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I.
INTRODUCTION

In light of the fact that cases of any given infec-
tious disease have so many characteristics in common, the
a priori assumption that there existed a specific materles
morbhl was reasonable, and, indeed, constitutes one of those
early medical Speculations which modern science has strik-
ingly confirmed. The similarity in question is not always
restricted to the essential features of specific affec=
tions, many of ther being accompanied by a group of com-
plications and sequelae marked by &n individuality almost
as strong &s that of the primary diseases. Evidence has
been accurmulating during the last few years which indi-
cates & separate origin for many of these morbid condi-
tions, and it seems to me that the time has come for a
general recognition in practice, as well &s theory, of the
fact that they are attrilbutable to secondary 1lnvasion by
micro-crganisms differing in kind from the primary ones.
Against the probabhle objection that the existence of an
etiological ccnnection between certain of the seccndary
bacteria and the lesions with which they are assoclated
requires further proof I can only submit my conviction
that the clinical and experimental facts (especially the
former) already available are sufficiently conclusive, and
that treatment founded on a reccgnition of & relationship
gives better results than any other method. Premising,

then, that certain micro-crganisms infect patients in the
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course of acute specific diseases, it is propossad to con-
sider the causes and effects of such invasion and, sub-
sequently, to induce from the facts collocated a rational
system of treatment.

That the question is one deserving attention

is proved by the mortality consequent on such a di=

sease as Measles., As a primary infection Measles -

except when introduced into a community lacking
hered itary protection - is seldom fatal; but a high
mortality results from invasion of the bronchi and
lungs by secondary coccl, by the supervention (often
unrecognised) of Diphtheria, and, later, of Tuber-
culosis.

The local morbid conditions, being too divaerse for
general consideration, will be synOpsized in an Appendix
with a few additional therapeutic notes. Throughout, the
quest ion of secondary invasion (this term is used in the
title in preference to infection as being wider and in-
cluding putrefactive bacteria, especially intestinal)
will be regarded chiefly from the clinical standpoint.
Illustrative cases will be submitted, and such records,
with other non-essential matter will be separated in order
to preserve continuity.

The bacteriologlcal facts, treated chiefly in the
Appendix, have not been accepted without detailed experi-
mental work, including all the ordinary methods except
the inoculation of animals. Nevertheless, I am much in-
debted to Muir . and Rilchie's Mamal of Bacteriology
and especially to the bibliography which it contains.
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It will be found that many parts of the Thesis have
a varying degree of relevance to primary as well as
secondary infection. It has been impossible to exclude

these, and, at the same time, to present a coherent view

of the subject.



II.
THE RTIOLOGY OF SECONDARY MICROBIC INVASION,

The factors favourable and essential to secondary
invasion are numerous, the nature of their influence 1is
often obscure, and the majority of them are also related
to primary infection.

Susceptibility 1s obviously necessary, and may be
hereditary.

Many examples of inherent susceptibility
might be given. Reference may be made to the case
of A.C. (page €3 ) two of whose brothers died at
different times from secondary respiratory compli-
cations following Measles of a primarily mild type
under conditions not adverse to recovery, while a

sister barely recovered in similar circumstances.

In the majority of cases, there can he little doubt
that susceptibility 1is the outcome of diminished resis-
tence. Whether the latter be due to the bactericidal
action of cells and fluids, to tissue-tolerance, or to
both, its disappearance seems to be @ainly dependent on
the depressing effect of the primary infection. That
one acute Zymotic disease predisposes to another is now
generally accepted, notwithstanding the canparative infre-
quency of mixed cases of the primary fevers. This infre-
quency, which might be regarded as a proof of ilmmunity,
is explained by the fact that isolation, adopted for the

benefit of others also protects the patient from addi-



tional infections. When isolation, in the latter sense,

proves ineffective, as occasionally happens in hospital,

the existence of susceptibility is speedily evidenced.

In 1894 a case of Varicella was admitted, owing

to mal-diagnosis, into a Scarlet Fever Ward for
children at the Linacre Hospital. It was removed
from the ward within two hours, but six of the
Scarlet Fever patients contracted the disease, al-
though not all from the primary source. Taking 15
days as the average incubation period, one of the
patients was attacked during the scarlatinal fasti-
glum, one during defervescence, and the rerwainder

at a later stage.

As a general rule, the more profound the constitu-
tional disturbance resulting from the primary dissase

the more likely 1s secondary infection to supervene.

The incidence of secondary complications among
100 cases of Diphtheria treated in my wards has
been calculated as 52 per cent for the "severe
and very severe" and 19 per cent for the "mild and
moderate” cases, The secondary complications of
Enteric Pever, Small-pox, and Scarlatina are simi—
larly related to the severity of the primary affec-
tions, In Scarlet Fever cases grouped as "severe
and very severe" the percentage rises as high as 66.6
per cent. As regards Measles the relation under
consideration is not very marked, but hospital data,

which alone are reliable, are too restricted to



provide satisfactory returns.

Condit lons which reduce resistence to primary in-
fections will also favour the secondary forms. Among
such inanition may be specially mentioned. 'Its importance
is due to the fact that, for various reasons, patients
primarily suffering from an acute Zymotic dilsease are

apt to be in a condition of semi-starvation.

Starvation would appear to be a main factor
in the development of so-called malignant, (+) but
really secondarily-infected cases often sent late
into hospitgl from the homes of the very poor. It
is common to find that such patients have been in-
sufficlently fed - often actually starved - owing
to ignorance and want of nuréing—skill on the part
of their attendgnts. During the great privations
from which the working classes of Liverpool suf-
fered in 189§ , I was struck by the increasad pre-
valence of sec ondary compiications among the pa-
tients admitted to my hospital and regarded this fact
as throwing a new light on the high mortality which

is a -feature of famine epidemics.

Age~suspectibility is traceable in the case of cer-

tain secondary infections,

Diphtheria, when introduced into a Scarlet

Fever ward appears to pick out the youngest patients

(+) The  term. “malignant” s here . vestrected to tnosse
cases in which special susceptibility o»r excessive
virulence induces grave toxic symptoms manifested at
the outset.



while, under reversed conditions, Scarlet Fever, 1if
the influence of acquired immunity be taken into
consideration, evidences no such salective action.
Again, susceptibility to infection by the pyogenic
coccl seems to vary inversely with the age. This is
well seen in Typhold cases, for, although children
usually have a mild form of Bnteric Fever; abscessas
containing pyogenic organisms are commoner among
them than among adults. An interesting illustration
of age-susceptibility to this group of bacterila has
been noted 1n a large Scarlet Fever ward, one end of
which is reserved for cot-cases, while the remainder
is occupied by beds. The preponderance of "septic®
complications among the cot-cases as compared with
those 1in the beds caused a question to be raised as
to whether the end of the ward might not be subject
to some unrecognised 1nsan1téry influence. A con-
sideration, however, of the age-incidence of simi-
lar complications among the total Scarlet Fever cases,
treated 1in different wards over a considerable
period, indicated only a slight excess for those in
the suspected ward, This excess I interpreted as
resulting from ah aggregation of cot-cases which en-
sured the continuous presence of the secondary mi-
cro-organisms -~ a view which was strengthened by

the fact that no saniltary defect could be discovered.

The influence of the primary pyrexia on secondary
infection is clearly a question of clinical importance

but is difficult to discern. The additional rise 1in



temperature which frequently precedes secondary infection
is to be regarded as the fever of onset rather than a
favouring circumstance. On the whole, experiments which
I have carried out to determins by incubation the abso-
lute optimum temperature of the Bacillus Diphtheriae and
the ftreptocuccus Pyogenes point to the conclusion that,
so far as these bacterla are concerned, a previously
ralsed temperature, per se, 1s deterrent, and that, when
it 1s associated with secondary infection by them, this
is owing to the preponderating influence of other condi-

tions which favour susceptibility.

As a clinical factkbearing on this view it may
be pointed out that Scarlet Pever patients, while
in thé febrile stage, seldoﬁ develop Diphtheria, but
are extremely susceptible during early convalescenca
~Many instances could be given of Diphtheria breaking
out 1h Scarlet Fever wards and selecting only the

convalascents.

It is probable that an abnormally low temperature,
t aken alone, discourages, although in a Very minor degree,
the occurrence of secondary infection. This is in accor-
dance with cultivation experiﬁents which indicate a much
less restricted downward than upward thermic limit to
bacterial growth. Moreover, the reduced temperature 1is
accompanied by depression, which as a factor favouring
secondary infection far outweighs its feeble protective
effect,

If susceptibility 1is essential, it is, a fortwori, ne-



cessary that acquired immunity to the secondary organism,
when present, should be annulled, The question of the
nature of acquired immunity need not be here discussed.
What is of etiological consequence is the possibility of
the predisposing conditions originating from the primary
infection counteracting acquired immunity. There would
be nothing incredible in the loss, under such conditions,
of the transiant and imperfect imrunity which is a pro-
bable factor in recovery from infsction by pyogenic
bacteria, When, however, the virus is one which confers
prolonged and thorough protection against a second at-
tack - as, for instance, 1s generally the case with Scar-
latina and Measles - its temporary disappearance, owing
to the influence of another disease, camot be accepted
without weighty clinical proof. Nevertheless I accept
this possibility, founding my belief on a study of so-
called "mixed" cases, in which the infections, although
concurrent for a portion of their course, have not been

coincident as regards onsete.

