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PREFACE.

This book was designed to fill a vacancy in literature. Up to
the present, there has never been a serious endeavor to provide
within the covers of a single moderate-priced volume, a plain,
non-technical exposition of the duties of the health officer, written
by one experienced in the routine and emergencies of the local
sanitary service and familiar with the needs of the local health
officer. It is compiled from many sources, and, while it contains
much of the personal observation of both authors, it is perforce
comparatively unoriginal, since it must present the established
views and methods in combating disease and not ideas of the
future. It aims simply to provide a safe way for the health officer
to meet any emergency which may arise. Since sanitary officials in
small places out of the reach of libraries are most in need of such
a work, and since they are illy paid, the authors have endeavored
to provide a book at a moderate price. Hence, much that is of
interest to the expert has been excluded, while much that to him
is axiomatic has been included. _

Since treatises on tropical diseases are not ordinarily to be
found in small libraries, several of these diseases not now known
to occur in the United States, but which are capable of dissemina-
tion here, are included.

The parts of this book dealing with Epidemiology and General
Sanitation are the work of Dr. Gardner, with the exception of the .
chapters on Milk and Water, which, with Part III, are the work
of Dr. Simonds.

If this volume aids the health officer in solving his problems,
and assists him in raising the standard of the public health, it will
fulfill the one desire of the authors.

December 1, 1913.
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INTRODUCTION.

By J. N. Hurty, M.D.

Health Commissioner, State of Indiana.

Public and personal health are certainly prominent in the public
mind to-day, and they well may be. It is plain that the future
belongs to the nation which has the greatest proportion of healthy,
strong citizens; hence, the national and State governments are
deeply interested in preserving and improving the public health.
The individual also, is now keenly alive to the fact that only
through health may efficiency with success be attained; therefore,
he too, is deeply interested.

Hygiene is the science, through the practical application of
which public and personal health may be secured, and all eyes
are turned toward hygiene. Sanitary science is a branch or depart-
ment of hygiene. Its part is to secure, in a thorough and eco-
nomical manner, ventilation, water supply, sewage disposal, drain-
age, waste disposal, and all the conditions which hygiene requires
for health. Personal hygiene teaches the care of the body which
is necessary in order to keep well and to strengthen the constitu-
tion. It has been found through experience that it is not enough
simply to teach hygiene, but in some degree it must be forced; and
therefore, laws requiring hygienic conditions are necessary and
have been enacted in all advanced States. The more progressive
States have very comprehensive laws which relate to every phase of
public health protection, and make liberal appropriations for their
execution and enforcement. Such States are reaping the good
fruits of their wisdom.

The United States Public Health Service is doing a great work
in the cause of public health throughout the country. Already, in
quite all the States, it has been active in the matter of applied
hygiene. In California and the other Pacific Coast States, it has
strangled and put out bubonic plague; in Washington and other
States it has successfully combated typhoid fever; it has fought
off yellow fever from the Gulf States; it has done and is now doing
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a mighty service against hookworm and trachoma in the Southern
States. In a sense. it may be truly said that hygiene is building
the Panama Canal: for it is certain that had she not been evoked to
fight yellow fever and other diseases. the United States would have
been driven away as was Franee in her day. A list of the States
would be long. which are now through efficient Boanis of Health
condueting suceessful eampaigns for the publie health.

Consumption is slowly retreating before the onslaught of hy-
giene. and diphtheria and typhoid fever are in rapid retreat.
Smallpox has been reduced to an almost negligible quantity. and
the attack of hygiene. threugh medical inspection of school children.
upen the defeets and ills whieh beset them. will. without doabt,
bring large returns in health and efficieney.

The foundation of all intelligent hygienic work is vital statisties.
Vital statistics—the bcokkeeping of humanity—furnish the only
means of knowing the whereabouts of disease and the extent of
the losses caused by it. They also tell our sceial latitude and
longitude on the sea of time. whieh the nation must know if it is
to endure. From these facts we learn that we must know the loca-
tion and the strength of the enemy—Disease. before we can hope
to eombat it suceessfully. The first step for the surcessful conduet
cf a movement for the betterment of the public health is the col-
leetion of correet vital statisties. and therefore let every person
do his part and see to it that the births deaths and contagious
diseases which ocvur in his family are reported.

This book treats of public and personal hygiene. entering into
details and discussing their many featurns. Its teachings are
true and to date. and it may be contidently stated that if its diree-
tions and lessons are hecded. the efficieney. wealth and happiness
of the commonwealth will be greatly augmented.




PRACTICAL SANITATION.

PART I
EPIDEMIOLOGY.

Foreword.

Epidemiology is that phase of sanitary science which treats of
the causation, symptoms, and methods of prevention of the epi-
demic and endemic infectious diseases. It searches for the mode
of transmission of disease, and endeavors to break the link between
the present case and any possible future case. To do this it em-
ploys quarantine (absolute or modified), inspection of suspects,
vaccination, laboratory diagnostic methods, clinical observation,
and disinfection.

Different epidemiologists differ in their estimates of the value
of the various sanitary measures, and the necessary means em-
ployed may differ in the hands of the same man with time and
place. Since this book is written largely for the busy practitioner,
who for the public good gives his time to the work of sanitation,
and who has neither the time nor the opportunity to weigh the
relative merits of different measures in times of epidemic, the
means herein recommended will be those that are found safest
and so far as possible are simplified so that the lay health officer
or school official may understand. While the text is condensed,
it is intended to be full enough to contain the essentials of diag-
nosis and the needful steps to be taken on the discovery of an
epidemic or infectious disease.

It must be understood that the classification employed is in no
sense based on pathology, and only to a limited extent on etiology ;
the only factors entering into it being the avenues of infection
and the methods of prevention.

Such a classification appears somewhat unnatural when viewed
17



18 PRACTICAL SANITATION.

from the standpoint of pathology or medical practice, but should
be an aid to the sanitarian in clarifying his views of the modes of
infection. It is also to be understood that such an arrangement
must be purely tentative, since advancing knowledge will compel
transfers from one class to another, but for the present it is probably
as good as any other.



CHAPTER 1.
INFECTIOUS PROCESSES.
THE NATURE OF INFECTION.

Infectious processes are always the result of the growth and
multiplication of some definite living organism. This infective
agent may be bacterial, as in diphtheria and typhoid fever; proto-
zoal, as in malaria and sleeping sickness; or of unknown nature,
as in smallpox and a constantly diminishing group of diseases.
Other higher groups of animal and vegetable organisms may also
be of importance to the sanitarian, as the well-known hookworm
and ray-fungus, but for the purposes of this chapter will not be
considered. Every case of infectious disease is connected with a
previous case, and unless the chain is broken by proper precau-
tions, will be connected with a series of later cases. Infection
never has been observed to arise de novo. A short resumé of the
sources of infection and its modes of transmission follows:

SOURCES OF INFECTION.

Outside the Body.—The number of diseases whose virus is
enabled to exist outside the body of a living host for more than a
short time is small. Such germs are subjected to the effects of
heat and cold, of desiccation, and especially of light, which is fatal
to bacterial life (except the spores) within a few hours at most,
provided that the layer containing them is sufficiently thin to
allow the light to penetrate to the bottom. Of course, this state-
ment does not apply to laboratory cultures, which are artificially
placed in conditions simulating as closely as possible those within
the body of the host. The two organisms best able to support an
indefinite existence outside the body of a host are anthrax and
tetanus, both of which are spore-bearing. Typhoid bacilli, the
spirilla of cholera, the germs of both bacillary and amebic dysen-
tery, and possibly the cocci of Malta fever are able to support a

precarious existence outside the body, usually decreasing rapidly
19



20 PRACTICAL SANITATION.

in number and virulence, owing to overgrowth by saprophytic
organisms, as well as the causes named above.

Carriers and Missed Cases.—In overlooked mild cases of diseuase
and in carriers we find in all probability the explanation of most
outbreaks of epidemic disorders. We know beyond peradventure
that typhoid fever, Asiatic cholera, diphtheria, malaria and other
diseases whose exciting cause is capable of exact demonstration
are carried about by recovered cases and people who are not known
ever to have had the disease. Sanitarians who have had experi-
ence in fighting scarlet fever, smallpox and measles know that
their hardest problem is to search out and isolate the mild, scarcely
recognizable cases. It is at least worthy of thought that these
diseases of unknown etiology may have carriers in good health as
do the diseases whose etiology is known. No successful anti-epi-
demic work can he done that fails to take into account carriers and
mild cases. It must not be forgotten that carriers may give off
the germs intermittently, as is surely the case in typhoid fever.
This feature also puts limits to the value of isolation, and makes
strict isolation early in an epidemic much more valuable than later.

Contact.—This may be immediate or mediate. Immediate con-
tact is the direct touching of the sick and the well, with transfer-
ence of the disease germs to the latter. Mediate contact presupposes
a person or an object interposed between the sick and the well.
If a surgeon contracts erysipelas from an operation wound, it is
immediate contagion; if by his hands or instruments another per-
son is infected, it is mediate contagion. Chapin justly states that
it is the most obvious method of transmitting disease. But it is
to be remembered that the obvious is not always the true explana-
tion, and that more accurate knowledge may compel a revision of
the diseases now placed here. For instance, fifteen years ago
yvellow fever would ,without hesitation have been placed in this
class, yet it is now definitely known to have a secondary life cycle
in the mosquito and never to be contagious. A more modern in-
stance is typhus fever which is, according to accumulating evidence,
only transmitted through the body -louse. On the other hand,
Trphoid, which was only a few years ago thought to be almost
wholly water-borne, is now known to be in a great proportion of
cases contracted through contact.

Fomites.—This form of infection is like that of mediate con-
tact, with the exception that a greater period of time is supposed
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to elapse between the infection of the fomites and its transmission
to the person infected. Only a few years ago it was supposed to
be one of the most important modes of infection, but modern
methods have narrowed and restricted its importance until at
present only a very few diseases, such as smallpox, scarlet fever,
typhoid fever and a few others are believed to be possibly trans-
missible in this way, and these but rarely. Tetanus and anthrax,
having spore-bearing bacilli as their cause, are not at all infre-
quently communicated by fomites; but non-spore-bearing organisms
are rapidly killed by adverse influences, or lose their virulence, or
are not present at any time in sufficient numbers to have any
effect. In the future, fomites will occupy the attention of the
sanitarian less and less, and greater attention will be given to
other modes by which infection may be transmitted.

Air.—Aerial transmission of disease has for long been an estab-
lished dogma in the eyes of the laity and a large part of the medical
profession, yet the evidence for an aerial convection of disease
except in dust or in droplets of saliva or bronchial secretion
coughed out by the sick, is nil. A number of germs, notably those
of typhoid fever, dysentery, Malta fever, diphtheria, tuberculosis,
anthrax, and the pus organisms may be conveyed in dust, and any
of the infections in which the mouth and throat are involved as
diphtheria, tuberculosis, pneumonia, influenza and others are known
to be conveyed by the droplets expelled from the mouth in sneezing,
coughing, and speaking. This is very certainly (although the
assertion cannot be proved) the ordinary method for the communi-
cation of measles, scarlet fever and the other exanthemata, includ-
ing smallpox.

Water.—This is a very common medium for the transmission of
typhoid, cholera, and dysentery of both types; and there is a certain
amount of evidence that sewage infected water may contribute to
swell the incidence of tuberculosis. It may be infected at the
source or at any other place where it is handled or stored before
it reaches the consumer. There is a tendency for the water-
bacteria, the action of light, and sedimentation, to kill out patho-
genic bacteria; but a point is quickly reached beyond which these
agencies cannot go, if the influx of infected material is large, and
especially if it is accompanied by large quantities of sewage or
other organic matter. Improvement in the purity of a water sup-
ply is always accompanied pari passu by improvement in the publie
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health. In the tropics, where Americans drink boiled water quite
as a matter of course, they are much more free from the above
named diseases than the natives who drink raw water, although
almost all of the preparation of food and drink is done by natives.
The sanitarian finds as his first duty that he must secure a water
supply free from contamination, or failing that, must educate the
people to boil, adequately filter or otherwise sterilize the water
they use, and money spent to this end is wisely employed.

Food.—The diseases noted as water-borne are also food-borne
and in addition diphtheria, scarlet fever and possibly other infec-
tions are transmitted in food—especially in milk. The infection
of milk is almost always secondary, occurring after it has been
drawn from the cow. Diphtheria of the cow’s udder has been
definitely proved in two instances to cause epidemics, and the milk
of infected goats is the normal source of infection for Malta fever.
Bovine tuberculosis is also transmitted to man through the medium
of milk, but in all probability more rarely than is usually believed.
Diarrheal diseases, though of uncertain bacteriology, are often
communicated through the milk supply, the infection occurring
after the milk is drawn.

Insects.—The list of diseases known to be transmitted by insects
is growing large and is ordinarily fairly easy to handle from a
sanitary standpoint, for the reason that insects can be seen and
sought out and by proper methods destroyed wholesale. To enu-
merate: Malaria is carried by the Anopheles mosquito; yellow
fever by the Stegomyia; dengue and filariasis by the Culex; Rocky
Mountain fever and African relapsing fever by ticks; typhus and
European relapsing fever by the louse and perhaps the bedbug;
sleeping sickness by the tsetse fly; kala-azar by the bedbug, and
evidence is accumulating that pellagra is carried by the buffalo
gnat (Simulium). This list is likely to be added to rather than
diminished, and in the instances named there is no other known
mode of infection. The flea is the ordinary agent for the dissemi-
nation of plague, although contact infection is responsible for the
pneumonic form. Flies, as noted in-the special chapter devoted to
them, are responsible for much infection—especially in places where
garbage and night soil are badly handled. '

Dosage.—The idea of dosage of infection is familiar to the bac-
teriologist, but less so to the man without laboratory experience.
In working with pure cultures of known bacteria it has been found
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that. in order to kill animals of a certain species and weight, a
certain minimum number of bacteria must be employed. It has
also been found that almost all bacteria differ in virulence accord-
ing to the source from which drawn and the method of cultivation.
These two facts enable us to understand the occurrence of carriers
and unrecognized cases of the infectious diseases, the explanation
being either that the dosage has been insufficient to cause severe
illness or the virulence too low to affect that particular person.
Changed conditions causing lowered resistance on the part of the
host or an increase in numbers or virulence on the part of the
germ may convert a non-immune carrier into an active case, while
other changes may kill out the organism and leave the host normal.

Great as have been the advances made in the last generation,
only a beginning has been made in the study of the infections.
In the future development of epidemiology, the local health officer .
who sees his cases in scattered communities where infection is
more easily traced, must have an important part. By consultation
with the highly trained men in the offices and laboratories of the
State Boards of Health, and by careful searching out and study of
the problems presented to him, he may be able to throw light on
difficult and apparently insoluble problems. He should not forget
that careful clinical observation is a guide and check to laboratory
work, and should lose no opportunity to inform himself on this
most difficult subject. Routine work done in a routine way will
prove of no value to science, however valuable it may be practically
to the community.



CHAPTER IIL
THE MANAGEMENT OF EPIDEMICS.

Deflnition.—Epidemic is a term rather loosely applied to an
unusual prevalence of any infectious disease. Strictly endemic
diseases, such as tuberculosis, may present in a community at any
time a number of vietims which would greatly alarm the public if,
for instance, smallpox or cerebrospinal meningitis—not to men-
tion Asiatic cholera or bubonic plague—were present in the same
degree, and any one of which would certainly be said to be in epi-
demic form.

