the controls.
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The remesinder of his report is based on a study of 26 rheu-
matic patients (15 in their first attack), treated with oxygen
for periods verying from abut a week up to eighty-two days, at
Guy's liospitsl, Lewisham Hospital, ueen Liary's Hospital, Carshal~
ton, and the Downs Hospital, Sutton, The sttempt was made to keep
the oxygen percentage in the tent at 60-70; this could not be
effected in a lesky tent. The patient ususlly remsined in the
tent continuously; but after two or three weeks some patients were
allowed out once a day for an hour to prevent boredom, Inwards
where the technicue was unfamilisr the patients came out twice a
day for washing,

Subjective clinical condition.~-In 17 of the 26 cases clinical

improvement was noticed. The patients felt better; they were more
active and ete more, and cyanosis disappeared; one could "breathe
bettar." The improvement was most obviocus in very ill patients,
such as one with pericarditis, nephritis, and purpura, who was so
ill that a note was made that oxygen had probably saved his life;
another who had made but little recovery from a pericarditis; and
another with pneumonis and pericarditis, All these were children.
In 8 cases there was no clear subjective improvement: 4 patients
did not feel unwell beforehand, another patient, who developed
taechycardia after tonsillectomy fifty-three days previously, did
not respond and only showed a temporary fell of the pulse-rate,
Another patient's appetite failed, though there was a favorable
effect on the pulse and he was taken out after fifteen days. Two
patients had severe heart-feilure, Barach and Richards (1931)

poticed that oxygen did not cause much improvement in this type
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of case, though one of their patients collapsed after removel fram
the tent and had to be put back,

This distinction was noted in a case in which an enlarged
cardiac shadow indicated pericarditis. On aAug. 6, 1938, at Guy's
Hospital, the patient did well in the tent, but the value of pro-
longed trsatment was not realized, and he was taken out after two
deys, Two and a half months later, at Queen Mary's Hospitsl, he
was put in the tent for thrity-five days; there was massive edems,
scanty urine, and an enlarged liver; he died soon after coming out.
Hence oxygen should not be left till the last stages of rheumatic
heart disease, In 2 cases without pericerditis radiograms showed
that the width of the heart became smaller after treatment with

OXygen.

Temperature and pulse~rate.--In 14 cases there was nofever

at the time the tent was used, though in most cases there had been
recent fever., Fever was present in 12 patients, and all reacted
with a fall of temperature in the tent, though in 2 the fell was
slighte.es..In some the tempersture rose agein on removal of the
tent, and it maey rise again before the tent is removed.

A fall of pulse-rate wes not brought about so readilyas a
fall of temperature, but it was observed im 22 cases, though in
some the fall was slight,

Alteration of murmurs with oxygen treatment was moted in 15

cases--11 with a first attack end 4 of old standing: (1) there was
8 diminution of intensity or a disappearsnce of a systolic and/or
mid~diestolic murmur in the tent in 10 cases, and reappeerance with

increased intensity outside the tent; (2) the first sound became
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louder in the tent; and (3) the guality of murmurs changed. For
instance, & systolic scueak disesppeared, though it became faintly
audible on occasions later on, while the patient was still in the
tent. In ten cases no change was noted.

Electrocardiograms.~~-The rheumatic patients treated with oxy~-

gen and the controls showed improvement in the same proportion so
far as low voltage was concerned; but this sign is rather uncertain,
for it is readily produced by drying of the electrodes, There was
frecuently slight deviation of the S-T interval, which is teken

to mean local want of oxygen. It was always much less than that
commonly observed in coronery thrombosis or in old-standing myo-
cardial disease., In &ll the four cases in which it was present it
improved with oxygen, and in only 3 out of the 16 cases of the
control series in which it was present.

In 16 cascs treated with oxygen the P-R intervals could be
compared, A length up to 0.18 sec. has besen allowed as normal for
a chold and 0,20 se¢, for zn adult, In 8 cases the interval was
normal., In 6 it was long and became normal with treatment. One
of these patients, just before going into the tent, had classical
2 to 1 heart-block with inereasing P-R interval and pulsus bige-~
minus, Five days later, in oxygen, a normal P-R interval was ob=-
served......The conclusion is that oxygen produces improverent in
the electrocardiogranm,,

Later improvement with oxXygen treatment,.,--For this assessment

it is better to avoid eases with permanent cardiac damsge but to
considsr patients in their first atteck, in which improvement oxr

recovery is more likely. Only 7 of the 15 cases in their first

16



attack are available, as in the others the tine of observation
since treatment has been shorter than two months, The result
is considered to be grod if (1) only a soft systolic murmur was
present before treatment and this has disappeared; or (2) & can-
ter rhythm or diastolic or presystolic murmur or a third or
fourth heart sound (McKee 1938) (34) or a loud blowing or musi-
cal systolic murmur with & weak first sound has disappeared and the
only auscultatory signs remaining ere a soft systolic murmur with
a good first sound znd / or an sccentuated and sometimes fedupli-
cated pulmonary second sound, the reduplication being usually heard
towards the end of inspirstion; or (3) a pulse rate previocusly rap-
id now remains normel not merely &s charted but =lso when the
physician examines the patisnt, Jith these criteris the results
in 6 or the 7 patients ars gcod,

leo M, Teran (18) feels that his observation of children with
acute exudative carditis shows that failure to attain effective
cardiac rest during the course of the acute inflammatory process
of the myocardium may be responsible for the enormous heart damage
observed at the end of the active period, Furthcrmore, he feels
that it is obvious tha£ even uncer the best physical and emotional
environment of rest end relaxation, the heart muscle remains over=
active during this phase of the disease, Overactivity of the
acutely inflamed muscle fiber may be responsible for disturbance
of the chemical and mechanical integrity of the heart muscle
causing dilatztion and impairment of cardiac efficiency. 4An accel=-
erated cardiec action, a common finding in acute exudative carditis

further depletes cardiac eificacy by diminishing diastelic coronsry
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filling. This accentuates an already existing anoxemia of the
heart muscle.

Taran has utilized oxygen chembers in the treatment of
acute exudative carditis, Children having acute rheumatic
carditis reside in a 45 to 50 per cent oxygen atmosphere for
ten to fourteen weeks, He states, "The marked improvement in
the clinicel behavior of the patient and the almost irmediate
removal of all the subjective and objective signs of apparent
cardiac insufficiency reflect the profound effect of oxygen
therepy upon the cardiac physiology which is so enormously

disturbed during the course of acute exudative carditis.,"
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SUMLARY

Certainly Taran is enthusiastic concerning the use of oxygen
therapy in acute exudative carditis., His report, however, is as
yel umpublished, There is & discouraging paucity of other observ-
ations on the use of oxygen therapy. Taran feels that the dura-
tion of rheumatic activity is not measurably altered by oxygen
therapy, but that cardiac disabllity is significantly minimized.

Barach and his associates (35,37) concluded from their study
that in congestive heart fsilure and in acute coronary thrombosis
oxygen therapy is often a life-saving measure, They observed
that successes with oxyzen therapy occurred more freguently in
the degenerative type of heart disease than in the acute infleamms-
tory type of rheumatic carditis,

The exect status of oxygen therapy in acute exudastive carditis

is unknown,
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SULFCNAMIDE PROPHYIAXIS



The relationship of the beta hemolytic streptococcus to the
etiology of rheumatic fever has long been & controversisl subject,
Although many students of this disease are of the opinion that
both the initial attack and subseguent recurrences of rheumatic
fever are usueally preceded by streptococcal upper respiratory
infectjon, others believe that this association is merely acci-
dental, Kuttner {38) believes it is more than mere accident.

It seems too constant to be completely disregarded.

Several articles have besen published as to the effect of
sulfanilemide administration during the course of acute rhaimatie
fever and chorea, Massel found no beneficial effects from pron-
tosil in two patients with frank rheumatic fever or in two other
patients with chorea. In 1837, lMassel and Jonses (5¢) employed
sulfanilamide in primary doses of 6-7 grs, per 10 lbs, body
wéight during the first twonty-four hours, followed by 4-5 grs.
per 10 lbs. body weight deily thereafter. They administered
the drug to fifty-eight rheumatic fever patients. In no case
did sulfanilamide produce any symptomatic relief or shortening
of the diseasc., In fact, in some cases the drug seemed to increese
the severity of the disease.

Swift (40) also showed that sulfanilemide has little if any
detectable beneficial effect on the course of rheumstic fever
once the condition is well established. Too, the toxic effects
of the drug were especially merked in these patients and as a

result certain rheumetic menifestations seemed to be intensified,
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The value from sulfanilamide was still invisioned and pro-
phylactic use of this drug was studied, Thomas and co=workers
(41, 42) reported a four year study on ninety patients all of
whom had had one or more major rheumatic episcdes, the last one
occurring within three years of entering the study. They define
a major episode as "one in which the patient is 11l enoush to be
confined to bed at home for at least a week or to be hospitalize
and in which fever, polyarthritis, zctive carditis, chorea or
other sizns are uneguivocal., Cutspoken chores is considered a
major eplsode orly when the paticnt aliected had had other Torns
of rheuwrtlc fever as well.,"

The dosage of sulfanilamide iven was 18 grs, divided into
two daily doses Jduring the 1826-57 scasun o8 20 grs, divided
into two dzily doses during the three following seasons,

The effect of treatment, during the eizht months of treat-
ment and the pontrol pcriod, showed that pharyngeal cultures
positive for beta streptococcus were more and more humerous and
strongly positive among the control patients than among those
treated. A4lso, during the free drug interval in swmer, & noti-
cavle increzse in beta streptococcus took place in the treated
patients.

o major rheumatic episodes appeared in the treated group
during the four year study but in the control group fifteen
aeppeered. In gll, fifty-five patients received prophylectic
doses during seventy-nine seasons while sixty-seven patients were
observed as controls during one hundred and fifty seasons, OFf

the control group thirty~five never underwent a season of
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prophylactic treatment. Eight major episodes occurred amorg them,
The remeining thirty-two had sulfenilamide at some time and were
then shifted to the control group., Among these patients seven

major episodes occurred., This indicates that a sulfanilamide
course has no statistically demonstrable effect on subsegquent
opearance of acute rheumatic fever after the sulfanilamide

has been discontinued.