G.R., a6t. 4, was admitted to Plaistow Hospital
on December 7th, 1897, as a mixed case of Diphtheria
and Scarlet Fever of six days! duration. His family
history and past record were good, The initial
symptoms, as detailed by his parents, were indica-
tive of Scarlet Fever., All his organs were healthy.
The pulse was 80, the respirations 20, and the tem-
perature normal. There were faint traces of a scar-
latinal rash about the neck and the "circumoral

ring" could be distinguished. The tongue was typical
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of Scarlet Fever., Both tonsils were slightly enlarg-
ed and upon each was a patch of diphtheritic mem-
brane. The glands below the angles of his Jaw were
slightly inflamed. There was no discharge from the
nose. The diagnosis (bacteriologically confirmed)
was Scarlet Fever with Diphtheria, Treatment on the
lines to be subsequently described was adopted. On
December 9th there was a failnt trace of albumen in
the urine, but no clinical or microscopic evidence
of nephritis. The other symptoms soon abated with
the clearing of the throat, but the albuminuria in-
creased to a maximum on Necember 15th, after which it
rapidly disappeared. The patient was up for the
first time on December 26th. He was then uncertain
on his feet and his knee-jerks were diminished,while
his volce was slightly nasal, He continued to im-
prove until the first few days of January, when he
contracted a mild bronchial catarrh, presumably
specific, colds being at this time epidemic in the
hospital. On the 7th the Sister noticed that he
was somewhat aﬁathetic. His temperature rose to
100° Fahr. on the llth and he complained of sore
throat. Both tonsils were again samewhat enlarged,
and; within a few hours, showed traces of membrane.
The same evening the pulse ran up to 160° and the
patient vomited repeatedly. The temperature con-
tinued to rise during the night, reaching 102.4
Fahr. at 11 a.m. when a scarlatinal rash appeared on

the chest, at first diffuse, but subsequently be-.
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coming.pﬁncﬁate and spreading to the parts usually
‘affected. By the 13th, the diphtheritic membrane
ﬁad Spread over 5oth tonsils and the right side of
the soft palate. There was a discharge from the
noée'and the glands on hoth sides of the neck were
swollen. The urine was normal, Earlier injection
having been prevented by delay in the delivery of a
fresh consignment of antitoxin, 3,500 units wére
administered on the 14th inst. and 3,000 on the
15th. The urine now contained a distinct trace of
albumen which, however, only persiste@ for a few
days. On the 19th the membrane was clearing but
the last trace had not disappeared until the 24th.
The patient then gradually improved but had mérked
palatal paralysis, with paresis of the lower limbs.
He desquamated a second. time and was not discharged
until March lé6th. |

Remarks: - This case might be classed with
those in which there is apparently a lack of power
to acquire a high degree of immunity even fron a
rarkedly protective affection. Be this as it may,

interpreted in light of the average incubation

periods of Scarlet Fever and Diphtheria, the follow-

ing inferences suggest themselies: = The patient
having recovered fromr the mixed infectionsacquired
some degree of immunity to both, the protection
against Scarlet Fever belng, as 1is usual, more thos-
rough than against Diphtheria. He remained during'
convalescence in a ward with two other patients

S
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suffering fraom both affections., For a time he pro-
gressed satlisfactorily, but having contracted a
bronchiel catarrh of a mild influenzal type, his
power of resistence was sufficiently lowered to
counteract the slight degree of immunity produced
by the first attack of Diphtheria. Thereupon he
contracted that disease. As a result resistence
was still further weakened, so that even the immu-
nity to Scarlet Fever was annulled and he developed
that affection also. Those who accept the view of
Goodall and Washbourn (the accuracy of which I am
not prepared to admit) that the scarlatinaform rash
sometimes occurring during convalescence is not a
recurrence of the disease might maintaln that the
patient did not have a second attack of Scarlet Fe-
ver. The accompanying symptoms, however, negative
such an objection, the authors in question founding
their belief on the absence of constitutional dis-
turbance. It is, of course, generally admitted that
relapses and recrudescences do occur, the letter,
however, being excessively rare. It may be final-
ly pointed out that the rash was not due to serum
as none was administered for the primary diphtheritic

attack,

Given the existence of susceptibility the necessity
for the presence in sufficient numbers of a pathogenic
form of the secondary micro-crganism is apparent. Never-

theless, in practice i1t seems too often to be ignored.
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Taking measles as an example it is rare to
find that definite means are employed to do away
with the presence of édvahtitious organisms which
produce respiratory and other complications or that
the milk taken by the patient during the period of
special susceptibility 1s boiled in order to obviate

a recognised source of infantile tuberculosis.

Certain secondary micro-organisms may be found ap-
parently living a saprozphy%ic existence on the skin and
mucou & membranes of patients who subsequently succumb to
 the same infection.Apart from increased susceptibility
this mway result from the bacteria in question becoming
pathogenic owing to assocliation with other kinds, to
numerical re-enforcement from extrinsic sources, or to
the adventitious 1introduction of a fresh and more viru-
lent strain. It 1is not always possible to distinguish be
tween exalted virulence due to association (of which I
take post-scarlatinal Diphtheria to be an example) and
that resulting from successive passages. It 1s note-
worthy that epidemics are at times marked by a specially
high mortality due to secondary complications which de-~
velop early. I am of the opinion that, in these cases,
the secondary as well as the primary organism is convey-
ed fror patient to patient, and that the virulence of
the former is the outcome of the process just mentioned.

With the existence of susceptibility and the pre-
sence of micro-organisms clinical evidence goes to prove
that there is usually - if not always - assoclated in

the genesls of secondary infection some form of local
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lesion caused by the primary disease. Thils lesion, there
can be little doubt, 1s due to the irritating effect of a
primary specific toxine which induces local degenerative
changes. The severity of the local lesion varies with
the virulence of the toxine from a trivial inflammatory
reaction to extensive destruction of the tissues. The
tract affected by the}aecondary organisms depends partly
on thelr nature, but more on the distribution of the

prircary lesion with which it tends to colincide.

Thus the same bacteria may in one case appear
as a surface invasion, while, in another, they
penetrate deeply into the tissues. Streptococci,
for instance, show a special tendency to spread
along the mucous membrane of the respiratory tract
in cases of Measles; but, in scarlatinal cases, are
found more often in the substance of the pharyngeal

mucous membrane and in the adjacent glands.

A spreading surface-invasiocn may become very exten-
sive and is sometimes accompanied by thé formation of
false membrané. In the case of serous surfaces fibrin-
ocus exudation is the rule. As regards penetrating micro-
organisms, access may be gained to the lymphatics, and
they may be arrested in the glands, or may, directly or in
indirectly, enter the blood stream. In the latter case
they do not remain long in the general blood current, but
settle in certain organs for which they appear to have an

affinity IS



Thus the Bacillus Tuberculosis specially affects

the spleen and the pyogenic cocci the kidneys.

In addition to this selective action almost all
secondary organlisms gaining access to the blood show a

tendency to attack tissues which are primarily diseased.

As an extreme but pertinent exanmple may be
quoted the settlement of staphylococci, streptococcti,
pneumococci and the Baclllus Coll on non-organised
endo-cardial vegetations, constituting Ulcerative
Endocarditis - which has & place among the secondary

sequelse of acute infectiocus diseases.

It is of clinical importance to distinguish the
above tvwo methods of settlement, rendered possible by
the presence of bacteria in a free state in the blood
from embolism in which they: are éttached to other matter
and depend for their location on purely physical condi-
tions.

As supplerenting morbid changes in the tissues it
has been suggested that charmical substances originated
by the primary bacteria may favour the growth of secondary
ones. It is possible that perverted secretions due to
the general toxic disturbance have a similar effect. In
particular, changes in the gastric Juice by diminishing
its anti-microbic qualities, probably allow prejudicial
organisms to survive until they find, in the intestines,
conditions favouratble to multiplication. Again the ex-
cess of bronchial secretion which precedes broncho-pneu-

monia &ppears to encourage the growth of the bacteria in-

15
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volved while suction-action mechanically aids their pas-

sage to the alr cells.

Before passing from the subject of the etiology of
secondary invasion reference may be made to the theory
that many of the commoner fevers are only apparently pri-
mary, belng preceded by some minor form of infection
which prepares the ground for the more obvious secondary
disease. Many of the points raised bear upon this theory,
which, in the interests of prevention, 1is worthy of sys-

tematic examination.
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pd III.
THE LOCAL i(\}ENERAL EFFECTS OF SECONDARY
MICROBIC INVASION

The morhid consequences of secondary infection are
local and general. The former vary 1in severity from mere
disturbance of function to grave organic mischief., In
conformity with the distribution of the invading bac-
teria, as describéd in the last section, the secondary
lesions often appe&r to be for a time at least, an aggra-
vation or recrudescence of primary ones, Their extreme
diversity renders them unsuitable for collective consi-
deration and the maln facts ascertained in regard to them
will be found in the Appendix. As a matter of fact, al-
though contrary to what might be expected, they are only
of secondary importance to the physician, since they
rarely endanger life. Exceptions, of course, exist, as
in cerebral abscess following Scarlet Fever and occlusion
of the larynx owing to secondary oedema; but, in the great
majority of cases, it is in the less obvious secondary
constitutional disturbances, fundamentally toxic, that
danger lies, and it is to this aspect of the subject that
attention will be almost entirely directed, It is one
which hitherto appears to have attracted very little
attention.

It will be necessary to a clear statement to deal
in the first instance with the antecedent general patho-
logical condition. One of the multiple toxines evolved

by the primary organisms almost invariably induces py=-
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rexia, which, in its turn, originates a limited train of
symptoms, mostly nervous, and possibly also determines
qualitative and quantitative &l terations in various se-
cretions and excretions, while there is associated with
it an augmentation of a group of polsonous substances
normally present in the blood. The remaining toxines ort
ginate the specific symptoms upon which the identity of
the disease depends., It is obvious that the resulting
pathologlical state must be exceedingly complex. It is
proposed first briefly to examine the pyrexial condition
leaving for subsequent consideration the remaining -
often preponderating - toxic element. To avoid peri-
phrasis the subsidiary febrile state will be described
as having an "indirect" and the specific symptoms a "di-
rect” toxic origin, while the term "total” will be applied
to the effects of intoxication as a whole. The views
advanced in regard to the indirect toxic or febrile con-
dition are, of course, not original, being in accord with
the teachlng of Professor Bouchard. This condition is
one which approaches or actually attains the so-called
uraemic state or, rather, an aggravated modification of
uraemia. A few words as to the nature of non-fabrile
uraemia are therefore necessary. Bouchard, chiefly on ex-
perimental grounds, denies that 1ts toxic phenomena are
in any considerable degree due to the accumulation of
urea and imperfectly oxidized nitrogenous matters. Seek-
ing in the urine for the toxic substances to which uraemic
symptoms are attributable he has distinguished a number

of poisons and experimentally demonstrated their effects.
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Of these polsons potass alone 1s absolutely identified.
The others are organic and have been separated in impure
form by various physical methods. One (probably pigment-
al) causes convulsions, like potass; a sacond, narcosis
and coma; a third ({present in very minute quantities)
salivation; a fourth (possibly pigmental) myosis; and a
fifth, apyrexia. Bouchard shows that the convulsive and
narcotic poisons antagonise each other so that the clinic-
al type varies with their relative proportions., It is
impossible to glve a sufficiently brief account of the
experimental and clinical evidence by means of which the
various polsons are traced to intestinal putrefaction,
alimentation, billary secretion (especially pigmental)
and disassimilation. The general conclusion 1is that
uraemia is a condition to which "all the poisons intro-
duced into the organism or found therein, physiologically
contribute when the quantity of poison formed or intro-
duced can no longer be eliminated in the same time by
the kidney." Passing to the febrile type of uraemla,
Bouchard lays special stress on the increased quantity
of toxic potass liberated from the tissues owing to ex-
cessive disassimilation. To its effect he is disposed
to ascribe mainly the convulsive symptoms so often noted
in rever cases. I gquestion, however, whether such ataxic
phenomena have not frequently a specific toxic origin. Ih
some cases they appear to be co-oxistent with the condi-
tion of narcosis to which they are stated to be opposed.
Toxic narcosis, however, is not easily differentiated

from the stupor which 1s only one manifestation of reduced
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retabollsm depending on tﬁe establishment of a partial
equilibrium between the blood and the tissuses as a re-
sult of the retention of imperfe¢tly oxidized nitrogenous
substances. In febrile uraemia, it 1s important to note,
not only 1s the potass augmented, but increased - and, of~
ten, anomalous- intestinal putrefaction provides addition-
al toxic material. Moreover, constipation is common, at
least during the evolution of the uraemia, so that stag-
nation favours bacterial activity in the intestine while
absorption of deleterious substances is facilltated.