General Principles.—The best way to manage epidemics is to
avoid them and this is preéminently the aim of the sanitarian.
That is to say, that with the first sporadic cases of any dangerous
disease, immediately on the determination of their character, the
health officer must with the utmost promptness quarantine and
trace out all sick, contacts, and suspects, and carry out with them
the appropriate measures of isolation, immunization, and disinfec-
tion. Energetically handled a situation often loses its threatening
aspect almost at once. Publicity is a great weapon in such cases.
The public will make light of the trouble in another place, but as
soon as the dreaded disease appears at home it is usually willing
to cooperate, provided it is thoroughly convinced that the danger
is real. Publicity should not, however, go to the length of creating
panic. It is always better to lay the emphasis on the means of
defense against disease than on the danger. The average man
has sufficient fear in the presence of an epidemic to make him
exaggerate the risk beyond the actual.

If appropriations are to be asked from lay Boards of Health or
City Councils, it is well to state frankly the worst of the dangers,
and this is also necessary if the general public for any reason is
indifferent to consequences and refuses to take the necessary meas-
ures to insure safety.

Established Epidemics.—Suppose the means above mentioned

have failed? What measures are next to be adopted? The first
24
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thing for the health officer to do is to arrange to give his entire
time and attention to suppressing the disease. The second is to
go to the treasurer in charge of the sanitary funds and ascertain
how much of a balance is available for the work in hand. The
third is to determine the amount which will probably be needed
and secure an appropriation for the deficiency from the proper
authorities. In arriving at this estimate he should ask himself
what professional assistance will be needed for house and school
inspection; for lay assistance; for disinfection; for rent or pur-
chase of suitable quarters for a hospital and for subsistence and
running expenses of the same; for nursing; for vehicles for in-
spectors and transporting patients, and so on. If the sum at his
disposal is not sufficient for all these purposes, the health officer
should determine which are least essential under the circum-
stances. ’

Maps.—Every health officer should be provided with a blueprint
map of his territory on as large a scale as possible. No general
would undertake a campaign without maps of the country in
which he was to fight, and no health officer ought to undertake a
campaign against disease without the same aid. Without it he
cannot keep in mind the location of the various cases—especially
with regard to their contiguity to churches, public halls, and
schools. Colored pins, which may be bought in any dry goods
store, are used for the record, thus: yellow, suspects and contacts;
red, sick; white, recovered and disinfected; black, died. Small
numbered and dated paper flags may be used on the pins, and
when the epidemiec is over the whole history may be read from the
map. ‘

Maps also facilitate inspection work, as it is easy to assign
inspectors to definite districts and hold them responsible for work
done. For this use, pins with inspectors’ letter or number and
the date fix the time of inspectors’ visits.

Another most useful adjunct to this kind of work is a skeleton
showing 4 blocks, with intervening streets and alleys, on a scale
of 2 inches to the block. The inspector fills this in with the detail,
drawing in freehand the location of infected houses, nuisances
and the like, and adding on the wide margin any explanatory
notes. Such sketch-maps enable the health officer at once to under-
stand the situation reported and to file the report for record with-
out trouble.
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Medical Inspectors.—The duties of medical inspectors are: first,
the examination of suspicious cases where no physician has been
called, or if there is reason to believe that he has made a mistake
or is wilfully concealing the disease; second, for vaccination or
immunization of contacts; third, for the examination of contacts
and convalescents prior to disinfection; fourth, for the inspection
of school children. Regarding the first item, the health officer or
his medical deputies should not intervene between patient and
attending physician except on the strongest grounds or in great
emergencies. The value and necessity of the next two heads are
self evident, but that of the last is not so apparent.

In epidemics of diphtheria, measles and scarlet fever, it is better
to have the children in a properly ventilated school house under
daily inspection, than to have them running everywhere, uncon- .
trolled. It may be necessary to stop picture shows, and Sunday
schools or similar gatherings, but the opportunity to keep them
under surveillance in the schools is one not lightly to be thrown
away. This, however, does not apply to rural schools in thinly
settled districts, where medical inspection is not possible and there
is not much chance for the children to congregate.

Lay Inspectors.—Lay inspectors should have police powers, and
may be detailed to look after quarantines, inspect for nuisances
and see that they are abated, and after proper instruction, do
disinfecting. Former soldiers, naval seamen, and marines make
the best lay inspectors, as they are trained in hygiene and are
accustomed to obey orders.

8pecial Hospitals.—The question of contagious disease hospitals
is a difficult one in the small city or town for the reason that
ordinarily no regular hospital of this kind is available and one
must be improvised. If there is reason to expect an epidemic of
any size of smallpox, cholera, yellow fever, typhus or plague, a
special hospital should be at once instituted, as the expense and
danger to the community are at once minimized. Some states give
the health authorities power to seize property for this purpose,
but in any case it is better to negotiate for the necessary site and
buildings. The organization and maintenance of isolation camps
and hospitals will be treated at length in a special chapter.

School Inspection.—As mentioned earlier in this chapter, school
inspection is of the greatest value wherever it is possible to use it.
In diphtheria, smears should be made from the mouth and nose
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to locate carriers who might otherwise escape detection. Scarlet
fever and measles are detected in their incipiency. At these times
any children who for any reason are out of school should be visited
by a medical inspector, and if not seen by any physician, he should
examine them. No child should be permitted to re-enter school
without a ‘‘clearance slip’’ from the health officer or a medical
inspector, and the school authorities should daily receive from the
health officer slips showing which children are excluded from school
on account of disease and which are permitted to return. Forms
for this purpose are shown and described in Chapter XXV. (School
Inspection.)

Nurses.—The expense of nurses may be thrown on the munici-
pality, and it is for the health officer to determine whether he will
concentrate all his nurses in the isolation hospital or will divide
his force in private houses. The former method is much more
efficient—especially with a small force. Trained nurses may also
be used to advantage as quarantine inspectors and instructors of
volunteer nurses in private families.

Notification.—By statute and by the rules of the various boards,
certain of the infectious diseases usually characterized in the
statutes as ‘‘dangerous’’ are required to be reported within a
certain period (usually 24 hours or less) to the local health office,
in order that the proper action may be taken. This law is binding
on householders and freeholders as well as on physicians, and the
same penalties are prescribed for failure so to report. The form
of this report and the records based thereon, as well as its final
disposition, will be discussed in the chapter on Statistical Methods.

It is also made the duty of the health officer, on hearing from
any source of a suspicious case, to investigate and satisfy himself
as to its nature. It is good practice in order to make the report-
ing as easy as possible for physicians and the public, to accept
telephonic reports and fill out the notification slips in the office,
marking them ‘‘telephonic’’ to show the source of the information.

Plural Infections.

Inexperienced health officers are often skeptical as to the occur-
rence of two infectious diseases in the same individual at the same
time. The following figures from the Kingston Avenue Hospital,
New York, for 1908 are most instructive in this regard, and warn
the health officer that if two or more epidemics are present in his



28 PRACTICAL SANITATION.

territory, he must be on the lookout for instances of plural infec-
tion:

Diphtheria and scarlet fever......................... ... ..., 44
Diphtheria and measles.................. ..o iiiiiiL... 19
Diphtheria and varicella.............. .. ... .o il 3
Diphtheria and pertussis................ooiiiiiiiiiiiiiia.. D
Scarlet fever and measles................... ... i, 41
Scarlet fever and varicella.......................... . ... 8
Scarlet fever and pertussis................ ... ..ol 2
Scarlet fever. measles, and varicella.......................... 1
Measles and pertussis................. ... . oo il 6
Measles and varicella............ ... ... ... .. ... 5

Total ... e e 130

This gives an incidence of multiple or plural infections of 130
out of 2,887 cases treated—a percentage of nearly 4.5—much
higher than would be likely to be found except under metropolitan
conditions, where the above-named diseases are endemie.

Reduction of Mortality from Infectious Diseases.

The Report of the Department of Health for the City of New
York for 1908, from which the above figures are quoted, present
a most interesting summary of the reduction made in the mortality
from infectious diseases during the preceding three decades. It
should be noted that this Health Department is not only highly
organized, but is well supplied with funds, the per capita appro-
priation being fifty cents, as against five to ten cents for the most
of the country. When the remainder of the United States is as
well organized as the City of New York, and as well provided with
funds, the same results are to be expected elsewhere.

The following diseases and causes of death are those which have
been the targets against which the bolts of sanitary science have
been hurled ; and with what effect, the following comparisons, based
upon the previous table, will show:

1. Typhus Ferer.—This dreaded disease has entirely disappeared from the
causes of death since the years of its importation, 1892 and 1893.

2. Asiatic Cholera.—In the year 1849 this disease carried off 5,071 inhab-
itants of the city; in 1854 there were 2,509 deaths reported, and in 1866—the
year of the organization of the Board of Health—1,137 deaths; in the decen-
nium, 1868-1877, 30 deaths; in that of 1878-1887. no deaths; in that of
1888-1897, 9 deaths; since 1892 the city has not suffered the loss of one
inhabitant from this cause.
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3. 8mallpox.—Out of every 100,000 of the population 48 died in the
decennium 1868-1877, 7 in that of 1878-1887. 3 in that of 1888-1897, and 2
in that of 1907, comparing the latter decennium with that of 1868-1877, a
reduction of 95 per cent.

4. Typhoid Ferer.—The rate per 100,000 in the decennium 1868-1877 was
31, and in the subsequent decennia fell to 28, 20 and 18; the rate fell to 12
in 1908, a decrease of 61 per cent. compared with that of the first decennium,
a reduction which fell far short of the actual condition, for if we consider the
immense strides made in medical diagnosis as to this disease, we can not but
realize that in earlier decades many deaths that should have been reported
under this heading found place under indefinite titles; for example, under
the heading of typhoid fever, 4,445 deaths were enumerated in the first
decennium, and 3,626 under that of malarial fevers. while under the same head-
ings in the decennium 1898-1907 the figures were 6,349 and 1,112 respectively,
the ratio of typhoid to malarial deaths in the first decennium being one and
one-quarter deaths to one, and in the last six to one; undoubtedly there has
been an immense transference from the malarial death column to that of
typhoid; it is very evident that the deaths from malarial fever originating in
this climate are seldom fatal, most of those that are reported being probably
of a pernicious type having origin in southern latitudes. It is only fair to
assume that the death rates from typhoid fever in remote years did not reflect
the true index of mortality from this disease. If we add the number of
deaths in the first decennium from malarial fevers to those from typhoid fever
the result is a total of 8,071 deaths with a rate of 57 per 100,000 against 7,461
deaths and a rate of 21 per 100,000 during the last decennium, a decrease of
63 per cent.

5. Malarial Fevers.—In the decennium 1868-1877 the rate per 100,000 was
26, which rose to 30 in the succeeding one, then fell to 18, and finally to 3 in
the last decennium; if we compare the latter rate with the first, a decrease of
almost 90 per cent. will be shown.

6. Measles.—The mortality from this cause rose from 28 in the ten years
1868-1877 to 37 in the next decennium, fell to 31 in the next, and then to 20
in the last.

7. Bcarlet Fever—The decrease in the mortality from this cause has been
a tremendous one, reaching 78 per cent.; comparing the rates of the decennium
1898-1907 with that of 1868-1877; the number of deaths in the latter ten years
reached 12,978, while in the former only 6,864 were reported.

8. Diphtheria and Croup gave a death rate of 153 per 100,000 in the decen-
nium 1868-1877, and 53 in that of 1898-1907. a decrease of GG per cent., that
is where three children died from this cause in the former, only one died in the
latter decennium; in 1894 the rate was 163 per 100,000; in 1895—the year
of the introduction of diphtheria antitoxin—the rate was 127, and in the fol-
lowing year fell to 86, since which year it has not reached 60, and in 1907 and
1908 fell to 40.

9. Whooping-Cough.—Under this head 5212 deaths and a rate of 37 per
100,000 were recorded in the decennium 1868-1877, and 4,124 deaths and a rate
of 12 in that of 1898-1007, a decrease of 68 per cent.: that is, three children
succumbed from this disease in the former to one in the latter decennium.
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10. Pulmonary Tuberculosis.—There were 5,374 deaths reported under this
heading in the decennium 1868-1877, with a mortality of 376 dying out of
every 100,000 of the population; this high mortality rate fell gradually until
in the decennium 1898-1907 it reached the comparatively low figure of 224,
a decrease of 40 per cent. During the past ten years the number of deaths
certified from this cause was 79,637.

11. Diarrheal Diseases.—The mortality rate of 30.3 per 1,000 children
under the age of five years in the decennium 1868-1877 fell to 23.4, then to
19.7, and finally to 13.5 during the subsequent decennia. The rate from this
cause has always been considered a reliable standard whereby to judge the
sanitary conditions of a locality, and from the above decline in the mortality—
especially when the following facts are considered: first, the extremely high
temperature occurring during the summer months; and second, the high
birth rate among the foreign-born non-English-speaking population in the
community—it is fair to assume that the efforts of this department supple-
mented by those of the various charitable organizations have been produc-
tive of this encouraging result.

12. Death Rate of Children Under Five Years of Age.—This is considered
one of the most reliable tests of the sanitary condition of a community, and the
following short table shows what proportion the decrease in mortality at this
group of ages has taken place in the present Boroughs of Manhattan, Brooklyn
and The Bronx, which house about 93 per cent. of the population of the entire
city:

AVERAGE NUMBER DECENNIAL RATE PEx CENT. REDUC-
oF NUMBER OF
DECENNIUM. oF DEATHS TION OF PREVIOUS
UnNpER 5 YEARs | CHILDBEN UN-
] DER 5 YEARS, DECENNIUM.
1878-1887 ......... 21,653 97.8 ..
1888-1897 ......... 26.142 86.2 12
1898-1907 ......... 23,305 57.9 33
1908 ............. 22,536 47.6 18

It is evident that this decrease in the mortality at this age-group has
been u considerable one, greater, in fact, than at any other age-group, accord-
ing to tables recently compiled, and we are not surprised at this when we con-
sider the reduced mortality previously spoken of in discussing the rates from
individual causes of death, such as measles, scarlet fever. diphtheria and
croup, whooping-cough, diarrhea, and to a limited extent, smallpox and tuber-
culosis.

Laws.—Having discussed the means to be employed in the man-
agement of epidemic diseases, the legal grounds on which action is
based should next be considered. All health laws spring from
the police power of the state, and in their last analysis are based
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on the inalienable right of self-defense, which inheres in the state
as in the individual. Since it is impossible for a legislature to
foresee every contingency which may arise, the health statutes of
all the states are flexible, delegating to the State Boards and to
subordinate boards or officers the authority to act in emergency
a8 they deem best for the public interest. For example, the Con-
necticut statute provides that boards of health have ‘‘all the powers
necessary and proper for the preservation of the public health and
the prevention of the spreading of malignant diseases’’ and makes
it their duty to ‘‘examine into all nuisances, sources of filth injuri-
ous to the public health, and cause to be removed all filth found
within the town which in their judgment shall endanger the health
of the inhabitants.”” This act has been held to give express power
to decide what is filth, and that no redress is possible for an error
in judgment. (Raymond vs. Fish, 51 Conn. 80.)

A Massachusetts decision says ‘‘The board’s determination of
questions of discretion and judgment in the discharge of its duties
is in the nature of a judicial decision and within the scope of the
powers conferred, and for the purposes for which the determina-
tion is required to be made it is conclusive. It is not to be im-
peaehed nor set aside for error or mistake of judgment, nor to be
reviewed in the light of new or additional facts. The officers or
board to whom such determination is confided, and all those em-
ployed to carry it into effect or who may have occasion to act upon
it, are protected by it and may safely rely on its validity for their
defense.”” (Salem vs. Eastern Ry. Co., 98 Mass. 431.)

