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PREFACE
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The discovery of eny new method of treatment raises problensy
of wide variety,'often, it might seem, unreleted to the originel
discovery. The clinician's part is the most cleerly defihed: ke
must epply the new remedies to the disease in men. In addition, but
of equal importance; he should try to assess their reel vealue éﬁd
meaéure their limitations. The present studies relate an attempt
to modify the course of two diseases by the use of chémicals of the
sulphonamide series. The extent of this modification has been
meesured by observing their ebility to control ce;tain feetures
charscteristic of the natural behaviour of the M™antouched" disease.
Suph a method of friai has disclosed certain irregularities in the
efficiency of fhe'drugs. It is a principsl hypothesis of the vork
that these irregulearities indicate that the action of the drugs, in
men, cennot be defined in simple chemicel terms but that they demend
from the treated individual the most active support of some element
of his tissue defences other then the alreedy well-recognised immune
bodies. |

In 19%6, Dr. W.R. Snodgrass invited me to take part in testing
the new drug "Prontosil Red" in lumen streptococcel infections. Plens
were accordingly laid'for its use in the treatmént of erysipeless, ehd
during the next three yesrs further triels of drugs derived from the
original one were conducted.MAlthough the therspeutic experiments
- in this diseese have their individual value, it must be sppreciated
that‘this disease hsd lost much of the melignity that had attached to

it one hundred yeers ago. (The introductory page contzins a /
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a quotetion from the first President's address to the reconstituted
Glasgow Medico-Chlrurgicel Society in 1815.  That heyéhould have
chosen the subject of erysipel;s for his Presidentigl Address indicates
%he sericusness with which the disease was regarded at that time.
Indeed, a letter éppeared in the‘Glasgow Herald of Monday 14th Februery,
1814, drewing attention to the danger associated with its occurrence
in the over-crowded wards of the Royal Infirmary™). The proof that
an effective method of treztment had been found for erysipelas, therefore,
was of less importance than the fact that the trisls of the new drugé
in this disease formed é bacis for further experiments in many other
infections of greater severity.

For myself, the evaluation of one of the drugs in the treatment
of pneumonia was an importent culminzation. For, during a period of
fifteen years & greet part of my:clinic&i work has been concefned with
the menagenent of cases of adult pneumonia. No one need emphesice
the importsnce of this aisease as a serious cause of mortelity.

.Our batkground of knowledge of the "untouched" pneumonia is very
full.‘ My own early study of the disease ﬂad confirﬁed the importance
of the pneumococcus'as the etiologicel agent,. end, during 19731-34
I isolated, end typed serologically, the céusative pneumococcus from
a considerable number of cases. Now the selection of cases for\
edmission to the Glasgow Fever Hospitsls was dependent upon notificetion
by the generel practitioners of "Acute Primery Pneumonia’. It was

generelly assumed that this term comprised those infections which '/

"Tt then attacked with undescribable violence various patients in
different pasrts of the house, Three persons.......were speedily
killed by it;eceeeeesowhile in & third of those affected by it, the
poison spared life, but induced a lingering end painful disease."
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which broasdly conformed in the adult to the usuai text~book description
of lobar pneumonia. It was, however, my early experience that a
cleer-cut bedsidé classification into the tvwo pathological forms,
lober end lobular, was often not easy. Indeed, even among~thosé
éases with a common etiological agent, one oftem met examples where
the consolidation was not of a strictly lobar distribution, nor were
the other‘characteristics typical of this ususlly well-defined entity.
Such was especially true as one entered the older sge groups,
particula:ly over forty to forty-five years of age; here, even type I
orbtype II fneﬁmococci, vhich most frequently produced‘a lobser form
of consolidation, were often l1solated from cases which conformed
clinicelly more to the loktular description.

The climate of the West of Scotland, s&nd the concentration of
heavy industries therein, were, of course, oftén responéible_for e
chronic pulmonary catarrh which affec£ed nany of the patients.

Indeed, it was very common in those past middle 1life to obtein a
history of "chronic chest trouble". It would be reasonable to argue
t'hat this precedent bronchitis might tend t§ predispose the subject
to assume & bronchial rather than a parenchymatous reaction.

But such an afgument merely serves to emphasiée that, no matter
vwhat the stimulus, it is the host who ultimately decides the manner
of his tissues' reection. Looked at in this way, the distinction
betveen the two forme of consolidation lies more in the cespacity which
the host can display to withstand the inféctious sgent. The grezster
severity of bronchopneﬁmonia is thus explained, not so much by any

properties of the disease-process itself, as by the inability on the

pert of the person attecked to raise an effective resistance to the

attacking micro-orgenism.
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Such an eiq;lanation is in keeping with the greater frecuency
of bronchopneumonia at the extremes of life. Men at his prime, it
would seem, can summon up a fairly active resistance to pneumococcel
infection: & resistence which engenders a response of a lobar type.

In this respect it seens an important clinical observestion that the

most classicel lobsr consolidations are to be found between the ages
of fifteen end twenty-five years. In the very young and the very old
the pnéumonia administers the final and obvious blow to & resistance
glreedy enfeebled — in the young perhaps by malnutrition — in the
0ld by the degenerztive processes which sre part of advencing age.

Such a point of view is, of course, familiar: but its réstatement
is perhsps timely. There isr & real danger in regarding disease as
en entity., It is well that we should remind ourselves that infectious
disease, particulerly, is a summation both of the .defences of the
host as well as the attacking mechsniem of the pathogen.

It m'ay .be suggested that the ssme train of thought can be followed
in considering the method of treatment. ‘There can be little doubt thst
the term chemotherapy, as generslly accepted, suggests the spplication
to en acute infection of a chemicel -substance which has two attributes.
It must show & high degree of harmful effect to the infecting
pathogen, while at the same time showing an absence, or at least a

minimel amount, of harm to the cells of the host. A chemotherapeutic

agent is, as it were, something which meims or kills the parasite
‘without killing the host. This reises in the mind a picture of a

form of treatment which leaves little to the host to accomplish.

"Indeed, such an attitude has been encouraged, in the case of the [/
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the sulphonamides, by'the discovery that they display a definite
bacteriostatic effect in vitro. It would be fairly true to s;y
tﬁat, with tpe excepﬁion of the purely clinicel .reports, the great
bulk of the putlished work upon the action of sulphonemides has
dwelt upon this aspect of the problem — the antagonism of chemical |
end baéterium. Treatment, it would seem, is avmatter of securing |
an adequate concentration of & particular dfug in order to attack l
effecfively-a partigular pathogen. The‘host becomes a mere passive
agent whoée only function is to arrange for the removal of the
dead or dying organiém.~

It seems to me th;t this view is essentielly unsound.
Surely chemotherapy supplies the host with a materiel which supports
his own attack uponvthe pathogen. VWhen chemotherapy feils of its
purpose, namely, the cure of the infection, search f§r the cause
6f the failure must irdclude a study of the reaction which the
infection should have set up in the host. In other words, chemical
plus a resistent host implies success; chenical plus & non-resistent
host impliés failure. Such a conception requires emphasis if the |
future study of these methods of tregtment is to be properiyffocuSSed;
for it places the burden primerily upbn the person infected. It |
demends for the further improvement of treatment a more precise

vknowledge of the factors which go to make an effectively resistsant

a

host.
These arguments may be summed up thus: - on the one hend, the
form of en scute infection is the resultant of two forces — san

inveding pathogen and a veryingly resistent host: and, on the other,

that successful chemo therepy depends upon first, the use of an /.
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an aétive chemical; second, the:presence of a pathogen susceptible

to its action; end third, a host whose defences against infection are
in a healthy state. By dver—emphasis of the part played by the
chenical or the pathogen there is a tendency to overlook the impprtant
factor common to both disease and treatment, namnely, the condition ’
of the.hos€: '

It might finglly be esdvanced that the condition of the host end
his reaction to the acute infection must'be borne in mind in yet
enother direction — the very conduct of the trials themselves. It
is not always sufficiently appreciated that the efficient evaluation.
of a method of treatment demands careful planning, which must take
into account both the method of treestnent fﬁ be used and the vageries
of the disease to be treated. In the present thesis, two Systeﬁé of
clinical trial are portfayed.

hen the original trial of sulphonmido-chrysoidin vwas ’
contemplated,'the natural behaviour 6f erysipelas was reviewed.

In the first plsce, it was clearly a disease in Which the mortelity
was not high; and,‘mofeover, death was due often not so much to the
disease itself as to some degenerative p}ocess previously precent.
One great advantage, however, whiéh this disease possessed for study
‘was that there was a continuous flow of clinical material, of which
the average in;patient duration of stay wzs not long. Such an
infection presented an unanswerable argument for the planning of a
£rial in whichaeach slternate case received the me%hod of treatment
under triaf.u The value of such a method was further enhanced by

choosing certain measurable factors of assessment of clinical cure

end Compering, in the two groups of cases, the duration of each. Vith /
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With such an experimentsal method, it might De assumed that each
Vgroup of cases, when sufficiently large, would contein similsr
proportione of all the different clinical forms of the disease,

This is undoubtedly the ideal method.  But, when a trial of
e new drug in pneumonia was decided upon it was at once clear that
this disease demnanded a different form of assay. To begin with
pneumoﬁia carried a high mortality; and, moreover, a preliminary
trial of a.sulphonamide drug had already been reported in the
medical literature, which suggested ﬁhat it induced a favourable
response in this disease. Clearly, vwith an effective method of
treatment a stage would very cuickly be reached uhen the cliniciag
vould be confronted with the problem — it haq arisen even in the
treatment of erysipelas — whether the drug could ethically be
withhela from severe ceses. Further, the duration of stay in
hospital of the case of pneumonia wee longer, sco thet the turnover
of petients was much slower. VWhen to these considerations vas added
the fact that their care would deaand not only more detsil;d cliniccl
supervision but a considersble emount of bacteriologicsl work, it vwas
clear thet the alternate case system of control was not the
practicel one for the individual investigator. It was accordingly
decided to edopt the plan of treating a consecutive series of ‘
patients in an exactly similar fashion; of conducting in &all of
then & similar method of clinicsl end bacteriologicel examnination so
thet the behaviour of the infection could be assessed; end of
observing in 211 of thea the effect of the treatment upon certein
chosen characteristics. OSuch a method denended first that there should

be a2 suitable series of cases from past experience which could serve /
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serve as & rough yardstick sagainst which to measure the effect of the
drugs; and second, thét all efforts should be concentrated on attacking,
'in the most careful fashion, the validity of the resx{lts. As regards
the first, it was hoped that the earlier experience with the disease
“would prove of great value;  and, as regards the second, it resulted

in en interest in statistical methods which I have endeavoured to

apply to gll of the findings.

Facilitlies for the observation of the clinicsl material were
obtained in Ruchill Fever Hospital through the courtesy of Dr. W.M.
Elliott. | To many members of the hospitel steff I am indebted for
thelr valusble assistance. In particular I would record my thenks
to Sisters B. Duncan, A.A. Gtant, M. McPhail end M, Mc!‘iggins who
were in charge of the nursing mensgement of the erysipelds end
pheumonia wards. Mr. Thomas B. Gallie; csenior technicisn in
therhospital laboratory, was my constent assistent over many years

end I am happy to acknowledge his unstinted help.

To Dr. John M. Cowen and Dr. Robert Cruickshank I owe much for
their edvice and continued encouragement. It was they who first
stirulated my interest in the probtlem of pneumonia; eny merit which
rests in the second part of the investigation is in large measure

due to the sound foundation which they helped me to lay in the
esrlier study of the disease begun in 1931.
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CLINICAL STUDIES IN SULPHONAMIDE CHEMOTHERAPY.

VOLUME 1.

A ———— s W G s o e

e s e s g s Y S

"Respecting the nature and treatment of a dlsease which has been
so long known &nd of such freguent occurrence, one wouldinaturally
have thought that the minds of medical men would have been completely
made up. This, however, is by no meens the case; on the contrary,
there are few subjects in medicine where a greater diversity of

sentiment prevails.®

"Observetions on the Nature snd Treatment of Erysipelas"

From the First Presidential Address to the Glasgow Medicel Society by

Robert Watt, M.D. January 17th, 1815.




SUMMARY.

e e - Sy



(1)

VOLUME I : The Chemotherapy of Erysipelas.

dhapter I: Introductory. . pps 1 - 8.
The work is introduced by selecting for review some of the moré

importaat experimental findings obtalned with the sulphonamide drugs

which are thought to form a basis for thelr clinical application.

" Chepter II : A Study of the Natursl Behaviour of Erysipelas. pp. 9-25.
A series of 6,626 cases of erysipelas admitted to the wards of
Rachill Pever Hospital is studied with relation to the following
characteristics:- |
1. Annual variationé iﬁ Incidence and Severity (p. 11).
2, Seasonsl vMaﬁons in Incidence and Severity (p. 13).
3. The Sex and Age Constitution (p. -16).
4. Variations in Severity with Sex and Age (p. 21).
In\some sections the survey 1s amplified by a consideration of the
notifications and deaths reported for the City of Glasgow as a whole and
for England and Wales. It is shown that the natural behaviour of erysip-
elas 1s such as to demand great care. in the planning of a therapeutic
| experiment. In chief, it is decided that two particular'errors must
be avoided. First, any attempt to choose certain cases on the grounds

of ‘severity will be -dangerous; and second, the fatality rate of a

~ serles of cases mist be used with caution as a factor of assessment.

Chepter IIT : The Choice and Definition of the Pactors of
‘ Assessment. pp. 26=3.

Seven factors of assessment are chosen and defined: they are:-

1. /
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1. The duration, in days, of ‘spread ‘of the local lesion.

2. The duration, in days, qf primary pyrexla. ‘

3, The duration, in days, of primary toxaemia,

4. The incidence of complicetions.

5. The fatality rate obtained;

6. The incidence of relapse.

7. The duration, in days, of residence in hospital.

The first three of theée are regarded as the main criteria of
_assessment. A special case-sheet for use with each patient was
drewn up: end a "punch-card" was made out for each case.’
Sbecimené of these are shom. |

Chapter IV : The Plan of the Experiment. pp. 3-79,

The method of Mnistraﬁon of the different forms of treatment
used is defined. Details are supplied of the procedure adopted for
allocating cases to these different forms of treatment: the‘ actual

'numbers dealt with and their subdivistion into various groups are
described. |

- e —

Chapter V: Analysis of the Results of Treah:;ent. Pp. 40-104.
This chepter is divided into five parts.

Part 1. (pp. 41-—62) The question is asked, "Is chemotherapy

effective?” A series of 618 cases is reviewed and the fmdings are

summarised in Tahle 15, a copy of which is appended. '.l'he table leaves

no doubt that those who were given a sulphonamide drug recovered more

rapidly and more completely then did those who received the control
method of treatment.
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TABLE 15.

Summary of Results.

Comparison of Chemotherapy and Ultre~Violet Light. -

Cheno-

- Ultra-violet‘

Pactor of Assessaent. {therapy - Light. D%gf';fgt’l;:e
(per cent.).{ (per cent.).
1. Ceased spread after _
24 hours in hospital. 90.1 54 10.9
2. MApyrexial after 48 '
3. Toxaemia absent after .
72 hours in hospital. 80.7" 55.4 2.0
4. Complicated Case Rate '
(true infective com-
plications). 11.6 18.3 2.4
5.‘ Nephr’lt«is. - 206 - ' 2.9
6. Relapse Rate. 3,2 6.9 2.1
7. Patality Rate. 2.9 3.3 -
8. Average Days Residence 15.24 - 17.16 -
Total numnber of cases a2 206

(In the last column is shown for each factor of assessment the ratio of

the percentage difference to the Standard Error of the Difference (S.E.D.)).
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Part 2. (pp. 6369). 1In this section the results obtained with
chemotherapy in a group of one hundred children under the age of

five years are supplied. At this age, erysipelas in the past usually
ran a severe course. It is found that, in respect of the spread of
the lesion and the duration of fever and toxaemis, the results differ
little from those reported in Part 1. The incidence of complications,
however, in this age group is high, '

Part 3. (pp. 70-75). A series of patients who were admitted on
their first day of 11lness is now studied. The cessation of spread in
this group.is slightly delayed when compared with the larger group
analysed in Part 1: but it is suggested that such & result might be

expected since a group of patients admitted e early would show a
high proportion of active and acute lesions.

Part 4. (pp. | 76-81).  Reference 18 now méde to the results obtained
in an unselected group of cases which received no specific form of

treatment. It is shown that in one-third of this group spread ceased
after admission to hospital. This figure serves to focus the results

obtained with sulphonamides more sharply: and shows that the control
method of treatment (irradiation with ultra-violet light) was of
some beneficial effect.

Part 5. (pp. 82-104). The chapter is concluded by examining the
cor;si.stence of the results during the three and a helf years of the
experiment: by studying the effect of the introduction of the

sulphonamides upon the mortality from the disease in Glasgow &nd in

England and Weles: and by recording and snalysing the individual
deaths which occurred among the sulphonamide-treated cases. The /
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The results accumulate to show that the drugs have completely aktered
the beheviour of the disease. Indead, it 18 submitted that a failure

of treatment could only be ascribed in two cases, both infants.

Chapter VI : A Study of the Effect of Different.Scales
- of Dosage. pp. 105-116).

. An interesting experiment 1s related in which groups of cases
received different scales of dosage. It is found that an increase in
the daily emount of drug glven increases the repidity with which
spread ceases. A stage is reached, howsver, beyond which the
improvement obtained does not parsllel the rise in the dose of drug.
Purther, as the dose of drug is_ enlarged, there Ais a tendency for |
pyrexia and toxaenia to be prolonged. As a result of the experiment
1t is advanced that the optimal dose of sulphanilamide for cases
of erysipelas is in the region of six grammes daily.

Chapter VII : Discussion. PPe 117-123.

It is pointed out that the drugs are most effective in limiting
the spread of the local leéion. Attent_.ion is drawn to the disappointing
reduction of those complications of a pyogenic nature: for even in
patients who received treatment from the first day of their illness
complications of this kind occurred in about twelve per cent. It is
suggested that these results suppert a beliéf that the drugs antagonise
or neutralise a characteristic of the étreptnmccus which ma& be

termed inv_gsiveness.
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INTRODUCTORY.




In 1925, Domagk reported the investigstions which had culminated
in his development of 2.4-diemino-azc-benzene-4-sulphonamide

hydrochloride (sulphonsmido-chrysoidine), patented as Prontosil Red.

This discovery opened up new fields in the therapeutics of ascute infections;

fields from which the first fruits in clinicel medicine are still
just being garnered.

In the rush of the development of "newer and better" compounds,
it is scmetimes forgotten that the clinicizn must needs be slow in his
provings of new drugs. The collection of adeguate numbers for careful
anelysis is a slow process: and there ie a natursl tendency for him to
be mirried on to the latest achievement of the laboratory elmost before
the last has been properly tested upon men. There is, therefore, some
value in returning to some of the earlier clinicsl work in the hope that
by reassessing 1t we may place our knovledge upon & surer foundation.
During the period 1926-1940 I conducted & series of clinical therspeutic
experiments relating to the effect of the sulphanilyl group of drugs
upon several of the acute coccel infections. My results in two of
these, erysipelas and pneumonia, wlll be studied in the following peges.