Two minor rheumatic episodes gppeared in the treated group
but only a short time after the treatment was started in the
fall, Six appeared in the control group. No deaths occurred
in those patients treated but four occurred in the control
group. Omne of these was from acute rhaimatic fever, two from
subacute bacterial endocarditis and omne from uncertain nature.

It is striking that while major rheumstic recrudescences
occurred in 10 per cent of 150 person-seasons observed in the
control group, none occured in 79 person-seasons in the treated
group., liotable too is the fact that the treated group contsal ned
a slightly higher percentage of patients with organic and fun-
ctional cardiec disabllity.

Coburn and Moore (43) in their primary report of prophy-
lactic use of sulfanilamide found that the drug did not prevent
rheumstic manifestations after the onset of streptococcal pharyn-
geal infections but continuous administration in seventy=-nine
out of eighty patients throughout the winter prevented hemolytic
streptococcal infection and signs of rheumatic activity,

Their next report showed an incidence of rheumstic fever

of less than 1 per cent in a group of one hundred and eighty-four
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patients studied over & three year period., The expectancy level
was 35 per cent. Thinking that possibly the age factor of the
group might be responsible for the decrease in inecidence, for
many of the children had passed puberty, they withdrew sulfanil-
amide from the patients who received prophylactic doses in the
period 1936~1939 during the 1856-1940 period. This group con-
sisted of one hundred patients, mostly adolescents. None of the
one hundred patients hed hsd streptococcal pharyngitis or mani-
festations of rheumstic activity while on sulfanilamide, Since
the discontinuence, thirty-two of these cne hundred contracted
hemolytic streptococcal pharyrngitis during the first twelve months
and in 40 per cent of these thirty=-two, rheumstic fever developed,

The above studies of Thomas and France, begun in September,
1936, and of Coburn and Licorg, begun abiut the seme month, were
reported simultaneously in January, 1939. Thereafter similar
studies were conducted in severzl other imerican Clinics (74,
56,41,48,55,44,45,43,46,47,48,49,50,51,52,53, and 54).

Among the rheumatic patients protecited by sulfonamides over '
1,037 seasons only twenty-two acute rheumatic exacerbations
oceurred, an incidence of 2.2 psx cent, and only three patients
died from rheumstic fever, But among the rheumatic patients who
received no sulfonsmide during 1,340 sessons, thers were 183 acute
attacks (an incidence of 13,7 per cent) and five deaths from
rheunatic fever. In other wrds ampong the rheumatic patients not
given sulfonamides there were six times as meny acute recurrences
and almost twice as nany deaths as among those who recd ved sul-

foremide prophylaxis.
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Beceuse sulfonamides scmetimes accentuate the symptoms of
an acute attack, most investigators refrained from starting sul-
fonamide prophylexis until four to six weeks after zll signs of
activity of the latest rheumatic attack had diseppeared, C(ther
physicians, caring for patients hospitalized during attacks,
preferred to start the prophylactic doses of sulfonsmide before
the patient left the hospital, even thoush the disease was still
slightly active., Thus the patient might be better protected
egainst possible carriers of hemolytic streptococci in his home
enviromment. (57)

To date practiczlly all of the patients were treated only
during the fall and winter months, But Dodge (57), Kuttner (57)
end Thomas (53) expressed the belief that it is a better plan to
administer sulfonamide throughcut the yeer, in order not only to
minimize the likelihood of drug sensitivity which mizht result
from interrupteé dosage, but chiefly to provide more complete
year round protection,

To date sulfanilamide has been used in most cases, sulfa-
thiazole or sulfadiazine in a few (50). 3Sulfadiazine has been
considered preferable to sulfenilamide. Sulfamerazine has been
regarded as potentielly the sulfonemide of choice, Since sulfe-
merazine is excreted slowly by the kidneys, it should be possible
to mzintain an effective blood level by giving one small dally
dose {57). HNo furthsr reports on sulfamerezine prophylexis sare
available &t present.

In generel, the dzily dose was, for children, about 0.5 to

1 gm. of the sulfonamide; for adults, 1 to £ gm. To meintein
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an even saturstion of the tissues of the drugs were given at
regularly spaced intervals, either three doses daily, each at
eight hour intervals, or two doses daily, each itwelve hours apart,
for example, 7 A.d. and 7 Pl

Occasional determinations of the level of sulfonsmide in the
serum or quﬁlitative test of the urine for sulfonamides were made
t0 show whether patients were taking the drug. Nost workers
ettempted t¢ meintain & level of 1 to 3 mg, per 100 ce, of serum,

For how many yeers should sulfonamides be administered?
Sufficient time has not elapsed to permit an answer to this ques-
tion, Some physiclans have expressed the belief that administra-
tion of the diug should be continued at least five years or, in
the case of a child, until the child reaches the age of sixteen
years. Once administration of the drug is discontinued, protection
agalinst relapses does not long continue, In conirast to this
belief Baldwin (58) has reported on the foliow-up of a smdl
group of children who had received chemoprophylaxis. She found
no evidence of increased susceptibility to streptococezl infection
and rheumatic activity at the time sulfanilamide was withdrawn,
However, the majority of studies indicate that protection agesinst
recurrences does not continue once the drug is discontinued.

Toxic reactions from sulfonamide prophylaxis were not
excessive either in number or in severity. They were generelly
described as "infremuent and unimportant", "Aild znd rare" or
“senerally mild®,

Most of the toxie reactions consisted of rashes, drug fever,

levkopenia or mild hemolytic anemia, They cleared promptly when
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administration of the drug was stopped.

Although the patients were treated with sulfonamides during
1,037 seasons, only one death presumably due to sulfonamides was
reported (£5); that of a boy twelve yezrs cof age, who had active
rheumetic carditis, &after the boy had taken sulfonamides for one
month, fatal "agranulocytosis with secondsry septicemia" developed.

Unfortunately this patient did not report for appropriate
treatment until sixty hours after the onset of symptoms; otherwise
recovery might have been effected. (Such a denger from sulfona-
mides is now notavly reduced in view of the excellent results
of penicillin in agranulocytosis: prompt recovsry without a single
death among eleven patients so treated (59).)

Epidemiology Units MNumber 22 end 89 of the Kavy (60) ad
Damrosch (61) report the appearance of resistent strains of beta
hemolytic streptococei after the use of sulfadiaezine prophylaxis,
Theirt's arethe reports of this occurrence, Should such strains
develop, penicillin will probably be effective against them.

Jackson (62) feels that if the disease is definitely inact-
ive, &an exccllent diet and wholesome living conditions will
practically eliminate the chances of & recurrence with card tis;
and that sulfonamide prophylaxis is indicated for children recov~
ered from rheunatic fever who have had definite carditiz and are
forced to live in an environment which does not provide a good
diet and at least a feir level of general care,

Wilson and Iubschez {63) have stated their belief that many
of the reported statistics are misleading. according to them,

the likelihood that a major exacerbation will occur depends not
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so rmch on such fectors as the number of previous attacks, the
segverity of the disease znd the particuler year in which & given
study was made as it does on the age of the patient and the length
of time since the last attack, factors which, although more
important, were not adequately considered in the choosing con-
trols for studye.

Rosenberg and Hench {64) in en excellent review of sulfonamide
prophylaxis submitted the deta of Wilson and Iubschez &nd those
of several proponents of sulfonamide prophylaxis to Dr, Joseph
Berkson for statistical analysis, Statistical edjusiment for
the differsnce in age in the groups compared showed, if anything,
& greater averege difference of rates, favorable to the itreated
patients, than reported by theg original authors,

Since 1943 sulfonamides were administered to great mumbers
of persons in the armed services as a prophylactic measure
against respiratory infections. 4n appreciastion of the size of
these experiences is obtained from reports such as those of
ilatson and his co-workers (65); who treated "several thousand"
perscns; of Hodges (66), who treated 10,000 persons; of Hol-
brook (67), who studied the course of 40,000 persons; of Coburn
(68); who studied 30,000 persons, and of lee (69), who reported
studies on 25,000 persons,

The results of this vork are not completely analyzed but
preliminary reports indicate that the plan worked remarkebly
well (70,71,72,73,65,75). All who mede these studies agreed
that the incidences of hemolytic streptoccocecsl respiratory in-

fections, of scarlet fever, of meningococcal infections and of

27



gonorrhea were greatly reduced, With regard to rheumatic fever,
Carter (76), Coburn (68), and Holbrook (67) reported reductions
parallellng those in the incidence of respiratory infections
caused by the hemolytic streptococcus.