The tendency of the courts is to support the health authorities,
. at least regarding measures found necessary in epidemics, pre-
cisely as they protect the policeman who shoots a dangerous crimi-
nal who is resisting arrest, or the firemen who find it necessary to
blow up a burning building to protect the remainder of the city.

By the statutes of all of the states, the health authorities are
allowed to call on all peace officers for necessary assistance in com-
pelling the observance of the health laws, and under various penal-
ties this help must be provided, so that no health officer should
confess himself helpless until he has exhausted this resource.

But, on the other hand, for failure to do his own full duty under
such circumstances, he is liable to removal from office, to fine or”
imprisonment, or all three; and the State Board of Health by its
agents or in person is authorized to take charge. So the state
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protects itself against the derelict municipality as the city or town
does against the individual.

The law, then, being what it is, gives every incentive to the
honest, thorough performance of duty and throws the heavy weight
of its displeasure against carelessness or willful neglect. There
is no middle ground.



CHAPTER IIIL
ISOLATION AND QUARANTINE.

HISTORY.

Isolation of the sick, either by driving out from the house, camp
or town or by the other method of deserting the sick, has been in
use among all races since before the dawn of history. The word
‘‘Quarantine’’ itself is derived from the Italian quarante (forty)
and signifies a period of 40 days’ detention imposed on people and
vessels coming from supposedly infected districts.

Quarantine may be declared against a nation, state, district,
city, house or person or against a marine vessel. To declare a
quarantine by no means makes it effective. Troops have been kept
for weeks at a time on the boundaries of countries and states to
prevent the introduction of some dreaded disease. With problems
of this sort the local health officer will have nothing to do, except
under the orders of his superiors, but the maintenance of a dozen
or so of scattered houses in proper quarantine will tax his resources
to the utmost.

DEGREES OF QUARANTINE.

There are several degrees of quarantine. The most severe is
the permanent segregation in colonies enforced against leprosy
and more recently against African sleeping sickness. The second
‘kind is the ‘‘strict’’ quarantine against the more dangerous infec-
tious diseases, and the third the ‘‘modified’’ restrictions placed on
minor or less communicable conditions. To these may be added
segregation of the inmates of institutions afflicted with sickness
not dangerous in civil life, but important in the close confinement
of such places. This will be fully treated under the head of
‘‘Institutional Sanitation.”’

There are also two measures not amounting to quarantine which
should be noticed. These are: ‘‘Parole under Observation’’ al-
lowed certain classes of contacts, and ‘‘Notification’’ for statistical

purposes and for the sending of appropriate literature.
33 :
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8pecial Hospitals.—The ideal condition in the management of
infectious diseases is the free use of special hospitals, to which the
patient is removed as soon as the diagnosis is made and where he
is kept until all danger of communicating the disease is past. In
crowded tenement districts it is the only way of preventing the
spread of disease except by the employment of guards day and
night, and guards are both fallible and corruptible. The estab-
lishment and maintenance of emergency hospitals of this kind will
be discussed in a chapter devoted entirely to the subject.

Permanent Segregation.—The only disease in the United States
to which this method is applied is leprosy. At least two states
and possibly others have leprosaria. The Territory of Hawaii has
the famous institution at Molokai and the Philippine Government
has for the last eight years maintained a similar asylum on the
Island of Culion. The local health officer discovering a supposed
case of leprosy should take the matter up with his state Board
of Health, who will relieve him of responsibility both by securing
for him an expert diagnosis and arranging for the care of his
patient.

Strict Quarantine.—In strict quarantine no one but the attend-
ing physician, the health officer and the undertaker (should his
services become necessary) is allowed to enter the house. These
persons must take certain precautions on entering and leaving,
which will be mentioned later, since they apply equally to modified
quarantine. Food and other supplies must be deposited at the
quarantine limit, which should be indicated by ropes and flags or
placards, there to be taken charge of by the inmates. Neither
person nor thing must be allowed to pass out of the quarantine
without disinfection by the health officer or the inspector in charge.
Failure to observe these precautions makes the person committing
the misdemeanor or permitting it liable to prosecution. Failure
to enforce them on the part of the health officer makes him liable
to removal from office, to fine, imprisonment, or all three, and
probably makes the municipality subject to civil suit if infection
can be proved to follow the neglect.

Isolation of the Sick.—Within the house the patient and nurse
should if possible be entirely isolated from the rest of the family.
These precautions will be observed, so far as expedient:

1. ““Strip’’ the room by removing everything not absolutely
necessary to the comfort of the patient and the health of the nurse.



ISOLATION AND QUARANTINE. 35

2. If these articles are presumably infected, take them to an-
other room and there disinfect them by the appropriate method.

3. Disinfect the remainder of the house if there is reason to
believe it infected.!

4. Set aside a separate water closet for the nurse, if there is
more than one. If she must share the one used by the family, let
her use a chamber pail or vessel different from the one used by
the patient, disinfecting the discharges in the same way as those
of the patient before disposing of them in the closet or vault.

5. Nasal, throat, urinary and fecal discharges must be received
in an appropriate vessel partly filled with a standard disinfectant
solution, and after being properly mixed and subjected to the
action of the solution for a sufficiently long time may be emptied
into the vault or water-closet. If there are involuntary discharges
they are best collected in newspapers or rags which are burned as
soon as soiled. Japanese napkins or soft rags disposed of in the
same way are permissible for nose and throat secretions, and for
cleansing mouth and lips.

6. If the chamber vessel is to be handled by others, the outside
of the vessel should be wiped with the standard solution before
allowing it to leave the sick room and the hands of the person
receiving it must also be disinfected as soon as the vessel is re-
turned to the nurse.

7. Where the architecture of the house permits, the isolation
of the sick room may be made complete by sealing up the door
communicating with the interior of the house with heavy paper
pasted on, and using only the outside door if there be one, or a
window by which supplies are passed in and other articles passed
out by means of a cord and basket, or better by a temporary stair-
way or by a ladder. If the inner door communicates with a hall
having two stairways, one of which has an outside door opening
directly into it, the hall may sometimes be divided advantageously
by paper, cloth or temporary wooden screens, so as to admit of its
use.

8. 1If there is a stove or grate in the room, it should be made use
of to destroy all soiled cloths and papers and scraps of food; or,
they may be put into paper bags and burned in a stove or furnace
outside, or coal-oiled and burned in the open air.

11In case the asteps above recommended are not practical, leave the room as it is and
use special care in disinfection after the recovery or death of the patient,
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9. Dishes must be disinfected by placing in a standard solu-
tion for one-half hour before washing or removal from the room;
or, placed in hot water and kept actually boiling for 20 minutes.
1f possible, dishes and table-ware should not be returned to the
kitchen for washing, but the same ones washed and kept in the
room, the dishwater being sterilized as in the next paragraph.

10. The patient must be bathed daily, and the hands and face
often, at least twice daily. The bath water must then have 1,/20th
its bulk of carbolic acid or 1/40th its bulk of cresol added, well
stirred into solution and allowed to stand for one hour before carry-
ing out. ’ ‘

11. The floor must be swept daily, using sawdust moistened with
a standard disinfectant solution to keep down the dust.

12. If an interior door must be used for communication, it
should have a curtain made of a heavy sheet hung over it, which
should be kept moist at first with 1:500 bichloride solution and
afterwards with water. This door must be kept closed except
when it is absolutely necessary for some one to pass.

13. Good ventilation into the open air must be maintained at
all times for the sake of both patient and nurse.

14. Flies and mosquitoes must be absolutely excluded by screens
and any in the room must be destroyed.

Isolation of the sick must be done wherever possible as the period
of quarantine for contacts begins with the time of the last ex-
posure. If, then, the contacts are allowed to enter the sick-room,
under a strictly technical interpretation of the rule, and under
some circumstances a necessary one, the period of quarantine for
contacts would begin with the disinfection of the house and the
discharge of the original patient from quarantine. It is also pos-
sible, especially in the country, to disinfect the clothing and persons
of contacts and send them to another house to await under surveil-
lance the outcome of the exposure. With the appearance of the
prodromes of the disease, they may then be transferred to the
original place to remain during their illness, leaving any remain-
ing contacts for a further period of observation. The vehicle and
driver employed in transferring infectious cases must be carefully
disinfected before being employed for other work.

The diseases requiring rigid quarantine under the rules of the
Public Health and Marine Hospital Service are:
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Asiatic Cholera. Smallpox.
Bubonic Plague. Typhus Fever.
Yellow Fever. '

To these New York adds:?

Diphtheria. Scarlet Fever.
Measles.

And California to all the above:

Anthrax I

occurring in man.
Glanders j g

Modified Quarantine—In ‘‘Modified’’ quarantine, the wage
earners of the family are allowed to enter and leave the house so
long as isolation as indicated earlier in this chapter is properly
carried out, and provided that their work is not such as to make
this course dangerous. This privilege should not be accorded
to a person engaged in the preparation, care or sale of food—espe-
cially milk, ner to a school teacher, and only so long as the fol-
lowing precautions, in addition to the ones noted, are faithfully
observed. ’

In an uninfected room or outhouse he must have an uninfected
or disinfected suit of outer clothing. He must remove the outer
" clothing worn around the house, bathe face, hands, arms and
scalp with soap and water, and then with 1:2000 bichloride solu-
tion or 2 per cent carbolic solution or 1 per cent dilution of com-
pound cresol solution (U. S. P.) or with an antiseptic soap of
sufficient power. He puts on the clean outer suit and may then
go to his work. A change of shoes is not necessary, provided they
are thoroughly wiped with an antiseptic before he begins to change
his clothing. In case, after investigation, the necessary care is
not found to be used, the permit should be revoked and the quaran-
tine made absolute. Such permit should always be written, in
order that there may be no chance for misunderstanding, and
written or printed slips conveying the above directions are also
useful.

The list of diseases for which modified quarantine is allowable
under the rules of most health boards follows:

1 New York City places these under Modified Quarantine.
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Diphtheria. Rubella.
Measles. Scarlet Fever.
Epidemic cerebrospinal meningitis. ‘Whooping cough.

Anterior poliomyelitis (infantile paralysis).

Placarded Diseases.—In the practice of some boards the follow-
ing diseases are allowed to be placarded without quarantine:

Measles. Typhoid Fever.
‘Whooping cough. Chicken-pox.

Exclusion from School.—Any of the diseases above named
should exclude the other members of the family from school, either
as teacher or pupils. No teacher or child having any of the fol-
lowing conditions should be permitted to be in school :

Hard cough.
Severe cold.
Influenza.
Itch.
Ringworm.
Tinea tonsurans (scald head).
Impetigo contagiosa.
. Granulated eye lids.
Purulent, granular or trachomatous conjunectivitis.
Lice or other parasites.

Placards and Flags.—The requirements under the various stat-
utes and rules differ so greatly that no directions can be given
beyond saying that the law of his own state must be followed im-
plicitly with regard to them, otherwise the health officer may find
himself without a leg to stand on when he desires to prosecute
violations of the law.

Personal Precautions.—There are certain precautions which the
health officer, the physician and the undertaker must observe in
dealing with diseases listed in the first and second classes of quar-
antine. Everyone whose duties call him into relation with these
infections should be provided with sterilizable overall clothing of
some kind. Some prefer a long hooded gown, covering completely
all the body but the face. Others use a simple duck or denim
suit of jumper and trousers, and a large white cap. If a beard is
worn, it should be covered with gauze or a towel. In the presence
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of pneumonic cases of plague, a mask should be worn, wet with
an antiseptic. .

‘Whichever costume is adopted is thoroughly soaked with bi-
chloride solution 1:1000, and dried. It may then be sterilized by
simply dampening thoroughly and rolling into a bundle, which is
placed in a satchel or rubber cover, and will be ready for use again
in a few minutes. Bichloride or other standard antiseptic solu-
tion should be used on the shoes or rubbers before leaving the place.

PErsON.—The hair and beard must be thoroughly moistened
with 1:2000 bichloride or other antiseptic of equal power. The
hands must be washed with soap and water and then with an anti-
septie.

INSTRUMENTS.—Thermometers and other instruments used in the
sick room must be washed with earbolic acid 1:20, formalin 1:20,
or cresol 2 per cent. It is best to have one thermometer for each
house. Tongue depressors and applicators of wood are cheap, and
are burned at once.

CrorHING.—On reaching home all clothing should be changed
and placed in a closet, box or wardrobe where it can be sterilized
with formaldehyd gas, using the amounts of formalin and per-
manganate appropriate to the cubic contents of the receptacle.
‘With a careful bath, at least of the exposed parts of the person,
and fresh clothing, the disinfection is complete.

ConrtacTs AND CONVALESCENTS.—These methods must also be
used with contacts, convalescents, and immunes released from quar-
antine. In the case of those recovered from scarlet fever and
smallpox the antiseptic bath should be given twice on successive
days before release, using soap and water with plenty of friction
before the antiseptic, and paying particular attention to the scalp
and hairy parts of the body.

Pets.—Dogs, cats, birds or other pets must not on any account
be allowed to remain in a quarantined house. Their hair, fur or
feathers make them excellent carriers of infection from house to
house, and in the case of cats and dogs, mingling with others of
their kind, makes possible infection which may over-spread a city
when every human being has complied with the law. Before being
excluded from the house such animals must be disinfected with
carbolic acid 5 per cent or cresol solution 2 per cent, sufficient to
saturate the skin thoroughly.

Vermin.—Since rats and mice are more than suspected of being
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active agents in the spread of disease, a determined effort should
be made to rid the premises of them by poison and traps.

So far as possible the house must be rid not only of flies and
mosquitoes, but roaches and bedbugs. While only the first two
are known to be disease carriers, other insects may also play a
part, and it is wise to close every avenue which may permit the
spread of infection.



CHAPTER 1V.
ISOLATION HOSPITALS AND CAMPS.

Isolation hespitals and camps are worthy of more extensive use
than is usually made of them in American practice outside of the
larger cities. They are of the greatest service in the management
of smallpox, Asiatic cholera, yellow fever, typhus and plague, and
there are certain other diseases such as the medieval sweating
sickness, still surviving in isolated places in Europe, which would
make them an imperative need. It is also usual, in Great Britain
and some other European countries, to treat diphtheria, scarlet
fever and measles in special hospitals. This is beyond all question
the best practice, but except in very severe epidemics would not be
approved by the public in this country, at least in the smaller
places.

Site.—Having decided on the necessity for an emergency hos-
pital, the first thing is to secure an eligible site, either by purchase,
seizure or lease. This should be done under competent legal ad-
vice, in strict accordance with the statutes. Otherwise, wearisome
and costly litigation may follow.

From the sanitary standpoint the following considerations must
govern:

Convenience of access to good roads.

A distance from city limits of 1 to 2 miles.

A distance of 600 feet from inhabited houses.

A good and plentiful water supply.

Good natural or artificial drainage.

Sufficient area for all hospital purposes.

Shade and grass, so that out-of-doors may be pleasant.
Buildings adapted or adaptable to hospital use.
Electric current and telephone available.

e N ol

Construction.—IIaving made a selection of a site, the buildings
are to be inspected with a view to their best utilization. These

may be old residences, warehouses or barns, or possibly some sub-
41
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urban hotel or Chautauqua buildings left stranded by the collapse
of a boom. These must be judged on their merits according to the
following standards:

1. Ventilation; is it good?

2. Can the place—especially the wards—be well heated?

3. Can 1,200 cubic feet of air space and 120 square feet of floor
space be allotted to each patient?

4. If conditions become unexpectedly worse can the arrange-
ments be readily expanded to care for the increased needs?

5. Is there room for at least two wards, kitchens, store rooms,
dining room, lavatory, laundry, nurses’ quarters, physician’s quar-
ters, dispensary, morgue, sterilizing room, guard room ¢

6. Is sewerage available? If vaults must be used is there a
good location? Is there room to improvise or install a garbage
crematory?