Apart from 'putrefaction, perverted digestion no doubt
also produces toxic substances. With excess of toxic
matter in the blood an equivalent increase in renal ex-
cretion is obviously necessary to prevent accumulation.
Pyrexia, however, is usually accompanied by a reduction
in the quantity of urine passed - a reduction which 1is
most marked at the time when the blood has attained its
maximum toxicity, - namely, at the end of the acute
stage. If the patient survives the intoxication, in the
majority of fevers (Diphtheria being a striking excep-
tion) a "critical polyuria" sets in and has been empiric-
ally recognised as of highly favourable significance. So
long, however, as the reduction is maintained, uraemic
poisons are accumulating. Indeed, I am convinced that
some degree of accumulation occurs in all pyrexial cases

even when the urine is not markedly diminished and 1its

specific gravity 18 high. If the rate of accumulation -

is slow, or the febrile attack short, the toxic effects

never become distinctly recognisable. This is also true



in regard to prolonged cases of intermittent pyrexia

(such as the hectic fever of phthisis) in which there is

a fecurrent polyuria coincident with defervescence.
Otherwise, the appearance of toxic symptoms is only a
matter of time, The supervention of nephritis - so common
in the latter part of the acute stage - greatly hastens
their occurrence, while uraemic vomiting, by preventing
the absorption of flulds, brings about an additional re-
duction in the flow of urine, and is often the factor
which determines suppression.

It 1s unnecessary to enter in greater detail
into the genesis of the febrile type of uraemia. As
previously stated, it is only one element in the morbid
condition induced by acute infections and its symptoms
(cardiac debility, muscular spasms and tremor, dyspnoea,
convulsions, coma, headache, drowsiness, amaurosis, ur-
ticaria, vomiting, hiccough, diarrhoea, salivation, tran-
sient trismus, etc.) even when falrly severe may be out=
welghed by those having a direct toxic origin. The spe-
cific toxaemia, of course, varies with the disease, but
there 1s one fact which has a general application. THE
SPECIFIC POISONS, LIKE THE URAEMIC ONES, ARE ELIMINATED
BY THE KIDNEYS AND THE INADEQUATE EXCRETION WHICH HAS
BEEN INDICATED AS MAINLY PRODUCING THE URAFMIC STATE IS
EQUALLY EFFRCTIVE IN INTENSIFYING DIRECT SPECIFIC IN-
TOXICATION. Thus, the total toxicity of the blood varies
inversely with the rate of renal excretion.

If the above interpretation of the pathogenesis of

the toxaemia manifested as a result of acute specific
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infection be correct, oliguria in the course of fevers
should be of grave significance. Of this I am satisfied
and regard the guantity of urine passed as the most valu-
able general prognostic sign. In every acute case in my
wards the quantisty of urine is charted daily and my ob-
servations cover Small-pox, Enteric Fever, Typhus (a con-
siderable number of cases), Scarlet Fever, Diphtheria

and Measles,

The appended table of 40 fatal cases of Diph-
theria, showing the average quantities of urine
passed during the last week 1s specially striking,
the disease in question belng the one in which oli-
guria is most marked and has the gravest conse-

quences.

So far only the primary general toxic condition has
been under consideration. It remains to deal with the
relation of secondary infection to the facts discussed.
Although 1t 1is possibie to sum up this - the main - ques-
tion much more briefly thaﬂ has been the case with the
preliminary matters just reviewed, the part which even
trivial forms of secondary infection almost invariably
play in the occurrence of fatal cases entitles it to the
gravest attention on the part of the physician. This
relation may be summed ﬁp in the statement that secondary
infection adversely modifies the primary intoxication by
introducing an additional toxic element, often at a cri-
tical time, with all the possible consequences, direct

and indirect, which have been traced in connection with
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primary infection.

(1) Secondary infection, by rendering more acute

or prolonging the febrile condition, may increase the

uraemic poisons in the blood without materially affect-

ing the rate of excretion.

vV,H., aged 5, was warded on January 27th,1898,
suffering from very severe uncomplicated Scarlet
Fever, stated to be of 6 days' duration, The pa-
tient had been a weakling from birth, and there was
a past history of rickets and bronchitis. He was
fairly well nourished. There was & typlcal fading
Scarlatinal rash. Both tonsils were enlarged, and,
seen after syringing, there was no exudation upon
»their surface. Both'sides of the neck were gener-
ally swollen. There was a discharge from the nose
and also lachrymation. Further enquiry elicited
the fact from his parents that there were un-isolat-
ed cases of Measles in the house from which he was
admitted. Antissptic treatment was adopted with 5
minims of spirit of camphor every 4 hours, and, in
accordance with the recommendation of Fournier,
1,500 units of Diphtherlia antitoxin were administer-
ed on the ground that the patient was probably de-
veloping the anginous:tﬁpe of Scarlet Fever. On the
28th the discharge from the nose was much increased,
and on the 29th a macular rash appeared on the face,
body and limbs. This rapidly faded. The discharge

from the nose continuéd, conJunctivitis'beéémé'mafk—
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ed; and the patient developed slight bronchial ca-
tarrh. Nevertheless the throat symptoms improved
and there was a steady fall in the temperature from
January 3lst until February 7th. The patient's gen-
eral condition, during the;éarlier part of this peri-
od, although not immedlately dangerous, caused con-
siderable anxiety as to the ultimate result. His
pulse was poor and averaged 130, His respirations
were occasionally shallow and sighing - a common
feature of severe scarlatinal cases which I belleve
to be directly toxic. Between January 30th and Feb-
ruary 3rd there was élight Mind-wandering, but from
the latter date thls symptom disappeared and there
was marked general improvement. No uraemic element
could be detected. His temperature being normal on
the 7th and, 1in splite of slight bronchial catarrh,
his general state satisfactory he was regarded as

out of danger. On the same evening, however, he had
recrudescence of the sore throat and his temperature
began to rise, being 103.8° Fahr. on the following
day. The glands at the angle of his jaw became
rapldly swollen ahd it was considered that the secon-
dary invasion by pyogenic organisms was taking place.
The pyrexia was of the oscillatory type. Up to this
point it had been a feature of the case that the pa-
tient passed sufficient urine of average specific
gravity to render the incidence of dangerous uraemic
symptoms unlikely - and also, perhaps, to account

for his having survived the severe direct scarlatinal



intoxication. Curiously, during the progress of the
secondary infection the uriné; on the whoié, in-
creased 1nvquahtity, reaching 30 ounces on the iZth
and this comparativsely free exdretion continued
unt1l the end, although, during the last few days,
the amount could not be measured. In spite of vi-
gorous antiseptic treatment the glandular inflamma-
tion increased, pus formed, and was liberated on

the l6th. It contained the streptococcus pyogenes.
On the 12th - the fourth day of the secondary infec-
tion the patient was noted to be drowsy, and from
this time onward, stupor, which I regarded as urae-
mic, gradually became 1intensified, On the 17th the
puplls were contracted, sickness set 1n,ﬂand thebpa-
tient died on the evening of the 18th. For the last
two days his breathing was semi-stertorous.

Remarks : - According to my view of this case,
death resulted from the febrile type of uraemia over-
shadowing the mixed specific 1ntoxication. The urae-
mia was determined by the secondary invasion by the
streptococcus pyogenes., If this be correct, the
uraemia was engendered notwithstanding the fairly
free excretion of urine. The patient's chart is ap-
pended and will help to eke out the few details which

have been given.

(2) In addition to increasing the total toxaemic

elements, direct and indirect, secondary infection may,

owing to superadded pyrexia, vomiting or diarrhoea, pro-

duce a reduction in the quantity of urine passed.
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L.W.s; b years of age, was adritted to Plaist ow
Hospital on January 24th, 1896, suffering from Diph-
theria. There was nothing noteworthy in the family
record or past history. Pallor was marked and the
patient was very restless but not delirious. The
pulse was 124, small and feeble, The heart and
lungs were normal. There was marked albuminurisa.
Both tonsils were covered with thick white membrane
which was &also present upon the palate on the right
side. There was slight cervical adenitis on the same
side., Antiseptic treatment was adopted and 4,000
units of antitoxin injected, with another 1,000 on
the following day. On the 27th, the conditicn of
the pharynx was unchanged and the membrane persisted
until the 31lst when it rapidly became diffluent.
The albuminirie varied, as is usual, from day to
day, but on the whole, there was an increase until
January 3lst when the urine is described as "loaded".
From this time onward there was & decrease, On Feb=-
ruary 2nd, the quantity was still ‘marked", but had
fallen to a "faint trace” on the 4th. As regards
the amount of urine passed daily, a reference to
the chart will show that the average was &bout hglf
a pint between January 25 and February 5th - suf=-
ficient to permit & hopeful but very guarded progno-
sis. The average of the temperature reached its low-
est point on the 4th., The pulse was then stronger
and slower than it had been, although still variable.
At the time of admission the patient was fairly alert,

but during the succeeding week she became gradually
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duller. From January 3lst fhore was lmprovement in
this respect also, and by the 3rd of February she
was mﬁch‘brightei and took an iﬁterest in her sur-.
round ings. Alﬁhough still palé, she had lost thé‘
earthy tinge which was noted at the outset. On the
4th of February, therefore, she was in every way at
her best and apparently on a falr way to recovery.
On that day she paésed eight ounces of urine, In
the evening she complained of pain and tenderness
on each side of her neck. Slight swelling was found,
due to inflamration of the glands and apparently
alsc of the adjacent tissues. Soon there was great
enlargement. A thin purulent exudation covered the

6n the 67%,
fauces and the breath was very foetid. Wwithin a
few hours~the terperature reached 105,2°Fahr. Al-
though the patient had previously to be fed very
- carefully with over-Zyminised milk, there had been
no &actual sickness. She now vorited frequently,
this being the "early sickness" associated with -the
onset of the secondary infectlion and not at the out-
set, at least, uraemic in origin - although its ef-
fect on the renal excretion would be the éame as
that of the latter form of sickness. On the 6th she
had a motion with only a trace of urine, on the 7th
and 8th she passed none at all, and died at 7.40
a.n., on the 9th. During the last two days there
was stupor, almost amounting to coma, with distinct
muscular tremors.