To attenpt to survey the literature regarding the sulphonamide
drugs would, et this time, seem to me unwise end, in this pleace,
unncescary. Unwise, because our present knowledge is too scenty for
the formetion of sound opinions: unnecessary because my purpose is
purely that of a clinical investigator. The results which I have
obtained with the drugs in therspeutic tfials must stend upon their own
foundation. They are themselves of sufficient extent to recuire as full

en exemination as I am able to give thea.
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No clinicien, however, can afford to set aside the results of
experimental laboratory work. If his therapeutics are to rest upon a
rational basis he must constently sift end exemine such results in an
endeavour to understand their clinical epplication. In introducing a
discussion upon the results obtained with the sulphonamide group of
drugs in erysipelas end pneumonia, it is therefore appropriate to begin
by meking a selection of those experimental findings which heve seemed
to me to bear most intimately upon their clinicel use.

The action of the originsl dye sulphonamido-chrysoidine at once
presented a striking snomaly; for elthough its velue as zn anti-
bacteriel egent after abscrption by the host seemed undoubted, it was
found to have no bacteriostatic effect in vitro. British end French
workers developed this problem slong different lines. In Frence the
Trefouels, Nitti eand Bovet (19%5), carried out experiments with the
red dye, splitting it at the azo linkage. They showed that while meny
active compounds could be produced so long as the sulphonamide nucleus
was retained, compounds formed from the other radicle were usually
inactive. They 2lso demonstrated that the radicle p-emino-benzene-
sulphonamide was as effective as the original red dye in controlling
streptococcal infections in the mouse. As & result of these experiments
two particular compounds were elaborated for which clinicel efficiency
was claimed. The first of these, 6.caerboxy-2:4-dieamino-4'sulphamido-
azobenzene, (Rubiazol), was fairly obviously en attempt to copy the
originel sulphonemido-chrysoidine as closely as possible. The second,

p~-benzyl-emino-benzene-sulphonamide wes one of the substances prepared

from the sulphonemide radicle. Both of these compounds it was cleimed
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claimed gave rise to fewer toxic side effects.

In Britein, Colebrook, Buttle and O'Meara (1936) showed thet although
sulphonamido —chrysoidine was inactive in vitro, the blood of patients who
received it was bactericidal for streptococci: &and Fuller (1937) reported
that the blood of individuals to whom sulphonsmido-chrysoidine was
administered, contained p-emino-benzene-sulphonamide. This latter
substance was itself, es has been said, bacteriostatic in vitro; a finding
which had two important results. On the one hend, it tended to enlarge
the range of clinicel research, for supplies of this drug were not only
more easily obteined, bit were cheeper since it wss free frow sotent.

On the other hand, it tended to stress the importence of the radicle; for
as further drugs were elaborated and found to suffer the same breskdown

to sulphanilemide it looked as if, in this latter drug, e finsl stage

of discovery had been reached. Where all drugs must first be split to
produce a radicle which was itself known to have bacteriostatic power, it
seemed most logical to administer that radicle. It was not éntil the
synthesis of 2-sulphenilyl-amino-pyridine (sulphaspyridine) was reported
that this chein of reasoning was broken. For first Whitby (1928),
experimentally, end then Evans and Gaisford (1938), clinicelly, brought
forward evidence which suggested that this new compound possessed a

wlider range of effectiveness than either the original sulphonamide~
chrysoidine or the later sulphanilsmide. Although Domagk in his originel
report had specificelly stated that sulphonamido-chrysoidine was
ineffective in pneumococcel infections, some workers had suggested that
sulphanilemide possessed slight antipneumococcel power (Cooper, Gross

end Lewis, 1938). There seemed little doubt, however, that the new

drug, sulphepyridine, showed powerful activity against this micro—organism:

/
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nicro-orgenism: and its action apperently was not due to any breskdown
in the body — at least with the formation of sulphanilamide. Since
that time a series of compounds of similar structure has been discovered:
end, elthough fresh claims sre made as each arrives, it is clear that
from one point of view they sre but "variations" on the earlier drug —
sulphapyridine.

The most important contributions to the study of the absorption
and excretion of the drugs were made, principslly using sulphenilemide,
by Marshall, Emerson end Cutting (19%7). These vorkers showed that,
elthough individuel variations occurred, the absorption from the
intestinel canal was good. My own previous’exberience (for exemple, with
entitoxins) in the treetment of acute infections had been that intravenous
therapy obteined improved results. In some of my early cases of
erysipelas, in fact, T had had no hesitetion in adainistering the
drugs parenterally; to find to my surprise that no added benefit could
be ohserved. It was soon made manifest that oral therapy was likely
to be more beneficial, for Marshall end his co-vorkers showed not only
that the drugs were well absorbed from the bowel but that they were
mainly excreted by the kidney; and that it was possible, when the drug
was given by mouth, to strike e bslance between absorption and
excretion which permitted the concentrations of the drugs in the blood
stream to remain relatively constant.

These vorkers, too, showed that in certain animals, including
men, part of the ingested drug becane conjugated in the liver so that

the drugs appeared in the blood end urine in two forms — en unal tered,

free portion =nd & conjugated or acetylated portion. Long end Hliss

(1929) later reported thet the latter portion hed no effective /
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effective antibacterial action. They suggested that the preportion of
drug which was acetylated increased as its administration was prolonged.
It tlus seemed that the longer treatment was continued, the more drug
became inactive. Perhaps of more importance clinically was the discovery
that while the solubility of the sulphonemides was poor, the acetylated
portion was even less soluble than the original drug. Where the kidneys
played such a large part in their excretion, .it beceme clear that the
fluid inteke and output of patients receiving a sulphonamide was a
matter of importance.

The present chapter may be concluded by referring to the most recent
vork regarding the possible action of the drugs. Vioods (1940) was the
first to draw attention to the relastionship between sulphenilemide end
p-amino-benzoic acid. He suggested that the inhibitory effect of p-amino-
benzene-sulphonamide on bacterial growth might be due to interference
with the functions of p-amino-benzoic acid ( and structurally similar
groupings ) in regard to the bacterisl cell. Fildes (1940) in a masterly
exposition of the new conception showed that p-amino-benzoic acid was
an "essential metabolite" for bacterial growth. Rubbo and Gillespie
(1940 and 1942) reported that, for a particuler organiesm under study, the
acid was an "essential growth factor", and that its activity in this
respect was overcome by the addition of sulphonamides; not of
sulphanilemide slone but also of sulphapyridine. Titration experiments
suggested thet to overcome one part of p-amino-benzoic acid, about
26,000 parts of p_-amino-ben‘zene-sulphonamide were necessary. They further

adduced that there was a chemical parallelism between the growth fector

and the chemotherapeutic agent and suggested that the structural
configuration of & chemotherapeutic agent must conform to the structural /
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structural pattern of en essentisl growth factor for the orgenism.
Strauss, Lowell and Finlend (1941) suggested that there was a roughly
linear relationship between the concentration of & sulphonamide which
vith a minimel concentration of p-emino-benzoic ecid, would inhibit
growth. Their experiments tended to show that in the neutralisation of
the benzoic gcld, sulphathiazole was more effective then sulphapyridine
and both than sulphanilsamide.

Mach of this work has been confirmed, end there now eeems little
doubt that in vitro the antibacterisl action of the sulphonamides is
dependent upon its cepacity to interfere between the bacteriél cell and
some chemical substance closely related to the sulphonsmlide structure,
which is essential for the growth and multiplication of the cell. Such
an interpretation of the asction of the sulphonamides suggests one
conclusion which must be of'méjor importence: namely, that even when the
drugs have performed their function, it will still be necessary for the
host finselly to overcome the infecting organism.

Now our present conception of the therapeutics of acute infectious
diseases has been founded upon what might be termed a basis of specificity.
In effect we have argued that the first necessity is to find the specific
etiological agent of the disease. Thic necessity satisfied, it was
essential to find out how that sgent achieved its harmful effect. Rational
therapy then depended upon the production of & specific anti-substance
which, supplied to the host of the infection, would enable him to ne?tralise
the harmful substance or effect. Such a viewpoint upon therapeutics has
tended to emphasise the specificity of cause and to direct attention away

from that other facet of any acute infection, namely the "constitution" of
the host attacked; although, clearly, his natural defences against invasion
must be of prime importance in his recovery.
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Just because the sulphonamides are antibacterial agents this
emphasis upon Spécificity tends to be continued and attention concentrated
upon the bacterial end of the infection; forgetting that one of the most
surprising features of the drugs is their very breadth of activity.
Sulphanilamide eppears to be equally effective in infections due to
streptococei, gonococel, and meningococci; sulphaspyridine seems impartial
whether the etioiogical agent is pneumococcal, streptococcel or
meningococecal. It is true that this lack of specificity is not complete;
for ell micro-orgsnisms sre not equally susceptible to their action.
But it is true that within a fairly wide range, the sulphonamides supply
a key to the more efficienp menagement of many acute infections of
diverse etiology. This might suggest that the action of sulphonsmides
depends upon the non-specific resistant powers of the host rather thean
that it assists his specific immunological response. Such a line of
reasoning will be developed further when the results of the present

investigations sre discussed.
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CHAPTER II.

A Study of the Natural Behaviour of Erysipelas.
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Before sttempting to assess the value of & new method of treatment
in any acute infectious disease, .a knowledge of its naturel behaviour is
essential. Such knovledge will indicate what factors are likely to affect
the course of the disease, quite apart from the treatment applied, end will
probably indicate what are the best criteria to use in measuring the
success or fsllure of the new therapy. In the present chapter, therefore,
I propose to discuss certein features of the epidemiology and natural
behaviour of erysipelas which emerge from the study of a series of 6,626
_ cases of erysipelas admitted to Ruchill Fever Hospitel during the years
1928-1938. Over practically the whole of this eleven year pefiod I was
in cherge of the erysipelas wards in this hospitel, so that & large
proportion of the cases came under my personal care.

Meny Locsel Authorities make little provision for the treatment of
erysipeles in the wards of their Fever Hospitels. The Public Health
Department of the City of Glasgow, however, has at &ll1 times set aside
accommodation for the disease. The late Dr. J.B. Russell, at that time
Medicel Officer of Health to the City, stated in 1895 "We have always been
in the habit of treating cases of erysipeles in hospitel for humenitarian
reasons": ealthough later in the ssme report he compleined of the increased
admissions to hospital resulting from the introduction of the Notification
Act, saying "Ample as the resources of Glasgow are, erysipelas is, as
regards hospitel treatment, & great nuisance."™ Despite this complaint,
however, the hospitalisation of & large proportion of the cases occurring
in the Clty has continued up to the present time. About the year 19325,

in order to conserve accommodation, it was decided to concentrate all the /
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the Glasgow cases in one of the City Fever Hospitals (Ruchill Fever
Hospitel) and accordingly large male and fenale wards were set aside
for the purpose. Table 1 shows that a high proportion of &ll registered
cases has been adnitted to the hospital annually. (One advantage of
using mainly hospital cases for the purpose of this review is that
£he diagnosis has been confirmed. Table 2 éhows that in a moderate
proportion of cases (average 13.5 per cent.) the diagnosis of
erysipelas is not confirmed after admission to hospital. Such
errors in diagnosis renain unchanged when the patient is treated

at home).

TABLE Y.

Proportion (%) of Registered Cases of Erysipelas in the City of
Glasgow admitted to Hospital (1928-1938).

Number of | Percentage
. Year Registered| admitted to
Cases. Hospltal.
1928 922 5l.4
29 1,098 535
D 1,25 Bl.2
3l 1,097 49.9
22 1,045 5.5
33 1,117 93
24 1,111 57.3
35 1,014 65. 2
%6 977 65.9
z7 1,038 64.2
3B 969 62.3
TABLE 2.

Rate of Y"Altered Diagnosis" in Cases admitted to Hospitel
as Erysipelas (1937-19%9).

Yeer | Admissions| Diagnosis | Diagnosis| "Altered
Confirued. Al tered. Diagno sisg"
Rate %.
1937 579 472 102 172.6
1938 701 608 93 13,2
19%¢ 757 | 670 87 11.5
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These are, therefore, three good reasons for regarding the 6,626
cases of erysipélas as an adequate sample of the disease; first, because
a high proportion of all registered cases is gdmitted to hospital;
second, because one hogpital receives cases from all areas of the City;
and third, because the diagnosis of erysipelas has been confirmed.
Although these hospitalised cases will form the main basis of the amalysis,
vhere it is thought that a comparison may be valuablevit is intended also
to use the figures for notified cases for the City as a whole, or for the

whole country.

1. Annual Varistions in Incidence and Severity.

A reference to Table 3 shows that there is a slieht annual variation
in the number of cases admitted. During the eleven years the annual
admissions averaged 602 with a maximum in 1937 of 670 and a minimum in
1929 of 48%5. A broader picture of the incidence of the disease over a
moré prolonged period is obtalned by abstracting the case-rstes per
million of the population, from the Annual Reports of the Medical Officer
of Heglth of the City of Glasgow, for the years 1911-1939 inclusive (Fig. 1).
Al though the period opens with a high incidence of the disease, after
1916 the figures remain fairly steady between upper and lower limits of
1,156 in 1970 and 644 in 1918. It is obvious that the infection is
constantly prevalent, although at no time does it show an unusually

high rate.



MILLIONV



-12 ~

TABLE 3.
Erysipelas.
Annual Admissions to Hospital,
1923 - 193,
Year Male Fenale Totals
Cases Cases
1928 233 252 . 485
29 81 296 577
20 06 3;0 636
g 242 280 522
22 249 8B4 533
33 Z14 242 656
24 37 3L5 632
35 332 Z30 662
26 216 229 645
27 350 220 670
30 308 608
Totals 3, 240 2,286 6. 626

Annual variations in the severity of the disease as expressed by
death rates are also, perhaps, best studied by using larger figures than
czn be obtained from hoSpiFal admissions. For, since those cases which
enter the hospital may comprise the more severe forms of the disease, the
mortality emong them may not give a true picture. To avoid this error,

I have compiled two sets 6f figures, namely, the mortality rates per
1,000 registered cases for Glasgow (1911-1929) and for England and Vales
(1911-1978). These rates are shown in Figure 2.

The Glasgow fipgures show considerable variation. In general, however,
the rate is above 40 with a pesk in 1921 of 66. The graph is rather
irregular and exhibits no definite trend except in the last four pears,

during which the mortality rate has dropped sharply. The figures for
Ingland and Veles, on the other hand, show a gradusl rise in the rate up
to and including 1934, while even in 1935 and 1936 the rates &re well /
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well above those obteining during the previous 20 years. There is no
obvious parallelism between the two graphs but neither gives evidence to
suggest any diminution in the mortality of the disease, except in the last
3-4 years. (The fell in mortality which has occurred since 1936 will be
the subject of discussion later but it mey be noted in passing that
chemotherapy was introduced in.Glasgow during 1936 and in the country
generally in or about 193%7).

Both graphs clearly demonstrate some cyclicel fluctuation in mortality,
although the rate is by no means high. When it is remembered, however,
that some 15,000 cases are notified in England and Viales ennuzlly, it can
be realised that erysipelas is responsitle for a considerable number

of deaths.

2. Seasonal Variations in Incidence and Severity.

Previous writers have referred to variations in the incidence of the
disease st different periods of the year. Ker (1929) commented on the
increased number of relepses noted during periods of cold weather and
assumed that such conditions fevoured the original attack. Riddell (1935)
revieving figures for Stirlingshire showed that the maximel incidence
bccurred in the last quarter of the year, and Rolleston and Ronaldson (1940)
affirmed this as their omn experience. My own figures are shovn in
Figure 3. The fourth quarter of the year has supplied the greatest
number of cases in all but three years, nanely 1929, 1932 and 1936.
Amost more striking is the low incidence in the third quarter of the
year, to which there is but one exception, (1930), when the second quarter
yielded a slightly lower figure. There is then marked seasonal variation

in the incidence of the disease which is lowest in the period July-
September and highesflin the period October-December,
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TABLE 4.

Quarterly Admissions of Erysipelas
6,626 Cases : 1928-1978.

Cuarter Male Female Total | Proportion (per
Cases. Cases. Cases.!| cent.) both sexes
and Standard Error.
1st 864 902 1,766 | 26.6 + -1.05
2nd 766 822 1,588 | 24.1 % 1,07
Zrd 629 643 1,277} 19.2 * 1.1
4th 981 1,014 1,95 2.2 1 1.0%
Totals | 3,240 %, 336 6.626 {100.0
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The figures sre summarised in Teble 4 when it is spparent that the
secsonal variation is true for both sexes. Applying the standsrd error
of difference &s a test of significence, ve find that —

(1) The difference between the lst snd 2nd quarters is not
significent.

(i1) The difference between the 2nd end 3rd end the lst end Zrd
querters is more than three times its stenderd error and is
therefore significant.

(iii) The difference between the Zrd and 4th quarters is about
seven times its standard error and is therefore significent.

(iv) The difference between the 2nd snd 4th quarters is slmost
four times its standard error and is significant.

(v) The difference between the lst and 4th quarters is twice its
stendard error and is therefore bsrely cignificent.

The statement is frecuently made that erysipelas is more fatal in cold
vweather but there are few figures from large series of cases to support
the statement. The most valuatle figures in this respect ere those of
Levwis Fening (1940). Faning calculated for erysipelas the Staﬂdardised
Death Rate per day in each month per million of the population for Englend
and Weles and in Figure 4 these rates are compared with the monthly fatelity
rates per cent. for the 6.62€ cases in my own series. There is an obvious
sinilarity between the two curves and they show that the winter mortelity
is much greater then the summer; in fact the rates for Jenuary, Februery,
March end April are fully double those preveiling in July, August and
September, en observation of considerable importence in assessing the

value of a method of treztment.
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3. The Sex and Age Constitution,

—

Of the totsl 6,626 cases there were 3,240 meles (48.7 per cent.) and
2,86 females (51.3 per cent.). This epparently higher incidence in
women is sn interesting feature. Ker (1909), in en anglysis of 800 cases,
stetes thet there were 43%.5 per cent. msles and 56.5 per cent. females.
In Riddell's (1935) Scottish series 59.3 per cent. of the cases were

o
women. Brandberg end Akeson (19%7) give the sex incidence in 298

Scandinavien cases as — males 41.2 per cent. end femsles 58.8 per cent.
On the other hand, Hoyne (19%5) end Hoyne, Wolf end Prim (19325) have
reported two series of Americen cases in which the meles formed tvo-thirds
of the cases. (In the first psper 66 per cent. and in the second paper
60.1 per cent. were meles). In none of the series of cases mentioned hss
one importent factor been teéken into account, remely the sex constitution
of the population at risk. When this is done with my own series of ceces
we find that the sex distribution is almost the szme in cases of
erysipelas as it is in the populetion of Glasgow. Teking the census
figures for 19721 — a suitable year since it falls mid-way between the
beginning and end of our survey period — we find that 48.2 per cent. of
the population are meles end 51.8 per cent. females. In other words, the
disease shows a similar incidence in the two sexes.