These reports on mass prophylaxis should engage the early
attention of institutional physicians in attendance at schools,

colleges and camps,
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THE ROLS CF ASPIRIN



For mmny years physicians have attempted to lessen the
number of rheumatic recurrences by the use of a salicylate given
between attacks., Some physicians (77,78) gave small doses daily
for several months; others (79) gave a salicylate one week of
each month, But little evidence has been obteined to indicate
thet salicylates, thus given, prevent rheumatic relapses. ;
different program of salicylate prophylexis was recommended in
1938 by Schlesinger(80), who gave acetylsalicylic acid to rheu-
matic children as soon as an infection of the upper part of the
respirstory tract developed and continued its administreticn
until three or four weeks after the infection had subsided. He
expressed the belief that the number of relapses and the mortal-
ity rate were definitely reduced, Among twenty-seven patients
ziven acetylsalicylic acid thus, twenty-one recovered and six
died; the mortality rate was &2 per cent. among twenty-four
patients not so treated thirteen recovered and eleven died; the
mortality rate was 46 per cent.

Recently Coburn and Moore (8l) have advocated a somewhat
similar plan. Four to six grams cf sodium sslicylate were admin-
istered duily depending on the size of the patient. Administra-
tion of the drug wes started as soon &s acute pharyngitis appeared.
If throat cultures revealed hemolytic streptococel, salicylates
were continued for four weeks; otherwise, administration of thg

drug was stopped. Of forty-seven rheumatic patients having

hemolytic streptococcal pharynsitis so treated, only one (2
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per cent) developed rheumatic fever, smong 139 untreated controls,l
fifty-sevén {41l per cent) developed rheumatic fever, The number

of pétients treated in this menner is smsll. The work must be
extended before it can be properly evaluated, With this plan,
salicylates are given at & time when sulfonsmides are powerless

t0 prevent recurrences; that is, between the onset of the acute
hemolytic streptococcal infection and the usual time for the
appearance of the rheumstic attack (82)., If the claims of Schles-
inger and of Coburn end Moore can be confirmed, this method may

prove 0 be a needed supplement to sulfonamide prophylaxis.



TUNSILLECTUMY A8 HEGARDS RECURHL.CE,



Clinicians have long considered the tonsils as a very
important focus in the persistence of rheumstic infecti omns,
Iumerous surveys have been made on this relationship but the
interpretation of these results have not been uniform. MNost
authorities concede, however, that the tonsils bear a certaln
relationship to rheumatism wnd rheumatic endocerditis, Ob=-
servations indicete that infectionr in the tonsils frecuently
precedes one of the rheunuatic ranifestetions but it is as well

knovn that meny children subject Lo ettacks of tomsillitis, or

core .nroat, Co not develop evidences of rheumatic diseasec,
Inucleation of the tonsils has fre uently -oorn recommended with
& hope of preventing a recurrence of the riaiswmatilc menifestations

and also attempiting to curtail the acute paase,

To evaluate the effect of ftonsillectomy as & therapeutic
spent several cuestions arise., The first of these is whether
or not o acute attack of rheumatic infection develops for the
first tive as frecuently in children whose tonsils lave not bsen
removed as it coes in those who have had a tonsillectomy. Second-
ly, does a tomsillectomy have any influence in determining the
course and duration with a possibility of recurrences after the
diseesse is once established. Thirdly, does the precence or abs-
ence ¢f tonsillar tissue influence the outcome of this disease?
Is the incidence of cerditis greater or less? Is the mortality
rate lowered?

In answering the first guestion I might review the work
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of Kaiser (83) who in a study of two separate groups of children;
48,000 in one and 4,400 in the second, equally divided into
tonsillectomized =nd non-tonsillectomized patients, found that
the tonsils do have some influence on the incidence of rheumatic
diseese as recongnized in children., The attacks occur 30 per
cent less often in those chiléren who have had their tousils
removed. The method used to arrive at this conclusion was to
anelyze & large child population in which the incidence of rheu=-
metic fever and choree were known,

Seccndly, what influence does a tonsilliectomy have on the
recurrence oi rheumatic menifestations? Wilson, Lings end
Crosford (84) in their survey of four hundreé esnd thirteen rheu-~
matic children in 1938, with careful correlation betwesn the age
at tonsillectomy and age at which recurrent attacks occurred,
brought out that recurrences occur in young children under 9
years of age whether the tonsils are removed or not while after
10 years of age recurrences are less common in both groups. It
is well known that recrudescences of rheumatic fever become less
after the tecn sge., Kaiser (85) in his anslysis of four hundred
apd thirty-nine rheurmatic children found recurrent attacks only
10 per éent less in tomnsillectomized children than in non tomsillec~-
tomized, 4Allen and Bzylor (86) find the incidence of recrudences
of rheumatic fever is 43.15 per cent after tonsillectoy as com-~
pared with an averss 2 recurrence of ranifestations in non-opera-
tive patients ol B0-60 per cent,

Lestly, is the outcome of the diseasse influenced by tonsillec-

tomy, Kaiser and Hill (87) do not show & noticeable decrease in
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cardiac involvement but as indicated in reports by Robey and
Finlend (88) there is a decrease in its severity. Allsn end
Baylor were encouraged to find that tonsillectomy in their series
showed & decrease in cardisc involvement and that of forty-nine
patients not having cardiac involvement at the time of tonsillect-
ony only six (12.2 per cent) developed rheumetic heart disease
subsequent to opersation,

Is the outcome of the disease influenced by tonsillectomy?
Kaiser in noting the outcome in five hundred and ninety-seven
children found that the mortality rate was 13 per cent among
the children whose tonsils were in during the rheumatic infection
and 7 per cent among those whose tonsils were out at the time of
the initisl attacks, These percentages only suggest that the
most serious type of rheumatic infection is more likely to occur
in those children with tonsils,

If benefit were derived from a tonsillectomy, one might
ask the cuestion as to whether or not it would be wise to per-
form such an operation during the active siages of the disease,
Roby and Finland (88} state that it should not be dore while zn
active acute tonsillitis is present but since acute rheumatic

fever is a seguelae it can and has been safely done.
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DIET IN FREV:NTIOL CF REUCURRAELCE



In 1943, Cobwrn and Lioore (89) investigated the role of
nutrition as a conditicuing factor in the rheumatic state.

The& selected one group of children in whom rheumatie fever
did not occur for countrolpurposes, They selected students in
a private day school for girls, The school selected had an
annual matriculation of over 500 children and for at least six
yeesrs had been free of rheumatic fevsr. The group of subjects
from this private school consisted of 50 girls in good healtih,

For the rheumatic group city school children and adolesceats
they selected & group who had been under the cere of & ph ysician
for at least five yeszrs, They chose a group of young ambula tory
rheumetic subjects on whom continuous clinical and bactericlogic
observations had been made for five years or longer, ZErythrocyte
sedimentztion rates snd antistreptolysin titers were determined
after every infection of the respiratory tract csused by hemo-~
lytic streptococei, Fatients in whom rheumatic activity developed
were admitted to either the Babies Hospital or therresbyterian
Hospital. The city school group consisted of 100 children, all
of whom had one or more attacks of rheumstic fever with cardiaec
involvement,

The results of the study were as follows:;
Calories.--kiost of the diets of both the more susceptible and the
less susceptible subjects were moderately low in calories, The
median reguisite for the 50 patients was - 24 per cent. It was

not statistically significant.
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Protein,~-The study indicated that the association between
greater susceptibility and a deficient inteke of protvein was
stetistically significant.

Calcium.~-There was an almost statistically significant assoc-
iaticn between calcium deficiency and greater susceptibility.
Iron.--Results here were similar to that of protein ingestion,
Vitemin A.--0f the vitemins computed, the ingestion of vitamin
A only showed a striking difference in the diets of the two
groups. :inety-six per cent of the more susceptible and only
48 per cent of the less susceptible patients were deficient in
Vitemin A inteke. The median devistion from the requisite for
50 patients was - 30 per ccut,

The rarity of rheumztic fever among children receiving the
advantages of life in the higher economic stratum is well recog-
nized., Occasionzlly, however, & wealthy child enjoying the
privileges of the best hygienic enviromment contracts rheume tic
fever following streptococcic pharyngitis. They have collected
date on a small group of rheumatic children whose family budgets
could supply the best diets to determine whether there was anythirg
unususl in their distary histories,

The histories of these 14 uunselected rheumatic children show
e high incidence of feeding problems in early childhood,

¢f some interest is the possible significance of a low in-
take of calcium throughout childhood., Calcium plays an essential
role in the normal irritability of nerve and muscle tissue, in
the clotting of the blood znd perhaps in the permeability of

membranes, &ll of which may be altered in rheunatic fever. The
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absorption of calcium from the gastrointestinal tract is dependent
on ingestion of adequate amounts of Vitamin D or on exposure of
the body to sunlight, neither of which is sufficiently available
to rheumatie children, Althrough severe rickets is not common

in rheumatic children, the striking prevalence of poor muscu-
lature end dental development among these children may well
reflect & mild prolonged deficiency of calcium,

That a lack of those proteins most useful in growth and
repalr may be importent in conditioning a subject to rheumatism
is compatible with all observations made during the study of
Coburn and Moore,

It is not known at present whether Vitamin 4 has & function
in the metebolism of mesodermal cells., Shenk et al (90) observed
that regardless of the concentration of Vitamin 4 in the plasma
prior to the onset of active exacerbations of the disease, there
was a fall in the level of Vitamin a4 in the plasma with the devel-
opment of acute rheumatic fever, the degree of decrease verying
directly with the intensity of the rheumatic attack. Similer
observetions were made by Race (91), Ellison and Noore and Hell {R)
etal,

Kuttner (93), in 1940, indicated that the re-enforceme unt of
the diet with Vitemin A will not protect agaimst rheumm tic fever.