Remarks: - Oliguria is, of course, specially -

§
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cormmon and dangerous, in Diphtheria cases, and not
uncommronly supervenes after the pharyngeal lesion
shows signs of improvement. Such oliguria often -
probably more frequently than 1is generally recog-
nised -~ eventuates in suppression, and it might be
held that the above case was to be explalned in this
waylthe secondary infection having no part, or a
very minor one, in the fatal result, As shown in
the table on page 22“ , however, Diphtheritic oli-
guria does not supervene abruptly. In my opinion
death was brought about by the accumulation of direct
and indirect poisons in the blood, there being in-
creased production on the one hand and entire ces-
sation of excretion on the other = the adverse change
in the case being wholly due to the secondary infec-

tion.

(3) Secondary infection may, in virtue of its own

di rect toxic effect, and apart from the patient's previots

state, cause death; or 1its toxlec influence may determine

& fatal issue when, owing to the primary disease, a cri-

tical condition alrsady exists.

Innumerable examples of direct secondary in-
toxication might be given. The best is afforded by
Diphtheria complication Scarlet Fever - a very com-

mon anmd fatal combination.

The general prejudicial effects of secondary infection

then, are mainly in the nature of an aggravation of the



primary toxaemia and of the conditions which tend to
mal ntain 1t. The importance of such infections depends
upon the fact that they are secondary. As primary ones
they would, in the majority of cases, be trivial affec-
tions; but, as an additional weight againét recovery
from other acute zymotic diseases they frequently strike

the balance in favour of deathe.
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THE GENERAL TREATMENT OF SECONDARY INFECTION,
PREVENTIVE AND CURATIVE.

It 1s difficult to overestimate the value of prophy-
laxis in relation to secondary infection and when the
consequences involved recelve wider recognition, no doubt
a more thorough system of prevention will result. Without
suggesting a strict parallel 1# may be pointed out that
the elaborate precauti@ns taken against the infection of
surgical wounds has had only a slight influence on the
treatment of acute infectious diseases in which predis-
position to secondary Infection is often associated with

the presence of a sultable lesion.

In seeking for a rational prophylactic syetem of
treatment 1t 1s necessary to keep in mind the various
factors favouring and inducing secondary infection. These
will now be dealt with in the order in which they have

been already considered.

As natural and age susceptibility cannot be influ-
enced thelr existence should call special attention to
the means avallablae for preventing the advant of secon-

dary micro-organisms.

In 80 far as depression due to the primary disease
is a main predisposing factor, its treatment bears on the
prevention of secondary infection. The point of chief
importance in this relation is the feeding of the pa-
tient. Observations which I have made before and after

the adoption of an improved hospltal dietary show beyond
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doubt that under-feeding is highly favourable to secon-
dary infection. If Enteric Fever be excepted, I am of
the opinion that liberal and often over-feeding 1s indi-
cated in fever cases. It 1is not possible to deal here at
length with the question of dieting and feeding fever pa-
tients. I should like, however, to emphasize the great
value of the nasal tube, In almost every severe case of
fever there 1s a period when feeding is difficult or im-
possible, owing to refusal or dysphagia. In such circum-
stances the nasal tube provides an easy method of admin-
istration which is too often - even in hospital - adopted
only as a last resource. Pror the history and condition
of a large number of "late" cases sent into hospital, I
have no hesitation in expressing a conviction that the
mortallty due to zymotic diseases, especially among young
children, would be materially diminished 1f nasal feeding
were generally adopted in private practice. The nasal
tube aléo provides the means for the forced administra-
tion of water in cases of oliguria. "Early"vomiting
which almost 1nvar1ably disappears when the acute stage
is reached 1s only of slight prognostic significance and
its dietetic treatment 1s therefore not so important as
that of the "late" form, which 1is a uraemic’symptom. The
latter may well be regarded with apprehension since, as
previously explained, 1t aggravates the very condition of
intoxication to which 1t owes its origin. The method of
treatment adopted in my wards is as follows: When a pa-
tlent has rejected a feed of over-zyminised milk, the

next one 1s replaced by water givén by mouth or nasal



tube according to circumstances. The following feed also
consists of water with two drachms of the pre-digested
milk added, ami this quantity is doubled in each succes-
sive feed until the patient is once more taking pure milk.
It is encouraging to find that in a large proportion of
cases the over zyminised milk continues to be tolerated.
In othérs, however, a degree of concentration 1s attain-
ed beyond which it is not safe to go. Very rarely even
water is not retained, and enemas, given by the gravita-.
tion method, have to be substituted. The principle un-
derlying this treatment is to maintaln the water-supply
to the kidneys even at the expense of nourishment. When,
however, the quantity of milk taken by the mouth falls
below & certain minimum (usually five ounces every two
hours for an adult) a hard zyminised meat suppositary is
given six hourly. This suppositary, in my opirnion, pro-
vides by far the best means of rectal feeding, so long

as a sufficient quantity of water 1s taken.

From the statement already made as to the probable
deterrent effect of pyrexia on infection, it might be
expected that the antipyretic method would be assoclated
with an increased incidence of seccrndary complications,

Reliable evidemce on this point is wanting.

The antipyretic treatment is seldom so effec-
tive as to deserve its name. As the result of the
bath treatment in 6,000 cases of Enteric Fever the
average reduction in temperature has been given as
half a degree, Cent . (Boychard). Nevertheless, the

frequency of secondary complications 1is stated to



be diminished. If such be the case, 1t 1is possible
that the improved general condition of the patients
has greater protective potency than the higher tem=-

perature.

The advantage of protecting patients against chill,
especially in the case of feverswhich predispose to se-

condary respiratory complications, 1is beyond question.

So far as secondary infections are concerned the
prophylactic use of bactericidal serum cannot be regarded

as more than a possibility of the future.

To secure the patient, when possible, against the
advent of secondary micro-organisms 1s clearly a point
of greater practical weight than to combat susceptibility.
It is a method which, in spite of its limitations, de-
serves wider acceptance. It has to be admitted that some
of the micro-organisms are commonly found to be present
in heqlth. Clinical experience, however, shows that se-
condary infection rarely occurs until they are re-enforced
from an adventitious source. Possibly, as elsewhere
suggested, they are of an attenuated strain or present

in insufficient numbers.

Thus, streptococci may be found in the ordinary
sore throat of Scarlet Fever, but the case remains :
simple until the patient is brought in contact with
another suffering from the anginous type of the

disease.
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Isolation, employed to protect others from the pri-
mary protection also safeguards the patient in some QGgree
against localised infectlons, and; in particular,against
other diseases which are usually primary. Nevertheless,
hospital practice indicates that "mixed" cases rust be
exceedingly common, especially among the poor. This will
no doubt become increasingly apparent as dlagnostic me-
thods 1improve, and it will be found that many of the se-
condary rashes now regarded as anomalous manifestations
of the primary disease are really the outcome of fresh
infection. The frequent occurrence of mixed cases among
the poor 1s partly explained by the fact that 1isolation
at home cannot be more than nominal. The value of isola-
tion to the patient depends on a recognition of its ne-
cessity. So long as the only end 1n‘view is to prevent
the spread of infection from him, there will always be

the danger of its spreading to him.

In addition to general 1isolation the patient should
be protected against dirt-borne  bacteria - especially
pyvogenic. In surgery the important influence of absolute
cleanliness in this regard underlies all treatment, There
is still room, however, for its more thorough application
as a therapeutic - as against a mere hygienic - medical
method. In the homes of the richer classes, no doubt,
the hygienic conditions often approach therapeutic re-
quirements, but among the poor the surroundings are com-
gonly such as to provoke secondary infection. It is by
no means uncommon for the children of the latter to use,

as additional bed-slothes, garments which, from being



worn in dirty surroundings, are impregnated with organic
filth, Cam it be wondered that children lying 1ill of :
measles in such circumstances die in large numbers from
broncho-pneumonic complications? Counsel of perfection,
would, of course, be absurd where the obstacles are so

great; but, in addition to the removal of all unnecessary

fabrics from the sick room it would surely not be too much

to insist that the patient's bed-clothes (including the
blankets which are not usually treated in this way)
should not only be washed, but boiled, before being used
by him and that the attendant should pay special regard
to personal and general cleanliness.

In hospital the source of infection lies in another—
direction. A considerable proportion of the cases ad-
mitted - especially from poor neighbourhoods - have been
kept at home untll serious secondary symptoms have arisen.
The removal of these "late" cases 1s deprecated by hos-
pltal managers on the grounds that the patient's condi-
tion is often already beyvond treatment so that he is
uselessly subjected to a journey which must be trying
under the most favourable conditions while the hospital
death-rate 1s adversely affected. It 1s argued - and the
contention is in keeping with the views I am advocating -
that by earlier removal the grave secondary features of
such cases would be obviated.

There is an aspect of the question, however, which T
believe not to be generally apprehended, although the
weightiest objection to indiscriminate removals turns upon

it - and that is the danger of secondary infection to
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which cases already in hospital are subjected. When a
patient 1s suffering from mixed infection of two primary
di seases, such as Scarlet Fever and Diphtheria, previous
notice is sometimes given and special arrangements are
accordingly made for isolation; or, failling such notice,
the diagnosis 1s made on admission. In many late cases,
however, the stage when a certain diagnosis might have
been possible has passed and the patient is placed among
those to whom he 1s infectious as regards one of the di-
seases from which he 1s suffering. Again, slight secon-
dary febrile attacks are often not gemine recrudescences
but superadded affections. In thess two ways foreign 1in-
fections are frequently introduced into fever wards by
late casas,and herein, no doubt, lies the explanation of
the outbreaks of Diphtheria among Scarlet Fever patients,which
in certain large hospitals, was the cause of considerable
mortality before #he- bacteriological diagnosis and sero-
pathy came 1into vogue. The forms of sscondary infection,
however, to which I would like to draw special attention
are those due to pyogenic organisms, because their infec-
tious nature is rarely accepted in practice. In say, an
acute Scarlet Fever ward there are almost invariably a
number of so-called "septic" cases, admitted as such or
resulting from secondary infection acquired in hospital.
It must be within the experience of the medical staff of
most large fever hospltals that a considerable proportion
of mild scarlatinal cases, admitted in a condition which
should make unihterrupted recovery a matter of reasonable

certainty, develop an anginous type of the disease or
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such complications as otitis conjunctivitis, adenitis,
abscesses, and ulcers - and this under favourable con-
ditions as regards ventilation, diet and nursing. These
results of indiscriminate segregation explain, in part,
the reason why the average period of isolation is so much
longer in hospital than at home. The vexed question of
what their friends regard as the excessively prolonged
detention of Scarlet Fever patients in hospital 1s one
which has received much attention during the last few
years, and there is little doubt that the clinical facts
connected with many cases in which pérents holding the
"six weeks' theory" assume & critical attitude are of a
kind militating against the present system of isolatioh.
As before explained, removal to hospital before secondary
complications have time to develop 1s the fundamentsal
reredy. When, however, a secondar ily infected case has
to be admitted or occurs in the wards I am of opinion that
it should be segregated with other similar ones., I fully
appreciate that such a system involves greater administra-
tive cormplexity and an increased cost in hospital construc-
tion; but, so far as expense is concerned 1t appears
highly probable that the public will sanction 1it, if,in-
deed, public opinion is not the means of rorcingfthe

ques tion to the front.