The distribution of the cases in different sge groups is shown
in Table 5 end Figure 5. It is appsrent that the age incidence shows
some curious features. iMeny acute infectious diseases show their
highest morbidity in the sge group 0-10 years. Here we find the maximal

incidence between 41 end €0 (meles 41.7% per cent.; females 37.0 per cent.;

both sexes 29.4 per cent.). The comparstively low incidence in the /
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the age groups 11-720 years (19.6 per cent.) is surprising, for it is at
thece ages that cute end minor abrasions ere most commonly seen. Further,
normal expectaticn would lead us to suppose that in this age group exposure
of the mele to minor degrees of ckin injury, end in turn to liability to
erysipelas, would exceed that of the femzle. Inslysis of the sex
incidence in this perticular ege group (11-20 yeers) shows that of 1,740
cases 508 (Z8.3 per cent.) are mzles and 802 (6l.2 per cent.) are females.
In the general population of Glasgow there were, in 1971, 248, 626 persons

between the age of 11 and 0 years: the proportion of meles ves thus 48

per cent.
TABLE 5.
Age end Sex Constitution of Erysipelas.
€,626 cases : 1928-197%8.
Age T N T
Group Mele Cases. Female Cases. Total Cases.
(Years) :
-1 | 127 (3.9) 120 (3.5) 247 (3.7)
1-5 128 (3.9) 132 (2.9) 260 (2.9)
6-10 76 (2.4) 67 (2.0) 14% (2.?)
F;;yal *-
under 10. z3l (10.2) 219 (9.4) 6% (9.8)
2 BEd | B | 2R
21- 9.4 2 .2 .
31-% 2%2 (14.3) | 468 (12.8) 920 (14.1)
41-°0 674 (20.7) ’ 667 (19.7) 1,241 (20.2)
51-60 677 (20.8) 596 (17.6) 1,272 (19.2)
61-70 419 (12.0) 333 510.4) 772 (11.6)
over /0 169 (5.2) 151 (5.3) 35 (5.3)
Totels 2,240 (99.9) 2,386 (99.9) 6,626 (100.0)

* The figures in brackets represent percentages.
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To measure the age-distribution accurately, it is necessery egain
to compare the figures with those of the generel vopulation. This has been
done in Table 6: the populabion of the City of Glasgow for the census
year of 19%1 has again been used. In order to express the figures as
a "case-rate" per 10,000 of the population, the numbef of cases of
erysipelas in each age group has been divided by eleven; for the 6,626
cases represent eleven years' expcrience of the disease. There is probably
an increased accuracy in using these figures rather than fhose for e
single year: any irregularity in the age-distribution in a particulsar
year will thus 5e smoothed out. The csse rates per 10,000 for the two
sexes ere shovn in the form of & greph in Figure 6.

Examination of the Table and of the Figure shows first the uneven
age-cdistribution of the disesse. As with some other ecute infections,
the incidence is greatest st the extremes of life. Of equal interest is
the dissimilarity of incidence in the two sexes. The greater frequency of
the diseezse in females between 11 and 7 years snd the lower frenuency in
this sex over the age of 50 years is well depicted. Such en inequelity
cannot be easily explained for, ss has elready been suggested, one would
heve expected the male cases to exceed the femele more especially in the
young edult ege group. It is not intended to discuss this feature in the

Vpresent vork, elthough it is clearly of some interest in itself. Without
further snalysis, however, it might lead to the suggestion that simple
streptococeel infeetion of a skin wound or abrasion is not the entire

explanation of the etiology of erysipelas.
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The graph (Fig. €) suggested one further feature to me, nanely, its
similarity to the curve of incidence for pneumoniz. Case rates for £his
latter disease are difficult to obtain. Britten (1942) has recently
reported from America what must be regarded as fairly accurste figures.
They were obtained from a National Heelth Survey in which over a period
of time accurate sickness records of a cross section of the population
were obteined. Fig. 7 shows a curve drawn from the data supplied
in his pasper: for comparison the rates (ifreSpective of sex) for the
present series of erysipelas cases are shown in the ssme figure. (It
should be noted that Britten's rates are "per 1,000" whereas those for
erysipelas are "per 10,000"). A general similarity between the

two curves is apparent.
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4, Variations in Severity with Sex and Age.

Erysipelas 1s generally regarded as more fatal in the male.
In the present series, among 3,240 males there were 258 deaths (fatality
rate 7.9 per cent.), while among 3,36 females there were 231 deaths
(fatality rate 6.8 per cent.). The difference is five times its
standard error and is therefore significent.

The influence of age upon the fatality rate of erysipelas 1s
well knom. Ker (1909) stated that the disease was extremely fatal
in the new-born and that even under 10 years a rate of 11 per cent. could
be expected. Between 10 end 3 years, however, the fatality rate was
only about 3 per cent. FRolleston and Ronaldson (1940) stress the
severity of the disease at the extremes of life. The present series
provides more detailed evidence to this effect. Almost 80 per cent. of
all the deaths occur at ages under 10 years and over 50 years. Table 7
shows the actual totals in the different age groups and Figure 8 depicts
the curve of the fatality rate with its two peaks at the extremes of
life. ©Separation of the 0-10 years age group into two quinquennia
(Table 7) shows very clearly that the fatalitles occur in the
younger age group. Again the similarity to pneumonia, ‘already noted,
18 striking.
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Table 7.

Deaths by Sex and Age Group in Erysipelas.

6,626 Cases : 1928-193.

Age Meles. Females. Both Sexes.
((};2:11).3) Cases. Deaths. Cases. | Deaths. Cases.| Deaths.
0-5 255 42 (16.4) 252 5 (19.9) 507 92 (18.0)
6-10 76 0 ( 0.0) 67 1 (1.5 143 1(0.7
0-10 33 42 (12.6) 319 5 (16.0) 650 93 (14.3)
11-20 203 3 (1.5) 219 1(0.3) 522 4 ( 0.8)
21-20 25 |10 ( 3.3 483 | 9(19) | B8 | 19 (24
31-40 462 11 ( 2.4) 468 15 ( 3.2) 930 26 ( 2.8)
41-50 674 B ( 4.2) 667 23 ( 3.4) {1,341 5 ( 3.8)
51-60 677 59 ( 8.6) 596 {42 ( 7.1) {1,273 {101 ( 7.9)
61-70 419 63 (15.0) 353 46 (13.1) 772 1109 (14.1)
over D 169 42 (24.8) 181 44 (24.2) 350 86 (24.5)
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It is clear from a study of these figures that the fatality

rate of any series of cases will bear a direct relationship to its

age-distribution and that, in fact, the fluctuations in the annual

fatality rates might well be explained by variations in the age and
|

sex constitution of the persons attacked in eny year.

Summary and Conclusions. .

This brief review of the natursl behaviour of erysipelas has an

obvious bearing upon the study of its therapy. The Infomation gained

may be summarised in the following way:-

(b)

(c)

(a) The fatality rate of erysipelas is not high. It is influenced

particularly by age, sex and season. A simple reduction in the

fatellty rate will not be a satisfactory method of assessing
the éffii;acy of a new method of teeatment.

The variations in the annual end seasonal severity of the
di sease make the comparison of one group of cases with
another, treated at a different time, open to serious objection.

The deliberate selection of cases for therapeutic trial will
be unsatisfactory unless selection is made of the more fatel
dlsease seen at the extremes of 1ife. In such cases, however,
complicating factors due to age alone may so alter the course
of the disease that the beneficial effect of a new method of
treatment is masked.,

Consideration of these characteristics convinced me that, in the

investigation of methods of treatment for erysipelas, the following

conditions must be satisfied:-

(1)

(11)

(111)

The investigation should include &all cases of both sexes
end at all ages.

Any new method of treatment should be controlled concurrently

by comparing its effect with a standard method of treatment
admini stered to alternate cases.

/
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(111) The trial period should be reasonably long so that seasonal
variations in geverity could be excluded.

(iv) The trial should continue until a large number of cases
had been collected, in order that the results could be
analysed in sex and age groups.

(v) The use of the fatality rate as a means of assessing
the results of treatment should, at least on primary
anelyais, be avoided. It would be advisable to choose
observable characteristics of the disease and, by
carefully recording the daily chenges which occurred in
them, to collect a large number of observations on the
course of the disease in both a treated and untrezted
series of cases. The efficacy of the treatment could
then be gauged even in groups of persons where the
attack was mild.

(vi) The results should be capable of expression in figures
so that methods of statistical analysis could be
applied.
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CHAPTER ITI.

The Choice end Definition of the Factors

of Assessment.




26 -

Since the fatality rates were not to be used as a criterion of the
value of a new method of treatment, the following "Factors of

Assessment'l were chosen.

The Duration, in Days, of the Soread of the Local Lesion.

A characteristic of erysipelas, which is itself of diagnostic
importance, is the tendency for the lesion to spread. Effective therapy
should result in more rapid halting of the advancing lesion, for spread
is direct evidence of the activity of the invading streptococcus.

The "cessation of spread" has often been mentioned as an indication of
the efficacy of treatment but ail previous writers have contented
themselves by stating that "most" or "such-and-such a percentage" of the
cases stopped spreading within a certain period of the initiation of
treatment. A method much to be preferred is to compare the actual
duration of spread in two groups of cases.

The method used for estimating the duration of the spread was to
mark the edge of the lesion when the case was admitted with 0.1 per
cent, crystal violet. Thereafter, examinations were made between 9*3D
am. and 11.30 a.m. on each day and, if spread had occurred, a fresh
line was drawn with the paint at the new edge of the lesion. From the
time of admission until the morning examination on the following day
was regarded as one day.

The objection may be made that as crystal violet is itself an
antiseptic it might exert some local effect on the lesion. If this is
so (and it seems very unlikely considering the depth of the infection in
the skin), it may be emphasized that every case, irrespective of the

method of treatment, was so demarcated.
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2. Duration, in Days, of Primary Pyrexia.

Fever is a usuel characteristic of most cases of erysipelas. In
most acute infections the return of the temperature to normsl has elways
been regarded as an index of recovery.. Used alone it would be a
dengerous factor of assessment, for a new drug might well produce en
sntipyretic effect; used in conjunction with other criteria, however,.
it has the velue that it 1s a measure beyond the influence of the
observer. The duration was measured in deys; the period from admission
until the morning visit upon the succeeding day wés regarded as one day.

Z. Duration, in Days, of Primary Toxaemia.

If the term toxmemla be used in no specific sense but merely to
indicate the presence of a general constitutionel upset, it is well
known that its manifestation in grysipelas may be profound. The degree
of toxasemia, however, is difficult to estimate; even with the simple
end common clinicel classificetion into mild, moderate or severe, there
is a large element of personsl error. My purpose wes to find some way
of estimating, in a similsr way for each case, when toxeemia dissppesred.
Accordingly, the following symptoms and signs of the toxic state were

chosen: prostration, headache, insomnia, state of tongue, vomiting,

abdomipnel distension, end delirium. The condition of the patient in
respect of each of these was noted first on admission end, thereafter,
each day when the morning visit was peid, until all hed diseppeared.
Here agein the duration was measured in days; the period from admission
until the morning visit on the succeeding day was regarded as one day.
These three factors will form what might be termed the basis of

assessment of the effect of the new drugs in controlling the disease.

In addition to these, but subsidisry to them, the following figures will
be used, remembering that they must be used with caution.
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4, Complicated Case Rate.

It might be enticipated that the more effective therapy of the acute

stage of an infection would lead to a lowered incidence of &ll1, or of

certein complications. The careful classification of the complications of

erysipelas vill be necessary, however, if their incidence is to be

compared in two groups of cases which receive different treatment, end

I propose to divide them in the following way:-

(1)

(11)

(111)

Attacking, as 1t does, individusls at the extremes of life, it
might be anticipated that patients (especielly in the older
age groups) will show the marks of degenerative changes. In
such patients the course of eny illness might be complicated by
the appearance of features none of which could be regarded as
true complications of the disease. An elderly patient who
suffers from bronchitis and chronic myocardial weskness may be
cited as en example. Any strain might upset the belsance of his
cardiac mechanism and the fact that euricular fibrillation occurs
in the course of his erysipelas is merely an incident in the
degenerative cardiac process snd not a true complication of
the disease.

Another group of complications may be noted which are reelly
due to the exaggeration of some feature of the erysipelatous
lesion which is normelly present. A common example in
erysipelas of the limbs is for bullous formation to result in
extensive local skin necrosis and the formation of shallow
ulcers, the heeling of which may be very slow. Such a process
is usually salready at work before the case comes under trestment
although its occurrence is difficult to forecast.

Finelly there is the main group of true complications directly
consequential upon the acute infection. These can be conveniently
divided into three sub-groups:-

(2) It has already been pointed out that there may be severe
constitutional upset. This may give rise to the appearance
of "toxic" complications, such as severe delirium and
retentlon of urine. These are not peculiar to erysipelas
but, since they are regerded as complications of the other
acute infectious diseases, their description as such im
erysipelas has abundant precedent.

(b) The presence of virulent streptococei in the skin may give
rise to such complications &s inflammation of the assoclated

lymph glends, the formation of subcutaneous abscesses, and in
some cases the invasion of the blood stream. These may be

regarded as the true complications of the disease.
(c) Finally /
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(¢) Finally, in & separate subdivision may be placed

nephritls. Its occurrence is deserving of specisl
mention, for as I have &lreedy mentioned, the
sulphonemides are excreted in large pert by the
kidneys. In a disease in which nephritis is kneowmn
to occur as a complication, the possible deleterious
effect of the drugs is worth special attention.

Summarising the above discussion, the following classification of

the complications of erysipelas is therefore adopted:-

(1) Complicstions resulting from the presence of some chronic
disease or degemeration,

(2) Complications resulting from the exaggeration of an element
of the disease normally present.

(3) Complicetions resulting from the acute infectious process..
(8) Toxic.

(b) Invasive end pyogenic.
(¢) Rensl.

5. Fatelity Rete.

Although it has been decided to exclude the comparison of fatelity

rates as a primary factor of essessment, beneficisal treatment should

result in fewer deaths and a study of these may produce valuable
information as to the types of case which do not respond to the new
treatment. The cases which die will, therefore, be snalysed separeately.
In addition to this the comparison of fatelity rates will be made by a
study of the trend of the disease as it ig seen in this country over

a more prolonged period.

6. Relepse and Recurrence.

Both relapse and recurrence are frequently encountered in .erysipelas.
The effect of a new method of treatment might influence their occurrence

and observations thereon must, therefore, be recorded. The terms

themselves require definition. In accordance with precedent the term



term relapse is used to indicate a fresh attack of erysipelas occurring
within a short period of the apparent cure of the first attack and before
the dismissal of the patient from hospital. Recurrence (or Recurrent
Case) is used to indicate an attack developing in a person who gives a

history of a previous attack of the disease, possibly many years before.

7. Duration, in Days, of Residence in Hospital.

Provided it is not prolonged purely by reason of infectivity, the
duration of a patient’s stay in a fever hospital forms a good guide to
the severity of an infection. Two conditions operate to hasten dismissal.
In the first place there isno visitation by relatives; and secondly
there is a constant demand from the Health Authorities for accommodation.
Improved treatment might, therefore, result in more rapid dismissal of

the patient.

The final analysis of the cases used in this investigation of the
treatment of erysipelas by chemotherapeutic drugs will rest upon a
consideration of their effect on these seven characteristics or, as they
are better termed, "Factorsof Assessment.”

To enable the analysisto be as complete as possible the foliowing
special sheet and card were used:-

1. Special Case Sheet.

2. Copeland Chatterson Punch Card.



Description of Initial Lesion

Site:

Extent:

Pain ?:
Oedema ?:
Sloughing ?:
Phlegmonous ?
Adenitis ?:

Day of Illlness 112

Prostration LS >i>
Headache

Delirium
Insomnia
Tongue

Vomiting

Abdominal Distension
Diarrhoea
Blood Pressure

j White BI.C.

| Daily - Spread

j Pain present
Tenderness present

Oedema

Primary
Recurrent

Idiopathic
Surgical

8 j9



CHAPTER IV.

The Plan of the Experiment.
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In carrylung out a study of the effect of & drug on any disease
it is necessary to avoid the possible influence of any factor other than
the material actuslly under test. So far as possible, therefore, every
case admitted to the erysipelas wards during the period of the
investigation recelved a "basal treatmen.t", the details of which were

as follows.

Basal Treatment.

On admission the patient was given a bed-bath, after which his
temperature, pulse and respirations were recorded. He was then given
& simple soap and water enenma. Thrdughout his stay the only aperients
used were Liquid Paraffin or Liquid Extract of Cascara Sagrada.

Each patient recelved the normal hospital diet, the essentials of
which were:-

(1) During the febrile period the diet was almost entirely fluid —

milk, Imperlial drink, orange and lemon drinks and fruit jellies.

Water was given freely, from four to five pints being the
amount usually consumed daily.

(i1) After the tempersture settled the diet was gradually increased,
to begin with by the addition of porridge and milk, puddings,
fish and chicken.

(111) As improvement was maintained the diet was increased by the
addition of mince, potatoes, stew, etc., and for the remainder
of his stay in hospital the patient received an ordinary
diet.

Certain specified di'ugs were prescribed for the relief of symptoms
which previous experience of the disease led me to expect would arise.
Acetyl-salycylic 4cid was glven to relleve headache or melaise. A powder
containing Aspirin, Phenacetin and Caffeine was given for minor degrees
of insomnia. Dover's powders, Syrup of Chloral, or Paraldehyde were

prescribed for more severe complaints of sleeplessness. If pain was /
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was severe, delirium present, or insomnia intractable, morphine sulphate
with or without hyoscine hydrobromide, was glven by subcutanoue injection.
Unless as required for the treatment of some accompanying disease
unassociated with the erysipelas, no other drugs were used.

A specimen of urine was examined daily during the febrile period
and thereafter as often as appeared necessary. The specific gravity,
reaction, and the presence or absence of albumin, blood or sugar were
recorded. When it appeared necessary, specimens were examined
microscopically.

The locel lesion received no form of direct treatment other than
that about to be described.

Methods of Treatment prescribed for the Cure of the Infection.

(a) Control Methods of Treatment.

(1) Ultra-violet Light:

When the trial was begun the standard method of treatment in the
hospital was to irradiate the entire spreading margin of the lesion by
mesns of & portable ultra-violet light lamp. This method of treatment had
been reported on favourably by Ude and Platou (19%0), Davidson (1932),
Nightingale and Starr (1934), Sutherland and Day (1935) eand Holmes (1938).

Treatment was administered in the following manner.

The lamp (the erythema dose of which was known) was held by the nurse
12-18 inches from, and at right angles to the spreading margin of the
lesion and one-snd-a-half erythema doses were administered. If the lgsion
were of some extent 1t was necessary to change the position of the lamp

and repeat the treatment sufficiently often to ensure that ell the /
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thé margins of the lesion were irradiated. In cases of facial erysipelas
the eyes were covered during treatment by two pads made from several
thicknesses of gauze. If the lesion remained active, and extensive
spread occurred, the entire treatment was repeated — usually at
intervals of not iess than twenty-four hours.

(11) Scarlet Fever Antitoxin:

The demonstration that the haemolytic streptococcus elaborated
an exotoxin led to the production of a neutrelising antitoxin which was
soon utilised successfully in the treatment of cases of scarlet fever.
In the belief that specific streptococci were responsible for the
different streptococcal infections, Birkhaug (1927,1928) introduced an
"Erysipelas Antitoxin®™ with which successful results were claimed in
the treatment of erysipelas, (Symmers and Lewis, 1934).

Bacteriological opinion has never entirely subscribed to the
theory of Mspecificity" of streptococcal infections but, especially in
Britain, has tended towards a ™unitarien®™ view — namely, that the same
streptococcus could be responsible for all clinical forms of
streptococcal disease (Okell, 19%32)., Indeed, Parish and Okell (1928)
had produced evidence to show that, by using the toxin from strains of
streptococci isolated from scarlet fever sources, an antitoxin could be
produced which contained all the neutrelising substances. Scarlet
fever antitoxin was accordingly used fairly extensively for a period
in this country for the treatment of erysipelas, Baxter (1932)
reported favourably on its use in the treatment of a asmall number of

cases at Ruchill Fever Hospital.