7. 1Is there stable and shed room for ambulance and horses?

8. 1Is there room for a camp for contacts? Isolation quarters
for convalescents?

9. If not already in, can electric current be installed? Tele-
phone{

These things are not equally necessary, and every case must be
decided on its merits. Sometimes the same room or building may
be used for two diverse things. For instance, the laundry may be
used as the sterilizing room or the doctor may sleep in the dis-
pensary, but if the epidemic is at all an extensive one, all these
things will be required and probably space will be needed for pur-
poses which cannot be foreseen. Certainly a few private rooms
in which the dying may lie are an advantage.

To take up the foregoing considerations in detail:

VENTILATION.—No infectious disease hospital should have a less
floor space per patient than 120 square feet and a content per pa-
tient of 1,200, or better, 1,500 cubic feet. To secure ventilation in
the first case, the atmosphere must be changed four times per hour
and in the latter three times.

If gas or oil lamps are used, somewhat more space will be needed,
as they help to vitiate the air and by their flickering make its rapid
change unpleasant. A more rapid change than four times in the
hour also creates a feeling of draft. To ascertain the rate of
change, the room is filled with the smoke from burning rags or
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paper with ventilators closed. The ventilators are then opened
and the time for the air to become clear is noted. Since it is
hardly probable that any modern system of ventilation is in place,
a substitute must be improvised. If there is a sufficiency of win-
dows, the problem is easy.

ScreeNs.—The windows and all other openings in the house are
first provided with small mesh screens, if the weather is at all warm
or if the epidemic is likely to continue into warm weather. Thin
pieces of board 6 inches high are fastened to the inside of the
window casings from side to side, so forcing any draft which may
come through the opened windew toward the ceiling. Movable
screens between window and patient may also be used as shelter
from undesirable air currents. If electric current is to be had,
small fans assist wonderfully. If there is a grate or fireplace in
the room, a small fire should be kept constantly burning in it for
its ventilating effect. If there is any bad odor in the room, the
air is not changed sufficiently often and the defect must be cor-
rected.

HEeATING.—There should be provision for heating at least part of
the hospital even in warm weather, as there may be collapsed pa-
tients in the cool hours of the early morning who will need a high
room temperature. Some means must be provided for holding the
room temperature all the time at a point between 68° and 72°.
The means will vary and every case must be settled as it best can.

MoisTURE.—It must not be forgotten that a very great factor in
securing an equable temperature is an atmosphere properly mois-
tened. A hygrometer for determining the water content of the
air is almost as important as a thermometer. It should never be
allowed to show less than 60 per cent of saturation at 70°. If too
low, the water vapor may be added by boiling water on a stove
or oil or spirit lamp, or by exposing dampened sheets in the room.!

‘WarDs.—These should be not less than two in number for adults,
and one or two more for children will be an advantage if there
is a large number of patients to be cared for. There should also
be private rooms for the very sick and for those having other infeec-
tious diseases as complications,

There must be the amount of floor space and cubic contents al-
ready mentioned as necessary for each bed, and this space must
be so distributed that there is passageway around each bed, with

1 This does not apply to summer conditions, except in very dry weather.
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screens in place. The ward furniture will be discussed later in this
chapter under the head of Supplies.

KircHENs.—Two kitchens are necessary in an infectious disease
hospital—a diet kitchen for the sick and an entirely separate place
where the food for the employees is prepared. To allow nurses
and the sick to eat from the same utensils is to court infection, be-
cause some slip in the technique of disinfection may take place.
If possible a trained nurse should be in charge of the diet, as in
the infectious diseases proper diet is highly essential.

The diet kitchen should be furnished with a coal-0il or gasoline
stove, or better, a hot plate, either electric or gas. A fireless
cooker will greatly lighten the work, and will without trouble pro-
vide hot broths and soups at all hours. Vacuum bottles may also
be used to keep food and drinks hot at the bedside. ’

The employees’ kitchen should preferably be as far from the
wards as possible or in another building, or if the weather is warm,
a screened tent may be used, with another screened tent or shack
as a dining rcom. Since the duties of attendants are sure to make
the meal hours very irregular, a fireless cooker will be a good in-
vestment for this kitchen also. It is a great advantage in that it
will provide hot meals for the night attendants without requiring
a night cook.

STorRE RooMs.—Of these there should be two—one near the wards
for a linen and spare furniture room and the other near the kitchen
for food and cooking utensils.

Dining Room.—This should be carefully screened, as far as pos-
sible from the wards, and for the use of officers and employees
only.

Lavatory.—This is a most important room, since it is there that
the personal disinfection of the staff will be done. It should be
well supplied with water, and best by running water; if it has
not running hot water, there should be a means for keeping water
hot all the time. There must be an ample supply of disinfectants
of standard type, and no wash slops should either be thrown out
or run into the sewer till they have been thoroughly disinfected.

LauNprYy.—The laundry is arranged like any other laundry, but
nothing is allowed to go to it for cleansing until it has been im-
mersed either in boiling water or a disinfectant solution for a
sufficient length of time.

NurseEs’ QuarTERs.—These should be well ventilated and com-
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fortable and are best provided in a separate building. At least
one room must be capable of being darkened so that the night
nurse or nurses may sleep well when off duty.

PaysiciaN’s QuarTers.—The doctor’s quarters call for no spe-
cial comment. Since he is in charge of the hospital, it is his own
fault if he is not comfortable.

DispENsARY AND OFFICE.—This room should be well lighted and
provided with a table or two, a desk, some chairs and a set of
shelves. The list of drugs required is not extensive and will
readily suggest itself to any experienced physician.

MorGUE.—Provision must be made for a morgue, since there
will inevitably be deaths, and the dead must be handled with as
little shock to the susceptibilities of the living as possible, while
preserving the public interests unimpaired. Modern embalming
fluids are excellent disinfectants, and if bodies are embalmed with
them, wrapped in absorbent cotton or hlankets soaked in 1:500
bichloride solution, and placed in cheap metallic coffins, hermet-
ically sealed, the public health will be duly guarded and no one
offended. Cremation is the best way of disposing of such cadavers,
but crematories are rarely accessible from an improvised hospital
of this kind, and public sentiment would certainly resent the use
of the open funeral pyre except under stress of the direst necessity.

Guarp RooM.—A guard to prevent contacts, convalescents, and
derelict employees from breaking quarantine is advisable, and
often imperative. Either regular or special police, or deputy
sheriffs may be employed, and National Guard troops have on
rare occasions been used in this way. The guard must have suit-
able quarters outside the quarantine limits, and be subsisted wholly
outside the hospital. .

STERILIZING RooM.—A sterilizing room where infected articles
may be disinfected by any appropriate means is a convenience.
Its use may be obviated by putting infected articles in the wards
into covered pails which are then partly or completely filled with
a disinfectant, the outside of the pail being mopped with the disin-
fectant, when the pail may he taken to the laundry, and after
sufficient exposure, the articles may he washed.

SEWERAGE.—Sewer or cesspool connection makes a site much
more desirable for hospital purposes. If not available, closets of
the type described in Chapter XXXI are excellent substitutes.

SiNnks AND Vavurrs.—If these are used, they must be dug to a
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depth of at least 8 feet, must be screened so as to be absolutely
flyproof, and crude carbolic acid or cresol in milky emulsion of 5
to 10 per cent applied freely every few hours. Freshly made
milk of lime may also be used but is hardly so effective.

INCINERATORS AND CREMATORIES.—These are of two kinds, one
replacing the water closet or privy vault and the other the garbage
crematory. They are portable, easily installed, not very expensive
in first cost, economical in operation, inoffensive, and absolutely
comply with sanitary requirements. There are several types of
them made by different firms, all of which are capable of doing
satisfactory work.

An improvised garbage crematory which will do good work is
made by digging a trench 214, feet wide and 5 or 6 feet long, 6
inches deep at the upper end and 12 inches at the lower end. This
is then filled with boulders and a fire built until the stones are
thoroughly heated. Slops are poured in at the upper end and
by their passage through the hot stones are evaporated; the solid
parts after drying are raked into the fire to be burned. If long
used, it has to be cleaned out and the ashes removed.

Semi-dry, garbage may be well mixed with erude petroleum and
straw, and burned either in the open or in a pit. The odors aris-
ing from this method are unpleasant but not unsanitary.

StaBLEs.—Stable room must be provided for the ambulance
horses and ambulance. .

Contacts and Convalescents.—If the weather is.at all suitable,
these are best cared for in tents or in shacks of light construection.
Jontacts should do their own cooking and cleaning, but conva-
lescents will require a nurse and cook. If the wards are not too
crowded, convalescents may remain there until just before dis-
charge.

Supplies.—The supplies for an emergency infectious disease
hospital of this kind are necessarily bought without bids wherever
the needed articles can be procured in time, and fortunately are
of a type to be obtained almost anywhere. They fall naturally
into the following classes:

1. Ward supplies.

2. Kitchen and dining room supplies.
3. Medical supplies.

4. Transportation.

5. Food.
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‘WaRD SuppPLIES.—These are of the simplest nature compatible
with the comfort and well-being of the patients. Canvas cots are
comfortable, cheap, easily cleaned and easily handled. They should
have a doubled cotton comfort over them as a cushion and to pre-
vent too sudden changes of temperature. The comfort may be
reinforced by a few old newspapers next the canvas for warmth,
or a bedsack filled with straw may be used. Spring cots with
cotton mattresses are sometimes more easily procurable and will
do nicely.

Pillows should be of cotton, woven wire or rubber cushions, but
in the case of the first two, should have a cover of rubber sheeting
under the slip. :

The cotton comforts mentioned above and cotton blankets are
to be had very cheaply in quantities, if there is time for negotiation.

Cheap unbleached or half-bleached cotton sheets should be pro-
cured in good quantity; or better, paper sheets and pillow cases
which can be destroyed as soon as soiled. Paper towels and napkins
are also cheap and convenient.

Old linen may be received from the outside to be used and then
destroyed, but unless its source is definitely known, it is better to
fumigate it with formaldehyd before using. It would not in the
least simplify matters to have smallpox or scarlet fever introduced
into a plague hospital in old eclothing.

The cheapest nightgowns in assorted sizes should also be bought
in as large quantities as may be thought necessary with a per-
centage over, to be sure of having enough.

Naturally, not all these things need be brought to the hospital
on the opening day, but a sufficient reserve must be held in easy
reach for unforeseen necessities.

Boxes will serve as bedside tables unless a sufficient supply of
inexpensive small tables is in reach. Folding sewing tables are
cheap and do not take up much room.

Plain kitchen chairs and a few rockers and canvas steamer chairs
complete this part of the ward equipment.

Each bed should also have the following articles:

Enameled basin. Rubber or waterproof blanket.
Fnameled sputum cup. " Hot water can or bottle.
China feeding cup. Diet tray.

Bent glass tube for drinking. 2 towels, small.

Pus basin or shallow pan. 1 towel, large.

Chamber vessel.
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To each 2 beds:

1 slop pail.
1 water pail (covered).
1 bed pan.

To each 4 beds:

1 urinal.

The ward as a whole must be abundantly supplied with irri-
gators for saline enemata, and subcutaneous or intravenous injec-
tions, hypodermic syringes, catheters, dressing forceps, gauze,
cotton and old cloths. There should also be some means of heating
water quickly.

DiNing Room AND KircHEN.—The furniture for these rooms is
of the simplest variety, boards laid on tressels or the cheapest of
kitchen tables and ordinary wooden or ecamp stools or chairs being
sufficient. Enamel ware is best for table use, as it can be boiled
or treated with antisepties without injury.

Foop.—For the sick, milk (fresh, malted and condensed), with
fruits, fruit juices, cereals, tea, coffee, cocoa, and bread and meats
fresh daily, will give a sufficient dietary. If a skilled diet cook
cannot be had, a few minutes’ study of the catalogues of the large
packing or preserving houses will show a large number of desirable
articles in the way of soups and broths. The large biscuit factories
also make many articles of invalid’s diet, and almost any of the
breakfast foods is desirable. Beef extract for its stimulant value
should not be forgotten, and some of the predigested foods should
be at hand for the very weak. '

For the attendants, the food must be of the best quality, and
prepared and served in the best manner. They are entitled to be
well-nourished in order to resist infection.

MepicaL SuppLIEs.—Any standard work on practice will sug-
gest the articles likely to be needed, but the supply need not be
elaborate.

Telephone.—A telephone is a necessity, but will be an unmiti-
gated nuisance unless ringing-in is allowed only to those who give
a seeret number or pass, which can be changed daily if desired.

Electric Wiring.—If at all possible, electric wiring should be
installed, as the power may be used not only for lighting, but for
ventilating fans, for hot plates, for bed warmers, and to furnish .
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power for a vacuum cleaner, which by collecting the dirt in a place
where it can readily be destroyed, minimizes chances for infection.

Transportation.—The proper transportation for persons sick of
infectious diseases is 4 closed vehicle in which one or two persons
may ride lying down. The ambulance of the U. S. Army type is
the best form of conveyance, but a fairly good one may be made
by taking a small spring wagon withsa top, side and end curtains,
and fitting it with two narrow litters.

If the demands are not heavy, a canvas cot may be used in place
of the litters, but cots are too wide as a rule for more than one
to be carried at a time.

The ambulance should be marked with a yellow quarantine flag
and a green St. Andrew’s cross. The Red Cross is forbidden by
law and treaty to all but neutralized members of belligerent par-
ties in war time, and to the Red Cross Society itself.

The personnel of the ambulance consists of the driver and a
medical inspector who makes sure of the diagnosis before removing
the patient to the hospital. They may wear a brassard on the arm
or the green St. Andrew’s cross on a white ground as a badge of
authority, if desired, in place of the hitherto customary Red Cross.

The material carried should include beside the litters, an emer-
gency case with hypodermic solutions already prepared, a bottle
of aromatic ammonia, bichloride tablets, a pus basin and cloths
for vomited matters, a water proof sheet, and restraint apparatus
for delirious patients.

All of these materials, including the inside and outside of the
ambulance, should be appropriately disinfected from time to time.

In case of resistance, the police or other peace officers should be
called on to assist in the removal.

Accounts.—The accounts of a hospital are not necessarily com-
plicated, but must be complete. They comprise:

Property purchased.

Property expended.

Inventory. (This checks the balance between 1 and 2.)
Time book and payroll of employees.

Inventory book of patients’ property.

Descriptive book of patients.

Numerical account of patients.

Morgue list of places of interment.

@IS
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The titles of these are self explanatory except Nos. 6 and 7. The
descriptive book should be ruled horizontally so that one line is
given to each patient, and vertically to allow the insertion of the
following headings:

Name.

Sex.

Race.

Nationality.

Age. .
Social condition (single, married, widowed, divorced).
‘When taken sick?

‘Where taken sick?

Admitted (month, day, hour).

10. Diagnosis.

11. Complications.

12. Final disposition (died, discharged, date).!

LRADN D

The numerical account of patients gives the number of patients
received each day, and in the wards from the day before, and the
number of patients discharged or who have died. The balance
equals the number present for treatment on the following day. A
similar account should be kept for the isolation camp for contacts.
Patients are mentioned by name only on admission or at final dis-
position. During treatment they are carried as units in the total
number. Thus account No. 7 must always balance with the totals
admitted, treated, and finally disposed of as shown by account No. 6.