In regard to prophylaxis it rerains to note that an-
tiseptics, when applied to the primary local lesion, have
a distinct value. Lennox Browne maintains that an anti-

septic gargle protects against diphtheria and experience



shows that similar treatment discourages secondary in-
fections generally., For this reason local antiseptics
should not be discontinued when the primary condition no
longer indicates their use, but should be applied at less
frequent intervals until the possibility of secondary
invasion has passed. When the primary lesion is within
reach of a stream of water, as is the case with the mu-
cous membrane of the nose &and pharynx, frequent syringing

with an antiseptic sclution such as Boracic Lotion not

only fulfils the above mentioned requirement, but forcibly

dislodges micro-organisms and thus hinders infection. The
adrministration of intestinel antiseptics, in so far as 1t
discourages secondary invasion by way of the ulcers of
Enteric Fever falls within the preventive method. It
has, however, & more general utility as will be presently
noted. I have no faith in the so-called saturation of
the system by antiseptics (excepting creasote in Phthi-
sis), and have found that it has no inf luence in the pre-

vention of secondary infection.

Once secondary infection has become established the
preventive method is narrowed down to the continued local
use of antiseptic solutions. In some cases it 1is pos-
sible in this way partly to control the process of in-
fection. To others special local methods of treatment
are applicable. The next indication 1s to neutralise
the toxic substances resulting from secondary infection.
The.injection of diphtheritic and streptococcal anti-
toxins are examples of this method, the utility of which

is at present very restricted. When it does not apply
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the direct toxic effects can only be treated symptomatic-
ally and the exaretion of the toxins encouraged . In the
case of the indirect toxic effects, classed as uraemic,
the therapeutlc possibilities are greater, but the means
which I systeratically employ cannot be more than out-
lined here as they are more pertinent to primary infection
and are never delayed until the occurrence of sec ondary
corplications unless the latter supervenes in a case pre-
viously regarded as too mild for more than expectant
treatment., The syster in question is the logical outcome
of Bowchard's teaching as to the nature of the febrile
toxaemic condition, and, indeed, same of 1ts main fea-
tures belong to his method of treating Enteric Fever.

Its objects are to diminish the production of the varilous
indirect toxic substances, and to prevent the accumulation
in the blood both of them and of the specific toxines,.
The formafion of toxic matter originating from perverted
digestion is met by careful dieting with zyminised foods.
Undue bacterial activity in the alimentary canal 1s com-
bated by means of intestinal antiseptics which I regard
as of the greatest value in the treatment of the toxaemia
of all the acute Zymotic diseases, After careful experi-
ment with all the commoner intestinal antiseptics, not
exc luding naphthol, I have formed the opinion that Yeo's
chlorine solution stands alone in its all-round utility.
Its efficacy has been doubted on the ground that it is
absorbed early in its course along the intestine. The
post-mortem of a case reported by my predecessor at Lin-

acre Hospital, Dr Edwardes, and quoted by Veo, disposes



of this allegation, Moreover the effect of the prepara-
tion on intestinal putrefaction, as indicated by the stools,
outweighs any theoretical objection, Excessive absorption
fror stagnating intestinal matters 1s prevented by the

use of laxatives and large simple enemas. Purgation, es-
pecially by hydrogogue salines, is, on the other hand,
avoided, except at the very outset. It is true that pur-
gation produces an improvemeht in the uraemic condition,
when present, but it 1s only temporary, and is followed

by aggravation owing to reduction in the quantity of

urine passed. Por the same reason the prevention of vo-
miting and symptomatic diarrhoea 1s regarded as important.
In the earlier febrile stage salts of potass are freely
given in the form of imperial drink, with other saline
substances; but when uraemic symptoms are evidenced pre-
cautions are taken against thelr excessive introduction
into the blood, such substances as bromide of potassium
being withheld . Chlorate of potassium is regarded as
specially objectionable on account of fts unfavourable
effect on renal-excretion. It is a substance which, of
course, 1s widely prescribed, often in practically un-
limited doses and also as strong douches and gargles, for
the anginé of Scarlet Fever, and I am satisfied that it
may, in such circumstances, seriously prejudice the chances
of reccvery. It is a question as to how far the accumu-
lation of imperfectly oxidized proteid substances can be
checked. I generally exclude frorx my fever-dietary meat-
extracts of the beef-tea type as likely to contribute to

the condit ion to which Jaccoud has applied the generic



term "creatinaemia." At the same tire, it 1s necessary
to admit the "proteid-sparing" value of gelatine. When
the concentration of the substances in question bec ames
so great as to interfere with the process of nutritive
exchange and diminished metabolic activity is indicated
by a falling temperature and general vital depression,
Boavhard recommends the inhalation of oxygen. My experi-
ence of this treatment 1s small but favourable. In re-
gard to the antipyretic method, it must be admitted that
a high temperature is often accorpanied by a group of
symptoms closely resembling some of those which are as-~
cribed to direct toxic influences. It 1is possible that
the pyrexia produces these morbid phenomena by altering
the blood distribution. In any case, a marked temporary
reduction in temperature, such as that brought about by

a cold bath, is frequently accompanied by a proportionate
mitigation of the symptoms in question and this relation
can be traced throughout the ebb and flow of the febrile
stage. It is a matter which has only a slight bearing
on the treatment of secondary infection as a consistent
reduction of temperature by this method 1is not at pre-
sent attainable, and, in my opinion, it has only a res-
tricted valuve. The total toxicity of the blcod can be
reduced by depletion. In non-febrile uraemia, such as
that resulting from post-scarlatinal nephritis (often
occurring without pyrexia) this methed may be serviceable
and I have seen life saved by its adoption. Bleeding in
febrile ursemia, however, is never likely to be re-es-

tablished as more than a heroic and éxtrame‘rescﬁrcé. Ve
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are able, nevertheless, to study 1ts effect in certain
cases of Enteric Fever with intestinal haemorrhage. It is
impossible to overlook the great improvement - frequent-
ly sustained - which follows such adventitious haemorrhage.
The last and most important point in the treatment of
febrile toxaemia, direct and indirect, is to maintain,
and, 1f possible, increase the excretion of urine. The
value of vicarious excretion I believe to be clinically
disproved and staterments already made indicate the danger
of seeking to promote an intestinal action of this kind
by means of purgatives, Again, I have been unable to
saticsfy myself that in cases in which uraemia 1s of the
febrile type pilocarpine is otherwise than harmful. Di-
gitalls as a diuretic, in such cases, cannot be -given
even in swall doses with safety, caffeine being the best
drug. The only effective method of augmenting the urine,

however, is the liberal administration - forced, if ne-

cessary - of water, and the early and continued applica-

tion of very large poultices over the kidneys. Cupping

cannot compare with poulticing as means of treating oli-
guria or even suppression. Chilling of the surface of

the body and especially of the extremities, 1s usually
followed by & reduced flow of urine, so that keeping ef
the patient warm may he mentioned as a last cardinal point

in the treatment of toxaenia.

The results obtained by the above system of treat-
ment, to which, for convenience, I apply the ternm anti-

toxaemic, have been highly satisfactory, more particular-
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ly in cases rendered critical by the additional toxic ef-
fects of secondary infection. At-Linacre Hospital ,among

of Entevee Fevev
exceptionally severe cases with a high percentage of se-
condary complicaﬁions, especially pulmonary, the death-
rate was reduced from 17 to 12 per cent., In Small-pox
cases, durlng & severe epldemic, it was difficult to
trace the result, owing to the perturbing effect of pre-
vious vaccination. In the unmodified type of the diseass,
however, the treatment seemed to have a controlling in-
fluence over the eruptive fever (which is partly, 1f not
wholly, due to superadded secondary 1infsction by pyogenic
organisms located in the pox). This is important, hecause
there is no condition in which the course of the pyrexia
i1s of more reliable prognostic significance than the se-
condary fever of'VBriola. Scarlet Fever hospltal returns,
again, are apt to be misleading, as the patlients admitted
are divisible into a large group of "early" cases which:-
almost invariably recover and a proportionate minority
of late 'cases of which many die. The adventitious and
constantly varying relation between these two classes de-
termines the total death rate and explains the irregu-
larity of hospltal statistics. It is here, therefore,
again necessary to judge the efficacy of the treatment
by its effect on individual late (usually secondarily in-
facted) cases, and I have no hesitation in testifying to
its value. Diphtheria, however, is the diseass in which
the beneficial results are most manifest, In early cases,
of course, the serum treatment overshadows them; but at

Plaistow Hospital (where late cases, coming from the low-



lying district of East London beyond the Lea, are un-
fortunately so numerous as t0 have lately necessitated
the issue of a circular to medical practitioners empha-
sising the expediency of early removal) the effect of
the treatmrent has been to reduce by one third the mor-
tality among patients too far advanced to benefit by 1in-
jections of antitoxin, or complicated by secondary in-
fections which the sarum (notwithstanding recent state-

ments to the contrary) does not appear to influence.

This essay cannot be more fitly ended than with the
detailed report of a case involving the system of treat-
ment which 1t advocates. The casa summitted is by no
means unique, but will bring home the value of the treat-
ment in a more practical way than can be done by means of

a mere statistical return.