In /
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In the present experiment the serum used was that marketed by
Messrs. Burroughs, Wellcome as "Concentrated Streptococcus (Scarlet Fever)
Antitoxin, Globulin Fraction.® It was administered intravenously or
intramuscularly; the standard dose being 3 c.c. (equal to 20,000 units).
Before the administration of antitoxin intravenously patients were
desensitised by the administration of fractional doses of serum. At half-
hourly intervals 0.25 c.c., 0.5 c.c., and 1 c.c. of serum was injected
subcutaneously and, if after a further half-hour no local or general
reaction had occurred, the main dose of serum was then given. 1In a few
cases a further dose of ¥ c.c. was given on the following day if no
improvement in the clinical condition of the patient had been noted.

(111) "R.I. Powders" :

At a later stage of the inves tigation I decided that w.raluable
information might be obtained if the course of erysipelas could be
followed in cases receiving no "specifie® treatment. The lack of the
provision of some form of treatment would have aroused comment from
patients, nursing staff and doctors. To circumvent this, powders were
prepared privately which contained 15 grains of sugar of milk. These
were supplied to the wards wlithout comment, other than that they were
"another new method of treatment.” They were labelled "R.I. Powders"
and were administered at four-hourly intervals. Case records were
compiled in & manner exactly similar to those made with more orthodox

therapy.
As a precautlon against harm arising from the use of the powders, I

decided that patients receiving them should be carefully reviewed at the

end of twelve, twenty-four, and forty-eight hours. If it appeared that the
condition of the patient was deteriorating at eny of these earlier
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earlier examinations, and in any case which was still acutely i1l at
forty-eight hours, treatment with the powders was stopped and
sulphonanide therspy immediately instituted.

(b) Chemotherapy.
(1) Sulphonamido-Chrysoidine:

The drug used was the original dye marketed as "Prontosil Red" by
Messrs. Bayer' Products, Limited. At the beginning of the experiment
the drug was supplied in the form of tablets containing 0.3 grammes
but later tablets containing 0.5 grammes were used. When- first tested,
reports of 1ts use in erysipelas were both scanty and unsatisfactory.
The drug was therefore used in small dosage by mouth end its exhibition
stopped at the end of the acute phase of the disease. As experience
with the drug was obteined the dosage was increased and continued into
the convalescent period. A few of the early cases received the
drug parenterally.

In a small series of cases the drug was cox_nbined with ultra-
violet light.

(11) Sulpheanilamide:

p-anino-benzene-sulphonamide was used as marketed by Messrs. Evans,
Sons, Lescher and Webb under the trade name of "Streptocide." This
was first supplied in the form of tablets containing 0.5 grummes, but
arrangements were made for the supply of the drug in powder form so
that different dosage schedules could be adopted. Throughout the stages
of the experiment the drug was administered by mouth at four-hourly

intervals until cure was established; a lower scale of dosage was then

adopted and was continued until the patient's dismissal from hospital.
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(1ii) Benzyl-Sulphanilamide:

Tests were carried out with p-benzyl-amino-benzene-sulphonamide,
which was marketed by Méssrs. Pharmaceutical Products (May & Baker)
Limited as "Proseptasine, M & B 125", This drug was in the form of
tablets containing 0.5 grammes. Here again the drug was administered
by mouth at four-hourly intervals until cure was established and,
thereafter, 1n reduced dosage until the dismissal of the patient.

(iv) Carboxy-Sulphamido-Chrysoidine:

This drug was marketed as "Rublazol™ and was supplied by Messrs.
Roussel. It was in the form of tablets, each containing 0.2 grammes.
Agéin, administration was by means of four-hourly doses by mouth until
cure was established and thereafter in reduced dosage until the

dismissal of the patient.

With the exception of a few early cases who received a soluble
form of sulphonamido~-chrysoidine intramuscularly, &ll of the chemo-
therapeutic agents were thus administered by mouth. When the drugs were
in the form of tablets they were always crushed and were usually given with
milk or syrup as a vehicle of administration.

The therapeutic trial was begun in June 1936 and continued until
the end of 1939; so that it covers a period of three and a half years.
The inves tigation was broken up into "stages", of which there were five.
Although each of these "stages" was self-contained and can therefore be
separately analysed, one of the methods of treatment was usually carried
over from the previous stage into the new stage, so that, should the
necessity arise, it would be possible to compare the results obtained at
different periods of the investigation.

The /
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The methods of treatment and the numbers of cases used in the

di fferent "stages" were as follows:-

h Stage 1 : Number of Cases 3l2.

Control Methods of Treatment.

(1) Ultra-violet light.
(11) Scarlet Fever antitoxin.

Chemo thersapy.

(1) Sulphonemido-chrysoidine.
(11) A combination of sulphonamido-chrysoidine and
ultra-violet 1light.

Stage 2 : Number of Cases 2/0.

(1) Ultra-violet light.

Chemo therapy.

(1) Sulphenilamide.

Stage 3 : Number of Cases 242.

F Control Methods of Treatment.

Chemotherapy only.

Study of the effects of varying dosage scales of:-

Sulphonamnido-chrysoidine
Sulphenilamide
Benzyl-sulphanilamide.

Stage 4 : Number of Cases 204.

Control Methods of Treatment.

(1) Ultra-violet light.
(11) "R.I."™ Powders.

Chemotherapy.
(1) Sulphonamido-chrysoidine.

Stage 5 : Number of Cases 179.

Chemo therapy only.
(i; Sulphonanido-chrysoidine.
(11) Carboxy-sulphamido-chrysoidine.
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At the beginning of each stage of the experiment & large card
was hng in the ward,divided into parellel columns according to the
number of methods of treatment under test. When the diagnosis of
erysipelas was confirmed cases were entered in t he different treatment
columns strictly in the order of their admission to hospital. The
paerticular method of treatment which they received was, therefore,
left entirely to chance.

Two departures from this general rule must be recorded:-
(a) After the first two stages of the experiment had been carried out,
sufficlent evidence was eccumulated to show that the sulphonamides had
a beneficiel effect. It was felt that to withhold the drugs from those
patients under 5 years, in whom the disease offen ren & rapid snd severe
course, was unjustifieble. All cases, therefore, in this ege group
admitted after August 19%7 were given a sulphonsmide. The cases in
this age group will be enalyrsed separately.
(b) After evidence of the velue of the drugs had been obtained it was
thought that it was unethical to withhold them from any person who was
showing entire lack of response to a control method of treatment.
Accordingly, when the daily assessment of the course of the disease was

being made, severe cases were sometimes "transferred" to sulphonsamide

* treatment. I wish to emphasise, however, that this was done only efter

the control method of treatment had been given a triel of at least

twelve, 2nd usually twenty-four hours. Each case received primarily

the approprisate treatment &ccording to the order of its admission.
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CHAPTER V.

Mnelysis of the Results of Treatment.

Preface.



It has already been explained that, when methods of treatment
are being compared, it is essential to show the distribution of
the cases treated in respect of any factors which may influence the
results. The interpolation of such data in the text/seems to me
to interxupt the train of thought without serving any purpose
gernene to the actual discussion of the results. They have, therefore,
been collected together in the form of asppendices. These tables
show the distribution of the following characteristics in the
cases which comprise the experiment: age, sex, duration in days ill
prior to admission, proportion of primary and recurrent attacks,
'proportion of idiopathic attacks, site of lesion, end the presence

of associated diseases or degenerations.



CHAPTER V.

Pert 1.

Is Chemotherapy with Sulphonamides effective

in Erysipelas?




My first purpose is to attempt to evaluate the effect of
the sulphonamide group of drugs in the treatment of erysipelas.
From Table 8, which shows in a concise way the different stages
of the experiment, it will be seen that in' three of them a
direct comparison was made between the effect of ultrs-violet
1light and chemotherapy with either sulphonamido-chrysoidine or
sulphanilamide (Stages 1, 2 and 4). Grouped together they
comprise a series of 618 cases, of which 36 received irradiation
with ultra-violet light and 712 recelved chemotherapy. In point
of time the cases in stage 1 were treated during 1936; those
in stage 2 in 1937; and those in stage 4 in 1933. In each stage
the allocation of the case to either method of treatment was a
random one. The cases were not selected in any way and every
patient admitted during these periods in whom the diagnosis of
erysipelas was confirmed is included. The method of treataent
with ultra-violet 1ight remained constant throughout the whole
of this period.

In the group recelving chemotherapy there was both a change
of drug and a change in its method of administration (see Chapter
II). These changes, however, do not invalidate a comparisén
between the two methods of treatment, provided that the question
which we set out to answer is simply "are the sulphonamides

effective in the treatment of erysipélas?"
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TABLE 8.

The Stages of a Therspeutic Trial in Erysipelas.

No. Treatment No. No.
Stage | of of of Chemotherapy of
Cases Controls Cases -|{Cases
Ultra-violet 104 Sulphonanido- | 106
1936 Light. chrysoidine
. 312 |
1927 Scarlet Fever 48 Sulphonsmido-
Mntitoxin. chrysoidine. 54
Ultre-viclet
Light.
. 1937 | 20 | Ultre-violet 125 | Sulphenilemide| 135
Light
Varying dosage
of
Sulphoneamido-
. 1938 | 242 - - | chrysoidine &0
. Sulphenilemide | 122
Benzyl-Sulph- !
anilemide R A |
Ultre-violet
Light 67 Sulphoneanido-
. 1938 204 chrysoidine |, 71
R.I. Powders 66 |
, ] Sulphonsamido-
1978 chrysoidine 90
v. 17 - -
19739 Carboxy-
sulphonamido-
chrgsoidine 89
Totals: 1207 420 87

Note: To the total number shown in Col.2 (1207) must be added 70 children
under 5 years of age who were admitted during 1938-79 eand who were not

ellocated to the alternating series.



- 47 -

It is submitted, therefore, thet the group is a satisfactory
semple of the disease as seen during a period of three years end forms
en adequeate series of cases for a direct comparison to be made between
the effect of a standard method of treatment end thet of chemotherapy
with sulphonamides. Table 9 shows, for the two groups of cases, the
period in days which elapsed before the cessation of (i) spread of the
lesion; (ii) primery pyrexie; (iii) toxaemia. In compiling the tables
no exclusions have been made. The inclusion of the following cases is
mentioned specificeally:-

() Deaths.

From a statisticael point of view it is desirsble that these should
be shown in the tables. The exclusion of eny ceses from anelyticel
tables alweys ralses the doubt that by so doing the results are affected
in some way perhaps not apperent to the investigator. In each part
of the.table, therefore, the cases which subsequently died have been
shown in brackets in the column gppropriste to the duration in each
of them of the three factors of assessmer/lt.

(b) Cases in which treatment was changed.

It has elready been pointed out that the clinicel 'ivnvestigation
of any new therapeutic measure may reach & stage when if becomes apparent
that the new treatment is good or bad. Frequently, when its effect is
beneficial this stage is reached before it is thought desirable that the
controlled method of investigation should be discontinﬁed. Unlike the
laboratory worker, the clinicié.n is, thereafter, placed in the position
of choosing between sclentific accuracy snd his patient's wellbeing.

After the first stage of the present inves %igation was completed and /



end anglysed (Snodgrass and Anderson, 1937) there was no doubt that
chemotherapy had a beneficial effect in erysipelas. In later stages,
therefore, patients who appeared to be deteriorating on the control
method of treatment were classified as "failed ultra-violet light" and
a sulphonamide drug was administered. In stage 1, three patients;

in stage 2, thirteen patients; and in stage 4, thirty-eight patients
had their treatment so changed.

The inclusion of such cases in the tables under the heading
"Treatment with Ultre~violet Light" does not, I submit, invelidate
the comperison. If enything, it tends to weigh the results agailnst
chemotherapy and in favour of ultra-violet 1ight.

(¢) Those Cases which did not show spread, pyrexia or toxaemis after
admission to hospitel.

In the first place it must be pointed out that it does not

necessarily follow that, because a cese presents neither fever nor
toxicity, it will &lso fail to show spread of the local lesion. This is
in fact not true and, elthough it may be accepted as a generalisation thst
those cases in which fever or toxaemia is not observed in hospital form &
group of milder cases, several of them did show en active erysipelas. In
the second place, the cessation of spread after admission to hospital
might, on first thoughts, be attributed entirely to efficacious therepy.
It will be appreciated, however, that although beneficigl treatment will
result in a larger proportlon of cases showing no local spread in hospitel,
a certein residuum here too will consist of cases wkich, without
treatment at all, would have ceased spreading coincidentelly with their

coming under observation. This point will be discussed again when I
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I deal with the results obteined when no specific treatment
vwas administered. At present I merely wish to emphasise that,
in cdlculating proportions for comparison, those cases are
included in which any of the factors of assessment was not
present on or did not progress after admission to hospital

and that the percentages given are those of the totsal

nunber in the treatment group.
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Hote: In each of the three tables the figures in brackets represent the

—- 46 -

TAELE 9.

Duration, in Days, of the Presence of the three main Factors

of Assessment.

Duretion, in days, of spread of erysipelas.

Days | O 1 (2 {3 4 |5 6 7 OVfI‘ Total
Chemo- |16l | 120 |25 |5 |1 |O 0 0 0 3!.2‘
therepy | (3) | (5) |(0) {1) |(0) (9)
u.V. 97| 6 53 42123 (14 | 4 | 4 1 | %6
Light | (1)} (3|(2) [D]@) [(0) |(0) |(2) }(0)](10)
.Durationi in days, of Primary Pyrexia.

Days 0 1 2 3 4 5 6 7 Ov7er Totel
Chemo- (19 | 127|109 |34 ]| 12| 8| 3 | o o | ;2
therapy | (0) | (3) | (4) {2 | (0)] (0)] (0) (9)
u.v. 29 Bl 64142 42| 20 | 25 1 15| 26
g | | @ @@ (] @ O @] @)
Duration, in days, of Evidence of Toxeemia. -

Days | O 112 (3| 4| 5| 6| 7 Ov;r Total
Chemo- {13 | 47 |L10 (81 { 22 {17] 7 | 2| 1 |=2
‘therepy {(0) | (2} (2) (2] (V)| @)| (X) {(0)] (0)] (9)
u.V. 18 | 35| 65|54 | 46| 36| 20 (17 | 15 | 206
Light | (0) | (1) (O)J V] W@ @)@ ] (3] 10)

who died.

duration of the particular factor of assessment in those patients
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Record of Results.

1. The duration, in days, of spread, pyrexia and toxaemia.

The figures in Table 9 make it clear that those cases which received
chemotherapy showed a more i'apid cessation of the three factors of

assessment. This is emphasised by the following percentages:-

Chemo therapy U.V. Light

per cent. per cent.
Cases showing no spread o
after 24 hours in hospital ... 90.1 - 54
Cases shdwing no fever ,
after 48 hours in hospital ... 81.7 49.4
. Cases showlng no toxaemia
after 72 hours in hospital ... 80.7 55.4

The percentage differences in the above table are striking and all are
in favour of chemotherapy.

" If we now examiné the figures for those who showed & longer
duration of the factors we find that they are no less conviacing..

After four days in hospital:

Chemo therapy U.V. Light.
v per cent. per cent.
Spread continuing ... 0 7.5
Pyrexla continuing ... 3.5 22.4
Toxaemia continuing ... 8.7 28.8

The rates of disappearance of the three factors of assessment are well
showm in Figs. 1-5, where the results are given in the form of a
cumulative frequency dist;ribution.

It is obvioz_ls that there is a very greati similarity in the rate:

of dissppearance of the three factors of assessment when sulphonamides

are used (Fig. 1). The effect of the drug seems very definitely to be,
first, localisation of the lesion itself, then, as spread ceases, the /
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the temperature falls and finally toxic signs disappear. This shows
very clearly that the action of sulphonamideé is not due to eny antipyretic
effect and suggests, as one would have imagined, that the drugs have no
direct antitoxic effect. Thelir action is primarily against the lesion
itself; when local cure has been established the subsidence of fever
and toxéemia follow. In this respect they differ from ultra;violet light,
the graph for which (Fig. 2) does not display the same even trend.
Again, however, we note that the primary resﬁonse is a cessation of spread,
albeit considerably more slowly than with chemotherapy. Figure 2 also
shows that with ultre-violet light, pyrexia and toxaemla subside more
slowly. This would seem to suggest that the maln effect of ultra-violet
light is loéal; that this local actioﬁ is not "curative" to the same
extent since £he intervel between cessation of spread and cessation of
the other two factors is lbnger; and, since the rates of the.
di sappearance of fever and toxaenia so closely approximate that the local
stimulatiqn may have some slight effect in diminishing the genersal
toxaenia.

Figures 3,4 and 5 show that each factor of assessment abated more
rapidly in those cases which received chemotherqu;

Could these differences have arisen from the normal fluctuations
due to‘chance sampling? The significance may most éasily be t‘ested by
surveying the results which had accrued in respect of each factor of

assessment after two days in hospital. The following figures are obtained:-
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i () SE I‘e&d:
Chemo therapy. U.V. Light.

Number ceased ' 206 218

Number continuing ‘ 6 88

2. Pyrexia: ’
Number epyrexisl 255 151

Number pyrexial 57 155

3. Toxaemia:
Number non-toxic ‘ 170 ' 118
Number toxic 142 ' 188

These figures are susceptilile to examination by a chi-square test

of significance: the following results are obtained:-

¥ ' n P
1. Spread 84.365 1 <0.001
2. Pyrexia 71.805 1 <0.001
3.. Toxaerﬁié 16.256 1 <0.001

The values for P all indicate that the differences which were
observed between the two gréups, in respect of the three main factors
of assessment are outside the limits usuelly assigned to chance. TFurther,
since 41l three are in favour of chemotherapy the X2 values may be
summated (172.426): n now equals 3 and P equals <0.001. Such a
distribution of figures as that obtained would have occurred by chance
evern less frequently then once in a»thousand times.

Finally, the complete figures in respect of the duration in days of

spreed in the two treatment groups (Table 9) were subjected to a "chi-

/
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2 = 110.1: for n =8,

tchi-square" test. It was found that X
= less then +0l., (In fact P = -0l for a X° of 20.1 so that clearly

P 15 very mich less than -01). - Such results indicate that the

dissimilarity noted between the two groups is very much greater than

could have arisen from the errors of chance sampling.



THE DURATION IN DAYS OF SPREAD.
PRIMARY PYREXIA & TOXAEMIA-

CHEMOTHERAPY GROUP



2

THE DURATION IN DAYS OF SPREAD.OF
PRIMARY PYREXIA . TOXAEMIA

U.y. UBHT



3.

A COMPARISON Of THE. MIRATION IN PAYS
OF SP RE AO



A COMPARISON OF DURATION IN DAVS
OF PRIMARY PYREXIA



A COMPARISON OF THE DURATION IN DAYS
OF TOXAEMIA

DAYS



-5 -

2. The Incidence of Complications.

 (a) Complicated Cases.

Among the 36 cases treated with ultra-violet light, 69 (22.5 per
cent.) showed one or more complication. Among the 312 cases given

chemotherapy the equivalent number was 45 (14.4 per cent.).

TAHLE 10.

The Incidence of Complications in 618 cases of Erysipelas.

(arranged according to the classificatlon described
in Chapter II). '

Ultra-violet .

Complication Chemotherapy. Light.
Sabdivision. Total Cases 3Z12. Total Cases 306.