Recapitulation.—To be sure that all the steps involved in the
admission and final disposition of a patient are correctly under-
stood, let us consider the case of Mrs. A, sick in a railroad camp
in the sanitary district of Beeville, which place has established a
hospital to care for all cases of smallpox.

1. The rumor reaches the Health Officer.

2. He investigates; finds it true.

3. Notifies hospital.

4. Ambulance comes; medical inspector concurs in diagnosis
(the concurrence of two physicians is usually required for removal
to contagious disease hospital).

5. Prepares to remove patient; husband and friends resist.

1 This may also be used as a card form.
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6. Police summoned; patient forcibly removed.

7. Quarantine squad called; shack disinfected; inmates vacci-
nated; either quarantined in house or removed under guard to-
contact camp.

8. Mrs. A. arrives at hospital ; inventory made of accompanying
property or money ; property then sealed in paper bag and disin-
fected ; clothing of no value destroyed.

9. If condition permits, is given bath and haircut in bathroom;
if not, is attended to in bed.

10. Ward sheet made up (history, orders, ete.).

11. Descriptive list made up from data furnished by medical
inspector, or patient.

12. After 25 days has completely desquamated; is given disin-
fecting baths on two successive days and discharged, or

12a. Dies on fourth day; body taken to morgue; prepared ac-
cording to rule; buried within 24 hours; record of place and time
of burial entered in morgue book; if any property of value or
money accompanied her to the hospital, it is returned to her family
or turned over to the proper public official, taking receipts in
writing.

Laws.—The laws under which authority is given for the estab-
lishment of hospitals for dangerous epidemic diseases are diverse
and subject to not infrequent changes by new legislation. As ad-
vised in the earlier paragraphs of this chapter, the health officer
will do best to take every step under competent legal advice, which
can inform him exactly what to do under his peculiar local con-
ditions.

As a necessary part of the quarantine power of the state ‘‘to
place in confinement and to submit to regular medical treatment
those who are suffering from some contagious or infectious disease
on account of the danger to which the public would be exposed if
they were permitted to go at large’’ it ‘‘is so free from doubt
that it has rarely been questioned.”’ (State vs. Berg, 70 N. W.
Rep.)

In general these laws allow the employment of all necessary help,
and state to what municipality the expense is chargeable. No
part of the expense is collectible from the patients or their families,
since they are involuntarily removed there for the protection
of the public, and not for their own convenience, pleasure or
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profit. Since this is done for the public benefit, the public must
pay for it. :

Since, too, the finding of the health officer is not subject to re-
view by any court, it behooves him to be in every way sure of his
diagnosis before removing a suspect to a place where, if not in-
fected, he might contract a fatal illness. Absolute certainty is
required before using the most arbitrary power confided to any
civil officer or indeed to any officer in time of peace.



CHAPTER V.
DISINFECTION.

GENERAL CONSIDERATIONS.

Disinfection is the destruction of disease germs by any method.
The great natural disinfectants are solar light and fresh air with
its ozone. If every part of the thing to be disinfected could be
exposed to their action for a sufficiently long time, nothing else
would be required; but since sunlight is not always available, and
cannot always be brought to the spot desired, and since fresh air
cannot always be made to penetrate to the recesses of the article
to be disinfected, we are forced to supplement them by artificial
disinfectants, which are in the order of their efficiency :

Fire.

Superheated Steam.
Boiling.

Streaming Steam.
Dry Heat.

Chemical Disinfection.

SOk

Each of these agencies, properly handled, is effective; but used
carelessly, none of them is of any value. Improperly done, they
are positively harmful by giving a false sense of security. The
method of using each, with the indications special to its employ-
ment, follows:

Fire.—This method is absolutely sure, and is the only means to
be thought of for the disinfection of soiled rags and papers, tubercu-
lar sputum, soiled dressings from pus cases, and bedding of little
value infected with any of the more resistant pathogenic microbes.
To be of value, the infected articles must be burned at once, and
not allowed to accumulate.

Superheated Steam.—This mode requires expensive apparatus
which places it out of the reach of any but wealthy municipalities.
The material to be disinfected is placed in large iron cylinders,

from which the air is exhausted, after which steam under pressure
63
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is turned in and the apparatus maintained for 10 minutes at a
pressure of 10 lbs. to the square inch. If the preliminary vacuum
is not used, the treatment is maintained for 20 minutes at a pres-
sure of 15 lbs.

This is particularly valuable in ship and car disinfection, when
large quantities of bedding and immigrants’ clothing must be
handled, as it not only disinfects, but kills all vermin. The main
objection to the process is that it shrinks wool fabries badly.

Boiling.—The articles are dropped into a vessel of water which
is boiling strongly. It is applicable to white goods, metal articles,
table ware, and bedding (except wool blankets and pillows). The
addition of a teaspoonful of baking soda to each pint of water
makes the action more certain. After coming to the boil again,
the temperature should be maintained at that point for 30 minutes
at low and moderate altitudes, but high in the mountains must be
correspondingly increased. A fair rough test would be to place
a moderate sized potato in the boiler with the goods, and when
the potato is done, the disinfection is complete.

Streaming Steam.—For disinfection by streaming steam, an ap-
paratus may be improvised consisting of a large wash-boiler with
two bricks set on edge in the bottom, and short boards resting on
them. A couple of inches of water is then placed in the bottom of
the boiler, the infected articles are packed in loosely, the cover is
put on, and the apparatus brought to the boiling point and main-
tained there for an hour.

- This method is applicable to feathers, plumes, pillows and blan-
kets, but presents no special advantages over formaldehyd.

Dry Heat® The use of dry heat is hardly practical in sanitary
disinfection, owing to the risk of overheating, burning and scorch-
ing. .

Chemical Disinfectants.—These are of two classes, liquid and
gaseous. To the first class belong bichloride of mercury, carbolic
acid, the cresols, bleaching powder and sodium hypochlorite, and
lime, since these are most readily applied in solution or suspension.
The second class comprises formaldehyd, sulphur, and hydrocyanic
acid, since to be effective they must be in gaseous form.

BicyLoripE oF MERCURY.—This is also known as corrosive subli-
mate and mercuric chloride. It is a disinfectant of great power and
is applied in solutions of 1:500, 1:1000, and 1:2000, according to
the purpose for which it is employed. It may be made with sea
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water, and if made with fresh water must have twice as many parts
of common salt or ammonium chloride (sal ammoniac) added to
increase its solubility and to interfere with the precipitation of
the bichloride by albumins which may be present. That is, a
1:500 solution requires 4 parts per 1000 of salt; a 1:1000, 2 parts,
and so on. The efficiency of the disinfection is interfered with by
alkalies, albumins, and most seriously of all, by sulphur and sul-
phides.

Bichloride solutions attack most metals and cannot be satisfac-
torily used on limed walls. They must be made up in a non-
metallic container. The 1:500 strength is employed for feces and
sputum, the 1:1000 for walls and floors and for clothing, and the
1:2000 for the disinfection of the person.

CarBoLic AcIp. (Phenol).—In 5 per cent solution this agent
is well adapted to mopping floors, side walls and ceilings. It is
cheap, does not affect metals or bright work, but attacks the hands
so that it must be applied with a mop or spray, or the hands must
be protected with rubber gloves. After exposure for an hour this
solution may be used for stools and sputum.

CresoLs.—The cresols are analogues of carbolic acid and belong
to the same phenol group. They are sold under a variety of pro-
prietary names, and are somewhat stronger than carbolic acid in
disinfecting power. A 2 per cent solution is very satisfactorily
used in the same way and for the same purposes as the carbolic
acid solution just mentioned. In this strength it is not hard on
the hands. An ordinary garden spray will be found very useful for
applying this fluid to walls and ceilings.

ForMALIN.—This is a 40 per cent formaldehyd solution nomi-
nally, and actually contains from 2 per cent to 10 per cent less of
the gas owing to volatilization, polymerization or faulty manu-
facture. It may be diluted with 19 parts of water for use on floors
and walls, and stools or sputum will be innocuous after being ex-
posed to its action in this strength for one hour. Ammonia inter-
feres with its action, but albumin does not. It irritates eyes and
nose strongly.

CHLORIDE OF LiIME. (Bleaching Powder).—This must be of the
best quality or it is worthless. If freshly taken from a full con-
tainer it should be good. It should have a pungent odor of chlorine.
514, ounces of the powder are dissolved in a gallon of water, as
pure and cold as possible. Chamber vessels and sputum cups are
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partly filled with the solution before use, and the discharges are
allowed to stand at least 30 minutes before emptying into the vault
or water closet. Except that it is a somewhat better deodorant,
it has no particular advantages over the solutions already named,
any of which may be used for this purpose, all being equally worth-
less unless properly mixed with the infected material and allowed
to stand for a sufficient time. Chloride of lime solution bleaches
most colored materials and corrodes metals, so must be used with
caution.

LiMe.—This is one of the most valuable outdoor disinfectants.
In powder it rapidly absorbs moisture and carbonic acid from the
air, so that it must be freshly burned to be of value. As white-
wash it furnishes a clean background against which dirt is readily
perceptible, and entangles and destroys any microbes present. As
a disinfectant it is used in the form of milk of lime which is made
in the following manner; one quart of small pieces of quicklime
is added to 114 pints of water. This makes a dry hydrate of lime
in powder. One pint of this powder is added to a gallon of water,
and the resulting mslk of lime may be used to disinfect stools and
should be habitually employed in outhouses. If kept from contact
with the air, this solution will keep a few days, and the hydrate will
keep a week or two. This is the cheapest of disinfectants, an
effective deodorant, and should be freely used on putrefying or
putrescible matter of any kind.

SuLPHATE OF IRON. (Green Vitriol).—This was formerly em-
ployed for the disinfection of outhouses and cess-pools, but recent
investigations throw much doubt on its efficiency. It is not recom-
mended. ’

FUMIGATION.

In order to disinfect successfully by fumigation certain precau-
tions are to be observed. The room or building must be tight, and
if not naturally so must be made so by pasting paper strips over
all outlets from the area undergoing disinfection. Cracks under
doors must be pasted over or chinked with rags. The atmosphere
must be made both warm and damp. Good disinfection cannot be
done with a temperature below 60° or an atmosphere less than 60
per cent saturated with moisture. This moisture may be natural
on damp days, but in bright weather it must be augmented by boil-
ing water on a stove, by pouring water (preferably hot) on to hot
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bricks or stones, or by slaking lime. It is best to do this before
beginning the disinfection proper in order that the moisture may
have time to penetrate everywhere.

Since both formaldehyd and sulphur fumes are deficient in pene-
trating power, drawers and closets are opened up, beds unmade
and everything spread as loosely as possible on chairs, lines and
other supports. Books are spread with leaves and covers separated
and set on end. If of little value they are best destroyed.

As a check on the efficiency of the disinfection, threads inoculated
with easily identified resistant forms of bacteria, may be placed
at various points and cultures made after the conclusion of the
work will show whether the work has been thoroughly done or
not. This check is particularly valuable if one cannot attend to
the disinfection in person.

After disinfection by either of the above methods, if the weather
permits, the entire contents of the room should be put outside to
air and sun. If the weather is bad, the fumigated materials may
be transferred to any convenient room while the second step of
disinfection is undergone, which is the washing of floors and mop-
ping or spraying of walls with one of the liquid disinfectants de-
scribed previously—preferably bichloride, carbolic acid or cresol
solution. These are non-volatile and remain in cracks and crevices
for a long time, becoming more concentrated by evaporation of
water.

Unit oF FumicaTioN.—The unit employed in all fumigation is
the amount of disinfectant required for 1,000 cubic feet, and is
obtained by multiplying ceiling height by the length of the room
and the result by the breadth, and pointing off three places from
the right. The figures on the left of the decimal point will give
the number of units. If the decimal is less than .750 and more than
.250, a half unit additional should be added, otherwise the nearest
whole unit is used. For example, a room 24 x 15 with an 11-foot
ceiling has a cubical content of 3,960 feet, and 3.960 units of the
disinfectant will be required, but under the rule 4 units should
be used. A room of 3,190 cubic feet would employ only 3 units of
the agent, while one of 3,350 would require 314 units.

A method of computation which is not yet legalized, but entirely
rational and also perfectly safe if silk test-threads are used, is to
regard the disinfecting power of the gas used as proportional, not
to the cubic contents of the room, but to the area of the walls,
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floor and ceiling. On this theory a room of 10 feet cube, containing
1,000 cubic feet and having 600 square feet of exposed surface,
requires one unit of the disinfectant gas, while a room 20 feet
square and 10 feet high, containing 4,000 cubic feet, and presenting
1,600 square feet of surface, requires a little less than 3 units
instead of 4 as would be required by the first rule. It is based
on the theory that the disinfectant gases do not become neutralized
or fixed in the free air, but only on the surface of objects. This
same theory requires also that if a room contains a great deal of
furniture, bedding and clothing beyond the average, that the
charge of the disinfectant be proportionately increased. The ad-
vantage of this method of computation is the saving of expense
for materials, which increases with the cubic contents of the space
to be disinfected.

ExpENSE.—Used in the quantities here recommended, the ex-
pense of fumigation with sulphur is about twenty-five cents per
1,000 cubic feet; with formalin and permanganate, thirty-five to
fifty cents; with solidified formaldehyd in large units, from ten
to fifteen cents. These figures are for material alone without con-
sidering cost of labor. The last method is not only cheaper, but
more convenient and equally effective. If the apparatus allows
the vaporization of water along with the paraform, it will also be
more penetrating.

Sulphur Fumigation.—This is a very ancient method of fumi-
gation, its use extending at least as far back as the Middle Ages.
The fumes lack in penetration, so that the opening up of the ma-
terials to be disinfected must be very carefully dome. Sulphur
dioxide, which is formed by the combustion of sulphur in the air,
blackens metals and bleaches colored fabrics badly. It is more
trouble to use than formaldehyd, but is cheaper and has the addi-
tional advantage of killing vermin of all kinds. For these reasons
it is preferable for disinfecting schools, vessels, freight cars, and
public buildings, where the contents are of a character not likely
to be injured by the fumes.

To secure efficient disinfection with sulphur it is necessary to
have the atmosphere 4.5 per cent saturated, which is secured by
burning 5 lbs. of sulphur and the evaporation of 1 pint of water
for each 1,000 cubic feet of space to be disinfected. The room must
be made absolutely tight as sulphur works rather slowly, and any
leakage will reduce the percentage of gas below the allowable limit.
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The sulphur should be finely powdered, as roll sulphur is less
combustible, goes out badly and leaves much residue. It should
be burned in shallow iron pots or Dutch ovens, which are placed
in tubs of water and covered with wire screens to catch any of the
burning sulphur which may pop out. Not more than 30 lbs. should
be placed in any one burner and better only 5 to 10 lbs. The
sulphur is best fired by pouring on a little wood alcohol and light-
ing with a match. Twenty-four hours are required to kill the more
resistant bacteria, but mosquitoes and other vermin are killed in
from two to four hours.

Formaldehyd Fumigation.—Formaldehyd has come of late years
to be the disinfectant of choice for use by fumigation. Many
methods are in use, some of which require complicated apparatus.
Of these but three will be described. The health officer desiring
to investigate any of the others will find them fully deseribed in
the publications of the Public Health Service. Formaldehyd by
any method does not tarnish metals, fade or turn colors. It does
not kill vermin or mosquitoes, and must never be employed for
such a purpose, but the addition of 14 ounce per 1,000 cubic feet of
camphor to a solid formaldehyd disinfection, will kill insects.