It was also in the article of Coburn and lMoors that an
interesting theory of the factors essential to the genesis of
the rheumatic state was postulated, They felt that three
factors sppeared to be essential, The first of these is a

constitutional factor, transnitted by the genes as & mendelian
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recessive which modifies the metabolism of the host in some
manner gs yet unknown {(94), So far as cen be determined in a
mixed metropolitan population abcut 5 per cznt of huzen subjects
are congtitutionally susceptible to the devslopment of rheumatic
fever, aturation of the rheumatic process in thisbS per cent
depends, howevsr, on et least two other concomitsnt factors,

Cne of these, the fector of infection, is hemolytic strepto=~
cocci, whose producis precipitate the rheumatic attack,

There is the factor of "conditioning of the host"™ by a
poor diet., Peul (95) indicated the importance of conditioming
of the host in his valuable epidemiologic studies when he
concluded:

®Any appreciation of this process tends to minimize the
idea that the c¢linicel entity of rheumatic fever may be pre-
cipitated in a normsl individual as a result of his first o ntact
with the infectious agent ( presumably the hemolytic streptococcus).
It tends to magniiy the importance of susceptibility in this dis-
ease as an evolved characteristic. Onc almost concludes that
the infant must grow up to be a rhesumatic.,”

Thus, Moore and Coburn formulated the equation of the etiol-
ogy of rheumatic fever and carditis,

The significance of diet and environmental care has been
studied rather thoroughly by Jackson et el. (62) at Iowa City,
Iowa, as regards rheumatic fever recurrences.

In that study 260 children were included who met the require-
ments of having an established diagnosis of rheumatic fever, and

were under observetion and supervision of the University clinic
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for some time after the disease had become inasctive. Only cases
which could definitely meet the diagnostic criteris of Jones were
included in the study. A large group of children with question-
able diagnosis viere eliminated. The criteria of Taran were
followed to establish that the disease had become inactive,

Because of the marked veariability in manifestations and for
comparative purposes, the recurrences were classified as major,
ninor or possible reecrudescences according to the description of
Hansen.

Cne hundred ninety-five (73 per cent) were under close
medical supervision, that is, they mede regular visits to the
clinic. Seventy-one (27 per cent) were under indirect super-
vision, that is, they made &n occasicnal visit to the clinie,
and were followed by their local physicians and & public health
nurse, who reported the condition of the children to the authors.

The management of these children will be outlined in some
detail because the therapeutic progrem is excellent and an
impression of an adequate dietary progrem is given. As soon
as a child with rheumatic fever comes under the supervision of
the University Hospitel or the mobile clinics of the State Ser-
vices for Crippled Children, an investigation of the childts home
environment is made by & trained medical socisl worker, and every
effort is made %o insure tﬁe child a good level of environrental
care, About half of the children were hospitalized in the Uni-
versity Hospitel, About a third received scnatorial care in the
senatorium cornected with the Hospitsl. The remsining children

were cered for in their own homes or in local hospitaels during

38



the acute phase of the disease,

The family of each child was instructed by the doctor and
nurse and often by & dietitian regarding the importarce of an
adecuate diet which should include the deily consumption of:
one quart of milk; one or two ezgs; one serving of meat, fish,
chicken, or liver; two vegetables (one-half cup is considered a
medium serving); one orange, apple, or tomato; one other fruit in
addition; one teaspoonful of cod liver oil; six teespoonfuls of
butter or margarine. They were also t0ld that other foods such
as bread, cereal, and potatoes could be added to satisfy the
appetlite and maintain correct weight, but under no circumstances
were they to replace any of the above; ceresl was not to be served
more than once daily, RXRather, the child was to be encouraged to
eat larger cuantities of fruits and vegetables; varieties of these
were to be used so the child would not form likes and dislikes,

The above dietuary instructions are relatively simple; yet
provide for adecuate dietary essentials which are lacking in the
diets of numerous rheumatics,

In addition, each family was advised to have the child sleep
in a room of his own whenever possible or at least to sleep alone,
and to have zbout ten hours of rest each night. The importance
of proper clothing wes stressed, as well as control of temperature
=nd humidity of the home, #With regard %o the care of intercurrent
infection, the family was advised to have the c¢hild go to bed if
there was any sign of infection, and to consult the fanily physi-
cian as carly as possible., If another member of the family has a

cold, sore throat, or sny othesr infectious disease, the child was to
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be kept away from thet person, and the family physician notified.
The family was told to have the child play with other children in
he normel wey, but to plan his activities to aveid fatigue. In
addition, psychologic advice wes given to prevent overprotection,
4an individual public hezalth nursi ng report regarding tha
c¢hild wes sent to the local public hezlih nurse or school nurse

serore the child returrned to hils nonme after institutioncl care

v after each clinic visice 4o locul nurse was advised 1o

©oLhowias necess.oryy, nd to

§—t

meke Lore visits as often te sie ¢
iustiuet che ©.udlr @il o corniult the femily physicisn if any
further dirficales whould evize,

vnder the above therepeutic progsrim for the age groon 4
6 1Y% years, ilsrs were forty recurrences for & rate of 7.9
per coeut; Tor the age period 14 to 16 years, thers wias & rate
of 106,03 Zow the ase perioa 17 to £l years, there were seven
recurranc2s Jcr a rate of 4.5 per cent,

The recurrence raitc of Iowa-treated groups shows a significant
deviation from the natural course of the disease, This difforence
is evidenced during chilchood and is not rresent for the groups
14 years and older,

Of the onviormmental factors rated, themost significant
associetion is seen between the level of cietary care aud the

rheumatic recurrences, 411 ten of the children who had recurrences

with carditis were receiving insdecuate diets and living in poor

social situstions. In Jacksont's dietzry data, the essentials
most comionly deficient were protein, vitumin D, thiamine, and

minerals. The dietary informstion in this study wes insufficient
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to ellow quantitative computation, but the majority of the child-
ren were receiving inedequate diets at the time they developed
their attack of rheumatic fever. 4again, dietiry insufficiency
was incrimineted by Jackson et al. &s a conditioning factor in
the rheumatic state.

Jackson also believes that the degree of deficiency of the
diet appesrs to be related to the incidence and degree of heart
damage.

As regards other environmental factors Jackson felt that
the economic situation of the home showed no direct association
with the distribution of recurrences, His experisnce was thsat
whenever poverty was present it was exceedingly difficult to
provide the essentials of care, particulsrly an adeguate diet.

It has been reported that the recurrence rate of rheumm tic
fever for a random sample is lower after puberty than before, ’
In Jackson's series the recurrence rate after puberty was not
significantly different from that reported for a rendom sample,
The boys and girls who comprised the sroup (14 to 18 years)
were those from who little cooperstion could be obtained because
of the nany instances of poor home social situations, The habits
of living of these children will be well established and they
have the expected adolescent revolt against a supervised program.
These factors maske the success of any therapeutic program in
this age group doubtful. Jackson fould all the adolescent child-
ren with carditis having poor diets and living in poor home social
conditions.

In the age group from 18 to 21 years, there was no recurrence

with cerditis as reported by Jackson, In evaluating this report,
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it is important to remember that cerditis is more common during
childhood und adolescence, when nutritioncl recuirements are
hizh, +hen the heights and weights of rheumatic patients are
plotted on growth cherts, it has been noted thet meny fall in
the out groups of bocy builé, as undersized, obese, or tzll -
thin,. |

The evidence presented in the literature is both for aud
against the existence of a definite correlation between nutrition
and rheumatic susceptibility. The same is true concerning enw-
virommenial care, Taren (96) found the incidence of recurrence
of rheumatic fever after convalescent care to be four times as
high in children who return to poor home environment zs in those
who return to good living conditions at home, Coburn and Moore
in the dietsry study discussed previocusly found a close assoc-
iation between nutrition in childhood and rheumatie suseepti-
bility. A preliminsry report by the same authors on the results
of re-enforcing the diets of a small group of rheums tic children

with eggs shows none of the subjects experienced a recurrence.
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SUMMARY

The literature indicating & definite correlation between nu~
tritiop and rheumatic susceptibility hes been reviewed in some
detail., The studies of Jackson et al. at Iowa City have been

reviewed insome detail and his dietory and therapeutic scheme

outlined.