1 5 7

2 4 6

3 (o) 3 1

(b) 28 42

(e) 5 13

Total 45 | 6

(14.47) (22.5%)

Standard Error of Difference
t31

Table 10 shows the complicated cases classified according to -the main
,qdmplication present end under the subdivisions previously described
(Chapter II). There was a smaller proportion of compl.icated cases
among those treated by chemotherapy than smong those receiving
ultraL-violet light. The difference (8.1 per cent.) has a standard

error of ¥3.106, so that, statistically, it is significant. Analysing
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"Analysing the figures further, we note that those complications which fall

-

under subdivisions 1l end 2 are more or less equally represented in the two
series of cases. It will be recalled that these subdivisions record
complications which are not directly attributeble to the presence of an acute
infectious process. The complications iisted as subdivision 3 are enumerated

1]

in Table 11 which also shows the incidence per cent. of each.

TABLE 11.

The Incidence of Complications in €18
Cases of Erysipelas.
Comglications directly due to the presence of an acute infectious process

in.
: Ultra-violet -
Chemo therapy L1ght.

Suppurative:

Adenitis or ‘ v '

abscess formation 14 (4.5) 19 (6.2)
Local Suppuration |

or ulceration 2 (0.64) 2 (0.65)
Non-~-Suppurative: )

Lymphadenitis 7 (2.25) 13 (4.25)
Blepharitis 1 (0.39) 1 (0.33)
Venous thrombosis 1 (0.32) ' 3 (0.99)
Bronchopneumonia 1 (0.32) | - 1 (0.3%3)
Miscellaneous 10 (3.3) 17 (5.55)

To tal %6 (11.6) 56 (18.33)

. Even in this subdivision the diminution in the nunmber of complicated
cases among those receiving chemotherapy is not so stﬁking es one might

have expected from the results already recorded, although the difference

in the proportions is statistically significant. The diminution seems /
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seems to be greater in the group of non- suppu‘rat.ive complications
of which there are 11.4 per cent. in the cases receiving ultra-
violet light end 6.4 per cent. in those re_ceiving chemotherapy._
The stendard ertor of the difference is 12; 27 which mekes it
significent. It may be recalled that no less then 54 patients

(presumably the most severe) were transferred from the control method

"(_;‘f of treatment to the chemotherapeut.ic group. This might tend

to welght the results ageinst chemotherapy.
‘I have separated rénal complications into two divisions.
Simple albuminuria 6ccurs not infrequently in the acute febrile stage
of the disease; this must be separated from true nephritls. The
latter term has been reserved for cases which showed blood and albumin
in the urine l:;y chemical test and casts on microscopic examination.
The ceLées which showed some form of renal disorder are listed

in their two dividions in Table 12.

TAHELE 12,

. The Ihcidence of Renal Complications
in 618 Cases of Erysipelas.

Chemotherapy g};ﬁi‘:ﬁd et

Febrile albuminuria 5 5
True nephritis 0 "8 (2.6%)

Febrile albuminuria is equally preseat in both series.

The /
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The incidence of acute nephritis in the 6 cases receiving
ultra-violet light is 2.6 per cent. with a standard error of 10.91.
If three times the standard. error were used as a test of sighificancé

it 1s obvious that for no cases to arise in a series of three hundred

. cases 18 not beyond the possibility of chence. The non-occurrence

of nephritis in the chenotherepeutic group can be regarded as highly
suggestive, though not perbaps significant, of more ‘effective treatment.
It doeé, however, indicate that the drugs (used as they were ) had no
deleterious effect on the kidneys. | |

With regard to the actual number of.t;ue infective complications
which occurred, it may be noted that in thg gfoup receiving ultra-
violet light the 56 cases showed 79 complications, a ratio of 1,42
complications per person; whereas in the chemotherapy group 36 casés
showed 4% complications, & ratio of 1.19 complications per person.

The accumulated evidence in respect of the incidénce of
complications is, therefore, that, although the differences are not
great and individually are just within the levels of statistical
significance, the chemotherapsutic group consistently shows the snaller
proportioﬁ of complications. The actual reduction in suppurative
complications is rather disappointing.

3,» The Incidence of Relapse.

Before considering the incidence of relapses in the cases under
review it must be recelled that the method of administering sulphonamides
changed during the experiﬁental period. In the first stége, the drug

( sulphonamido-chrysoidine) was given during the acute stage of the

v
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the illness only, whereas in the other two stages administration of
the’sulphonamide was continued into convalescence. Such a change
might have no effect on the rate of cure of the acute disease tut
might be expected to show an effecp on the incidence of relapse.
This must be taken into account in analysing the following figures.

0f the 306 cases recelving ultra-violet light, 21 cases (6.9 per
cent.) relapsed; among the 3L2 cases receiving chemothérapy there
were 10 relapses (3.2 per cent.). The standard error of the difference
1s #1.76 so that the diffefegcé,is just slgnificent. If the cases

are subdivided into the stages of the experiment, however, we find
the following state of affairs (Table 13).

TABLE 13.

The Occurrence of Relapse in Erysipelas: The Effect
of different methods of treatment thereon.

Chemo therepy. %’;ﬁ:"idet
. Stage 1 8 (7.6%) .8 (7.7%)
Stage 2 2 (1.5%) 10 (7.43%)
Stage 4 0 (0%) 3 (4.5%)

Note: In Stagé 1 treatment was confined to the acute stage.

In Stages 2 and 4 treatment continued into

conval escente.
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In the first stage the incidence in the two t’reatz'nent groups
is similar, whereas there is thereafter & decided fall in the
incidence in those cases receiving chemotherspy. Thus, in 206
cases given larger initisl dosege and receiving the.drug for 10-~12.
days after cure of the local lesion, the relapse rate is 0.97 rer cent.,
vhereas in 202 cases given ultra—violet light, during the same time-
intervel, the rate is 6.45 per cent. The conclusion seems justified
thet if relapse is to be Prevented, chemotherapy must ‘be continued

for a period after spparent recovery.

4. Deaths.

No information _-as to the efficacy 6f chemotherepy in regard to the
reduction of mortality can be deduced from the fatelity rates of the
present series of cases. After the first stage of the experiment |
eny case which sppeared very ill received sulphonamides, so that, if the
drugs were life-saving, ell the cases most likely to succumb received
the drug at some time. Among the 618 cases there were 19 deaths, giving
8 fafelity rate over &ll of about 3.1 per cent. With ultra-violet
light the fatality rate was 3.26 per cent.; with chemotherapy the
rate was 2.87 per éent. For cases treated in hospital these are low
figures for a fatality _rate, which has in the (past ten years usuelly
fluctuated around 7 -10 per cent., end serve to emphasise how
unsatisfactory the fatality rate is as a factor of assessment.

5. The Duration, in days, of Residence in Hospital, )
Table 14 shows the frecuency distribution of the period in hospital

" for both methods of treatment. For convenience the cases have been

arranged in weeks. The mean days residence for those cases receiving

ultre~-violet light was 17.16 days; for the cases receiving chemotherapy
/
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TAELE 14.

two averages is not statisticelly significant.

Duration of Stay in Hospitel.

chemotherapy the mean was 1%5.%4 days. The difference between the

, Days , .
Treatment | -7 {-14{-21 {-28| -35|-42 |-49 |-56 |57+ | Totel
Chemo- T 5
therapy. 9 1195| 72| 15} 10| 4} O 2| 4 211
Ultre- x
violet T
Light. 9 {1554 90 22| 6 11} 4} 3|3 3
Combined 18 I350 162) 37| 16| 15| 4] 5% 7 6L4

Note:

1 case omitted:

Duration not noted.

X 3 cases omitted: Duration not noted.
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TABLE 15.
Summary of Results.

Compearison of Chemotherapy and Ultra-Violet Light.

Chemo- Ultre-violet Di fference
Factor of Assessment therapy Light. (5.5.D
' (per cent.) (per cent.) sTee
1. Ceased spread after
24 hours in hospital 90.1 54 10.9
2. Apyrexial after 48 |
hours in hospital 81.7 49.4 9.0
3, Toxeemia absent efter
72 hours in hospitel 80.7 55. 4 7.0
4. Complicated Case Rate '
(true infective
complications) 11.6 18.3 2.4
5. Nephritis - 2.6 2.9
6. Relapse Rate 3,2 6.9 2.1
7. Fatality Rate 2.9 2.3 -
8. Average Days Residence 15.3%4 17.16 -
Total number of Cases 2 206

(In the last column is shown for each factor of assessment the ratio of
the percentage difference to the Standard Error of the Difference
(S.E.D.)).

Table 15 summarises the results of the comparison of the two methods
of treatment; the accumulated experience shows consistent benefit
* from chemotherepy. The results may be summarised under the folloming five

headings:-

(1) The improved effect of sulphonemides is most obvious in cutting
short the duration of spread, primary pyrexia snd toxaemia.

(2) The complicated case rate shows a slight reduction hut
suppurative complications are not eradicated.

(%) The drugs used can have little deleterious effect on the kidneys
. end may reduce the incidence of nephritis.

(4) The relapse rate is only reduced if chemotherapy is continued
into convalescence.

(5) There may be a -slight reduction in the number of deaths and in the
duration of the patient's residence in hospitel.
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APPENDIX I.

TAELE 1.

The Distribution of certeln Characteristics
in 312 Cases of Erysipelas.

~ CHREMOTHERAPY.
Age :
Group Male | Female| ~ 1%® lymie | Female
(Years) ete.
0-5 9 15 Face 125 103
' . Head 16 | 9
6-10 2 3 Trunk 3 8
Arm 3 ‘ 6
. Leg 6
-20 12 22 3
Primary {122 122
-2 13 2L Recurrenty 3l , 37
-40 28 20 Ideo
pathic =
-%0 32 33 Primary 79 80
_ %
-6 29 8 Recurrent] 27 23
- Surgical
P 19 12 Primary 42 4
R ent *
Over 0 9 5 ecurs 3 14
_ Agsociat~
e
|fotel 153 1% Disease 26 26

* 1 case in each not noted.

" In these end subsequent tables:

Primary = en original attack of ery51pelas.
Recurrent = &n attack of erysipelas not the first from
which the patient had suffered.

a case where there was no obvious focus of
entry in the skin.

a case where the focus of entry was dlscernible.

H

Idiopathic

Surgical
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TABLE 2.

The Duration, in days, of illness prior to admission.

CHEMOTHERAPY.
“Days
Sex | O] 1| 2] 3} 4] 5| over 5 | Totals
M | 8|42|41)26{18|10! 8 153
F (849 (53] Bj11] 3| 7 159
TABLE %,
The Distribution of certain Characteristics
in 6 _cases of Erysipeles.

ULTRA-VIOLET LIGHT.

Age : :
Group | Mele Female Site, Male Femele
(Years) etc.
0-5 8 9 Face ' 125 - 109
: ' Head 18 14
6-10 3 1 Trunk 2 3
Arm - | 3
| - 10 2 Leg / 25
| . Primary 120 119
-3 12 27 Recurrent 32 .35
-40 71 Idiopathic .
. , : x Primary 81L* 74
{ : -0 36 32 . Recurrent 25 25
| | -&0 _ 20 Surgical .
» ® Primary 37* 45
| -0 25 11 Recurrent 7 10
| over 70 7 3 Associated
| ' Disease 2 26
Total 152 154 ]

* o pases not noted.



TABLE 4.

APPENDIX I.

The DﬁrationL in Days, of illness prior to Admission.

ULTRA-VIOLET LIGHT.

1 Days
Sex 1 2 3 4 5 over 5 Totals
M a2 {43 | 8117} 51 13 152
¥ 47 _49 2. | 14 7 8 154
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CHAPTER V.

Part 2.

The Effect of the Sulphonamides upon Erysipelas in

Infants and Young .Children.
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When the sévérity of erysipelas at different age groups was
‘ diséﬁssed (Chapter II) attention was drawn to the high mortality under
the age of five years. An enalysis of the results in those cases under
five years of age which received sulphonemldes has, therefore, undoubted.
value. A total of 100 cases in this age group recelved treatment with
some form of sulphonamide. Reference has slready been made nto the
exclusion of many of these cases from the later stages of the investigation.

A preliminary study of the age and sex distribution in this selected
age-group, (Appendix 2, Table 1) shows & fairly even divislon between the
two sexes; in both, the first year of life shows the highest incidence
(nales, 63 per cent. and fenales 61 per cent.). As one would expect, the
great majority of the attacks at this period of life are primary. (The
four exceptions, although classed as recurrent cases, were admitted with
a s;econd attack which had closely followed a primary attack about one
week earlier). in a rather high proportion of the case‘s in both sexes
a lesion of the skin was thought to bear a causal reiationship to the
eryslpelas.

The "surgical" lesionsresponsiblg fox; the onset of the erysipelas
are analysed below. “

Ceusative Factor in 63 Cases of "Surglcal® Erysipelas (0-5 yrs).

Skin sores, abrasions, accidental cuts ......24 cases
Incision of abSCeSSES eceeessseesssssescossesell n

Infection 0f DUINS vevvevosccovesnssscsnssereces 4
Umbilicel infections eceeeeecerecrseccrecneeres 4

Im etio..'....'...’...ll.......0‘.."'0..'.. 4

Infection following circumcision cceveseveces 3
Retropharyngeal ADSCESS ceeessecsadessssocnes 2 -
Infection of NGEVUS eceseevavoccesoenscocnars 2
Operation for Mastoiditis csseeveassseessesse 1
Chronic Otitis Media sevessresvevecocccsssees 1
Rl.lptured Spina Bifida etesveceeeressnsevenensy 1 "
Post-vaccinal infection eseceecescovoccceenss 1
Causative lesion not noted .ceveececcescescss 6

33 cases

T 2T 333 T oo
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The 1list shows & very varied etiological factor. (The rarity of

post-vaccinal infectionsis striking and interesting. Thet they should,

. today, be bracketed in uncommonness with ruptured spina bifida spesks

for the great improvement that has been made in the aseptic conduct of
the operation, when one remembers that the occui'rence of suppuration and
erysipelas used to be a strong argument of the anti-vaccinator).

Th; 100 cases to be reviewed received different forms of Jchemotherapy.

These were:-

Sulphenilemide eecvecencessovecess 7L cases .
Sulphonamido-chrysoidine eeevevees 13 "
Berlzyl—su.lphanilamide ¢S 00O OIBDROSOSENDS 10 "
Sulphonamido-chrysoidine
combined with Ultra-violet
i Liglt PS8 O DO OB P EVPSIEOSOOONTOES OSSR 6 "
Total : 100 cases

=

" Record of Results.

1. Duration, in days, of Spread, Primary Pyrexia and Toxaenla.

Table 16 shows the duration in days of spread, pyrexia and
toxeemia.

TAELE 16.

The Duration, in Days, of Spread, Pyrexia snd
Toxsemia in Cases 0-5 Yeers of Age.

B " Deys T
Characteristic “_O 1{2({ 3({ 4(5]|6 1|7 ov7er Totals
Spread 45147 18] o] o 0 jo jo 0 100
Pyrexia 3129 M6l11}| 5 | ;L 0|1 4 100
Toxaenia 310 [0]29f2]713 ]2 4 | 100
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Summarys:
Proportion of cases showing na spread after 24 hours
in hospital 0 0 @ C DO S PEOPTOONTOL O ESOTON S eSS NEOEONSEDN 92 per cent'

Proportion of cases showing absence of fever after

48hours ln ho pital Q......‘...l.'l..'l‘......“... ﬁper Cent.
Proportion of cases showing absence of toxaemia - »
efter 72 hours in hospital, ceeecececccsceccscancnene 62 per cent.

There is no control group with which these figures can be comparegi. The
disease is particularly severe in this age-group. CompariSon of these
figures with those given in the earlier enalysis when, for all ages,
chemotherapy was compared with the effect of ultre~violet light, shows
that there is little chfference between them. For &all ages, we found no

spread‘ after 24 hours in 90.1 per cent., no fever after 48 hours in 81.7

 per cent., and no toxaemia after 72 hours in 80.7 per cent. The striking

simllarlty of the figures for the duration of spread indicates that
sulphonamides are.no less effectlve in controlling the disease in this

selected age-group in which the disease is known to be severe. As one might

bexpecf, however, toxaemia abates rather more slowly. The figures are given

in the form of & cumulative frequency distribution in Figure 6.
2. The Incidence of Complications.

The folloﬁng complications were encountered (Table 17). (It may be
noted that in this age-group the absence of accompanying diseases or
degenerations has resulted in &all the complications felling into the

third group, viz. those due to the erysipelas itself).

TAELE 17.
The Complicstions of Erysipelas encountered in
Age—Gro 0-5 Years.

Complication Number
Suppurative conditions, subcutaneous and
gland abscesses, €LCe seceetcocancece

Pnemoma S0 €2 080 EP0CRISIDPABTSOIOEECSOESLS

Otitis k‘iedia ."0.'...0'....00.?.".
Non—suppurative adenitis s 0css0ceee
Streptococcal meningitis seseeeecces
Toxic Convulsions erecscsvssccesnnse

Total Complications $e0sesevsvsssecee

3 OV VR BN RN '5'\
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The number of complicated cases was 26 and these showed 29 individual

complications. The incidence of complicated cases (26 p'er cent.) in

}this age-group is, as one would expect, high; for all ages, only 11.6
per cent. of cases showed a complication directly due to the erysipelas.,
It will t;e renenbered that the diminution of septic complications in those
céses treated chemically was not striking end the figures in this selected
group of cases seem again to emphasise t’hat the use of sulphonamides by

no means eradicates the possibility of septic compli cgtions.

No case showed nephritis or other renal complication.\

3. The Incidence of Relapse.

Seven cases showed'relapse in hospital. All but one of these occurred -
in the ea;'ly stages of the experiment when the drugs were administered only
during the first few days of the infection. In this one exception
a relapse developed after the incision of numerous subcutaneous abscesses.
Mmong 48 cases which received sulphenilamide throughout the whole of

their period in hospitel, no relapses were noted.

4. Deaths. |

- There were ten deaths, giving a fatality rate of 10 per cent. Ei.ght
of these deaths occurred under the age of one year;~ the other two were
between one and twﬁ yéars. In four cases the ages were 5 days, 12 days

end 14 days (2 cases). - The causes of death were:-

Bronchopneumonia (2 cases).

Marasmus (2 cases, both 14 days old).
Large sacral abscess with enteritis.

Streptococcal meningitis with pneumonia.
Streptococcal meningitis.

Aspiration pneumonia.

Ruptured spina bifida (5 days old).
Large abscess of buttock (12 days old).

It /
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It is perhaps ﬁen;lissible in this group to utilise previous fatality
rates as a comparison owing to the high rate‘ which prevailed in past
experience. During the years 1928-1935 the hospital admitted 353 cases
under 5 years and of this nuaber 76 cases died, giving a fatality rate
of 2L.5% per cent. The fatality rate in the present series is 10 per
cent. As the difference (11.53 per cent.) is three times its standard

error ( £3.7) it may be regarded as statistically significant.

Further subdivision shows that of the 62 cases under one year in the
chemotherapy group 8 died (fatality raté 12.9 per cent.). During the
period 1928-1935, 176 cases under the age of one year were admitted.

Of this number, 62 died; a fatality rate of 35.4 per cent. The difference
(22.5 per cent.) has a standard error of ¥5.6; there is little doubt

that the difference is statistically significent.

5  Days Resldence in Hospital.

The mean days residence in hospitel was 16.6 days, the figures
ranging from & minimum of 3 to a maximum of 84. An average stay
in hospital of little over a fortnight must be considered as \
satisfactory for an age-group which previously bore & fatelity rate

of over 2 per cent.