SpraYING.—By this method, the formaldehyd in 40 per cent so-
lution is sprayed with the finest nozzle of a garden spray-pump on
sheets hung about the room. This must be done as evenly as pos-
sible, so that the drops do not run or coalesce. An ordinary large
sheet will hold about 5 oz. or a little more, and two sheets and
10 oz. of the solution will be required per 1,000 cubic feet. This
process cannot be relied on below a temperature of 72° on account
of the formation of the polymeric body paraform. The sealing of
the room must be done with great care, the exposure continued for
12 hours, and not over 2,000 cubic feet disinfected in one body.

PERMANGANATE METIOD.—In this process the formaldehyd is
poured over potassium permanganate crystals, in the proportion of
1 qt. of the former to 1 lb. of the latter. CAUTION! If the per-
manganate is thrown into the formalin, it may explode. In most
of the states this amount is required for 1,000 cubic feet, but the
Public Health Service allows this amount for 2,000 cubic feet and
if the temperature is above 60° permits the use of only 10 oz. of
formalin and 5 oz. of permanganate.

When the reagents above mentioned are mixed, a violent effer-
vescence takes place and almost the whole of the contained formal-
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dehyd is set free within a very few minutes. This gas is very
dry and highly inflammable, and naked flames or fire of any kind
must be kept away for fear of explosions. The residue left at the
close of the reaction is a nearly dry mass when the reagents are
of good quality. At least 4 hours’ exposure are required for ef-
fective disinfection by this means.

PararorM.—‘‘Solid Formaldehyd.”” The use of paraform—
the solid polymer of formaldehyd—by heating over specially con-
structed lamps has met with favor. Used with moisture in the
proportion of 1 oz. per 1,000 cubic feet it is very convenient and

Fig. 1.—Types of generators for disinfection with solid formaldehyd (Paraform).

effective. The candles with wicks running down through the para-
form are not to be recommended since too large a proportion of the
gas is burned in the process of volatilization. Still less are the
compound candles of paraform and sulphur to be approved, as
the products of sulphur combustion unite with the formaldehyd and
consequently neither portion is of value.

Hydrocyanic Acid.—‘Prussic acid.”” This is not properly
speaking a disinfectant, but is the most certain and deadly of
poisons to all animal life. It destroys infallibly all kinds of ver-
min, but ts on no account to be used without every precaution,
since it is almost instantaneously fatal to human life. Hence, no
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one can remain in a house where it is being used, and sufficient
ventilation must be left to allow the air to be completely changed
in say 6 hours. These ventilators must be protected from incau-
tious approach, since fatal poisoning might occur from going too
near them.

It is only justified for use in case of typhus or plague where lice
or rats are presumed to be concealed in places where sulphur can-
not readily reach. JIn the hands of experts it may be used to
destroy mosquitoes in living quarters, or rats and weevils in mills
and elevators, but is hardly justifiable for such purposes in the
hands of the inexperienced.

For each 1,000 cubic feet the following are required:

Potassium cyanide ............ .. i i, 10 oz.
Sulphurie acid ......... ... . 15 oz.
Water ... e e 23 oz.

The sulphuric acid is added slowly to the water in some vessel
which can stand the heat. The potassium cyanide is placed in a
bag which is tied, and lowered into the acid by a string passing
outside the room. If several rooms are to be treated, this arrange-
ment may be used for all, and the strings cut in turn, beginning
at the one farthest from the exit, and placing the cyanide for the
halls in two sacks, one inside the other, which may be dropped into
the acid in passing out. This will delay action for a couple of
minutes and give enough time for escape. ,

Responsibility.—The responsibility for proper disinfection rests
on the health officer, and if he cannot do it himself, he should see
that only reliable persons do it for him. The work should be
checked by the use of infected threads as mentioned earlier in this
chapter. Care should be taken, not only that disease germs are
destroyed, but that property is not damaged by fire or chemical
fumes, as suits either against the health officer or the municipality
may follow, and even if they do not, a prejudice is created which
is entirely unnecessary.

Expense.—The expense of disinfection is variously taxed. In
some states it is placed against the householder, and in his default
against the property disinfected. In other states it is more prop-
erly paid by the municipality. This is the better and wiser plan,
as there is not the temptation to hide disease to escape expense as
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well as the inconvenience of quarantine. It is no more reasonable
to expect a man to pay for the disinfection of his house after an
infectious disease than it is to ask him to pay for the apprehension
of the burglar who has robbed him or the murderer who has killed
a member of his family.



CHAPTER VI.
THE TYPHOID GROUP.

The characteristics of this group are disturbances of the gastro-
intestinal tract, as diarrhea and vomiting. Infection is taken in
practically always by the mouth. It may be by contact, mediate
or immediate, in which excreta bearing the specific micro-organisms
are conveyed to the patient’s mouth by unwashed hands, in food
or drink infected by carelessness in handling these excreta, by
carriers, or by flies and dust.

In the investigation of outbreaks of these diseases in the country
or small towns, the water supply is first to be suspected; then im:
proper disposal of excreta; the food supply, including milk; flies
and dust. Human carriers play a considerable part, which is prob-
ably more important in the city than in the country, in proportion
to the total number of cases. In cities having a proper sewage
disposal, flies and dust can almost be eliminated, while in tem-
porary communities such as railroad camps they play a large part,
and in small permanent communities should always be taken into
account.

It should not be forgotten that in considerable epidemics all of
these causes may be and usually are operative, especially in typhoid,
paratyphoid and Asiatic cholera.

The feces and urine are the channels for the perpetuation of the
infection, and must always be carefully disinfected before putting
them into the closet or sewer.

TYPHOID FEVER.

Synonyms.—Enteric fever; abdominal typhus; autumnal fever;
‘“Typho-malarial fever.’’

Distribution.—Endemic everywhere, becoming epidemic at times.

Etiology.—Infection by and growth of Bacillus typhosus
(Eberth). This micro-organism is 1 mi. in width and 3 mi. in
length, varying somewhat with cultural conditions; stains with

watery methyl blue, but not by Gram’s method; resists moist heat
63
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up to 156°F (69°C); lives three months in distilled water and 6
months in moist earth; withstands repeated freezing and thawing;
is killed by 6 hours of direct sunlight, 0.5 per cent phenol and
1:5000 bichloride solution. It must be taken into the alimentary
canal to produce infection, and in the so-called ‘‘ Typhoid carriers’’
may remain there for years, being transferred by their dirty hands
to the food and drink of others, thus causing new cases. Milk and
water are frequent sources of infection, and green vegetables which
have been contaminated by sewage are other important sources.
The common house fly is extremely dangerous in the direct carrying
of typhoid discharges to food and drink, especially in localities
without sanitary sewers. Dust may be a conveyor, either by inha-
lation or ingestion.

Pathology.—Anatomically characterized by hyperplasia and ul-
ceration of the lymph follicles of the small intestine and mesentery,
and enlargement of the spleen, these organs containing great num-
bers of the bacilli. Bacilli are somewhat rare in the blood stream,
but have been found as single foci in almost every organ of the
body. The urine and feces are loaded with bacilli.

Predisposing Factors.—Age below 30; male sex; epidemics most
common in late summer or autumn.

Incubation.—One to two or more weeks.

Prodromes.—Malaise ; loss of appetite; slightly coated tongue.

Symptoms.—In children, attack may begin with headache, nausea,
chilliness and furred tongue. At all ages there may be nosebleed ;
looseness of bowels; ‘‘Stairstep’’ temperature curve; pulse usually
moderate ; rose spots on abdomen and sometimes on other parts of
body, disappearing on pressure; ‘‘Pea soup’’ stools of clay color.
These symptoms are common but not invariable. More rare are
petechie, sudamina and vibie; hemorrhage of the bowels is fre-
quent, as is gurgling in the right iliac region. Delirium, tremor
and hiccoughs are often seen late in the disease. ITemoglobin is
always diminished, and the leucocytes, normal in number at first,
are diminished slightly and gradually through the course of the
disease, not becoming normal until some time after convalescence
is established. Relapses are common in this diseasec and may be
multiple.

Diagnosgis.—Clinically this disease may usually be diagnosed by
the signs and symptoms above enumerated; the diazo reaction of
the urine is of some value, but the serum (agglutinin) reaction of
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Widal and Gruber is with proper technique and exclusion of a
recently preceding attack of typhoid, or recent immunization by
typhoid bacterin, almost absolutely diagnostic if positive, and should
be found in 70 per cent during the first week, 80 per cent during
the second and 90 per cent during the following two weeks. (See
Part III for diazo and agglutinin reactions.)

Differentiation.—Differentiate from paratyphoid; estivo-au-
tumnal fever; acute miliary tuberculosis; cerebrospinal meningitis;
pneumonia ; concealed suppuration.

Sequel®.—Cholecystitis; gall-stones; ‘‘Milk leg’’; ‘‘Typhoid
spine’’; neuritis: nephritis, rarely; bone lesions, commonly.

Termination.—After 4 weeks in uncomplicated cases, the tem-
perature usually declining regularly and gradually. In fatal cases
the cause of death may be exhaustion, toxemia, syncope, hemor-
rhage, or perforation of the bowel and consequent peritonitis.

Immunity.—Second attacks occasionally occur.

Prognosis.—The mortality in private practice with family nurs-
ing is 20 per cent and with skilled nursing is 10 per cent (Tyson).
With full cold bath treatment Osler and Tyson each report 7.3 per
cent. The mortality from 18 to 22 and after 40 seems to be higher
than at other ages, and pregnancy adds a great additional risk, as
abortion usually takes place in the second week of the disease.

Quarantine.—In civil practice, none; in camp practice, such as
railroad construction and other public works, if possible, the pa-
tient should be removed to a special hospital at a distance from the
work.

Individual Prophylaxis.—Boil water; screen all food from flies
and protect from dust. If nursing a patient, disinfect hands with
soap and water followed by an antiseptic wash. Pay attention to
the condition of stomach and bowels. Protective inoculation by
Sir A. E. Wright’s method is of the greatest value for professional
nurses and travelers who are likely to be exposed to typhoid.

This vaceine is prepared commercially by several of the large
manufacturers of biological products and is also to be had free
from some of the state laboratories. It is prepared by suspending
killed typhoid bacilli in physiclogical salt solution, and is usually
standardized at 1,000,000,000 per c.c. The first dose is one-half
that amount ; the second, on the eighth day, is the full dose of 1 c.c.;
and the third, on the fifteenth day, is the same as the second.

To administer this vaccine the hypodermic syringe and needle
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are carefully boiled, the ampoule containing the vaccine is opened,
the needle placed in it, and the syringe filled and emptied several
times in order that the suspension may be as uniform as possible.
In the meantime the arm, without previous washing, has been
painted with tincture of iodine to a deep brown color over an area
of 2 inches in diameter. The needle is introduced only into the
subcutaneous tissues; not into the fascia or muscle. The punc-
ture is sealed with collodion.

There is generally some reaction following the first dose, but this
is seldom severe and rarely consists of more than slight chilly sen-
sations followed by a rise of temperature of a degree or two. There
may also be a slight local reaction, with swelling of the axlllary
glands for a day or two.

This has been largely used in military practice and reduces the
incidence from typhoid fever to almost nothing. The immunity
lasts for several years at least, but the point of loss of immunity
is not known. Persons who have had this treatment give the
‘Widal reaction, and in case of doubtful diagnosis of any fever in
a person so immunized, a blood culture is necessary.

Community Prophylaxis.—All bodily discharges from the pa-
tient must be disinfected with a standard disinfectant. Make a
thorough search for any water or milk supply that may possibly be
contaminated. If any other source of water supply is available,
condemn the one at fault; if not, boil water for 20 minutes and
preferably, filter and aerate. Eliminate all sources of contamina-
tion to water. If a public supply such as a reservoir is infected,
install filter beds; if these are already in use, they must be re-
modeled or renovated under the supervision of a competent sanitary
engineer. In addition the filtered water should be treated by some
such method as the hypochlorite if possible. If a well is at fault it
can be made safe by disinfection. A cistern may always be disin-
fected. If it is desired to destroy a well it may be done by throwing
in kerosene and thus making the water permanently unpotable, but
leaving it as good as before for washing clothing.

Seek out carriers and have them taken from handling food sup-
plies. Carriers are more readily found by the agglutinin (Widal)
reaction than by plating the stools, and this should never be omitted
in looking for carriers. If the reaction is positive the stools are
plated, and the matter may be definitely settled.

Stools and urine of typhoid patients must be disinfected with a
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standard disinfectant (see Disinfectants), exposing the excreta to
the action of the disinfectant for at least one hour before throwing
into the closet or vault. Soiled linen or clothing must be kept pro-
tected from flies, and boiled, or sprinkled with 40 per cent for-
maldehyd solution and left rolled up in a tight container for at
least 6 hours before sending to the laundry. Screens, fly paper
and fly poison together with destruction of all possible breeding
places, must be used to keep flies out of the sick room and away
from infected material.

Disinfection.—Disinfect by scrubbing the walls and woodwork
of the sick room with soap and water and afterwards with a standard
disinfectant. Fumigation is required by some states.

PARATYPHOID FEVER.

Etiology.—This disease is caused by a bacillus or group of ba-
cilli, intermediate in character between the typhoid and colon
groups.

Distribution.—Sporadic everywhere; occasionally becoming epi-
demie.

Pathology.—Spleen enlarged ; intestine sometimes ulcerated but
the uleers resemble those of dysentery rather than those of typhoid;
Peyer’s patches are not ulcerated. Focal necroses have been found
in the liver. The lesions are in general those of septicemia and
not those of typhoid.

Symptoms.—Typhoid in character, milder in course, and of bet-
ter prognosis. Diarrhea and termination by crisis are more common
than in typhoid. Muscular inflammation and joint abscesses are
complications very rare in typhoid and observed with some fre-
quency in paratyphoid.

Diagnosis.—Negative agglutination with the Bacillus typhosus,
and a positive reaction with the paratyphoid bacilli.

Prognosis.—Better than that of typhoid, but no exact statistics
either of mortality or morbidity are available.

Prophylaxis.—In all particulars the same as typhoid.

MOUNTAIN FEVER.

A true typhoid, as shown by the serum reactions, and from the
standpoint of the sanitarian to be treated in all respects as such
It must not be confounded with tick fever.
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AMEBIC DYSENTERY.

Synonyms.— ‘Flux’’; ‘‘Bloody Flux.”’

Definition.—An acute or chronic inflammation of the large intes-
tine, caused by infection with the Entameba histolytica.

Distribution.—In all tropical countries, and over the entire
United States.

Etiology.—The organism is taken in with contaminated water
or food, the most frequently infected food being salad vegetables
eaten raw. Entameba histolytica is from 15 to 20 mi. in diameter
and consists of a clear outer zone (ectosarc), and a granular inner
zone (endosarc), and contains a nucleus and one or two vacuoles.
The movements of this organism resemble those of the ordinary
Ameba, and consist of slight projections or retractions of the pro-
toplasm. They frequently contain red blood cells which they have
taken in. They are easily to be recognized in the tissue by proper
stains, and may be in enormous numbers. They can be recovered
from the pus of liver abscess following dysentery. Entameba his-
tolytica has been cultivated by a number of men, but with some
difficulty, and it seems that certain bacteria are necessary to suc-
cessful growth. It has an encysted or resting stage in which it
resists drying for months.