E.H. aged two and a half years, was admitted
to Plaistow Hospltal on December 31st,18%6, suffering
from Diphtheria of four days! duration. There was
nothing requiring remark in his past or family his-
tory. He was moderately well nourished. His face
was pale and he was in a condition of apathy. The
lungs and heart were normal. The respirations num-
bered 20 and the pulss 108, The latter was small,
weak, and inclinad to be irregular. The temperature
was 99.6° Fahr. A specimen of the urine could not
be obtained. Both tonsils were covered with thick
membrane which extended backwards on the walls of

the pharynx and encroached slightly on each side
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upon the soft palate. There was a slighf mﬁco-
purulent discharge from the nose and the sub-maxil-
lary and cervical glands on each side were distinct-
ly enlarged with infiltration of the surrounding
tissues., I confirmed the diagnosis of diphtheria
by the culture method and an unfavourable but guard-
ed prognosis was given. The pharynx and nose were
directed to be syringed with a satwated solution
of Boracic Acid four hourly. No drug was prescribed
by the mouth as there was a history of repeated vo-
‘miting before admission. Three thousand units of
antitoxin were injected at 2 p.m.; two thousand at
5,20; and two thousand at midnight - in all seven
thousandl units, The diet consisted of over-zyminis-
ed milk, given two hourly with one drachm of whiskey,
and this the patient swallowed easily and willingly.
Jan. 1. The patient was reported to have had

a good night, keeping warm, and passing urine freely
in bed. Although still swallowing easily he was
less willing to take milk, of which only twelve
ounces had been administered. The membrane was
found to have spread over the greater part of the
front of the uvula. DPuring this day the nasal dis-
charge increased, but there was no other change.

| Jan. 2. No change was no}ed during the night
except that the patient was extremely difficult to
feed, although swallowing with ease. The pulse was
noted to be irregular during the afternoon and sul-

1 .
phate of strychnine( /450 gr.) hypodermically or-
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dered four hourly. A large pilece of merbrane was
rexoved by syringing at 3 p.m. and the patient was
d ightly sick afterwards,l Bowels moved.

Jan. 3. The patient only took eleven ounces
of milk during the night and, for the first time,
no urine was passed, At noon the pharynx was found
to be much clearer, the membrane being mainly on the
front of the uvula and‘betweenlits base on each side
and the soft palate. The bowels were moved towards
evening, with very little urine, At night the nasal
di scharge was noted to have disappeared (often, when
sudden, a bad sign) and at midnight the pulse was
distinctly weaker.

Jan. 4. No urire was passed during the early
part of the night. Feeding.with the nasal tube was
commenced at 1 a.me wWith a hard zyminised ne at sup~
posltary at similar intervals., A large poultice
was applied over the kidneys at 6 a.m. While it
was on the patient passed urine freely amd shortly
afterwards his pulse and general condition were noted
to be distinctly improved. Later the bowels were
moved. The poultices were ordered to be applied
night and morning at 6 o'clocke.

Jan., 5. The patient's condition was improved,
and the pharynx clearer. Urine fas passed abundant-
ly. The poultices were discontinued in order to
observe the effect on excretion. For the first time
two ounces of urine were saved and found to contain
"a marked quantity" of albumen. Slight coughing at

intervals was reported durirng the day.
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Jan. 6. The patient had a quiet night but was
oécasionally disturbed by cough due to bronchial
catarrh. The respirations increased, reaching 36
towards the morning. The pharynx was then clear
but 1ts mucous membrane granular. Since admission
the temperature had risen to a maximum of 101° Fahr.
on the 3rd, and then fallen to normal at certain |
times on the 5th, Early on the 6th it rose to 102.8
and the respirations to 40. Bronchitic rales were
audible over both lungs and the percussion note to-
wards the lower part of the right posterior axillary
fold was thought to be slightly impaired and the
breathing tubular. The diagnosis was secondary
broncho-pneumonia, pyogenic cocci with and without
the diphtheria bacillus having been found in the
bronchial secretion in post-mortems of similar cases.
From the time that the temperature began to rise
(3 a.m.) until the evening of this day the patient
only passed a trace of urine. During the day he was
repeatedly sick. A poultice was ordered as bafore,
and 5 minims of spirit of camphor added to the nasal
feeds, which were reduced to three ounces of over-
zyminised milk and an equal quantity of. water added.
A steam-tent was also erected and terebene used in .
the kettle. After the poultice the patlient was
noted to have passedma falr quantity"of urine in bed.

Jan, 7. A good night was passed, although
cough was somewhat frequent. There was also a ten-

dency to sickness, but no actual vomiting. Urine
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was passed freely after both poultices. The pulse
continued stronger and more regular throughout the
day while the respirations only averaged 26.

Jan. 8 to 11. There was some improvement on the

whole in the general condition, but the stools were
slightly offensive.

Jan. 12, Suppositories were stopped as patient
passed three very offensive liquid stools. Chlorine
solutl on was ordered to be added to the nasal feeds.

Jan. 13. The stools were much less offensive-
partly due to clearing out the lower bowel with an
enema.

Jan. 14. The patient passed abundant urine,
but the albuminuria was found to have increased.
Slight cramp of both hands was noted by the night-
nurse, The strychnine injections were discontinued.

Jan. 15.. Tetanic fixture of the fingers of
both hands in the "dinner-fork" position was noted.
The feet were also slightly affected, The pulmonary
condition had improved, but the left ear was discharg-
ings abundant urine was passed: also stool "fairly
consistent and not offensive . "

Jan. 17. The head was slightly retracted. "At
9.30 p.m. the patient had a prolonged convulsive at-
tack when his face and lips became blue" (Nurse's
report). The patient was semi-conscious throughout
this day, when only a small quantity of urine was
passed. The syringing of the pharynx was discon-

tinued.



Jan. 18, The patlent had slight convulsions at
2 a.m. At 5.30 p.m. he had a severe fit - "hands
clenched with thumbs in palms, head very much retract-
ed and respirations slower" (Nurse's report). The
extremities were difficult to keep warm. The pulse
averaged 112 and there was no change in its charac-
ter. The bowels were well moved and a fair quantity
of urine passed. The patient was in a condition of
stupor.

Jan. 19. There was sickness after all feeds
from shortly after:midnight until 2 p.r. 8ix hourly
supposlitaries were recommenced. At 4 p.m. a nasal
feed of water was given, two drachms of milk added
té the following one, and this quantity doubled un-
til the undiluted milk was being retained. Urine
was passed freely after the evening poultice. As
the whiskey in his feeds seemsd to induce retching,
two drachms with two ounces of water were orderéd to
be given midway between the suppositaries. The res-
pirations were 24 and the pulse 120.

Jan. 20. "The child had a quiet and comfortable
night without wvomiting or inclination to vomit"
(Nursets report). At 11 a . the patient's condi-
tion was unchanged. No urine had been passsd since
the evening poultice: one was now applied without
result. Patient had a slight convulsive attack at
1l p.m. with internal squint and was subsequently
sick., The whiskey, even when administered by the

gravitation method, was rejected. A poultice was
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ordered at 4 p.r. for one hour, to be repeated at 8
o'clock. A small quantity of urire was passed after
‘the second one. The patient appeared to be exceeding-
ly weak at 8 p.m. and his pulse was slmost impercep-
tible.

Jan. 21. Whiskey was once more added to a feegq
but rejected. Hallf an ounce of champagne, however,
was retained and this quantity was ordered to be
addad to each nasal feed. The poultices were con-
tinued four hourly, and the patient paséed urine
three times 1in fair quantity. The pulsa towards
night distinctly improved.

Jan. 22 - 256, Urine passed freely. No change

except that the spasp of the hands and feet bacape
gradually less and had disappeared by the latter date.

Jan. 26. The patellar reflsxes were found to be
absent. The puplls were sluggish and there was slight
internal squint. The flaccidity of the muscles and
‘absance of movements indicated wide-spread paralysis.

Jan.27. The patient was lower and quite insen-
sible, the pulse bemqvery irregular and extremely
difficult to counst.

Feb. 1. The patient was now at his worst.

Prom the time that the‘tetanic condition began to
disappear = that:is, with the incidence of paraly-
sis - rapld emaciation was noticeable - and he was
now extremely thin. Thé pulse was uncountable and
between 2 and 3 a.m. he was in a state of collapse
and apparently.ﬁoribund. The only favourable ele-

ments in the case were that he was not sick and



urine was passed freely after a poultice.

FPeb. 2. The patient passed a large quantity
of urine and there was no sickness, Towards the
evening a very markéd improverent in his condition
was apparent.

Feb. 4 - 5, The improveuwent steadily increased.

Urine apundant. Cough almost ceased.

Feb. 6. The patlent was distinctly brighter.

Feb. 10, The steam-tent was discontinued.

The patient refused food by the mouth.

Feb. 12. The patient for the first time, took

distinct notice of his surroundings and even &at-
tempted to play with a toy for a few moments., A
little candy was given to him to suck, this being
the best wethod of inducing young children to resume
feeding by the mouth when the nasal tube has been
used for a lengthened period.

Feb. 15. Patient very much better in every way
and less emaciatéd.

Feb, 19, Towards the evening &4 new probation-
er, who was given charge of the patlent for a few
hours,allowed him to become markedly chilled. His
extremities were quite cold and his pulse almost im-
perceptible, He was wrapped in relays of hot blan-
kets, surrounded with hot-water bottles, and a
drachm of whiskey with hot milk given by nasal tube
every hour. Only a trace of urine was passed at

midnight after a poultice.

Feb. 20. The urine continued very scalitye.
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Hot blankets and bottles were required continuously.

Feb:mgi. The patient passed urine abundantly

after the morning poultice. During tne day there
was rapid general improvement.

Febe. 22. The patient had quite recovered,
passing urine freely. A specimen was saved, and
Tound to contain no albumen. The specific gravity
was 1115,

| Feb. 23. The patient was taken round the ward
wrapped in a blanket and was bright and alert.

Peb. 26f The patient was propped up in bed
with a pillow, and took semi-solid food by . mouth
without coughing. Water, hoﬁever, appeared to enter
the larynx, and this was consequently still giyen
by the nasal tube. The poultices were discontinued.

March 2. The nasal tube was no longer required.

March 4. The patient was put on & fairly full
diet.

March 7. He was dressed for the first time and
up for an hour in a baby's chair,

March 28, The patient was discharged. He was

beginning to walk again, was well nourished, and in

perfect health.



APPENDIX

It is proposed here to deal in the briefest manner
possible with the commoner secondary infections compli-
cating the individual fevers, Many, as regards their
local features, are trivial, but, as I have endeavoured
to make plain in the text of the essay, 1t 1s their con-
stitutional influence on an antecedent pathological con-
dition whicih makes them important. Exieusive research
has convinced me that this relation between local affec-
tions, often of a minor character, and grave gensral dis-
turbance, has not been sufficiently recognised or ac-
cepted as a basis for definite treatment,

The subject of the Appendix involves a controversial
element which will he avoided, my own opinion having been
declared at the outset, Signs have not been wanting of
late that the growiﬁg assurance of the bacteriologist as
to the pathogeny of certain microbic affections has not
been accompanied by a proportionate readiness on the part
of the physician to accept the facts as proved. It seems
to me that this is the result of the t®o early specialisg-
ation of & suﬁject which involves such important c linical
issues. It is the physician-bacteriologist, rather than
- the laboratory worker, with whom the verdict lies, and
it is $0 be hoped that, in the near future, clinical bac-
teriology will assume the place which cannot be right-
fully claimed either by medicine or bacteriology as a.

geparate science.
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ENTERIC FEVER

The necrotic lesion produced in the intestine by
the primary Eberth-Gaffky bacillus provides the chief

local lesion for secondarv infection in Typhoid gases.