(1)

(2)

(3)

(4)

(5)

SUMMARY o

The analysis of & series of cases under the age of five years (in
which age-group the disease is known to be particularly severe) shows
that chemotherapy produces rapid cessation of the characteristics

of the acute stage of the disease — namely, spread, pyrexia end
toxaenia.

There is 1ittle essential difference in the rapidity of
disappearance of these factors between the cases under five
years and the totel cases at all age-groups, who were given
some form of sulphonamide.

There is a rather high incidence of complications directly
attributable to the erysipelatous lesion in this selected
age-group.

Relapse is uncommon when cases receive the drug during the
period of convalescence. :

7

The fatality rate of 10 per cent. i8 a marked reduction on that
found asmong cases of similar ages (0~5 years) during the period
1928-1935 inclusive. Further, the fatality rate under one year
is 12.9 per cent. — less than a half of that prevailing in pre-
sulphonamide days.



APPENDIX 2.
) | TABLE I.

‘Distribution of 100 cases aged 0-5 years, showlng Age, Sex,

Type and Site of Erysipelas.

Male. Fenale.

0-1 34 8
1-2 7 7
Age 2-3 6 5
Group . %-4 4 2
45 3 K

Totals 54 46 _
Prim.a.ry' attaCk eevetecevssses 52 44
Recurrent attack cececsecees 2 2
Totals 54 46
Idiopa-thic S 6 SOV PO PSSO POTEOSE m 17
&lrgi-cal 'YEEEENEN NN NN NN N NN N ] 34 8
Totals 54 46
: Face 27 1
Site gFace and Head 5 5
Head 4 4
Affected %Tf.unk 7 7
Arm 2 3
(Leg 9 16
Totdls 54 . 46




CHAPTER V.

Part 4.

The Effect of the Sulphonamides upon Cases admitted

' early in the Disease.
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The value of the drugs in cu:;ing the disease may be tested in a
third way — nemely, by analysing the resalts obtaired with them in
cases admitted to hospital br; their first day of illness.

In sucll cases bne might reasonsbly suppose that the disease is in
en active phase of spread, end that the patient himself has not yet
had time in which to’ gather together those protective substances which -

might effect natural cure and which might therefore be adjuvant to

treatment by chemicals. Of the totel 1,277 cases, 54 were adnitted on

-their first ciay of illness and were given some form of sulphdnamide.
The ectusl numbers treated in the different ways were:-

Sulphonanido-chrysoidine and Ultra-violet Light «..... 3 cases
Sulphonamido-chrysoidine ceceseceecsccsccsscasscsassssd2 M
Sulphanilamide ooo'-oooo-.on-.o..-.-oo--rt.--ooooo-.oo.26 n
Benzyl-sulphenilamide eecvevccessssscocsccnccaseasesss 9 "
Carboxy-sulphonamido-chrysoidine ceececesecceccscanceas 4 1

Totals ..... 54 cases

The age and sex distribution of this group is-shown in Appendix

3, Table 1.
Record of Results.
1. Dyration, in deys, of Spread, Primary Pyrexia and Toxaemia.
TABLE 18.

Duration, in days, of Spread, Pyrexia and
Toxaenla in those cases -admitted on
First Day of Illness.

Days
o] 1]2) 3| 4| 51 6] 7 ov7er
Spresad 22121 {91 1 oo 0
Pyrexia 213 |9 61 3 0
Toxaemnia 1{8(8|a2|15 o




Summary: ‘
Proportion showlng no spread after 24 hours N
1n hospitaJ- .........‘.QVDQ.......".... 81‘4 per centQ

Proportion showing no pyrexia after 48 hours .
in hospital L3 BE B K B BN BN B BN BN WY A R R RN B R R R Y N I N NI ] 81.4 per cent.

Proportion showing no toxasemia after 72
hours in‘hospital ‘.....'.'O...’.Ol..)’. @.5 per CGnt.

Table 18 shows the results obtained in respect of the duration, in
dasys, of spread, pyrexia and toxasemia. The summary of the table shows a
rapid cessation of each facter. Here again thére is no direct control
series. (The number of cases admitted to the werds on their first dey
of illness end assigned to control methods of treatment was only 18).
Ageain, héwever, there is value in comparing these figures with the
equivelent proportions obteined with chemotherapy in the preliminary
enalysis, namely', 9.1 per cent., 81.7 per cent. and 80.7 per cent. respect-
ively. It is interesting that spread seems to continue slightly loﬁger
end toxeemls to abate more slowly in those cases beginning therapy on
their first day of illhéss. Oné may. imégine, however, th‘at this group
contains a greater proportion of acute actively-sp;'eading cases. A
sligﬁtly slower e,ff'ect might therefore be expected. The difference is
slight end the concluslon seems justified that therapy is effective.

In addition, cliﬁical support is given to the belief 't;hat the action of
the drugs is directly anti-bacteriel, for, had the action been of &n

antitoxic nature, one might have expected that cases which received

treatment so early' would have shown a more repid cessation of toxaemia

then that which occurred in cases treated later in the disease.

2. /




-72 -

2. Incidence of Complications.

Seven complicated cases were encountered. In one of these the
complication ﬁas present on admlssion and consisted of tramsient
glycosuria whiéh cleared up in a few days. The other complications
noted were:i-

Aspirstion pneumonia «seeeccccsescces 1 case
Acute Otitis Medi@ ceeesecescacrseeassl case
Suppurative cervical adenitis ......s 1 case

Subcutsneous ADSCESS seecessscenesses 2 CASES
Acute bronchitis eeceesscesesssseeceees 1 cCaSE.

The complicated case rate (of complications directly attributable to the

erysipelatous lesion) is, therefore, 11.1 per cent. This figure may be

compared with that obteined with chemotherapy in the contrcl series
proper, namely 11.6 per cent. The cloce similarity of the two figures

is interesting. Theqretically one would presume that cases admitted so
early in the disease should be less lisble to septic complicatione, since
it is uniikely that, in such a gfoup, the complicatioﬁs have already begun
to eppear before therapy is started. The preliminary ensalysis of the
cases in Part 1 of this chapter suggested that the sulphonamides had not

produced a spectacular reduction in the incidence of septic complications,

end the complicated case rate in this present group serves to emphasi se
this fact.

3.' The Incidence of Relsapse.

No case was observed to relapse.

4. Deaths.

There were three deaths. In none of these could the failure of
treatment be entirely blamed. One was a child of five days old with a
ruptured spina bifide; enother, a child of one year who had a retro-

pharyngeel abscess and erysipelas of the fauces spreading on to the face,
and / '
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and in whom death followed the development of &n aspirstion pneumonis;
the third patient was over seventy yesars o_f age end had an advanced
epithelioma of the right ear into which, before admission, radium needles

had been inserted. For what it is worth, the fataelity rate is 5.5 per cent.

De | Days Residence in Hospitel.
The mean duz;at:l.on, in days, of residence in hospitel was 13.7;
maximunm 34; end minimum 2 days. The distribution was:-
0-10 days - 14 cases
11-20 " -~ 2z ®

21_@ L - 5 ”
3A-40 " -~ 1 case.
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SUMMARY.

(1) In a group of cases recelving chemotherspy with sulphonemides from
the first day of their illness, the duration of spread, pyrexia
end toxeemia was slightly longer then that found in a group
of cases admitted at all stages of the disease. It is
suggested that this slower effect may be due to the presence,
in such & group, of patients more acutely ill and the omission

of patients (admitted late) in whom the lesion wss already
subsiding.

i

(2) The complicated case rate showed little difference from that
found in cases admitted at all stages of the infection.

(3) No conclusions can be drawmn from the fatelity rate.

(4) The meen days residence wes slightly shorter then thet of the
group of cases admitted at all stages of the infection.
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" APPENDIX 3.

TABLE 1.

poe end Sex Distribution of 54 Cases of Erysipeles admitted

on their First Day of Illness.

Mal €. Fenzle.
0-5 12 2
6-10 2 1 !
=20 1 3
-0 1 5
-40 . 0 2
-50 4 3
-0 7 1
-7 1 3
over 70 2 3
3 23




CHAPTER V.

Part 4.

A Study of & Group of Cases which initially
received no specific treatment.
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It is convenient et this point to describe the results obteined
when the attempt wasvmade to gi#e no specific treatment (see Chapter 11).
It will be recalled that st one stage an experiment was run where every
third case aamitted to hospital received powders which conteined sugar
of milk. As & precaution against harm occurring to the patients, each
" case ﬁas reviewed at twelve, twenty-four end forty-eight hours after
admission; if it was thought then that harm might result from furﬁher
delsy, therapy with sulphenilemide was instituted immediately. The
cases were a random selection; even am apparently severe case was
included initielly in the ™no trestment" gfbup. No case under the

age of five yearsrwas included.

The data shown in Appendlx 4 indicate that the cases were a
fair semple of the ordinary admissions; each age-group over five
y;ars was represented; all sites were represented; and a falr
proportion of the cases were admitted early in the disease and were
classified as moderate or severe. The results of trestment in
respect of the duration of spread, pyrexia and toxaemia are shown

in Table 19.
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TAELE 19.

Cases allotted to "No Treatment® Group: Results in respect

of duration, in days, of spread, pyrexia and toxaemia.

Duration, in days, until .

cessation.
ol1] 2} 3l 4]5(6 0‘7’81‘
Compieted'
course 13j10({ 6} 2j 0|0 {0 0 2
SPREAD -
Feiled: ‘
given Sulphenilemide., 1§ 5{14|12} 2}0 {0 0 35
Completed
course 51101 9{ 41 {10 0 2l
PYREXI A :
Falled:
given Sulphenilemide.| 0]°2{12{12} 6|1 {1 1 25
Completed A
course 2y 31 718140 |0 0 3
TOXAEMIA
: Failed:
given Sulphenilemide. O] 0| 6{ 2011 {8 |7 0 35




A buman experiment of this kind has, of course, its limitations;
and the fact that cerfain cases had within twenty-four hours of
admission to be assessed as "failures" eand given sulphonsmide mekes
it haré to andlyse the results. The following points stend out, however.
Almost helf of the cases were permitted to complete their courses;
end in this group no less than twenty-three cases ceased to spread
within twenty-four hours of edmission. It will at once be said
that these were but the mild cases in which the disease-process
had spent itself prior to admission. Certain clinicel features
of the tiirty—one cases which completed the course &nd éf the
twenty-three cases which ceased to spread within twenty-four hours

of admission are shown in Tables 20 and 21.



TAELE 20

Clinicel Details of %1 Cases which completed

"No Treatment" Course.

Clinical

Classification
Mild 10
Moderate 20
Severe . 1

Temperature on Admission

-99

-100

-101

-102{-103{ 103+

0| 8

4

6 310

Deys 111 prior to Admission -

ol 1) 21 3} 41 5 over 5
31101 91 4} 31 1 1
TAELE 21.

Clinicsl Details of 2% Cases which completed "No

Trestment" Course and showed no spread after

24 hours in hospital.

Clinical

Classification
Mild 7 Temperature on Admission
» -99{-100{-101} -102{- 103
Moderate 15
9 6] 3 4 1

Severe 1l :
‘ Days ill prior to Admission

ol 112 31 4 5 over

2t 716 | 31 3 1 1
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It will be seen from the tables that in bot‘,h groups a fair proportion

was classified by me (in the same manner as was used for &ll cases
throughout the whole therapeutic trial), as moderately ill; one, common
to both tebles, being reéarded as severely ill. ﬁqny showed a high
temperature; eand in meny cases the illness haci just begun.
I do not wanf to overdraw the picture as regards thgair severity.

That 18 not at all necessary. The cases have served a useful purpo'se‘
in showihg hd\v difficult it is to forecast the outcome of a case of
erysipelas; end in demonstrating very convincingly that, of the average
cases wh.ivch secure admission to hospitel, about half would show spontaneous
cure within four to seven days, and no less than one-third might be
expected to show no further spread after a period of twenty-four hours
under any form of tréatment. It 2lso suggests that when;carrying out
a 'therapeutic e@eﬁment in this disease there is a very resal danger .
in "choosing" cases, on grounds of supposed severity. Clearly, it is
beét to sutmit all pati'ents, irreépective of their ~clinical classification,
to the therape{ltic trigl. The finding has this further velue: it serves
to focus more sharply the apparently startling success of sulphonamides
in this disease. When we now refer to the 80 or 90 per cent. of cases
which cease to spread within twenty-four hours of commencing treatment,
ve must»remember that the first thirty per cent. of that figure should be

" mentally subtract?d to allow for the prbportion'v;hich would in sany case have
ceased to ‘spread within that period. PFinally, it serves to illustrate
Just how effective was the treatment upon ‘which we relied prior to the
introduction of chemotherapy; m;'r‘own results with ultre-violet ligﬁt, which
caused cessation of sPréad within twenty-four hours of admission in 54 per

cent. of cases, would suggest that this method of treatment was of some
limited benefit. ’



- 81 -

TABLE I.

APPINDIX 4.

Clinical details of 66 Cases of Erysipelas which were admitted

to the "No Treatment™ Group.
Age
Group Male | Female Site Severity Grouping
(Years) etc.
6-10 0 1 Face end Head| 48 ‘
11-
2 5 6 Trunk 2 Mild . 17
-2 6 6
-40 5 8 Arm 4 Moderate 44
- 5 6 Leg 12
-6 8 3 Severe 5
-70 5 2 Totel: 66
al:
N+ 1 1 Type: Tot 66
Primary Cases 47
R t Casesl
Totel s 33 3 ecurren a 9
Totals 66
TABLE 2.

Daration, in Days, of i1llness prior to Admission.

over §

18 | 24

2




CHAPTER V.

Part 5.

In Examination of the Consistency of the
Results — including a Survey of the
Fatal Cases.
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Findlly, en effective therépeutié meésure,should produce consisﬁently
good results. In other words,Aunless a marked change occurs in the
character of the disease treated, the results from year to year should
smwdweﬁMMﬂw.FumutMnmu,wmathhIhnimmwd
that slight chenges noted in hospifal‘fatality rates must be regarded
with suspicion, the introduction of an effective method of treatment
should result in a lowering of the general mortality iq the country

from the disease. This is especially true if the administration of the

new treatment is simple and can be efficiently carried out in general

practice. . (It is undoubtedly one of the great advantages of the
sulphonamides that their administration calls for no special skill).

In this present section, therefore, I shall try to show first that the
results which I have obtained with sulphonamides show great consistency
from year to year, amnd, second, that consequent upon their introduction

a decided drop in the death rate from erysipelas has occarred.

-A, Consistent Effect of the Sulphonamides

over three and a half years.

Reference to the table at the beginning of this chapter (Table 8)
shows that during the period 1936-1939 a grand total of 787 cases of

erysipelas were treated with different chemottherapeutic substances.

The different drugs used, the year in which they were used, and the

-number -of cases treated are shown in Table 22. It must be understood -

that the subdivision into years in Table 22 is by no means clear-cut;

1936 spreads over into 1937, 1937 into 1938, and so on. No great [/
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great disadvantage arises from this fact. In effect, the four successive
periods of time cover the years from June 1936 until December 19%9.  The
only reason for keeping the groups under their partimlar"treatment is
that to divide them into exact calendar years wbﬁ.ld present considerable
difficulty without serving any additionsal useful purpose.

There is only one respect in which the< subdivision is unfair. It
has already been pointed out that after the two preliminary trials"
of the drugs in 1936 and the beginning of 1937, all children under the
age of five years‘ received salphanilamide. I\k have thought it simplest
merely to exclude this group of 0 children from the present enalysis.
They were treated during late 1937, 1933 end 1939, and to subdivide
then into these years would be difficult. It must therefore be |
borne in mind that, although the 1936-1937 cases include the age-

group 0-5 years, from the figures for 1973 and 1939 it is excluded.
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TABLE 22,

The different chemotherapeutic drugs used, 1936-197%9.

Year Drug Used. No. of} mota1
Cases.
y Sulphonanido-chrysoidine 106 106
193 Sulphonamido-chrysoidine + :
Ultra-Violet Light scecececed 54
1937 p-amino-benzene- )
sulphonamide ceeecessessssssd 135 189
Sulphonamido-chrysoidine €0
amino-benzene-
1938 sulphonamide eeseesescesesesd 122
' p-benzyl-amino-benzene-
slllphonamide ® O 9850000989 009 ﬁ 242
Sulphonamido-chrysoidine yil
1939 Sulphonamido-chrysoidine 90
Carboxy-sulphonanido-
chI'ySOidiné ®S 0 P SN SO PDO I OEISN S _8-_9_ 2&
87 87
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TAELE 23.

Sunmarised Results of Treatment with Sulphonamides -

over a three and a half Year Period.

1936 1937 1938 19%9 Combined
. Characteristic Total | Total | Total| Total Resul ts
Cases Cases Cases Cases in 787
106 189 242 250 Cases.
Number of cases ceasing
to spread after 24 hrs. 86 175 20 209 670
in hospital evevesvens (81.1) [(92.5) | (B2.5) | (83.8) (85)
Kumber of cases ‘
apyrexial after 48 hrs. 85 145 178 29 627
in hospital seesisoses (80.3) (76.8) (73.3) | (87.5) (79.6)
Number of cases
becoming non-toxiec ’
after 75 hrs. 1in 86 | 144 | 18 | 197 555
hospital eeevevessons (81.1) {(76.2) | (52.9) | (78.8) (70.5)
Number of cases
showing a complictation ‘
directly due to the 16 | 27 0 24 87
erysipelas cveseeasae (15.2) {(14.3) | (8.3) (9.6) (11.01)
Number of cases 8 4 1l 1 14
showing relapse «...e (7.6) | (2.1) | (0.4) (0.4) (1.78)
Fatality rate 4 6 5 2 17
per cent. (3.8) | (3.2 (2.06) (0.8) (2.15)

the group.

‘Note: The figures in parenthesis ere percentages

&

of the totel in



- 86 -

The actual results obtained in the four groups of cases are shown
in AppendixS, Tables 1,2,3 and 4. In order to simplify comparison, the
figures are summarised in Table 23. It is to be remembered that during
the three and a half years,four different sulphonamide drugs were used;
and that the dosage in which they were given varied widely. The close
similarity that is to be noted between the equivalent percentages is,
therefore, all the more surprisir;g, and wheré differences do exist
reasons cen be readily advanced.

(2) Daring 1937, the rate of cessation of spread is‘ more rapid thén
in eny other year. Reference to the é.ppropriate table shows that during
this period the majority of the cases recelved p-amino-benzene-sulphonamide.
The figures, therefore, might suggest‘the possibility that the radicle
achlieves more rapid cessation of spread thean do the red dyes.

(b) During 193, toxaemia appears to have abated more slowly.
During this period the drugs were tested with a view to ascertaining
the optimum dosage of the drugs. Many cases were treated with what one
would now regard as en excessive dose. The low figure in 193 suggests
the possibility that, with high dosage, toxaemia may be prolonged This
posgibility will be more fully discussed.

(c) When the oomplicated case rates for 1926 and 1937 are compared
with those for 1933 and 1939, it will be observed that the latter show a
marked fall. In the earlier discussion of the results of treatment with

sulphonamides in the age-group 0-5 years, it was noted that the complicated

case rate in children was higher than in adults. It is probable that

the exclusion of children from the 1933 and 1939 cases supplies the

reason for the low complicated case rates in these years.