Pathology.—The lesions are found in the large intestine, and
more rarely in the lower part of the ileum. Abscess of the liver
is very common, occurring in about 20 per cent of the cases seen
in the Johns Hopkins Hospital.

INTESTINES.—The lesions are ulcers, preceded by an infiltration of
the submucosa consisting of swelling of the tissue and multiplica-
tion of its fixed cells. The mucous membrane over these areas soon
become necrotic and sloughs, leaving the submucous tissue as a gray-
ish-yellow gelatinous mass, which is the first floor of the ulcer but
later is cast off. The ulcers are oval, round or irregular, with
infiltrated and undermined edges. The ulcer itself may be very
large compared with the small opening through the mucosa. Any
of the coats of the bowel except the mucosa may form the floor of
the ulcer according to the state at which it is observed.

Amebe may easily be found infiltrating the tissues.

Liver.—Lesions in the liver are of two kinds; a disseminated
local necrosis of the liver tissue, and a true abscess formation.
Either type may follow cases of dysentery of any grade of severity.



THE TYPHOID GROUP. 69

Abscesses may rupture into the bowel, the peritoneal cavity or the
pleura, or may become encysted. Secondary infection with pus
organisms may take place.

Symptoms.—MiLp ForM.—Infection may be present for a month
or longer before symptoms are shown, except the most vague as
headache, lassitude, slight pain in the abdomen and occasional
diarrhea.

AcuTe ForM.—Pain and tenesmus severe; blood and mucus are
found in stools and later sloughs may be passed. In very severe
cases the stools are passed every few minutes. The temperature
is ordinarily not high, but emaciation may be very rapid, and death
may occur in a week.

CuroNic AMEBIC DYSENTERY.—The disease may begin either in
an acute or sub-acute form, gradually passing into a chronic form,
the special characteristic of which is the alternation of constipa-
tion and diarrhea. During the exacerbations, the symptoms are
much the same as in the acute form, with pain in the bowels and
blood and mucus in the stools, with slight fever. These attacks
recur at intervals of weeks or months. The patient often does
not feel very ill and the quiescent periods allow some degree of
restoration of strength so that emaciation is not so extreme as in
the acute form.

Diagnosis.—By the presence of motile amebee containing red
blood cells in the stools. The specimen should be examined on a
warm slide.

Prognosis.—Of Osler’s cases 23.5 per cent died. The tendency
to relapse is very marked. Of his liver abscess cases 19 out of 27
died, and of the operative liver abscess cases 12 out of 17 died.

Individual Prophylaxis.—All water should be boiled before
drinking and kept well covered until used. Green vegetables
should be scalded or covered with strong vinegar an hour before
use. The hands should be carefully cleansed after contact with
the patient.

Community Prophylaxis.—All bodily discharges from the pa-
tient must be disinfected or destroyed in the same manner as for
typhoid fever. This disease is not at present notifiable, but should
be made'so as it is a really dangerous infectious disease. Owing to
its wide distribution and the ease with which one carelessly handled
case may light up a serious epidemie, every precaution should be
observed.
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BACILLARY DYSENTERY.

Synonyms.— ‘Flux’’; ‘‘Bloody Flux.”’

Definition.—A form of intestinal flux, usually of an acute type,
occurring sporadically and in severe epidemics, attacking children
as well as adults, characterized by pain, frequent passage of blood
and mucus, and due to the action of a specific bacillus of which
there are several strains (Osler).

Distribution.—World wide, with high mortality everywhere, but
especially in the tropics and Japan.

Etiology.—This disease, owing to improved sanitation, is more
rare than formerly. It is sporadic during warm seasons every-
where and tends to become epidemic especially in crowded insti-
tutions. It has been particularly fatal in military camps.

BaciLLus DYSENTERLE.—This is the specific morbific agent. As
a cause of dysentery it is approximately twice as frequent as the
amebe. The original form was discovered in Japan by Shiga in
1898. Since then at least two other types known as the Flexner-
Harris type and the ‘“Y’’ or Hiss-Russell type, varying prinei-
pally in their sugar-splitting action, have been isolated. The
common type in the United States is the Flexner-Harris. A serum
capable of agglutinating one strain agglutinates the other two to
a less degree. Some of the summer diarrheas of infants are due to
this bacillus.

Incubation.—Not over 48 hours.

Symptoms.—The onset is sudden and distinguished by pain in
the bowels, slight fever, and frequent stools. There is constant
desire to go to stool, with great straining and tenesmus. Every
half hour or so there may be a passage of a small amount of blood
and mucus. The temperature rises and may reach 104°; the pulse
is small and frequent, the tongue furred, and there is great thirst.
In very severe cases the condition becomes critical in 48 hours and
death may ensue on the third or fourth day. In moderate cases
the symptoms gradually abate and convalescence is established
after two or three weeks. The Bacillus dysenterie is found in the
stools and agglutinates with the blood serum.

Pathology.—When death occurs on the fourth to the seventh
day the mucosa of the large intestine is swollen, deep red in color,
and presents many corrugations and folds. There are also hemor-
rhagic spots. There is no uleeration, but a general superficial
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necrosis of the mucosa. These conditions extend to the ileum more
frequently than the corresponding lesions of amebic dysentery.

Prophylaxis.—Since the germ has never been found outside the
body, and since the mode of infection is not known, it should be
assumed that it is communicated by carelessness in the handling
of the discharges, and the hands of attendants and the discharges
themselves should be disinfected with the same scrupulous care
as in Asiatic cholera. Water should be boiled, the milk supply
carefully looked after, refrigerators carefully cleansed, and the
food in general carefully gone over. Flies should especially be
guarded against. In all institutions—especially those having the
care of children—the patient should be isolated, and in civil prac-
tice the disease should be made notifiable in order that proper
methods of disposing of the stools may be enforced.

ASIATIC CHOLERA.

Definition.—A specific infectious disease, characterized by vomit-
ing, purging and collapse. The infective agent is the Spirobacillus
comma of Koch.

Distribution.—Endemic in India—particularly in the delta of
the Ganges, in southern China, and possibly in the Philippines.
At intervals of several years it becomes epidemic in various locali-
ties—particularly in the Orient, and has on several occasions in
the Nineteenth Century become pandemic, covering almost the en-
tire civilized world.

Etiology.—The symptoms of the disease are due to the toxins of
the bacillus and are intimately connected with its proteid content.
They are so unstable that it is yet impossible to separate them. In
acutely fatal cases the organism does not invade the intestinal wall,
but in more chronic cases this occurs.

Immunity.—There is no certain natural immunity, since second
attacks within a short time of the original but too late to be con-
sidered relapses are by no means rare. Artificial immunity of some
value has been conferred by the Haffkine serum, but a bacillary
vaccine prepared after the method of Wright has proved very much
more successful.

Incubation.—From 1 or 2 hours to 6 days.

Modes of Infection.—Always by the mouth in infected food or
water. Fly-borne infections, as well as infections by the hands of
‘‘carriers’’ are well-known. Sudden widespread local epidemics
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occurring without visible connection between the cases are due to
infected water supplies. Air-borne infection, except possibly in
dust, is not known and must be rare since the bacillus is sensitive
to drying and sunlight, without which factors dust cannot form.

Pathology.—The diagnosis can always be made by the presence
of the specific organism. The body shows the appearance of pro-
found collapse. There may be post-mortem elevation of tempera-
ture. Rigor mortis sets in early and is often so marked as to cause
movements of the limbs. The blood is thick and dark, owing to
the amount of its fluid constituents taken out by the vomiting and
purging. The peritoneum is sticky and congested and the intes-
tines shrunken. The small intestine may contain a turbid fluid
rich in cholera bacilli. There is cloudy swelling of the liver and
kidneys.

Symptoms.—PRELIMINARY DIARRHEA.—There is commonly a
slight looseness of the bowels with colicky pains, perhaps vomiting,
headache and depression of spirits. This is by no means invariable,
as many of the cases seen in the Philippine epidemic of 1902 by
the writer showed no preliminary symptoms whatever. Fever if
present is slight. .

CoLLAPSE.—The diarrhea increases, or if of the type just men-
tioned sets in abruptly with the greatest intensity. There are
griping pains, tenesmus, cramps in the lower extremities. The
thirst is tormenting, vomiting severe, the tongue covered with
white dried mucus. The features are shrunken, the eyeballs
sunken, nose pinched, cheeks hollow, and the body literally shriv-
elled. The skin is clammy and withered and the skin temperature
low—even as much as ten degrees subnormal, though the internal
temperature may show as high as 104°. The stools are at first
yellowish with bile pigment, but soon assume the distinctive ‘‘rice
water’’ appearance, the floating clumps of bacilli looking like bits
of boiled rice or sago starch. The pulse becomes very rapid and
feeble, and coma may come on, or consciousness may be retained
till the very end.

REACTION STAGE.—When the patient survives the stage of col-
lapse, reaction gradually takes place, and sometimes with almost
as great rapidity as the collapse which preceded it. All the symp-
toms ameliorate and the first crisis is passed, but the patient has
yet the dangers of urinary suppression and a chronic form of
cholera known as cholera typhoid, comparable in many ways to
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that disease. These two conditions are fatal in many cases which
are safely past the stage of collapse.

CHOLERA Sicca or dry cholera is the name given to an atypical
form in which the infection is so intense that death takes place
before purging begins, sometimes in an hour or less from the first
cramp.

Differentiation.—Differentiate from Cholera nostras, a precisely
similar affection arising in summer in temperate climates from a
cause as yet unknown. Cholera nostras is sometimes fatal in as
short a time as 12 hours, especially in feeble people.

As before stated, the diagnosis of Asiatic cholera is most cer-
tainly to be made by the bacteriologist, though one who has had
large clinical experience with the disease can almost diagnose it in
the dark.

Prophylaxis.—The same in all respects as for typhoid fever with
a six days’ quarantine added for contacts and suspects. The pa-
tient should not be liberated from the isolation hospital until careful
tests show the stools to be free of bacilli.

Disinfection.—Fumigation by sulphur or formaldehyd (the lat-
ter preferred), whitewashing or painting, and using soap and
water and liquid disinfectants afterward.



CHAPTER VIL
THE EXANTHEMATA.

The exanthemata have in common certain skin symptoms or
exanthems. They may be air-borne or communicated by fomites
such as infected clothing or rooms. Insects are facultative carriers,
but so far as known none of this group has as a necessary part of
its etiology an extra human cycle, like that of malaria. It is very
possible, however, that members of this group will in the light of
fuller knowledge be transferred to other families, as has already
been the case with yellow fever, which, a dozen years ago was sup-
posed to be communicable in the same manner as the diseases here
classed as exanthematous. ,

Such discoveries will simplify greatly the management of these
diseases, since the easiest place to break the chain of infection is
between the human and the extra-human host. These disorders
present great differences in the tenacity with which the infection
clings to convalescents and infected articles, which variations will
be noted under the proper heads.

SMALLPOX.

Synonym.—Variola.

Definition.—An acute infectious dispase, characterized by a cu-
taneous eruption which passes through the stages of papule, vesicle,
pustule and crust (Osler).

History.—This disease has been known for centuries, particu-
larly in China. Galen described a pesta magna which is now identi-
fied as smallpox. It became widespread in Europe during the Sixth
Century, was spread by the Crusades, introduced into the
Western Continent during the Sixteenth Century, and until the
discovery of vaccination in 1796 by Jenner was easily the first of
the ‘‘Captains of the Men of Death.’” Since that time in com-
munities where vaccination is general it has become rare and far
less fatal.

Etiology.—This is one of the most infectious and most virulent of
74
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transmissible diseases and persons unprotected by vaccination are
almost universally attacked on exposure. Second and third at-
tacks are sometimes seen, though rarely. Both these statements
should be borne in mind; complete natural immunity, even after
repeated exposure is occasionally seen, and a previous attack is not
a guarantee of absolute immunity.

AGE.—In unvaccinated communities smallpox is a disease of chil-
dren and is more fatal than later in life. The fetus in utero may
be attacked, but only if the mother has the disease. Children born
in smallpox hospitals usually escape if vaccinated at once (Osler).

SEX.—There is no difference of predisposition on account of sex.

RacE.—The dark-skinned races are particularly severely attacked
by smallpox.

Transmission.—The mode of transmission is not certainly known.
Direct inoculation was employed in the early part of the Eighteenth
Century in Europe, and from a much earlier period to the present
time it has been in use as a protective measure in the Orient.
There is a good deal of evidence in favor of aerial transmission,
but it is rejected by many authors, notwithstanding the greater
incidence of variola in the neighborhood of isolation hospitals in
cities.

It seems that flies and possibly mosquitoes may act as carriers,
at least in summer. The commonest cause is probably contact or
proximity to a case—a proximity close enough to allow the throat
and nasal or skin debris to be inhaled by the person infected.

Cause.—The cause is not known, although much work has been
done on the subject. Various organisms have been described,
among others two or three protozoon-like bodies. None of this
work is well-confirmed, and it is not generally accepted.

Epidemics.—The prevalence of smallpox is subject to great vari-
ations. It smoulders in certain localities for a long time and then
spreads like a prairie fire. The contagion can apparently live for
a long time in clothing and the like. The mortality and incidence
of the disease are steadily dropping in all countries where vaccina-
tion is at all general.

There is great variation in the severity of smallpox epidemics,
most of those of late years showing so low a mortality that the
general public has been loth to accept the disease as genuine small-
pox, and by the connivance of some of the less well-informed of
the profession it has frequently been called ‘‘Cuban itch.”’ It is,
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however, true smallpox, and deaths have been by no means so rare
as supposed by the laity. In fact several recent epidemics have
shown rather a high mortality.

Pathology.—The pustules are to be seen on the tongue and inside
the cheeks, on the pharynx, and even down the esophagus into the
stomach. Peyer’s glands may be swollen, and the rectum may
show the pustules.

The eruption in the larynx may be associated with fibrinous
exudate or edema, or the cartilages may be involved by ulceration.
True pocks do not occur in this locality.

The heart sometimes shows inflammation or degeneration of its
muscle. The spleen is enlarged and the kidneys may show nephritis
during convalescence,

In the black or hemorrhagic form the skin and mucous mem-
branes, the serous membranes, the tissues of many organs, the con-
neetive tissue and the nerve sheaths show large or small clots formed
from the blood which has leaked from the vessels.

THE Pock.—The specific lesion according to Councilman and his
associates is ‘‘a focal degeneration of the stratified epithelium,
vacuolar in character, and accompanied by serous exudation and
the formation of a reticulum.’”” The most important feature of the
pock from a diagnostic standpoint is its regular evolution from
papule through vesicle and pustule to crust. Another important
point is the presence of the reticulum or network within, which is
readily to be seen on picking with a needle.

Incubation.—9 to 15 days; most often 12 days.

Symptoms.

Variola Vera.—STAGE oF INvASION.—Convulsions in children and
a chill in adults commonly are the first symptoms noted. The chill
may be repeated more than once in the first 24 hours. Intense-
frontal headache and lumbar pain accompanied by vomiting are
very constant at this stage. These pains, with those in the limbs,
are more severe than in any other of the eruptive fevers, and when
combined with the other symptoms mentioned should at once lead
to the suspicion of smallpox. The temperature curve is very sharp
and reaches 103° or 104° by the end of the first day, or even sooner.
The pulse is full, rapid, not often dicrotic. Delirium may be
marked. There is mental distress, with bright clear eyes and
flushed face, and in severe cases, delirium. In place of the usual
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dry skin, there may be profuse sweating. The severity of the initial
symptoms is not a guide to the ultimate severity of the case.