Jackson's series does not include patients receiving sul-
fonemide prophylaxis. The recurrence rate for mejor episodes
for the accumulated reported groups of rheumatic patients who
have received sulfonamide prophylexis is 1.5 per cent, The
recurrence rate for mejor episodes for Jackson's group of
patients between 4 to 21 years is D.2 per cent. The recurrence
rate of Jackson in his study group of rheumatic subjects is
Significantly different from that reported by Wilson for a
random sample and from @ comparable Iowa group thzt did not
receive improved envirommental care the first year after omnset.
It is noteworthy that the age from 4 to 12 years is a period
in which mutritionsl recuirements of the child are high and a
time in the child*s life when his habits of living can be con=-
trolled with less difficulty than from approximately age 14 years

and older,
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In reviewing the litersture it is striking thet the various
authors have used vurious eriteria for definition of rheumatic
recurrerce, 4lso these authors have utilized various definitions
and criteria for cessation of rheumatic activity,

It has been the common experience of students in the field
of rheumetic fever thet meny patients, without obvious clinicel
or laboratory evidence of rheumatic activity, continue to show
progressive cardiac daumage. These patients have been suspected
of having mild, clinically undetectable, active rheumetic disease,
"Subacute carditis, which is insidious and subcelinical oecurs
more frecuently than the acute phese of the disease,™ (97)

It is also widely held that the recurrence risk in rheumatic
disease is significantly higher,the shorter the lapse of time
from the cessation of the active rheumatic episode, (98) 1In
addition, it is well known that psatients having had active rheu-
matic carditis, have a greater recurrence risk than those without
& history of carditis, Those observations would seem to point to
the necessity for & cleer definition of rheumstic recurrence,
with special reference to the reactivation defined as cardi tis.

Does a patient have an early recurrence of rheumstic disease
after an active episode or are the new clinical manifestations
a continuation of the active process? The so-called "quiescent
interval" mizht thus be considered as & form of mild rheumatic
activity, presenting none of the classical and accepted criteria

for rheumatic activity. The latter view has been very sably



defended by leo i, Taran,

Recently Taran (9¢) has reviewed the criteria used in
evaluating the status of rheumatic activity. His report will be
discussed in some detail,

He feels that it is significent that, while all cases having
a leukocytosis had obvious menifestations of clinical rheurms tic
activity, nine out of every ten cases continued to show clinical
evidence of active rheumatic disease after the total white bloocd
count had returned to normal,

It is generally appreciated that an inerease in the erythro-
cyte sedimentation rate is found in most toxic and infectious
diseases, In rheumatic disease, an increase in the erythrocyte
sedimentation rate has besn considered as the most useful finding
in evaluating the presence of rheumatic activity, end some
observers sre inclined to look upon it as of specific diagnostic,
as well as proguostic, significance in rheumatic fever, Coburn,
in his prelininsry report in 1943, utilized the erythrocyte sedi-
mentation rate as his index of rheumatic activity.

Taran notes that wany patients had definite active rheumatic
disease, with a normal sedimentation rate, Allchildren in his
series showed marked elevation during the first eight weeks from
the onset of the illness, the elevation being most marked during
the first four weeks, At the end of eight weeks 15 per cent had
normal sedimentation rates but many of these continued to show
evidence of active rheumetic disesasse,

Harris (100) in a study of 328 patients who were under ob-

servation until the guiescence of the infecticus process noted
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that in only less than 2 per cent did the leukocyte count remain
above 8500 after the erythrocyte sedimentation rate had descended
to the plateau level normal for thst child. These findings on the
comparative sensitivity of the ESR and WBC count in rhewratic
fever agree with those of Ernstene (101), If the finding of a
shift to the left in the periphersl blood as having the same
implicc<tion as leukocytosis these findings agree elso with
Rogartz (102) and with Struthers and 3acal (103)., There is an
apparent disegrecment between these comparative data and those of

Massell and Jones (104}, and Wilson, These authors foéund the ESR

and W3C count of approximately ecual sensitivity as indications of
an inflsmmatory reaction, but this epparent disagreement is pro-
bably due to the standerds used. Massell and Jones, and Wilson,
considered as normal any corrected iSR of 23 mm., per hour or less,
since that value is approximately the upper limit of normsl for the
ﬁopulation.

Accerdingly, in Harris' laboratory, the &SR is considered
normsl for any given convalenscent rheumatic when the falling
curve of HSR versus time reaches & plateau,

Also of interest are Harris' observation that in some cases
under massive salicylate therapy that the LiSR reached normal
limits, while the white blood cell count still afforded evidence
of continuing activity of the rheumatic process, The differential
white blood cell count showed & shift to the left, or an abnormal

number of non-filemented polymorphonuclear leukocytes, as additional
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evidence of a persisting inflsmmatory process,

Both in private =znd hospital practice, a low-grade fever
in a rheumatic patient is locked upon as z highly probable mani-
festation of rheumatic activity. 4 flat temperature curve is
the commonest measurement upon which physicizns rely in the
assessmznt of the cessation of active rheumatic disease, Taran
noted that while it is true that all the patients during the
febrile period, showed obvious signs of active rheumatic disease,
the greatest majority (90 per cent) continued to demonstrate rheu-
metic activity after the temperature wes completely normel.

Disturbance in auriculoventriculer conduction time has
been considered as reliaeble evidence of the presence of active
rheumatic disesse in the auricular muscle., It has been suggested
that this finding may be seen in the greatest majority of active
rheumstic cases if frecuent tracings are taken (105). However,
75 per cent of Taran's series of cases showed clinical evidence of
active rheumatic disease when the auriculoventriculsr conduction
time had returned to normal,

The first three weeks after the onset of illness, the pulse
rate was found to be higher than at any time thereafter., Hone
of Taran's two hundred cases showed a pulse rate of less than 100
before the end of the ninth week from the ounset of the acute epi-
sode, and none had an elevated pulse rate twenty-seven weeks
after the onset, It is noteworthy thet four of ten children whose
pulse rates remeined normal, continued to show evidence of active
rhewnstic disease. On the other hand, & few cases that were

apparently guiescent, showed an occasionel sinus tachycardia,

47



Coms istent gain in weight Lhas been considered as indicative
of the cmnset of the culescent phese of the rheumatic disease
(106)s «t the end of seven and one-helf months rrom the onset,
all children had rezched a normsl weight gain level (107), althoush

el

at this time, <0 per cont of thew still shovwed mildé v sumatic
activity.

Secondory anemia is usually present during rhewwtic act-
ivity, the degvee of anemia being related 4o the severity mdé the
duration of tuhe menifestations of the disease, It is conszidered
& characteristic finding during active rheumetic cerditis (108,
109).

In Taran's series none showed & normal hemoglobin at the
beginning of the illness; the lowest hemoglobin level was found
in the period from the second to the fifth week of the illmess;
and 11 the children showed a normal hemoglobin eight months after
the onset of the illness, In a great many instances, the hemoglo-
bin did not return to normsl until the activity hed subsided, On
the other hand, 40 per cent of the cases showed clinicel evidence
of rheumatic sctivity after the hemoglobin had returned to normal.

Judging by the report of Terazn the various laboratory cri-
toria are not entirely relisble. COne can epparently depend upon
one laboratory procedure to determine the duration of rheumsmtic
activity.

Tarsn discusses the importance of clinical observations and
eriteria, Fatigability, without evidence of cardiac insufficiency,
is the symptom which cen be adjudged best from careful observation

of the patient, rath:or then from a provocative inquiry into symptoms
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of fatizue.

Hmotionel instability, which is a concimitant of active
rheumatic carditis, capricious appetite, restless sleep, and
disturbance in the habits of evacuation and urination, form
part of the syndrome of mil& rheumatic activity. Merked and
frecuent fluctuations of expressions of elation and depression
are, according to Tarsn, obvious menifestztions during this
phese of the disease,

From time to time, there appeers in the literature, the ob-
serv-tions on the part of the clinician that the rheumstic patients
present a typicel appesrance, The pallor of ective rheumstic dur-
ing the acute stage is well known. This is often far greaier
then one would expect from the level of the hemoglobin,

Taran states, "The discrepancy between the degree of pallor
and the level of the hemoglcbin continues during the entire active
rheumatic process, even in the smoldering phase, when other signs
of ectivity seem to have come %o an end, 4 close paralellism
exists betwesn the degrees of pallor and of fatigability.™®

4 marked tachycardia with a tumultuous rhythm has long been
recognized in acute rheumatic disease as auscultatory evidence of
cerditis. 4 clearly defined gsllop rhythm with a rapid or slow
cardiac rate has also been considered as evidence of acute cardi-
tis. 4And, in recent years, a rapid evolution of progressive
cardiac damsge, i.e., cardiac dilatation and hypertrophy, and
inerease in the extent of the valvulitis with rapidly adveancing
signs of cardiac insufficiency, has been looked upon as criteria

of acute rheumatic carditis.
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Fre.uent and careful observetion of large groups of children
from the onset to the end of an attack of scute cardits gave the
impression that the criteria as deseribed are inadequate in making
the diagnosis of s "mild smoldering carditis™ as defined by Teran,
In his series one of every three cases of carditis failed % show
this evidence, Continuous and detailed follow-up studies of his
group showed othsr ausculatory signs, not clearly defined but
apparently significant of an active process in the heart muscle.

The cardiac rates in this group of children were rapid or slow,
but always markedly labile, Stimuli, which in ¢ulescent hearts did
nct disturb the cardiac rate, czused, in this group, merked fluct-
vations. Furthermore, this fluctuation was of long standing, Fhy~
sical exertion and emotionsl disturbance produced & sinus tachycardia
of the ticktack type, lasting several hours, Continued bed rest
might slow the heart rate to the normal average, only to be merkedly
accelerated when bed rest was terminzted., When, however, active
carditis had subsided, this disturbence in c¢ardiac rate was of dis-
tinctly lesser degree snd of markedly shorter duration. In & guie-
scent carditis, the return t normal of the accelerated heart rate
was measured in terms of minutes; in active carditis, it was measured
in tverms of hours and, not infrecuently, in terms of days.