(@ /




- 87-

(d) A marked diminution in the number of relapses occurring during
the period 11;_hospita1 1s recorded. The chenge did not occur suddenly,
elthough similar low rates are recorded fqr 1928 and 1979, It will be
recelled that to begin with the sulphonamides were stopped after the
apparent cure of the acute stage of the diseasé and that.only in the
last two years were the drugs administered continuously during
convalescence. The figures add further weight to the suggestion already
made that such & method of edministration is essential if relapse is
to be aﬁoided; and it is interesting to record that the two relapses
that did 6ccur in 1938 and 1939 both occurred in cases in which the

administration of the drugs had beed terminated.

This survey of the consistency of therapeutic effect may be
concluded by giving, briefly, the collected results.of the treatment
of the acute stage in those cases over thelage of five years who
recovered (Table 24). (The results under the age of five have
alréady been recounted. Deaths may bé omitted since all deaths -

will be described in the subsequent section).
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TABLE 24.

Duration, in Days, of Spread in 742 Cases receiving some
form of Sulphonamide (Recoveries only).

Duration in Days

o | 1 2 3 | 4 [orels

Meles 25 | 123 | 3 5 | 1 | 38

Females | - 140 | 152 | 66 5 | 1 364

Totals %55 275 1100 10 2 742
| (47.9) ] (37.1)] (13.5){ (1.3) | (0.3)

Note: The figures in brackets are percentages of the line total.

Three points‘ in this table may be stressed. First, the series is
a large one and contains all the cases admitted to hospital over a
period of several years who were given some form of sulphonamide.
Second, it shows that 85 per cent. of these cases ceased to spread
within 24 hours of admission. Third, and a point of great value, it
shows that in only 1.6 per cent. did spread continue for longer than
forty-eight hours. This last figqre is, in my opinion, the most telling
one; had the table shown a long, dwindling "tail® extending out until
the seventh or eighth hospital day, one might have suSpected that, by
some chence, a large number of mild cases had been included. The cases
received sulphonamide entirely by rendom selection, they were admitted
over &an ext;anded period and are a representative sample of the disease
as it occurs in the City; it may be assumed that they include a
considerable num‘ber of severe cases. That all should have ceased to

spread within four days of admission to hospital is striking evidence

. of beneficisl treatment.




Table 25 shows the duration, in days, of primary pyrexia in

this group of 742 cases.
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TAELE 25. .

Duration, in days, of Primary Pyrexlia in 722 cases of erysipelas

who received some form of Sulphonamide (Recoveries only).

Duration in Days ,

0|11 2 3 4 5 | 6 over 7 Total

Males 26 153 1146 |37 8 5 3 0 38

Femsles 15 124 129 |59 22 8 3 3 264

4. .

Totel | 41 277 1275 |96 D 13 6 3 742.
(a) (5.5) (37.4) (37.1)Q3.0) (¢.1) (1.8) (0.8) (0.1)  (0.4)
(b) (29.6) (3.3) (139) (4.2) (1.9) (0.9) (0.1) (0.4)

(The figures in brackets are percentages of the line totel, (&) including

apyrexial cases and (b) excluding epyrexiel cases).
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Table 25 shows .that 80 pér cent. of all cases admitted were
apyrexial after forty-eiéht hours in hospiteal; 1if cases admitted without
fever are excluéed, the p_roportion is 8.9 per cent. Again, only 7.2
per cent. of the cases continued to show a pyrexia after three days in
hospital; omitting apyrexiel cases, the proportion is 7.6 per cent.

From the point of view of the person who treats a case of erysipelas
6n1y occasionally, these are important figures. Frysipelas is one of
the few diseases in which the progress of the’dis'ease /can be seen. From
the results in this large series of cases one may almost say that if a
suspected case of erysipelas does not cease to spread within 24 hours
after beginning sulphonamide therapy, then the diagnosis should be
reviewed. In one group of cases, my own clinicel experience suggests that
such a ruling ma); be of value. The initial’ efflorescence of & case
of cavernous sinus thrombosis is very frequently mistaken for erysipelas.
In a numbe;' of cases of this type seen, both in the hospital end in
cdnsultatiop, the lack of response to sulphonwnidés has often helped an

earlier diagnosis.

B. The Effect of the Sulphonamides upon the
Mortality from Erysipelas.

The fatality rates experienced during the four-year period were
recorded in Teble 23. The rates -for 193 and 1979 a;z'ethelowest that
have ever been recorded for cases treatéd in Ruchill Hospitel. When
they are compared with the fatality rates experienced in this hospijbal
during past years, there is no doubt that some chenge has occurred. The
suggestion, however, might be made that the introduction of sui;;honamides
coincided with a reduction in the severity of streptococcel infections,

end that much of the apparent benefit of the new drugs is due to this /
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this fact. For such a change to have occurred would not, indeed, be
impossibhle; 1t is well known that the virulence of the streptococcus
has waxed and wened in the past. lIt would, however, be surprising for
such a change in the character of a disease to occur so suddenly.
Névertheless, the criticiem must belmet. For this purpose the recorded
mortelity rates per 1,000 registered cases for Glasgow as a whole, end
for Englend end Wales, during the past 30 years are worth further study.
The figures were &lready presented in Chapfer II; and this graph is
now repeated (Fig. 7). |

Study of Fig. 7 shows, &s one might expect, that in the

comparat.iveiy smell Glasgow series, the death rate per thousend

registered cases has varied considerably. Frém 1911-1921 the rate rose

from 37 to 66 in an unsteady fashion, falling sharply agein in 1927 to the

level of 34. 1In 1932 a pesk was again reached of 57 deaths per

thousand cases and although the rates for 193%, 1924 and 1935 were

lower (56, 51 and 54 respectively), they gave no hint of the spectecular
fall that occurred in subsequent years; a fall which, in 1979, reached
the lowest level recorded of 17 deaths per thousand cases. Sulphonamides
were first used in Glasgéw by me in 1936 and the trend of the graph
suggests thet there is a relationship of cause and effect betwéen their
introduction and ‘the subsequent fell. The curve of the English figures
shown iﬁ the same graph suggests even more strikingly a similar
conclusion. Here.‘ it is abundently clear that the severity of erysipelas
steadilsr increased from 1911 to reach a peak in 1924, The rates for

1935 and 1926 show a slight reduction on that for 1934 ut are in

fact still well above those observed in the previous twenty yeers. It
can be appreciated that a drug which was in its experimental phase in /
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in 1936 would have only a limited application in that year in genersal
practice and it 1s therefore not sur@rising that the fell in the case-
mortelity raté should begin somewhat later in Englend then in Glasgov.
Since 1926, however, the rate has decreased repidly so that in 1940 we
find, in England and Veles as in Glasgow, that the death rate is the

lowest on record, neamely 16.2 per 1,000.

C. The Mortelity in the Present Series.

The analysié of the materiel under observation may be concluded by
describing the deaths emong those who were treated originally with
sulphonamides. The total number of cases trested with one of these
drugs was 857; there were 25 deaths. The fatslity rates specific

for sge-group are shown in Table 26,
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TAELE 26,

Fatelity Rates specific for sge-group in 857 cases
of Frysipelas treated with a Sulphonamide Drug.

Ag; Group Total 4 Total Fatality Rate
Years Cases Deaths | per cent.
0-5 100 10 10
6-10 17 ' 0 0
1-20 81 0 0
- 2-2 , 93 0 0
'31-40 - ' 113 0 0
41-%50 180 2 1.1
51-60 | 146 4 2.7
61-7 92 3 3.3
A+ | .35 6 17.1
Total 857 25 2.9
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The clinical data of the patients who died are summard sed in

~ Appendix 5‘, Table 5. These data msy be analysed column by column.

(2) Sex. Fourteen of the deaths were in males end eleven in females.

Sex has little or no effect upon the outcome.

(b) Age. Most of the cases who died were either under one srear or

over 0 years of age. These groups account for fourtéen of the deaths,
the youngest a baby of 5 deys, the oldest a female of 87 years. It

will be noted that no death occurred between the ages of two and'

forty yéars. When £he naturel behaviour of the disease was discussed, it
was reéported that 80 per cent. of the deaths occﬁrfed at ages under 10

years eand over %0 years. The effect of sulphonamide i1s to widen this

‘gap even further: - in the present series no less then 76 per cent. of

the deaths occurred under 2 years or over 70 years. Fhen it is remembered

that, at these ages, in a large proportion of the cases, the erysipelas

appreciable mortality risk, the results are all the more graﬂfying.

( ¢) Primery snd Recurrent Cases. Only two deaths occurred among those
who had a history of a previous attack of the disease, which represents
a fatality rate in this type of case of 1.2 per cént. The fatality
rate for primary cases of erysipelas is 3.2 per cent. (23 deaths emong
692 qaées). The difference (2 per cent.) has a standard error of |

£1.16 so that it is not statisticelly significeant. \
(d) Idiopathic end Surgical Cases. The deaths are fairly evenly

distributed, eleven occurring in idiopathic cases, of which there were

in the series 557 cases. This represents a fatality rate of 1.99 per

cent. The rate for surgical ceses was 4.7 per cent. The difference /

4
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differencé (2.7 per cent.) has & stendard error of *1.35, so that it is
within the level of statisticel significance. Such a difference, however,
might well suggest itself. The "surgical™ conditions which predisposed
toqthe attack of erysipelas included fungating carcinomas, epitheliomas
end circumcisions in infants, so that the higher mortelity in this type

of cese is not surprising.

(e) Temperature on admission to hospitsl. The only point of interest

here is to note that the temperature on admission was witbin normsl
limiﬁs'in no less than five patients who subsequently died. I have
slready explained that the absence of toxaemia or pyrexia does not
necessarily indicate & mild qasé end this finding serves t; emphasi se

the point.

(f) Duration, in days, ill pfior to_admission. In only five cases who
sussequently died was the patient admitted lete in the disease; sixty
per cent. of the deaths reached hospital on the first, second or third
day of illness. It may be surmised that meny cases sdmitted late in
~the disease had slready approéched recovery, by natural means,

(g) Duration, in days, of residence in hospital. Three patients died
within twenty-four hours of admission. In a further eight, death‘was
in fact due to some aséociated disease or degeneration present prior
to the onset of the erysipelas; eand in these eight cases the

erysipelatous lesion was healed at the time of death.
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The enalysis of the fatsal cases may be summarised by stating
that in only two cases could therapy be ssid to have failed (cases 3523

-~ and 2218). Here both patients were less than one year of age and,

despite chemotherapy, both cases went on to develop & streptococcal
meningitis. It is worth pointing out that in these very young infents
vomiting is not infrequent as a part of the general toxaemia: even apart
from this, administration of the drug to such young persons is difficult,
end it is often impossible to decide how much is actuslly retained.

Both of these infants were poorly nourished and one might argue that
their resistance to bacteriel invasion might on this account be poor.
Erysipelaes has slways been & severe infection in this age-group:s it was
in such infents thatA"wandering" erysipelas was formerly so frequent.

To be able to say that in 857 cases of erysipelas only two "failures"
were noted is itself a great testimony to the efficacy of the

sulphonamide group of drugs.
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APPENDIX 5.

Results of Chemotherspy with Various Sulphonemide

Drugs during 1936-19%9 inclusive — 737 Cases.

TAELE I.

1936.

Sulphonamido-chrysoidine - 106 cases.

Duretion, in Days, of Spready, Pyrexié end Toxaemia.

0 1 2 3 4 5 3 7 | over 7
Spresd % |36 (16 3 1 {0 o o | o
Pyrexie 1 {37 |37 {14 | 2 5 0 0 0
Toxaenia 6 |17 40 23 8 8 2 1 1
| _

anber Of Compli Cated Cases * esessevecscs 16

Number of Cases showing RElE&PS€ seseeesescee O

Numher Of DeathS eessessasens 4

rd

* These figures refer only to complications which were classified in
subdivision 3 (see ChapterdI, p. B8.), i.e. compllcations directly
arising from the infl emmatory process.




98-

TAELE 2.
1937

" Sulphonamido-chrysoidine + Ultra-Violet Light
p-amino~benzene-sulphonamide
| Total

APPENDIX 5.

s oo

L LN N

Duration, in Days, of Spread, Pyrexia and Toxaeaia.

54 cases
125 cases

189 cases

ol 12 13| 4] 5] 6 |7 |over?
Spread 98 | 77 |11 21 1} o0of| o |o 0
Pyrexia | 6 |74 |68 |8 10| 2| 2 |o 2
Toxaenia 6 |33 |56 {49 | 25| 12 5 |1 2
Number of Complicated Cases 27
Number of Cases showing Reiapse  esens 4
Number of Deaths ceone 6

* These figures refer only to complications which were classified in

subdivision 3 (ChepterII, p. 28.), i.e. complications directly

arising from the inflamaatory protess. k



- 99 -
APPENDIX 5.
TABLE 3.
19373,
Sulphonamido-chrysoidine | : cevsscnans €0 cases
p-amino~benzene-sulphonamide ) cesesasaen 122 cases
p-benzyl-amino-benzene-sulphonanide cessacnsns €0 cases
Total ... 242 cases
Duratiogifin Days, of Sgread, Pyrexia and Toxaemia.
0 1 2 z 1. 4 5 6 7 over 7
Spread (120 {80 |3 4 | - - - - -
pyrexta |10 {77 {91 |42 | 7 | 4] 4| o 0
Toxaenia 218 |20 |18 | P |22 12 0 1
. ] .
Number of Complicated Cases * . essss 20
Number of Cases showing Helapse conee 1 case
(chemo therapy
had been stopped)
Number of deaths - 4 eseve 5

¥ These figures refer only to complications which were classified in
" subdivision 3 (see ChapterIII, p. 8. ), i.e. complications directly

arising from the inflammatory process.
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APPENDIX 5.
TABLE 4. '
197%9.
su,lphonaﬂlido-chl‘y’soidine’ LI BN 2 SN BN W B ) 7.1 c&seS
Sulphonamido-chrysoidine ceeseesens 90
Carboxy’*salpmnmnido*chr’ysoidine LI R Y .7- *se 89

Total - ... 250 cases

Durztion, in Days, of Spread, Pyrexia and Toxaemia.

0 |1 2 | 3 4 5 6 | 7 |over 7
Spread 103 {106 | | 2{ 0] 0] o] o 0
Pyrexia .| 16 (103100 | 18| 8 2 2 |1 0
Toxaenia 13 2| 772]77|33| 8] 8] 2 2
Number of Complicated Cases e 24
t Number of Cases showing Relapse ceses 1 case
; ' (Chemotherapy
! had been
stopped) .
Number of Deaths ' eveee 2

Fhese figures refer only to co;naplications which were classified in
subdivision 3 (ChapterIII, p. &8. ), i.e. complications directly erising

from the inflammatory process.
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CHAPTER VI.

A Study of the Effect of Different

Scales of Dosage.
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During the end of 1937 and the first few months of 1938 en
investigation was carried out to try to find, by S:linical triai, the
best dose of the drugs. It was argued that as the main factors of
assessment (namely, the durztion in days of spread, pyrexia end
toxaemia) had proved veluable in comparing two methods of treatment,
they might equally well be used to measure the effect of different
doses of the same drug. Three drugs were used, namely, sulphonamido-
chrysoidine, in four-hourly doses of 1.0 gramme or 2.0 grammes;
sulphenilamide, in’four—houriy doses of 0.% gramme, 0.7% gramme,

1.0 gramme or 2;6 gremmes; end benzyl-sulphenilemide, in four-hourly
doses of 1.0 gramme or 2.0 grammes. The last drug was introduced for
the first time into the investigation. Since I wish in the present
discussion to focus attention upon the results obtained with the
different.doses-of sulphonamido-chrysoidine and sulphanilamide, those
cases that were given benzyl-sulphanilemide 'will be omitted. Comparison
will thereby be simplified end confusion avoided.

The stage was concluded when thirty patients had been admitted‘to
each of the six treatment groups. (Two additionel patients were enteiéd
by misteke; both received sulpha.nilamide, one in doses of 1.0 gramme,
the other in doses of 2.0 gremmes four-hourly). Thus the totzl number
of cases should be 182, As we are at present engaged in considering
the duration in days of Spread, pyrexia and foxaemia (factors associated
wi£h the acute, initial stage of the illness), cases dying within a short
time of admission cannot be accepted, for in tﬁem one or other of the

factors might not have terminated. Two patgents-died'in the group / |
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group receiving sulphonami do-chrysoidine, 2 gremmes four-hourly, one within
24 hours and the other within 48 hours of admission; they have been
excluded from the enalytical tebles. The corrected totel is, therefore,

180 cases, made up as follows:-

Sulphonamido-chrysoidine, 1 gi'emme four-hourly ..seee. 30
" " 2 gremmes " R~ -
Sulphenilamide " 0.5 W n esesces 0
" 0075 " " sSeveOee m

" 1;0 n “ SoB O PO ﬂ(

" 2.0 " " *to0e000 m

180

Total *Bvseoasoe

|

The actual duration in days of spread, pyrexia and toxaemia is shown for
each treatment group in Appendix 6, Tables 1, 2 end 3. The summarised

resal;c.s with the two drugs, irrespective of dosage, are:- -

Sulphonami do- ~Sulphsn-
chrysoidine. ilamide.
Mean Dosage (grammes) : 1.43 ' 1.07
Proportion (per cent.) ceasing
to spread within 24 hours of
admission to hospital ..ees 86.2 | 86.9
Proportion (per cent.) showing
no fever after 48 hours in A
hospital 77.8 72.1
Proportion (per cent.) showing
no toxaemia after 72 hours ‘ '
in hospital 65. 6 59.1

These figares suggest that there is little to choose between the results

achieved with the two drugs.
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When the results are separzted according to the four—hourly'dosage,

the proportion of cases in each treatment group ceasing to spread within

24 hours of admission is as follows:-

per cent.
Sulphonamido-chrysoidine 1 gramme ceceren 80.0
) 2 grmes esveeeoe 9209
Sulphanilamide 0.5 gramme  eoveoss 76.7
’ . 0.75 gremme seoeves - 86.7
1.0 gramme  evevses 90.3%
2.0 gr&’nmeS sssvose 9306

The results obtained with both drugs give the impression that by increasing
the amount of drug we increase the rapidity with which spread ceases.
Clearly the-series of cases is small when subdivided, and the differences
noted are not outsidé of the limits of error due to rendom sampling.

The steady ad#antége of increased dosage is none the lesé interesting

and suggests further~scrutiny of the figures.

It is somewhat more difficult to mske an exactly similar comparison
with regard to the duration of pyrexia end toxaenia. Reference to the
appropriate tables shows that in a small number of cases pyrexia or
toxaeﬁia was not present on admission., I have already pdinted out that
there is no justification for labelling such cases as "mild"; but their
inclusion in the proportions might be open to objéction. There is,
however, no objection to meking a couparison between the different treatuent
groups of the proportions in which the factor continued beyond a certain,
period,.namely 48 hours in the case of pyrexia and 72 hours in the case
of toxaemia. In order to make the éomparison complete; the percentages

in which spread, pyrexia or toxsemia continued for longer than 24, 48 or

72 hours respectively, in the six treatment groups, are shown in Table 27.
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TABLE 27.

Proportion (per cent.) of Cases in each Treatment Group

in which Spread, Pyrexia or Toxaemia continued for more

than 24, 48 or 72 hours respectively.