The primary micro-organisms penetrate the mesenteric glands

and are also found in the spleen., Gaining access to the
blood-current their selective action comes into play and,
in consequence, they are seldom to be isolated from it.
The- -much-discussed question as to whether they are ever
the cause, per se, of suppurative lesions bears upon se-
condary infection and is probably to be answered in the
affirmative., They have been found alone in periosteal
abscesses, parotitis, renal abscesses, and rarely, in
post-typhoid ulcerative endocarditis., Experimental evi-
dence suggests that if these infections had been origin-
ally mixed the secondayy rather than the primary or-
ganisms would have survived.

The conditions induced by Enteric Pever are special-
1y favourable to secondary infection. The conveyance of
extrinsic secondary micro-organisms to the primary local
lesion 1s made possible by the perversion of the gastric
secretion., More than this, the disease is peculiar in
that there exists normally in the region of the primary
lesion a special secondary organism - the Bacillus Coli
Communis - which multiplies with enormous rapldity under
the abnormal conditions. It has been suggested that the
primary toxins augment the virulence of the Bacillus Coli

On the other hand the general toxic effect of the latter
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muét be very slight if widal's reaction-is to be taken
as a measure of the resulting immunity. The Bacillus Coiil
follows the distribution of thé primary bacterium, penes -
trating by means of the dulcers. It is abundant in the |
mesenteric glands and a common factor in the production
of various remote suppurative lesions. The pyogenic
coccl also obtain access to the tissuss by means of the
ulcers and are present with‘or without the Bacillus Ty-
phosus and Baclllus Coli in various distant leslions such
as meningitis. Bouschard has shown that the
natural putrefactive process in the intestine 1is greatly
increased during an attack of Enteric Fever and though
the bacteria involved may not havae the power of invasion
the absorption of poilsons gemnerated by them beyond all
doubt adds to the general intoxication.

A catarrhal condition of the respiratory mucous men-
brane is almost invariably present in typhoid cases, while
ulceration, especially laryngeal, is by no means uncom-
mon. In addition to the primar& micro-organism strepto-
cocci and pneumo-cocci may be implicated in this condi-
tion. Among other complications due in part or wholly
to pyvogenic bacterla are otitis, empyema, and parotitis.
Pneumo=é¢occi alone or with the primary bacilli are pre-
sent in the congestiw and broncho-pneumonic patches which
constitute the commonest lung-complications. Secondary
infection by way of bedsore ;hould, in these days of

scientific nursing, be impossible.

It is evident that intestinal antisepsis, wvhile in-

dicated in all zymotic diseasas, is speclally called for in



Typhoid Pever. Its wide vogue appears to be due to a
belief that 1t modifies the virulence of the primary in-
fection. If it could be adépted at the very outset, bes
fore the hacteria have penetrated the tissues, no doubt
this result would be obtained.and, in ordinary cases it
may prevent that form of relapse due to infection of
fresh areas. Holding this view Ihave prescribed, as a
‘prophylactic, chlorine solution for persons subjected to
exceptional danger of infection and with apparent suc-
cess. That intestinal antiseptics can modify or abort
the primary infective process when given after a clinical
diagnosis is possible I do not believe, since no case of
the kind has eve¥ come under my notice. The great value
of such substances lies in theilr power of inhibiting se-
condary infection, whether by the Bacillus Coli or the
pyogenic bacteria and their still more remarkable effi-
cacy in preventing intest;nal putrefaction. As regards
the drug to be eelected, I am strongly opposed to the use
of guéiacol, phenol and their compounds on the ground .
that thelr effect in intensifying the uraemic condition,
probably by hampering excretion, far outweighs their un-
doubted power of arresting ;ntestinél putrefaction. This
is, of course, contrary to the generally accepted esti-
mate of their value. Their reputation seems to be found-
ed on thelr use in very small doses and in mild cases.

My results in 100 cases of severe Enterlc Fever, treated
with creasote, can only be described as disastrous. The
Sister who had charge of the series contracted the di-

sease towards the end and absolutely refused to take the
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drug! As already stated, I regard Yeo's chlorine-water
as the best intestinal antiseptic. Free administration
is essential, as much as two ounces being given to an
adult every two hours. Although not pleasant to take, 1t
is ant-emetic rather than otherwise. In spite of its
reputation as an ideal non-poisonous intestinal anti-
septic Naphthol appears in some patients to induce sudden
coma, sickness and collapse, This 1s, also, contrary to
the view commonly held. It has occurred to me that, in
the cases above-mentioned, conditions favourable to ab-
sorption may suddenly arise. It is usual for the com-
fort of the patlent to cleanse his mouth from time to
time wi th such preparation-as boroglyceride. In severe
cases, instead of or in addition to such treatment I
order the mouth, pharynx and nose to be: thoroughly sy-
ringed with boracic lotion four-hourly, in order to dis-
courage the lodgment of the secondary micro-orgam isms to
which reference has been made. Patlients seldom find this

process irksome, and, indeed, marny welcome 1it.

TYPHUS PEVER

This rare disease, of which I saw about a score of
cases when in Liverpool, 1s peculiarly free from secon-
dary microbic complications, abscesses in the cervical

region alone being sufficiently common to require mention.
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VARIOLA

Small-pox 1is specially interesting, as being a di-
sease in which almost all the dangerous symptoms are due
to secondary invasion and intoxication, the only excep-
tion to this rule being those strictly malignant cases -
especially of the haemorrhaglec type - 1in which déath oc-
curs in the earlier stage. The vesicles, when forming,
do not contain secondary bacteria, but later, in addition
to saprophytes, the 8taphyloTecoccu s Aureus, with the Sta-
phylo-coccus Cereus Flavus, always appears. In some cases
the Streptococcus Pyogenes 1s also presant. The incidence
of these m1Cro—organisms seenms to be an essential feature
of the unmodified disease and it would be a fair inference
that the general preventive methods suggested in the text
would have little or no influence upon it. Nevertheless,
Bianchi has obtained favourable ;esults by rendering the
surroundings of his patients as nearly as possible asep-
tic. An improved application of the seropathic method
is now foreshadowed as a prophylactic and curative method,
but the difficultles are great. The red-light treatment
appears to have a doubtful effect in modifying the bac-
terial activity. Having regard for the fact that in the
stage of maturation the small pox patient is infected by
a vast number of secondary pyogenlc organisms the common
occurrence of suppurative, and allied, complications is
explained. Among such are conJuncfivitis and corneal
ulcer with i1ts possibilities, including panophthalmitis

(rarer than formerly): adehitis; otitis media and its
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extensions; laryngeal ulceration, perichondritis and
necrosis of the cartilage; bronchitis, lobular pneumonia
and empyema; boils, abecesses, erysipelatous inflammations
and cellulitis., Lobar pneumonia is comparatively rare
and pyaemia no longer common.

Thorough syringing with boracic lotion controls some
of the above conditions, especially the eye-complications.
Anti-streptococcic serum, at best, can only influence one
of the diverse infections, not always present in a con-
siderable degree.

Owing to the strict isolation of small-pox cases
invasion- by other then ubliquitous pyogenic bacteria is

rare.

VACCINIA

The question of mixed and secondary infection
through the artificial lesion caused by vaccination 1is,
needless to say, a burning one. No doubt the secondary
organisms are more often introduced subsequent to vaccin-
ation, owing to want of care or cleanliness; but a recent
public enquiry indicated the grave results which may fol-
low mixed infectlon at the time of inoculation. Statis-
tics following the general adoption of glycerinated lymph
will throw an interesting light on the question of mixed

versus secondary infection.



VRRICELLA

Chicken-pox runs its course in the great ma jority
of cases without complicatlions having a secondary origin.
A notable exception is the condition known as Varicella
fangrenosa in which there 1s probably a tubercular ele-

mente.

EPIDEMIC INFPLUENZA

The influenza hacillus is almost always associated
with the pneumococcus or with pyogenic bacterla in the
early respiratory complications which so commonly effect
this diseass, On the other hand the primary organism:
has : been found alone in suppurating pulwmonary foci and
even in otitis media and meningitis. Iﬁ lobular pneu-
monia it is usually associated with the Streptococcus
Pyogenes or the pneumococcus: in empyema the latter or-
ganism 1s commonly present without 1it. The primary or-
ganism seems to exalt the virulance of the pneumococcus.
Hange the lobar pneumonia of convalescgnce is most fatal,
while the appearance of the diplococcus in distant se-
condary lesions, such as meningitis, is a further indi-
cation of this effect,

If the seropathic treatment of conditions due to in-
vasion by the pneumococcus is placed on an assured basis,
one of its most useful purposes will be the prevention

of influenzal secondary infection.
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WHOOPING COUGH

Pertussis, after diarrhoea, 1s the great cause of
.zymotic infant mortality, death being generally due to
secondary lobular pneumonia. When this condition is fol-
lowed by caseation: of the bronchial glénds the latter

may become foci for a general tuberculosis.

RUBEOLA

This affection is practically free'from secondary
complications and it only requires mention to repudiate
‘the theory ascribing it to a mixed infection by Scarlet
Fever and Measlas, #gainst neither of which diseases an

attack of Rubeola is protective (Goodall and Washbourn<)

!