Cardiec sounds and murmurs in mild carditis were everchanging.,
The volume and piteh of both first and second heart sounds varied
from day to day and often from beat to beat. Iurmurs changed in
guality, direction, and extent of trensmission. The evanescent
charactsr of cardiac murmurs in rheumatic hearts is well known.

The frequency end multiplicity of changes observed in Turun's series
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of children were noted only in the &actively inflamed hearts,

The cardisc rhythm in active carditis simuletes that of an
embryocerdia, irrespective of the rate., The normal ratio of the
duration of systole and diastocle is definitely disturbed, The
usual one-to=-two rhythm is lbst and approaches more-nearly, a
one~to~one rhythm. Cn auscultation, it would seem thet the time
between the first snd second heert sounds is ecuivalent to the
interval between the second andé first sounds, It is well known,
that during exercises, the diastolic period is foreshortened to a
greater degree than the systolic period, but the sinus tachycardia
after exercise or during fever is distiact from the embryocardia
type of rhythm noted in cerditis. and this type of rhythm is not
modified by cardiac rate, as long as carditis contimues. Cecssion~
elly, a sinus bradycardia with a one-to-one rhythm is observed in
active carditis. -

The unstable character of the cardiac rate, the evanescent
character of sounds an’ murmurs, and the disturbance in rhythm were
noted in all of Terznt's cases during the initisl phase of the acute
carditis. In one of every four cases, these auscultatory signs
persisted after gll laboratory evidence of rheumatic activity had
subsided.

Teresn concludes, "It is of great significence from the there-
peutic standpoint, to note that the group of children showing only
auscultatory evidence of carditis, did poorly when permitted to
resume normel childhood activities. Some showed symptoms of
cerdiac insufficiency and & few presented uneguivocal evidence

of cardiac enlargement after & short period of observation. NMany
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children in this group began to show obvicus signs of reactivation,
The auscultutory sizns of carditis increased and corroborative
laboratory evidence became manifest."

In contrest to this, "When, however, all auscultaetory signs of
carditis hed definitely subsided, & return to normel physical act-
ivity presented no untoward effects and signs of rheumatic reacti-
vation were not observed."

Taran represents the extreme cornservativism in the definition
of active rheumatic activity. This report does, however, emphasize
the importance of a careful clinical evaluation of the child with
acute rheumatic carditis,

Levine (110) states that it is a common experience to see the
heart rate continue around 120 for months with a fever of only one
degree. &ven if practically all the symptoms have disappeared
and the patient feels fairly well, a slight fever snd a repid
hesrt mey persist. Levipe has sesn instsnces in which a tempera-
ture of about 100 degrees ¥, and a2 hecrt rate of about 110 lasted
for severel years. During this time the patients were feeling
cuite well, attcnding school, snd undertaking ordinary activities,
Finslly, without any particular treatment, the slight fever and
tachycardia gradually returned to normal.

These obssrvations offer proof of the chronicity of this
disease, This also throws light on how the rheumstic infection
may lurk within the body, smolder in a comparatively inactive
way, and suddenly, without eny evidence of a reinfection, flare
up and new symptoms appear, Reactivation is an excellent term

describing these instances.
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Jackson in his excallently controlied and reported series
utilized the criteria of Teran in determining the state of
rheumatic activity. It is desirable to have the patient remain
in bed until the disease is inactive,

Levine states, "One would prefer %o continue bed care until
there are no symptoms and the temperature, pulse, white count,
and sedirentation rate have been normal for at least one month,"

Rosenblum (111) in & recent report states, "In other words
if the sedimentation rate is becoming slower, even though it has
not reached normal and all other signs point toward recovery,
the patient may be permitted up and sbout,”" He does not define,
however, the phrase "and all other signs point toward recovery.”
Cne has no concrete definition of his method of determining when
the child should be permitted activity. The return of el ectro-
cardiographic changes %o normal or ivs becoming static was also
considered helpful by Hosenblum, Assuming, without just provo-
cation, that Rosenblum refers to disturbance in auriculoventri-
cular conduction time; we are faced with Taran's view that 75 per
cent of his series showed clinical evidence of active rheumatic
disease when the suriculoventricular conduction time had returned
to normel, Certainly, the views of Rosenblum concerning sedimen-
tation rate and indications for resumption of activity are not
widely held.

Struthers (11Z) in a report of his management and prevention
of rheumatic fever ststes, "In my experience, one of the striking

evidences of reactivation of infection is the early and constart

appezrance of a severe snemla associated with this disease, which
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should always forewarn the practitioner of the possible recurrence
of activity.”

Struthers slso emphssizZes one clinical cobservation, "It
has bcen noticed thet after the acute infection has begun to sub-
side, emotional outburst beccme less frequent, and at the same
time the physician has usually recorded improvement in the condition
of the hesrt.™ The nurse in charge end her staff are instructed
to watch for and report epistaxis, skin rashes, jolnt and abdominzl
pzins: the appearance of nodules, signs of chorea, pallor, sweating
and malnutrition.

The night nurse must carefully record the sleeping pulse at
midnight and at 4 A.l. As & general rule, after the sedimentation
rate has remained pormal for four to six weeks, Struthers allows
standard graded exercises to be undertaken by the depariment of

physiotherepy. 3Bathroom privileges and sllowing the child to sit

up for meazls are permitted only upon reguest of this department.

There is a discouraging paucity of literature concerning the
definition of cessation of rheumatic activity. Rest is the most
universally accepted measure in the treatmsnt of rheumatic fever.
Rest has been advocated chiefly damsged heart, or to prevent or
minimize its cumege, either directly by decreasing the work of the
heart, or indirectly in the belief that absolute bed confinement
would shorten the illness and thereby reduce the incidence of
cardiac involvement, Variable criteria are being used to determime
the time when bed rest is to be discontinued, the amount of activi-
ty allowed, and the amount of time alloted for rest periods.

Robertson, Schmidt, and Feiring (113) have recently presented
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an article advocating early physical activity in rheanme tic fever,
Reasoning that rest is a relative term, they state that rest end
confinement to bed sre by no means synonymous, Rest, in their
opinion, means maximum ease &nd comfort, physically, mentally,
end emotionally. They state, "Prolonged confimement defeats rest,
produces restlessness, and thereby increased physical, mentel and
psyechic activity.”

In their series of more than 200 cases of rheuwmatic fever, it
was their opinion that greater rest was obtained by permitting
nmore freeuiom for sctivity, such as sitting in or out of bed, and
walking $o the latrine, 4ctivities were permitted their patients
during the acute yphase of the diseese, usuelly within the first
24 hours ufter admission, if their physicel discomfort did not
prohibit it.

They were impressed by the high incidence of anxiety neuroses
in conventionally treated young male adults and second the fact
that prolonged bed rest was not necessary for an uncomplicated
recovery,

In evaluating reports of the above type one must return to
pathology for certain fundsmentals., Levine (110) presents a
description of the developmcut of rheumatic heart disease, which
iz classicel.

Assuming that the patient was left with a systolie murmur
of moderate intensity, Levine traces the possible changes which
nay teke place. He mey remain well,never have a return of rheu-
matic fever =nd always show a systolic murmur on exeminaticn.

Uccasionally, the systolic murmur may gradually diminish in
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intensity. Rarely, it muy disappecr entirely. He may, therefore,
live out his life as a normal individual and never be embarressed
by his heart. Levine feels thut the latter is the exception, un-
less recovery with no murmurs occurs.

In a fair numsber of patients in whom all the findings on
exuminetion, including the systolic murmur, were considered benign,
some years later, usually a decade or two, a fatal subacute bact-
erial endocarditis will develop. The remsinder, either as a result
of recurrent bouts of rheumatism and reinfections of the heart, or
possibly because of the inherent nature of the original infection
with its subsequent chronic progression and contraction without
any recognized reinfection, will develop signs of mitral stenosis
or aortic sitenosis at some future date,

how soon the changes occuring in mitral stenosis will occur
following the acute episode is variable, Upon rare occasions le-
vine states they bezin within one year, although generzlly many
years elapse betwecn the originel infection and the development
of definite evidence of mitral stenosis. He further sistes, "Dur-
ing these years, the symptoms msy be none or few, such as slight
dyspnea and palpitaztion.”

Thus, the report of Reobertson et al., with a follow-up period
of six to twelve months are inadequate to evaluate resilts as
regards cardiac residuals: that is, the prevention of organic
heart disease; the most important problém in the treatment of acute
rheumatic fever. 4 1s0 one must remember that their series was
composed of young adults in whom the incidence of cardiac sequelae

is lower than thet of young children, Thus, no conclusion can be
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drawn regarding children.