Drug: and amount of | per cent. per cent. per cent.
four-hourly dosage continuing continuing continuing
during acute stage. to Spread Pyrexial Toxic after
after 24 hrs.|after 48 hrs. | 72 hrs. in
in hospital. {in hospital. hospital.
Sulphonamido- 1.0 gIn- 20.0 13-3 N 33.3
chrysoidine 5.0 gn, 7.1 32,1 24.0
0.5 gm. 23.3 16.6 26,7
anide 1.0 gm. 9.7 32,2 42,0
2.0 gm. 6.4 5.5 51.7
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These figures,‘aré shom in the form of a graph (Figure 1). The
trend of the graph suggests that, slthough an incfease in the dose of
sulphanivlsmide from 0.5 gramme to 1.0 grainme four-hourly achieved a sharp
increase in the rate of control of spread, a further increase in the
amount of drug did not secure an equivalent benefit. If this impression

is teken in conjunction with the increased duration of pyrexia and

toxaemia with greater dosage, one 1s justified in con.cludi.ng that the
optimum dose of sulphenilamide in cases of erysipelas lies between
0.5 gramme and 1.0 gramme four-hourly. It is a matter qf great regret
that groups of cases were hot treated wif,h sulphonamido-chrysoidine in
doses of 0.5 gramme and 0.75 gramme, for, although the graph for this
drug conveys a éimilar impression, the number of observations is too
small,

In order to analyse the figures further in respect of dose alone,
the six treatmént groups may be collected (irrespective of drug) into
two broad groups; one which received the lower scales of dosage; and
the other that which received the higher scales of dosage. The figures
in Table 28 show that the higher dose of sulphonanides obtained more
rapid cessation of the spread of the lesion but?L_e;s_s_ rapid abatement
of pyrexia and toxaemia: a finding which supports the conclusion already
tentatively made. - Moreover, statistical tests would suggest that the
differences are significant in respect of the duration of spreaa and
primary pyrexia. |

The data in Table 28 are shown, in the form of cumulative frequency

distributions, in Figs. 2, 3 and 4.



PR CENT.

FIGURE |I.

THE PROPORTIONS OF CASES (PER CENT) IN DIFFERENT
DOSAGE GROUPS ( SULPHANILAMIDE) IN WHICH SPREAD,
PYREXIA, OR TOXAEMIA CONTINUED FOR MORE THAN 24,48
OR 72 HOURS RESPECTIVELY AFTER ADMISSION TO
HOSPITAL.

DOSAGE. OF DPUG FOUR HOUR

TOXAEMIA.

PYREXIA .
SPREAD
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TABLE 28.

A Comparison of the Effects of Low and High Dosage of

Sulphonanide Drugs.

. Seale of Duration in Days
actor
Dosage ol 1} 2] 314l 5 | 6| overé

% .

Low Dosage 0 | 33116 1| 0 0 0 0
Spread '

+ , \

High Dosage | 46 | 37 7 0 0 0] 0 -0

Low Dosage 6 | |37 |12 4 0 0 1
Pyrexia :

) High Dosage 4 (27 |29 |13 8 2 2 0

Low Dosage 1 4 |18 | 36 | 25 3 3 0
Toxaemla : -]

High Dosage 1 2 9 |3 |3 4 4 0]

* Sulphonamido-chrysoidine 1.0 gm. 1

combined
Sulphanilanide 0.5 gn. and 0.75 gu. 5

t Sulphonanido-chrysoidine 2.0 gm. z combined

Sulphanilenide 1.0 gm. end 2.0 gn.




6 rraobta .~

I Hguwwe 2,3 and 4, the word
'.Su.bph.a.m'cla.m'-dc‘; woed i The
'ew_,.,d_w,,ﬁ , Shousd read

"Sutphonamide :‘



FIGURE 2.

THE DURATION, IN DATS, OF SPREAD OF LESION IN TWO

TREATMENT GROUPS ; ONE RECEIVING LOW, THE

OTHER HIGH DOSAGE OF SULPHANILAMIDE.
CUMULATIVE FREQUENCY DISTRIBUTION.

=\ N

DAYS

HIGH DOSAGE.
LOW DOSAGE.



CASES

FIGURE 3.

THE DURATION IS DAYS OF PRIMARY PYREXIA IN TWO
TREATMENT GROUPS ; ONE RECEIVING LOW, THE OTHER
HIGH DOSAGE OF SULPHAN1LAMI1DE.

CUMULATIVE FREQUENCY DISTRIBUTION.

DAYS

LOW DOSAGE
HIGH DOSAGE



CASES,

FIGURE 4.

THE DISTRIBUTION IN DAYS OF TOXAEMIA IN TWO

TREATMENT GROUPS THE ONE RECEIVING LOW, THE

OTHER HIGH DOSAGE OF SULPHANILAMIDE .
CUMULATIVE FREQUENCY DISTRIBUTION.

LOW DOSAGE.
HIGH DOSAGE.
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Discussién.

It has not been easy to show that the optimum therapeutic effect of
the sulphonamides is dependent upon the attainment of a particular
concentration of the drug in the blood stresm. I hed not, during the
present investigations, the advantage of knowing the blood concentrations
which were attained in my patients. On the other hand, it is clear from
thess present records that a careful clinical survey of the cases permits

at least a partial answer to the problem. There is evidence that as the

oral dose of the drug increaseé the feature of the disease which reflects
the activity of the infecting pathogen (nemely, spread) is stemnmned more
effectively. A steédy advance in the proportion of cases of erysipelas
which ceased to show spread of the lesion after twenty-four hours in
hospital was noted as the dose of sﬁlphani}amide was increased from

0.5 gramme four-hourly (%.0 grammes per day) to 2.0 grammes four-hourly
(12.0 grammnes pér day); such é resuit shors that there is a relationship
between oral dose and therapeutic effect. This conclusion has been
fufther impressed by the subdivision of the cases, irrespective of drug,
into a low dosage and.a.high dosage group. The increase in benefit of
high dosage, so far as cessation of spread is concerned, is clear-cut.

A second finding which is of great importeance is that there is a
‘1imit to the benefit which high dosage securss. Increasebfrom 0.5 gramme
to 0.75 gramme and then to 1.0 gramme of sulphanilamide four-hourly results
in.a clear improvement, but a further increase from 1.0 gremme to 2.0 grammes
does not éhéw a similar degree of improvement. Tms in men, there is

evidence that the relationship between the oral dose of the drug and the

rapidity of cure is not a straight line, but a curve. As a result of the /
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the present analysis, it is clear that in the treatment of erysipelas

the benefit which follows an incr;ase of the dose of drug from 6.0 grammes

to 12,0 grammes daily is not great. It would be necessary to show that

this increase in dosage was not accompanied by esny deleterious effect

béfore such slight therapeutic improvemehtvcould be considered of value.
But the figures show just as clearly that beyond a certain point

a rise in the dose of the drug carries other effects which must be

regarded as of a toxic nature. For, although high dosage secured improved

results in respect of the.control of spread, it undoubtedly prolonged

the duration of the primary'pyrexia. This is an exceedingly interesting

finding. When the toxic effects of the drugs are considered, it will

be related that secondary fever, apparently due to the drug, may be

encountered after a period of normal temperature. Such secondary fever

usually occurs between the seventh and twelfth day of treatment. I can

see no fallacy in the present figures which show that the priﬁazy pyrexia

'i1tself was prolonged in those cases that received the‘high dosage schedule.

This finding is, to some extent at least, reinforced by the fact tha£

in fhis same high dosage group there is a suggestive proloﬁgation of the
period of toxaemia. As I have pointed out in the chapter dealing with
thé metﬁods of the clinical experiment, toxaemia‘was estimated by noting
the presence or absence of certain signs or symptoms whiéh usually denote
a toxic state. Some of these,‘such as prostration, vomiting end the
state of the tongue could well be prolonged by a toxic drug: and the
figures produced suégest that‘such an event may occur when the

sulphonamides are used in high dosage.
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As a result of the present experiment, therefore, it is possible
‘to lay down a scheme of dbsage for the acute stage of a case of
erysipelas. In patients over the age of :five years a dose of between
0.75 gremne and 1.0 gramme four-hourly will secure adequate
therapeutic effect. There is no good reason to exceed this amount,
for when higher dosages are used there is a.danger that the duration

‘of primary pyrexia will be prolonged.
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APPENDIX 6.

TABLE I. .

Duration, in Days, of Spread of Lesion.

Method of Treatment Duration in Days. Total |

Drag Dose 0 1 2 3 Cases
1 gn. 13 11 6_ 0 20 '
.Sulphonami do- (43.3) [(36.7) |(20.0) |
chrysoidine. | 2 gn. 11 15 o 0 8

(39.3)1(53.6) | (7-1)

0.5 ga. 13 10 7 0 20
(43.3) |(33.3) |(23.3) _
0.75 gn. 14 12 3 1 20
Sulphanil- (46.7) [(40.0) |(20.0) | (3.3)
enide.
1 gn, 17 11 3 0 Z1
(54.8) [(35.9) | (9.7) : :
2 gn. 18 11 2 0 31
‘ (58.1) [(35.5) | (6.5)
Totals 86 ) 23 . 1 180

(47.5) |(39.1) |(12.8) | (0.5)

Note: Recoveries only.

(The figures in brackets are percentages of the
line totels).
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TABLE 2.

APPENDIX 6 : TAELE 2.

Duration, in Days, of Primary Pyrexia.

Method of Treatment Duration in Days. Total
Drug Dose| O 1 2 3 4 5 6 ov6er Cases
lgn.| 1 |11 | 14 3 1 o} 0 o |
Sulphonaal do- (3.2) {(36.7](46.7){(10.0} (3.3) )
chrysoldime.| , .\ 4 | 8| 7| 6|1 |o |2 |0 |=8
(14.3) |(B. 6] (25.0){(21.4){ (3. 6) (7.1) ,
0.5 ga 5 8 12 [ 4 '_1 0 0 o | %
(16.7) {(26-7)/(40.0) [(13.3){(3.3)

5@ o |11 |11 5 2 0 0 ™|
Sulphanil- ‘ (%6. 7)1 (36.7 |@6.7) |(6.7) (3.2
anide. 1 gu. o 1|10 |9 o |1 oo |=a

(35.5)| (32.3) {(29.0) (3.2)
2 gm. 0 8 12 3 7 1 0 0 3
- 1(258) (B.D[(9.7) |(22.6)[(3.2)
Totals 100 {57 | 66 |3 |12 2 2 1 {180
(5.7) |(31.6)](29.9){16.7) |(6.6) [(1.1) (1.2) (0.6)'
N

The delay here was later shown to be due to drug fever.

Noteﬁ * Recoveries only.

(The figures in brackets are percentages of the line
totals).




»
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TABLE 3.

APPENDIX 6 : TABLE 3.

Duration, in Days, of Toxaemie.

Total

Method of Treatment. Duration in Days.
Drug Dose | O 1 2| 3| 4 5 6 |over Cases
legm | O }. O 7 113 9 0 1 0| %
Sulphoneni do- (22.3)| (43.3)(20.0) (3.3)
chryssidine.} -, o\ | 1 | 2 2112 {9 o {1 | o] 8
(%.4) |(6.8)[(10.2){ (40.8){(20.6) (3.4)
0.5 gn.| 0O 4 4 | 11 8 2 1 0 { 3
(13.35(13.3) | (36.7)|(26. 7)| (6. 7)|(3.3)
0.75 gn.| 1 0 7112 8 1 1 0| 2
Sl phenil- (3.3) (22.1)) (3-6)}(26.4)| (3.2)(3.2)
smide. 1 en. 0 ) 3 {1 10 2 1 0 {3
- (9.7 (485-4) (32.3)] (6.9)((3.2)
2gn. | O 0 z |12 |12 2 2 0| 3R
(9. D (B DUFB-7) [ (6.9)(6.5)
Totals 2 6 27 75 56 7 7 0 | 180
(1.1)] (3.4)(14.9)] (41.3) |(308) | (3.8){(3.8) :
Note: Recoveries only.

(The figures in brackets are percentages of the line totals).




CHAPTER VII.

Discussion.
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The first end secogd stages of the experiment were conducted at.
the request of the Therépeutic Trials Committee of the Medical Research
Council: and the reports to this Committee were published in 1937
(Snodérass end Anderson, 1937y (&), (b)). Subsequently, papers were
published which brought the number of cases analysed up to a total of
824 (Snodgrass, Anderson and Rennie, (19%8)). Few reports by others
have satisfied the vonclusions which were reached in the present work
as a result of the study of the natural behaviour of erysipelas.
Indeed, lellon, Gross and Cooper (19%3) who discussed in some detail
éhe published results of the chemotherapy of erysipelas, stated that
"the actuel number.....(of cases of erysipelss treated with sulphonemides)....
cennot be estimeted because some authors, spparently gquoting from
extensive experience, were satisfied to illustrate their clinical results
by'presenting only two or three typical examples end failed to indicate
the number of treated cases coming under their observation.™  The
seme workers compiled a table which listed thirty-nine reports of the
treatment of erysipelas with sulphonemide compounds. Iﬁ no less than
twenty-four of, these the number of cases dealt with did not exceed twenty:
and in ohly two of them (aparﬁ from my own) was the number over & hundred.
Bloch-Michel, Conte and Durel (1936), it is true, reported a series of

977 cases — &all treated with a sulphonamide but with no concurrent
control — in which there were only nine deaths. The fatslity rate

[

for those over 69 years of age was 12 per cent.; under the age of 25 years
the fate was 6.5 per cent. These are undoubtedly satisfactory rates:
but there is an absence of data which would allow an assessment by the

reader of the true efficacy of the drug, since other cases were not [/
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not given, during the same period of time, an altemativg method of
| treatment. The results which I obteined in those cases which received
"sugar of milk" show very clearly that erysipelas is en exceedingly -
waywﬁrd disease: and that there is no accurate method by which one cen
assess the severity ,of 8 perticular case. In a disease such as this
the method of clinicel ;t,rial must satisfy certain demands. A very
large series of cases must be reviewed; there must be conmrrént\contml
of the new treat.me,nt by some other generally accepted method of treatment;
end an attempt must be made to establish criteria of cure other t:han the
simple one of recovery or death. It is submitted that these desiderata
have been met in the therapeutic investigation, the results of.which I
have now reported. '

It should, too, be e.mphasiseci that in recording end analysing these
results, eny repetition or continued re-examination of the figures has been
intentional. The history of the treatment of erysipelas is marked by a
succession of claims for effective methods of treatment which ‘lvater
experience has shown to be without foundation. No longer ago than 1928
Symmers clsimed that the introduction of specific antitoxic treatment
in erysipelas "marked en edvance whose results were only commensurate
with those obtained by the entitoxic treatment of diphtheria." My own
‘experience with antitoxic treamfnt has been less impressive (Anderson,
19%9). It has seemed to me, therefore, to be & wise precaution to
exemine and re-exzmine the figures in the present anelysis so that there

might be no mistske made in their assessment. ‘

It /
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It is clearly shown that the sulphonamides are an exceedingly
effective method of tre-atmen’t. In nine. cases ‘out of ten, spread — the
clearest manifestation of activity - can be arrested within twenty-
foﬁr hours of starting the drug. This is followed, twenty-four to

forty-eight hours later, by the cessation of fever and toxaemia.

'Further, vhen the drugs are given over the period of convalescence,

relepse (previously a common feature of the disease) becomes unusual.
In one respect the results are perheps disappointing, neamely,
that the reduction in those complications directly due to the presence

of streptococci in the body is not greatei‘. This finding is in itself

 interesting. Meany of these complications are of a pyogenic nature, end

their continuation in cases which received sulphonamides suggests that
the drugs are ineffective in preventing pus formation or in clearing the
complicétion when pus has accumulated. Okell (19%2) suggested that

the streptococcus has three main attacking properties, namely, the
ability to produce zn exotoxin - the erythrogenic toxin —,a capacity
of invasiveness, and thirdly .pyogenicity. French (1939) who carried out
her work under my guidance was unable to show that the sulphonamide drugs
had eny beneficisl effect upon the outcome of cases of scarlet fever.
Now the clinical type of scarlet fever prevalent in the City of Glasgo'w
during the last ten years is mild. The one feature which is constantly

pi‘esent, and which gives the disease its name, is the generalised

-erythematous eruption, due to the rash-producing toxin. The disease is,

in fact, in many respects similar to diphtheria, in that there is a

diffusion throughoﬁt the body of a toxin which is produced locally in

thAe throat. Actusl invasion of the tissues by the streptococcus is /
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is less fr‘eqnient; but pyogenicity (e.g. suppurative adenitis) is
somewhat coinmonef, although even this aspect is today unusual. The
administration of the sulphonamides to cases of scérlet fever produced
ino effect ﬁpon the toxic element or on the pyogenic element.
French ({bid.) showed for example that the duration of the rash was
unaffected by the eadministration of the sulphenilamide; end that
such complications as suppurative otitlis media and cervicel adenitis
occurred as frequently in the sulphanilemide-treated group as in
the controls. |
In puerperal fever and in erysipelas, on the other hand, the
elaboration and general diffusion of the rash-producing toxin is as a
Tule not épparent. In other words, either the infecting streptococcus
is lacking in this capacity, or the patient is immune to 1ts efféct.
In both diseases, however, invasiveness a;1d pyogenicity are the
features of the streptococcus which are paramount. For example, in
puerperal fever, the occurrence of septicaemia has always been
considered of the greetest prognostic velue; in the past its
occurrence was usually a prelude to a fatal termination. Pyogenicity
in these diseases is variable in its occurrence, but common enough
in both. |

The fact that sulphonamides are effective in puerperal fever
(Colebrook and Kenny, 1936 ) end erysipelsas, end apparently ineffective

in scarlet fever, suggests very strongly that their action is certainly

not concerned with the neutralisation of the erythrogenic toxin. The

facts that, in erysipelas, the incidence of pyogenic complications is

/
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is still considerable, end that the main action of the drugs seems to
be in limiting the spread of the loceal lesion, strongly favour a view
that the action of the drugs is'anti;invasive in éharacter; that in
some way they interfere with the invasiveness of the infecting
orgenism, thus enabling the host to complete its destruction.

Such a yiew is in keeping with the observed clinicsel facts in
respect of the occurrence of complications. But it may also explain
the observation that a completg correlation of dose and clinical effect
could not be demonstrated. If the action of the drﬁgs is to
inhibit "invasiveness". then the effective dose will be dependent
uéon other factors as importent as the actual concentrstion in the
blood of the active drug. First, the host's innate ability to‘cope
with the infectihg organism will be of major importance. If his
defences are good, then a little assistence from the drug will be
all that is required; but if hié defences are poor or‘deficient, then
even optimal concentrations of the drug may be useless for he may be .
unable to cope even with the denatured organism. On the other hend,
it is not hard to imagine that the streptococci themselves will vary
conciderably in their invasive capacity. With some, whose powers
are slight{ small amounts of the drug may well suffice so to
impoverish the organism that the host finds it an easy antagonist.

Wiith others, the invasive capacity may be so great as to place them
beyond the power of the drug.

Such /
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Such a view, it may be ergued, does not carry us very far.

‘But is does serve to emphasise the point that, effective as the

sulphonamides undoubtedly are, their effect is-limited. This
limitation mey depend upon three factors. First, the general

defensive capacity of the host; second, the offensive capacity of

vthé inveding organism; end finally, the achievement of the required

concentration of the active entibacterial substence in the body.

The present tendéncy is to lay emphasis upon the second and third

- factors, elmost to the exclusion of the first. Later, when the

results of the treatment of pneumonia are discussed, a return will

be made to this point.
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