MEASLES

Measles; per se, is seldom dangerous, death beling
a lwost invafiably due to secondary 1infection. As the
primary disease is frequently regarded as a domestie¢ ail-
ment, and its connection witn gravevsecondary complica~
tions is not always evident to the medical man called in
late, or admitted by the child's pareuts, it 1s likely
that the mortality due to it 1s much higher than is shown
by statistics. The primary local lesion is an extensive
catarrh of the respiratory tract and the conjunctiva, and,

in a less marked degree, of the mouth and pharynx. In-
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vasion by pyogenic bacterie commonly follows and the 8trep-
tococcus Pyogenes may be specially noted as the usual
cause of broncho-pneumonia,., Among other complications
of the same class are cervical lymphadenitis and cellu-
litis; cancrum oris; pleurlisy with effusion - usually pu-
rulent; blepharitis, conjunctivitis,'corneal ulcer and
parnophthalmitls; otitis and otorrhoea; and noma vulvae,
Lobar pneumonis ie comparatively rare. There 1is suscep-
tibility to other primary infections affecting the same
tract as measles - as, for example, Whooping cough and
Diphtheria, The latter 1s much commoner than is gener-
ally admitted amd is of a most fatal type, being general-
ly laryngeal. It especially affects the stage of defer-
vescence, and its recognition is a matter of vital im-
portance since the early injection of antitoxin provides
& certain cure. During convalescence from Measles and
for a considerable period afterwards, patients are prone
to contract tubercular affections, generally pulmonary,
but occasionally in the form of meningitis or peritonitis.
For reasons stated elsewhere the complications due to
pyogenic organisms are best prevented and mitigated by
making the patient's surroundings approximately aseptic.
This is borne out by the fact, generally admitted, that
insanitary surroundings prejudicially affect the epi-
demic type. Antiseptic douches are, of course, alse 1in-
dicated, A§ regards tuberculosis, all milk taken by the
patient during the period of susceptibility should be
bolled and associsation with 1ndiyiduals suffering from

tubercular 1nfectioné avoided.
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The following case 1s of interest as throwing |
a special light on the value of preventive methods
I was called in by Dr A, to sea A.C., aged 5, suf-
fering from a éevere.primary attack of Measles then
approaching its acwe. The child's past history re-
vealed a number of minor ailments, but nothing im~
portant, while, previous to falling ill, it had been
in good health. Much anxiety was expressed by the
parents as two brothers had died of measles with
pulmonary complications and a sister had also suf-
fered from a severe attack. Nevertheless a favour-
able prognosis was given although the mother ex-
pressed herself as resigned to the loss of the child,
Precautions of an extrere kind were taken as regards
cleanliness and antiseptics freely used. A.C. made
& rapid reccvery without bronchitic or pulmonary

complications,

SCARLET FEVER.

In 1ts malignant form simple ‘Scarlet Fever 1s very
fatal; but strictly malignant cases are rare and it is to
the auxiliary or distinct effect of secondary complica-
tions that death is usually attributable. Whatever may
be the nature of the primary organisms it appears to
fostei the growth and increase the virulence of the Strep-
tococcus Pyogenes which is almost invariably present in
cultures from scarlatinal throats. In certain cases,

under favouring conditions, the streptococcal infection
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bécames predominant, the immediate resnult being a marked
aggravaetion of the local leslon, constituting Scarlatina
Anginosa. Other cocci may be involved and, by extension,
a variety of lesions may result. Among these are gan-
grenous conditions of the pharynx, suppurative tonsilli-
tis, laryngeal oedema and ulceration; hronchitis, lobular
and lobar pneumonisa and empyera; rhinitis, otitis; adeni-
tis and cervical cellulitis; blepharitis, conjunctivitis
and corneal ulcer. Pyaemie originating from otitis or
severe septic sore throat, may supervene, with such con-
sequences as suppurative arthritis and periosteal and
other abscesses. Scarlatinal nephritis i1s to be régarded
as having a primar& toxic source although streptococci
have been found in the kidneys in some cases. Scarlatin-
al rheumatisr in light of 1its age-incidence, is probably
not due to a secondary infection and appears also to dif-
fer from ordinary acute rheumatism. Certaln considera-
tions suggest to me the possibillity that it 1s caused by
the natural Scarlatinal antitoxin formed during the acute
attack and circulating in the blood: this, however, is
little more than & surmise. The so-called typhoid type
of Scarlet Fever is apparently a modification of Scar-
latina’ Anginosa. In the latter the local toxic effects
overshadow the general toxaemia, while in typhold cases
the reverse ocbtains.

There 1s a form of toxaewie, appearing somet imes
with, but usually after, the primary defervescence, which
has a striking individuality, and, indeed, pomsesses all

the clinical features of & distinct disease., Generally
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there 18 slight diffuse pharyngitis and the mucous mem-
brane at each side of the base of the uvula is ulcerated’:
80 that there results a crack or chink with a greyish-

on CM\S'V«‘M‘(

yellow floor and the'uvulaAgppears to be sorewhat elon-
gated. The general toxic symptoms closely resemble those
of diphtheria, minus the paralyslis. The Bacillus Diph-
therlae is absent. The onset is evidenced by a slight and
transient rise in temperature, with sore throat. This
is followed by apyvrexie, the pulse teconing progressively
weaker. In a few days, sickness, more or less persistent,
sets in, and there is often oliguria. The patient's
mental condition remains clear until death which is sel-
dom postponed beyond a week. Rapid eraciation is invari-
able. These symptoms might be regarded as uraemic; but
meany considerations place such a view out of court, I
have seen about & dozen fatal cases., The affection &p~-
pears to be described by Goodall and Washbourne as a
variation of 8carlatina Anginosa. I am satisfied, how-
.ever, that the conditions are distinct. Nevertheless, = -
cultivations frox the threat reveal no additional ele-
ments, |

Post-scarlatinal Diphtherie 1s a form of secondary
infection both common and grave. It may be, as some
hold, that the virulence of the Diphtheria bacillus is
exalted by association with the primary micro-crganism or
the secondary streptococcus. It is more likely that the
primary lesion provides a specially favourable nidus.
In any case, growth is usually vigorous &and the larynx

frequently implicated. Although the infection usually



supervenes after defervescence, the occurrence of mem-
branecus exudation on the tonsils in the acute stage
should always be followed by a bacteriological examina-
tion - or, 1if this is impossible; antidiphtheritic serﬁm
should be injected. The fact that this serum, in pre-
ference to the anti-streptococci preparation, has been
recormended for Scarlatina Anginosa without a diphtheritic

e lement, makes this treatment doubly justifiable.

DIPHTHERIA

As in the case of Scarlet Fever, so in Diphtheria,
the cormonest secondary micro-organism is the Strepto-
coccus Pyogenes., It 1s frequently associated with the
Bacillus Diphtheriae in the local lesion, but penetrating
more deeplyf Some mai ntaln that it exalts the virulence
of the primary organism while others take the opposite
view. Culture experiments favour the former opinion.

My clinical experience 1s that, as & result of the mixed
infection, the purely diphtheritic symptoms are mitigated
but that the result is not necessarily more favourable,
since the effects of the foreign intoxication - notably

a prolongation of the febrile state - may add tp the
gravity of the case. Oliguria-not necessarily associated
with albuminuria - is more marked, prolonged, and danger-
cus than in any other infectious condition. The same
mixed infection is the common cause of lobular pneumonia,
the streptoscuccus preceding the bacillus in the process

of extension., The Streptococcus may, as in Scarlet Fever,
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produce lymphadenitis, cellulitis, conjunctivitis, and
otitis, Ulceration and gangrene of the pharynx and lobar
pneunmonia are also due to secondary infection. In these
.cénditions the Staphyloccccus,Pneumo~coccus, énd, rarely

the Bacillus Coli may be involved..

The followling case is, I believe, unique as
regards the location of the secondary infection and
its removal by amputation. Wound diphtheria af-
fecting the hand is not excessively rare, and is
usually free from danger to the patientbulI have
nevér known it to be followed by grave secondary in-
fectiong. When the'advisability of operating was
under discussion i was unable to recalf?gxg.reéord
of a parallel case.

On May 12th, 1897, I saw Alfred P. aged 20
months in consultation with Dr Griffen. The patient
was a fat, vigorous child with an excellent past
and family history. Two weeks previously he had
scratched the back of his hand somewhat severely in
the space between the forefinger and thumb. The
wound had almost healed without dressing. On May

- 3rd, he was noticed to be ailing, and on the fol-
lowing day the mother noted that his throat was
sore. On the 5th she saw a milky deposit on the
tonsils, but did not send for a doctor, although
Diphtheria was prevalent in the street. On the same
evening she rerarked that the wound on the hand
looked "angry", the patient being in the habit of

suckipg his thumb. On the 6th, Dr Griffen was called
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1ﬁ‘§§§“af5gnosed pharyngeal Diphtheria, but. was not -
shown the hand. On the followlng evening, however,-he
found the woﬁnd covered with a distinct pellicle, the
whole back of the hand being oedematous and the fin-
gers slightly swollen. He’ordgred boracic famentations
fqur-hodrly. Two days later the membrane on the wound
was typlcal and the swelling had much increase, When
I saw the patient on the 12th, there was still a dif-
fluent patch of membrane on the left tonsil, with
traces on the right, There was a Slight discharge
from the.nose, but the cervical glands were not per-
ceptibly affected. The urine contained a distinct
trace of albumen., The temperature was 100° Fahr.,

the puisa 104, rather poor and small, but not irregu-
lar. The heart and lungs were normal., The left hand
-showed on the 1inner and posterior aspect of the bése
of the thumb a ragged purulent ulcer, fringed, near
the upper end by a few threads of grey membrane. Dr
Griffen had removed the greater part'with forceps

on the prevlous day, and in order to relieve the
tension had made an incision almost in the centre
‘of'the back of the hand (faintly discernible in the
photograph). My diagnosis was faucial Diphtheria
with later infection of the hand owing to the pa-
tient sucking his fingers. The same evening he was
removaed to hospital and placed under my care. The
diagnosis was then bacteriologically confirmed.
Antitoxaemic treatment was adopted including the

injection of 3,000 units of anti#~oxin. The hand
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continued to be treated with the poracic dressings.
On the morning after admission the pus from the in-.
cision ﬁas ﬂzted to have a faint blue tinge, and

the Bacillus Pyocyaneus was demonstrated by culti-
vation., On the 15th there wgs/no longer any trace
of faucial exudation. The hand was gangrenous, all
the fingers being hopelessly 1mplicatéd. The or-
ganism of diphtheria could no longer be found, but
a srear preparation showed many other bacilli and
some stabhylococci. At the wrist there was typical
erysipelatous inflammation with a sharply defined
advancing line. Blood frox the margin, on incuba-
tion, showed the presence of numerous staphylococci
and a few streptococci, The patient's pulse was now
170‘and exceedingly feeble, while his temperature
was frequently above 103° Fahr. His general comdi-
tion being extremely critical and the hand beyond re-
covery, Mr Allen saw the case with me and, on avow-
edly surgical grounds, advised immediate amputation.
Fror the medical standpoint I considered that death
could only be averted by the removal of the source
of secondary 1intoxication - the moréf;s the urine
was running down in quantity. Accordingly on the
17th, after the desperate nature of the remedy had
been explained to the paremts, Mr Allen amputated
the hand above the wrist. The appended photograph
was taken on the previous day. While under chloro-
form the: patient very nearly died of syncope. He

was afterwards in a very low condition and showed
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no improvement until the 19th, when a sustained
change for the better set in. The stump healed
very slowly. Seen some months later, the patient

was in vigorous health.
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