It is always a matter of comsiderable moment for the clini-
cian to decide how long to keep the patient in bed, Ievine states
the question very ably. "When the diseese persists and smolders,
showing only slight evidence of activity, the practicsl problem
becomes extremely difficult. To obtain the desired result, omne
nmight have to confine the patient to bed for one or more years,

At some point in the course of the illness, the guestion of
diminishing returns comes in, In the average public clinic pat~
ient, if such a drastic procedure is carried out in the attempt
to obtain & slight and somewhat questionable advantage by means
of a time-consuming end troublesome plan of ireatment, the child
freguently loses years of schooling,”

Realizing the importance of this problem the sanatorium
method for the csere of rheumatic has been evolved, to aid the
practitiorer in the treatment of rheumstic children. The sanator-
ium program stiempts to provide complete bed rest for the type of
patient described by levine and the child with acute rheunre tic
carditis,

Teran ($6) has an elaborzte physical plant designed for seana-
torium care., He describes his sunatorium method in an article in
1643, The average stay at the sanatorium was, at that time, ten
ronths, The minimum period was seven monihs. The clinical course
was the factor which decided when the children were discharged., Lo
child was discharged until eight months had elapsed following com-
plete subsidence of rheumatic activity. Children who were admitted

with active carditis or signs of insufficiency remsined & longer
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period after reaching the asmbulatory stete. In general, all fact~
ors being eiual, children 6 to 10 years of age are kept longer than
those 10 to 16 years of age.

Before a child is considered for discharze, he must show:

a) Definite and cousistent nutritional improvement,

(b) Definite improvement in cardiac reserve,

(c) Ho evidence of infection on repeated complete exam-

inatious,

Complete bed rest was re.uired until &ll criteria for activity
had subsided., In many instenees Taran based his final judgment
upon the clinical impression irrespeciive of some of the adverse
findings of the laboratory, and conversely he declared cases of
many children active when all laborstory evidence was to the con-
trary.

He slso emphasized the need for a psychologic approach in the
patient-doctor relationship; bedside teaching; occupational therapy;
and isolstion of sick petients.

Taran interestingly stetes, "It is our convietion that *quies-
cent' petients, whatever their general well-being may be, will do
better if properly supervised at home,"

Other authors report varied types of sanatorium care. The
child may be discharged at thes end of the acute episode from the
sanatorium, and followed in the manner depicted by Jackson (62)
et al. in their study of envirommentsl factoms in recurrence, Cor-
tainly Teraen has an ideal type of zrogram with unlimited resources.
The type of program followed will certainliy be limited by the
wealth of the child's family end the amoust of assistonce offered
by state, federul, or privetely endowed agencies.

Unézr the sbove program the petient sith quiescont rheumatic
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fever muy or mey not have esceped heart disesse. If he hLas
ceveloped heart disease, it may Lw7e taken him a little longer
t0 rezci thie st vug of belnmy up out of bed., The ¢lilc ig orud-
welly elloved outl of bed for six or eight hours du«ily, ot first,
e 1o Wllowed cut of bed Zor ouze hour deily under most rrogrums

and the poriold of wetivity slowuly lengthened to six or eight

hours daily.

During this cixercise period, he has schooling in a classroom
if he is in @ senstorium. Competition among students is purposely
de~enphasized in the sanctorium. If he is in his cwn home or in a
foster hone, a home teacher should be provided, In addition to
this, his time hzs been spent in doing some occupationszl therapy
or in recreation., e has probably been zllowed to go to the bath-
room at will, to sit at the table for meels, and to go for short
walks, IHe may have a rest pericd before meuls und a rest period
in the aftsrnoon for two to three hourse.

If the chilc heas besen Cischarged during this period to his
parents, speciiic instructions must be given the parents or the
patient may be givsn a full day's privilege of overwork which may
lead to trouble, Iilis schedule during the first three months out
of bed, if at home, should remain the same as if he were under
constant medical supsrvision.

The literature fails o reveal many descriptions of the
program during the convalescent stage as regerds physical activity.
Before lamenting thepaucity of reports on this subjeet, it must be

remembered thet any program must be individuslized for the & ild

and that a rigid program should nct be adhered to indiscriminately.
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Each’family should be advised to have the child sleep in a
room of his own whenever possible or at least to sleep aloze, and
to have about ten hours of rest each night. The importance of
proper clothing is toc be stressed, as well as control of tempera-
ture and humidity of the home.

With regard to the care of intercurrent infection, the family
should be advised to have the child go to bed if there are any
signs of infection, and to consult the physiciesn as early as possi-
ble. If enother member of the femily has & cold, sore throat, or
eny other infectiocus disesse, the child is to be kept away from
thet persom, and the physician notified, Sierazcki (114), in 1945,
advised further that if the patient is discharged home during the
season for hemolytic strepiococcal infections, he is to be kept
from school end a home teacher provided. liovies are also denied
him under this program.

Certainly sulfonsmide prophylaxis has reduced the hazard of
intercurrent hemolytic streptococcal infections, yet I feel that
sinple precautions as regerds upper respiratory infections should
be Tollowed.

Under the program of Sieracki the Tuleis, for the first year
to prevent an individual who has recovered from a recent bout of
rheumatic fever from partasking in most forms of strenuous exercise,
especially that which involves competition, This is the instruction
given to both cardiacs and to non-cardiacs since the latter may
show evidence of heart disease at a future date., The patient is
allowed to increase his tire out of bed to eight or tem hours daily.

During his time up, he is zllowed to walk up and down stairs, to
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walk to and from the store if it is not over hslf a mile, to zo
to school, to go to the beach but to ksep cut of water above the
knees, to bat a baseball, and even to run a short distance after
one, but not to play a resl geme, and to go for suto rides.

During this first yespy he is forbidden to swim, ride & bi-
cycle, and jump rope., In other words, without making him consciwus
of it, he is still & semi-invelid., Sieracki states that most of
his patients with carditis will be able to tolerate this form of
exercise; those who camnot are allowed as much activity as is possi-
ble within the limit of dyspnea.

The patient is seen in the clinic or office fairly freguently
so0 that he mey be evaluasted for further recurrence of infection.
at first, the period of observation may be monthly, then every
six to eight weeks, After the first year, visits may be made
every three to six months, depending on the amount of heart disease
and the presence or absence of intercurrent infection,

A full year after the active stage of rheumatic fever, the
non-cardiac is given full freedom in the amount of exercise, Onl&
one minor restirction is put on himw--he is asked to take a rest
at noon, He does nct usually heed this advice in the group's ex-
perience, which is given because it is felt that this noon rest
helps to increase his physical reserve in combating possible in-
fection.

The patient with murmurs, with slight or no cardiac enlarge-
ment, is also given the seme freedom since his physical effort
will have no effect on the amount of heart damege once the infection

has become definitely quiescent.
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It is unfortunate that the activities of many children who
haée minimal heart damsge are restricted, Some of these restric-
tions are based on the fact that a murmur is present which does
not necessarily preclude the diagnosis of heart disease, Those
cases are usually picked up in & school exemination, and unless
a full evsluation is made, certain restrictions are placed which
lead to "heasrt consclousness™ snd neurocirculatory asthenia.

Thus, the child's activities may be planmed to avoid fatigue.
Sierackl presents defirite recommendations; one of the few authors
tc do so, rather than the vague recommendation to avoid fatigue.

Hiss (115) also feels that children are not to be restricted
if they have merely & tachycardia or a soft blowing mitral murmur
even if considered orgenic in origin if there is no cardiac enlerge-
ment or history of recent rheumatic a&ctivity. Children with other
murmurs tub without enlargements are only slightly restricted. Fre-
guently only permission to engasge in competitive interscholastie
athletics is denied. IHe should not be made to climb too muny steairs;
should be excused from siremuous gymnastics when there is slight
cardiac enlargement.

Vihen tgere is marked enlargement he is excused from all phy-
sical activities, IHe may be given rest periods in school and be
restricted from recess activities, Hiss feels that most children
may be kept in regular classes in their zesrest school. Howev.r,
with some children, recommendations may be given for a school for
the handicapped, with trensportation to and from school provided
or a home teacher or a convalescent home.

These are the recommendations offered by wvarious authors
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dependent upon the facilities available to them in their there-
peutic programe. The treatment of rheumatic fever in the "quiescent®
stage is dependent upon adecuate follow=-up.

Tarsn has presented criteria to establish that the disease has
vecome inactive., During the acute sitags, the child is hospitalized
or given ssnatorial care, unless a high level of home care can be
provided or the femily refuses to accept iustitutional care. During
the convalescent stage continued rest should be observed, I have
preszsnted the recommendations of Taran as regards sanatorial care
and those of other authors whos patients are returned to their
hoies. I also have attempted to present the implications of recom-
mendation of "avoidsuce of fatigue™., The importance of perservering
with & high level of care day after day and year after yesr must be
emphasized and re-emphasized to the parents and overprotection

prevented.
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CLINICAL REVIEY



4 series of 37 rheumatic children who have received convales-
cent home care &t Hattie B. lunroe Home, (msha, hebraska were
reviewed in attempt to evaluate the fectors previously discussad
in the treatment and follow-up of rheumatic fever patients. These
children were under the care of the Nebraska State rheumatic fever
program, This series of paticents received vearying periods of
convalescent home care during the years from lierch, 1844 to Octo-
ber, 1947,

tWhen Tirst seen under the above program the distribution as
regards type of rheumatic involvement was as follows: 12 gave a
history of recurrent attacks and evidence of mitral insufficiency
or stenosis or both; 4 with recurrent attacks showed no evidence
of cardiac involvement; 6 were seen following their initial attack
without showing evidence of carditis; 4 seen following what appar-
ently was their initial attack had an orgenic systolic mitral mure-
mr; 3 following their initial had buzzing systolic murmurs which
vere counsidered funciional in character; <2 had polycyclic attacks
with a functional systolic murmur when first seen; 2 were seen
initially in recurrences with congestive heart failure; 3 gave &
hiétory of recurrent episodes, chorea and had mitrsl valvuler in-
volvement; and one with ahistory of polycyclic attacks, chorea,
without evidence of carditis, The murmurs regarded as functional
and therefore not indicative of rheumatvic Leart discase were buzzing
in nature, systolic in rhythm, usually heard best to the left of

the sternum in the fourth interspace and disappeared on sitting up.
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These were not considered significant and according to most suthor-
ities disappeur with the sdvent of adolesceunce,

