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60 DIPHTHERIA :

investigated, and which he said embodied “an account
of an outbreak of diphtheria which was preceded for a
month by a series of ordinary sore-throats, and gradu-
ally worked up (so to say) to the genuine characteristic
form of the disease.” And Mr. Fosbroke, now health-
officer to the county of Worcester, having more than
once adverted to this subject, wrote in 1889 quoting
my experience in detail, and then added that he had
““spoken of this connection between sore-throat and
diphtheria on very many occasions, and frequently attri-
buted different outbreaks to ‘progressive development’
of throat affections. This theory as to the spread of
diphtheria,” he goes on to say, “is becoming more gener-
ally accepted from day to day.” -

But I attach special value in this connection to a
passage which occurs in a report by my colleague, Mr.
W. H. Power, on an epidemic of diphtheria at Pirbright
in 1882, and this the more, because, as I shall have
occasion to show hereafter, he definitely states as regards
one of the most interesting phases of that outbreak that,
viewing the epidemic as a whole, there was no evi-
dence of progressively increasing gravity ; but the matter
was otherwise when certain household attacks were
considered.

The passage in question is as follows:—*“In our
investigation of the incidence of throat-illness on families,
Mr. Smith (the local health-officer) and I were struck,
and independently of one another, by the apparently
different ability of the disease in one and another
instance to extend itself in families invaded. Not unfre-
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quently severe and fatal diphtheria appeared destitute or
wellnigh destitute of power to infect other children living
along with it, while on the other hand cases of very
trivial sore-throat or ¢ colds’ that were not perhaps heard
of (except by close questioning) often preceded, and
were seemingly responsible for, after-occurrences of true
and fatal diphtheria in the family. Especially was this
apparent capacity of mere sore-throat for breeding malig-
nant diphtheria noticeable in regard of families compris-
ing many young children. In such families severe or
fatal cases of diphtheria tended to occupy a position
midway in a series of attacks that began as sore-throat
and ended in similar fashion. And further, we got a
suspicion, though the instances were too few to justify
any conclusion thereon, that, given the occurrence about
the same time of two or more cases of trivial sore-throat
among children of a large family, such oceurrence was
likely to be quickly followed by severe diphtheria attack
in one or more children of that family.”

I am thus confirmed in the view which I expressed
in 1878, but there remains the question as to the
extent of the operation of any such process of pro-
gressive development of infection as an initiating cause
of diphtheria.

During the thirteen years which have elapsed since
I wrote the passage I have quoted, some of the more
obscure occurrences of diphtheria have found their
explanation in circumstances then but little suspected,
and notably by reason of the communication of the
poison through the medium of milk either as vehicle of
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ITS NATURAL HISTORY, AND PREVENTION 111

That the total number of attacks upon all children
under 15 years of age was twice as great upon those
known to attend school as it was upon the remainder.
Indeed, from these statistics it would appear that school
attendance did materially aid in the spread of infection,
and this view 1s confirmed by the circumstance that out
of 21 first attacks in families where there was more than
one case, and where information as to school attendance
was procurable, 14 occurred amongst the 687 children
known to have attended school, and only 7 amongst the
723 constituting the remainder.”

In August of the same year Mr. Power presented to
the Local Government Board another report on a
* Prevalence of Diphtheria and other Throat Illnesses at
Radwinter ” in Essex, and it was again found that school
attendance exercised an important influence on the
diffusion of the infection, and this notably by children
either incubating the disease or suffering from compara-
tively trivial attacks of *sore-throat.” -

In discussing the question of opportunity afforded at
school for contracting the disease, the report states :
It 1s certain that for many weeks after the first appear-
ance in the parish of throat illness, children from
infected households freely attended schools of all sorts.
But soon after the reassembly of the day school at the
conclusion of harvest, restriction respecting such attend-
ance was undertaken, and has been exercised up to the
present time. It has not, however, been complete, and
does not appear to have extended to minor cases of
sore-throat, for again and again in the course of house-
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to-house inquiry has information been obtained respect-
ing the attendance at school of children incubating
diphtheria or recovering from throat illness that cannot
be dissociated from it. Often, too, have children with
slight sore-throat continued their school attendance
throughout the whole period of their ailment, Clearly,
then, the day-school in Radwinter has afforded to
healthy children at a particular age special opportunity
of coming in contact with other children capable of
transmitting throat infection.”

Mr. Power having, at an earlier stage of his report,
pointed out that in a total of 98 attacks, 42 were primary
ones in households, the remaining 56 occurring amongst
persons other than those originally attacked, proceeds as
follows :

“Now, upon investigation of the daily doings of the
persons who were attacked by throat disease #ke first of
their respective households, it was found that, out of
the 42 such persons, 26 were in attendance at the day-
school of the village during some part of the week
immediately preceding illness, and five of the 26 had
only been back at school for a few days before their
attack after a previous absence of several weeks. In
none of these cases could any communication with
infected persons, unless it were at school, be traced.
Then there were four other persons of the 42 who had
been in attendance at night or Sunday school in the
week preceding attack. As regards the 12z persons
remaining out of the 42—the 12 who had not been to
any school in the week before their illness—five are
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188 DIPHTHERIA .

And further, “the muco-purulent discharge from, as well
as the opaque tissues bordering on, the [induced] ulcer
of the cornea will, when transferred to the scraped cornea
and conjunctiva of fresh cats, set up in them the same
disease.  Thus, proof has been furnished that the
induced disease in the cat is of an infectious nature.”

Dr. Klein had also, in the earlier of the two reports
referred to, drawn attention to the numerous statements
which had from time to time been made “as to the
presence in diphtheria of various species of microbes,
and as to the etiological relations of one and another of
them to that disease;” but he regarded the discoveries
by Klebs in 1883, and by Loffler in 1884, as being the
first trustworthy starting point in the progress toward
knowledge of a bacterial cause of this dire disease. He
also announced that in connection with his experiments
with the Klebs-Loffler bacillus, he had himself discovered
other and more minute bacilli, which he believed to be
morphologically related to diphtheria. On this point
he wrote as follows In 1889 :(—

“I have shown that, from the opaque cornea of the
cat infected directly with human diphtheritic membrane,
I have isolated a minute bacillus, which, except in the
matter of size, corresponds to bacilli to be observed in
large numbers in the membrane of human diphtheria ;
bacilli which, in morphological and many cultural
characters, can only with difficulty be distinguished from
the Klebs-Loffler bacillus described by other observers
as present in diphtheritic membranes. Also, I have
referred to another species of bacillus as occurring in
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