In reviewing the dietary histories of these 37 children one
is impressed with the parents' stetements coxncerning the childt's
eating habits. These children have been "finiky eaters"™, "finiky
about foods other than milk", ete. 4lso, due to the low socio-
economic stutus of the fam.lies, these children have been unable to
secure an adeguate diet. Dietary histories were rathsr scanty in
numerous instances, yet the impression received substantiates the
work of Coburn and Moore, etc., as regards dietary deficiencies as
a conditioning factor in the development of the rheumatic state.
Few, if any, of the children were receiving adeguate diets,

Zven more striking, ﬂowever, in reviewing the histories of
the children with recurrent episodes is the paucity of adeguate
follow-up by the clinicians makiug the initial diagnosis of rheuma-
tic fever. Pearents heve repeatcdly stated thet ths need of a follow-
up progream has never been impressed upon them, The recurrent nature
of the disease has not been emphasized., The relsationship of poly-
cyciic attacks of rheumatic fever to the development of rhaumatic
carditis has not been impressed upon the parents. The guestion of
initiel trestment cannot be evaluated accurately as numerous parents
either cannot remember what treatment was employed or are uncertain
of the drugs used.

Contrasting with the group of 24 patients with histories of
recurrent episodes of rheumatic polyerthritis or chorea or voth,
18 of whom subse.uently developed organic mitral valve involvement;

is the group of 13 petients seen following the initizl attack, 4
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of whom have developed organic mitral disease under the program.
These observations seem to support the belief thet if rheumatic
attacks were always monoecycllic and shori-lived, sewvere cardiac
demage would rzrely occur.

Diets in these children were regnforced with Brewer's Yeast
and Cod Livor 0Oil. The parents were given dietary instruction by
the dietetian. Adecuate rest following evaluation of the childts
reserve was under the physicisns' direction. Attenda ce at school
was limited as decmed necessary. Home teachers were provided when
the child was not allowed to att:nd school, The parents were in-
structed to keep the child in bed if he developed an upper respira=-
tory infection and to a@minister aspirin., Sulfadiazine prophylaxsis
was utilized in alternztion with aspirin prophylexsis. Children
were sent to the convalescent home following acute episodes when
deemed advisable or during periods when home care was not satisfact~
ory and the child was not doing well., The standards for determining
the quiescent state have been similar to those advocated by Taran,

The series is too small to offer zny true evaluation of the
recurrence rate or the ultimate result in those patients having rheu-
matic heert disease, The greatest factor in detem ing the effective=~
ness of the program in the series was the parents' and child's ad-
herence to the program,

A 13 year o0ld femsle first seen on 5-27-46 gave & history of
frequent colds during the past 2 years, many attacks of fever, and
p=in in the joints, For one period during the past winter she was
in bed s=oversl weeks with general malaise, fever, pain in legs and

joints, Appetite has been quite good but diet has been inadequate
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most of the tize, bscause of the low income and the fémily's ina-
bility to buy proper foods all of the tine., The child was hoépital-
ized at University Hospital from Liay 27, 19486 to 3cptember 20, 146,

Treatment in the hospital included barbitals, salicylates, and
feosol; the latter for a hypochromic anemia, The diagnosis of acute
rheumctic fever and a typical Sydenham's Chores was made.

The child was dismissed to the convalescent home with recormend-
ations for limited aectivity, bathroom privileg=s, walk to meals;no
stair climbing, ete. On dismisssl the chest film showed a slight
enlargement with promincnece at the left border.,

The child wes dismissed for the convalescent home on 11-18-46
with complete bed rest orders. The child, howev:r, was up and
about during December, 1946, In January, 1947, the patient showed
a 4 ib. weight loss and an elevzted sed rate. The c¢hild continued
to show signs of rheumatic sctivity., Finally, the parents consented
to hospitalization agsin in October, 1947 despite early attempts to
secure thelir permission for doing so. 4t the time of her second
admission this chold Lad demonstrable cardiae enlergement with a
double mitral murnmur.

Contrast this with the history of an 11 year o0ld male whose
onset of rheumatic fever occurred at 4 yezrs of age. Ie was hospi-
talized at University Hospital from 5-22-4) to 6-~16-41 for treat-
ment of Sydenham's Choreg end agein from 2-18-43 to 3=-12-43 with a

disgnosis of right hemli-chorea., 4t the time of the second dismissal

the recommend: tions of rest from lunch to 3 p.m., dictzry reenforce-
nent and sulfedizzine prophylaxsis,

Despite the family's coopsraiion, the c¢hild was rehospits=lized
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from 4-29-44 to 8-4-44 with a diagnosis of zcute rhsumatic fevor,
nitral insufficiency, and o systolic mitrzl rurmur, Jespite the

e e oy
LD e

rocurresiee this c¢hild hus adhered o the —=ro 1om i when 1z

f')

in Tnivorsity Dispeunsary on June 11, 1947 snowsd no evidsnce of
carcice cnlergement end discppearance of the heart murnur.

believe thot little reed be added 1o the gbove, The secord

4
g

case Listory is illustrative cf the resultis which may be achieved
with an ade uvate progrem =nd the satient's compliance with the
physician's recommendations,

The following cese history represents in my mind what may be
termed a smoldering rheumatic infection with acute exacerbet ions
or sub~acute rheumzstic fever: The five veur o0ld white male entered
University Hbspital for the first time on Uctober 20, 1947, The

sent illness started in the P11l of 1946 with complaints of

¢hills, intermittent fever, vomiting, epistaxis, diffuse pzin across
the frontel bone bslow the heir line, The epistaxis would occur
during fever episodes, Hpisodes continued throughout the winter
occurring on an average of one per month--varying from 0 to 3 months,
In ey, 1947, the pstient suddenly had a high fev.r, painful bilater-
al swelling Qf joints, especially knees, tut invelving elbows, wrists,
shoulders, and ankles. Joint pains were generalized with shifting
intensities,.

Cther compleints at thet time were severe nose bleeds, nausea
and vomiting. The child was put to bed during this attack which
had been under way for a week without medicztion, before the mother

took him to the IXMD who diagnosed the child as having rheumatic

fever and prescribed liguic medicine, believed to be green in color.
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The acute phease continued with some remission of painful symptoms.

Cn June 12, 1947 the chilé was first brought to the hdspital
cliniec, The clinical diagnosis at thet ti.e was sub-acute Rheumatic
Fever,

Fever has recduced since then and is more intermittent as are
joint pains. The patient has complained of dull pzin across fore-
head et irregulsr intervals.,

The child's behavior history showed that the boy was eesily
fatigued eand became very irriteble when fatigued. He ate well,
but didn't like mest very much,

The child entered for removel of infecied tonsils, axeminstion
on admission revezled a heart with a soft, buzzing systolie murmur
heard both sitting up and lying down over the left apex and fourth
interspace to the left of the sternum. A sinus arrythmia was glso
noted on admission, T-=--89,4, P=--80. R-=-24.

Laboratory on admission:

Hb, 14.4

RBC 4,45

¥BC 17,650 Segs. 30
Eos. 13
Lympho, 52
0N0 o 5

Sedimentation rate-~-5 mm, hr.
The child's admission was characterized by a low grade fever
until 11-4-47 when his temperature began to spike to 100 d egrees,
On the evening of 11-6-47 his temperature rose to 102.8 degrees. It
is striking thet with the onset of the rise in temperatures the
patient became more irritable, complained of nausea and soon had
episodes of vomiting,

Tonsiliectomy was perlormed on ll-14-47, Despite sulfadiazine
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given prophylactically previous tooperation the leukocytosis re-
mained high at 17,000 indicationg rheumatic activity. Sedimenta-
tion rates remeined high and on dismissel the leukocytosis remeined
at 14,000 on 1z-1-47,

To me this illustrates the difficulties encountered in the
treatment of the smoldering or sub-acute phase of the syndrome.
It illustretes Yaran's view that therepy instituted late in these
cases will have diminished effectiveness, aspirin therapy had been
given since June, 1947,

This short series was reviewed to gain an iusight into some
of the problems encountered in the appliceiion of principles
discussed, Lo attempt has been made to evaluate the recurrence
rate but my distinct impres. .ion is thet the recurrence rate has been
effectively reduced under the present, rather inelaborate program.
Certainly rheumetic heart disease can be modified so thet these
children cen live their lives comfortably withlin certain limitations.
Cardiac demage will not show rapid progression with deple tion of
cardiac reserve; but will, as in the second case presented show
apparent regression, Still the test of any of these rheumatic
progrems will be the results achieved in these children as regards
their span of life and the ultimate complete depletion of cardiaec
reserve now seen to appear in the rheumatic subject during the

third and fourth decades of life.
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