INITIAL RAsHEs.—There are two forms of initial rash, one re-
sembling scarlet fever and the other measles. Either form may
have petechiz associated and may occupy a limited surface or may
be general. As a rule they are limited to the lower abdomen, the
inside of the thighs, the sides of the chest or the armpits. Some-
times they may be found on extensor surfaces, as the knees or
elbows. These rashes are found in from 10 to 16 per cent of all
cases, and the scarlatinal form may appear as early as the second
day.

ErupTiON.—Discrete Form.—Usually on the fourth day spots or
macules appear on the forehead, preceded sometimes by a red flush,
and on the front of the wrists. Within 24 hours they appear on the
remainder of the face, on the extremities, and a few show on the
trunk. These spots are from 1/20 to 1/12 inch in diameter, and
disappear completely on pressure. With the appearance of the
rash, the fever drops, the pain ceases and the patient feels in every
way better. On the fifth or sixth day the papules are changed to
vesicles with a clear apex. These vesicles are elevated, circular,
and have a tiny depression or umbilication in the center.

About the eighth day the vesicles, by the entrance of pus organ-
isms, are transformed into pustules; the umbilication disappears;
the pustule becomes globular and grayish white instead of clear.
The skin about the pustules is reddened and between pustules is
swollen. A new rise of temperature occurs and the secondary fever
begins. The general symptoms return. The face and eyelids are
swollen, the latter often closed. The temperature in the form under
consideration does not often remain high more than 24 to 36 hours,
and by the tenth or eleventh day the fever disappears and conva-
lescence begins. The pustules dry in the order of appearance and
maturation, first on the face and afterwards elsewhere.

DistriBuTiON OF RasH.—The upper part of the back is often
thickly dotted while the lower part has scarcely any. The abdomen,
groins and legs are least affected. Vesicles in the mouth, pharynx
and larynx cause swelling of the mucous membrane and loss of
voice or hoarseness. Pitting is not usually severe in this form of
smallpox.

Oonfluent Form.—The initial symptoms are the same as in the
discrete form, but often more severe. The rash also appears on
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the fourth day (sometimes on the third). The papules are isolated,
though in the severe cases very close together. The skin is swollen
and congested, and the papules are thick on hands and feet, less
so on the limbs and still discrete on the trunk. The. eruption
marches as before, though the remission which comes with the rash
is not so pronounced as in the discrete form. On the eighth day,
the fever again comes up, maturation takes place, and by the tenth
day all of the areas which are to become confluent will do so. The
pustules coalesce in these localities to form great superficial abscesses
which may involve the head and face or any or all of the extremi-
ties.

The fever is high—105° or sometimes higher, the pulse 110 or
120, and there is often delirium. The thirst is severe. In adults
there may be salivation, in children severe diarrhea. The cervical
lymphatics are greatly swollen. The eruption inside the mouth
may be severe, and the voice is husky or lost.

This picture is one of the most terrible seen in any hospital, and
a single glance by a layman would be enough to counteract the
effect of a library of anti-vaccination literature.

In fatal cases by the tenth or eleventh day the pulse becomes
more rapid and feeble, there is marked delirium, twitching of the
tendons supervenes, sometimes diarrhea is present, and the patient
succumbs. Sometimes hemorrhagic features come up at the time
of maturation between the eighth and tenth days.

DEesiccaTioN.—The pustules are broken, and the pus runs out,
or they dry and form crusts. This proceeds during the third week,
beginning usually on the eleventh or twelfth day. The secondary
fever usually subsides as this goes on, but may persist into the
fourth week. In confluent smallpox the crusts are very adherent,
and the process of healing may take several weeks. On the face
the crusts are shed singly, but on the hands and feet the epidermis
may be shed in large sheets or entirely.

Hemorrhagic Forms (Purpura Variolosa).—In this variety of
smallpox the disease starts in the usual manner, but the constitu-
tional symptoms are more intense. On the evening of the second
day or the morning of the third there is a diffuse congested rash,
particularly in the groins with fine points of hemorrhage. The
rash extends, becomes more distinctly hemorrhagie, and the spots
increase in size. Blood spots appear on the conjunctive, and as
early as the third day there may be hemorrhages from mucous mem-
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branes. Death may take place before the papules appear. The
whole body may be purplish or plum-colored. The face is swollen
and the effusions of blood into the eyes give a peculiarly ghastly
appearance. The mind remains clear. In Osler’s 13 cases, death
took place no earlier than the third day and no later than the sixth.
There may be no mucous hemorrhage, or it may occur from the
lungs, stomach, kidneys or uterus. The pulse is often rapid, hard,
and small. Respiration is very rapid and out of proportion to the
fever.

VarionA PustuLosa HEMORRHAGICA.—This form, that of hemor-
rhage into the pocks, has already been mentioned. The bleeding
first occurs into the areole around the pocks and the pustules fill
them with blood. Bleeding from mucous membranes is common
and most cases prove fatal from the seventh to the ninth day, but
recovery occurs rarely. If patients with discrete smallpox are al-
lowed to get up too soon, hemorrhage may occur in the pocks
on the legs, a condition which is not to be confused with the
above.

ABORTIVE TypEs.—Most late epidemics have been characterized by
the great percentage of mild cases. Even in unvaccinated children .
the disease has been almost trifling as a usual thing, with only a
few pustules, and a course of a few days only. A type known as
wart or horn-pox in which the vesicles do not suppurate but dry
up instead at the fifth or sixth day has been somewhat common.
Variola sinc eruptione in which the preliminary symptoms of back-
ache, headache, vomiting and pains in the limbs are present, but the
eruption is either absent or so scanty as to be overlooked, has been
observed, particularly among physicians and attendants in smallpox
hospitals. . '

Varioloid.—Varioloid is smallpox modified by vaccination. It
may have an abrupt onset with the usual symptoms of smallpox
and a temperature reaching 103°, but ordinarily the initial symp-
toms are milder than in unmodified variola. The papules appear
on the evening of the third day or on the fourth, are few in num-
ber and usually confined to face and hands. The fever drops at
once and the patient becomes comfortable. The vesiculation and
maturation take place rapidly without secondary fever. There is
usually little scarring. For persons attacked within 5 or 6 years
of a successful vaccination the rule is to have the disease in a mild
form, but it may be severe or even fatal.
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Complications.—The complications of smallpox are few, consid-
ering the severity of the digease.

Laryngitis.—This may produce fatal edema of the glottis, may
cause necrosis of the cartilages, or may favor the aspiration of
irritating particles into the bronchi or air-cells, causing bronchitis
or broncho-pneumonia. v

Broncho-pneumonta is almost always present in fatal cases.

Lobar pneumonia is uncommon.

Pleurisy is sometimes seen, and is common in some epidemics.

Heart complications are rare. At the height of the disease an
apical systolic murmur may be heard, but endocarditis, either sim-
ple or malignant, and pericarditis are rarely seen. Inflammation
of the heart muscle is more frequent and may be associated with
endarteritis of the coronary arteries.

Parotitis is rare. There may be an exudate like that of diph-
theria in the throat in severe cases.

Vomiting while constant in the early stages is not often per-
sistent.

Diarrhea is common and very constantly present in children.

Albuminuria is frequent; true nephritis is rare.

Nervous symptoms are very important. The convulsions of chil-
dren are quite regularly present, and in adults the early delirium
may become constant and violent, finally subsiding into fatal coma.
Insanity and epilepsy are sometimes sequele. A toric neuritis like
that of diphtheria may follow the disease.

Boils, acne, ecthyma and local gangrene of the skin may occur
during convalescence as a result of persisting micro-organisms be-
longing to the secondary infection.

Recurrent smallpox, a secondary eruption occurring. after the
desquamation is sometimes seen.

The eyes are frequently attacked by iritis, conjunctivitis, and
corneal ulcers.

Middle ear inflammations are occasionally seen, the infection
passing in from the throat through the Eustachian tube.

Diagnosis.—During an epidemic the initial chill, backache, head-
ache and vomiting will at once put the physician on his guard, but
if dengue or influenza is present in the community, he will be in
doubt until the appearance of the papules. The initial rash may
resemble scarlet fever, measles or dengue, and be still more a cause
of confusion. The scarlatiniform rash has rarely the extent and
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never the persistence of the rash in true scarlet fever. Measles
may be mistaken for the preliminary rash of smallpox, but Koplik’s
sign will at once differentiate. )

Hemorrhagic Smallpox, Hemorrhagic Scarlet Fever and Hemor-
rhagic Measles may be impossible of differentiation, but to the sani-
tarian the point is rather academic than otherwise, because the
same measures are required for prophylaxis, and the cases which
cannot be recognized are the ones which die before the disease is
properly developed.

A peculiar odor is by many said to be characteristic of smallpox.

Chickenpox shows points of difficulty in connection with the mild
epidemics of smallpox seen of late years. The eruption of chicken-
pox is more superficial, the feel is less shotty or not at all so; the
arcola of injection is less marked, and there are usually successive
crops in various stages. ‘

Pustwlar Syphilides if accompanied by fever are sometimes mis-
taken for smallpox, but the history of the case and distribution of
the eruption should leave no doubt.

Pustular Qlanders in a Montreal epidemic (Osler) was confused
with smallpox. The presence of the glanders bacillus (B. mallei)
should at once settle the diagnosis. An incidental point would be
the occurrence of an epizodtic of glanders among horses.

Impetigo Contagiosa and smallpox have sometimes been confused.

Prognosis.—In unvaccinated whites the mortality is 25 to 35
per cent; in negroes, 42 per cent, and in the red and Malay races,
for which figures are not now ascertainable, it is very high.

The prognosis for the individual is based on the thickness of the
eruption on the face and hands, and is bad directly proportional
to its severity. The eruption on the remainder of the body is
disregarded for this purpose.

Individual Prophylaxis.—Vaccination and revaccination.

Community Prophylaxis.—Vaccination of all children within the
first year of life, whether smallpox is prevalent or not, and revacci-
nation at intervals of a few years through life, are the surest means
of protecting the community.

Isolation of the sick in proper hospitals is of great importance.

Quarantine.—For the Sick.—Until desquamation is complete and
the skin thoroughly healed, not less than 21 days.

For Contacts—Quarantine for 14 days, Vaccination and sur-
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veillance may be substituted in selected cases, if permitted by the
rules of the State Board of Health.

Disinfection.—The patient must have a soap and water bath,
paying particular attention to the hair, followed by a 1:2000 bi-
chloride bath on two successive days after desquamation is com-
plete. One room is disinfected and within it are placed a complete
change of clothing for the patient. The patient walks nude from
the bath to the disinfected room, puts on the clothing, and is re-
leased from quarantine. After arranging the rooms for disinfec-
tion, the nurse takes an antiseptic bath following a thorough soap
and water scrub—paying attention to the hair, starts the formalde-
hyd or sulphur fumigation (formaldehyd being preferred), changes
into clean or disinfected clothing in the disinfected room, and the
house is exposed to the action of the disinfectant for at least 12
hours.

VACCINIA.

Synonyms.—Vaccination ; Cowpox.

Deflnition.— An infectious, eruptive disease of cattle, which, when
communicated to the human species, protects partially or more
generally completely for several years against smallpox. The ac-
quirement of this immunity is signalized by the appearance of a
local reaction or vaccine pock, and by more or less severe general
symptoms.

Etiology.—Experiments in Great Britain and in India seem to
prove that the inoculation of true smallpox virus into the cow
carried through one or two generations will produce vaccinia or
cowpox. At one time this method was used commercially on quite
a scale for obtaining commercial vaccine. It is mentioned here
as in isolated places remote from facilities for obtaining vaccine it
might enable the sanitarian to produce his own supply. Such a
supply, produced hurriedly in the presence of an advancing epi-
demie, with poor facilities for aseptic care of the animals and for
purifying the product, would be much inferior to the best com-
mercial vaccine, but the experiment is worth considering under
appropriate circumstances.

On the other hand, certain other experiments of the same nature
carried on in France seem to contradict these statements, since
true smallpox was apparently transmitted when the virus was rein-
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oculated into children. Nevertheless, the weight of evidence is in
favor of the first view.

A protozoon-like body having characteristics like those supposed
to have been found in smallpox, has also been found in vaccinia,
according to some observers, but as in the case of smallpox, these
observations have failed to find acceptance with the great body
of pathologists.

Normal Vaccination.—PEeriop oF INcuBaTION.—This is marked
by nothing more than a slight local irritation due to the abrasions
made in the operation of vaccination.

ERruPTION.—On the third day, sometimes not until the fourth, a
small papule appears, surrounded by a reddish areola. This in-
creases and on the fifth or sixth day is transformed into a true
vesicle, with raised margins and depressed center. This vesicle
reaches the maximum on the eighth day, when it is round and filled
with clear fluid, with hard and prominent margin and even -more
distinct umbilication. On the tenth day the contents are purulent
and the surrounding red zone is extensive. On the eleventh or
twelfth day the congestion diminishes, the contents of the pock
grow more opaque and begin to dry. At the end of the second
week in typical cases nothing is left but a brownish scab, which in
another week or ten days drops off, leaving a circular pitted
scar.

ConsTITUTIONAL SyMpTOMS.—Usually on the third or fourth day
there is a rise of temperature which may persist for 4 or 5 days
longer; there is leucocytosis, quite marked; in children restlessness
and irritability, particularly at night; the tributary lymphatic
glands near the site of the inoculation are often enlarged and
painful.

DuraTioN oF IMMUNITY.—This may be permanent but ordinarily
is not longer than 10 or 12 years, and in the presence of smallpox
revaccination should be done regardless of the date of previous
inoculations. In the United States Army and Navy, revaccination
is required at frequent intervals, with the result that smallpox is
extremely rare, although the duties of soldiers and marines take
them into many places where the contagion of smallpox is likely
to be found.

Natural insusceptibility to vaccination is sometimes seen, where
the freshest virus most carefully applied repeatedly fails. Such
cases are probably also immune to smallpox, but should be vacci-
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nated at each recurrent epidemic as there is no means of knowing
when this natural immunity may lapse.

LocAL VariaTions.—The vesicle occasionally develops rapidly
with much itching, is not characteristically flattened, and progresses
to the crust by the seventh or eighth day. Sometimes the contrary
is true and the process goes on with abnormal slowness. In the
second case revaccination with a proved fresh lymph is advisable.
Also the contents of the vesicle may be watery or bloody, or very
rarely a second pock may form at the site of the first, a process
comparable to recurrent smallpox.

GENERALIZED VaAccINiA.—Not uncommonly secondary vesicles
may form near the primary, and more rarely there is a general
pustular rash, covering considerable portions of the body, but be-
ginning usually on the wrists or back and sometimes appearing in
successive crops for several weeks. The eruption is most prominent
on the vaccinated limb as a general thing and begins on the eighth
or tenth day. In children vaccinia of this type has extremely
rarely caused death.

Complications.—The most common complications are the result
of secondary inoculation of pus cocci, tetanus bacilli or similar
organisms as the result of injury or uncleanliness.

A depressed state of the general health has been thought to favor
infections of this nature. There may be sloughing, deep cellulitis,
suppuration of axillary or inguinal lymphatic glands, or purpura.

The complications are arranged chronologically by Acland, thus:

First 3 days: erythema; urticaria; vesicular and bullous erup-
tions; invaccinated erysipelas.

Fourth day to maturity of pock: urticaria; lichen urticatus;
erythema multiforme; accidental erysipelas.

About end of first week: generalized vaccinia; impetigo; vaceinal
ulceration ; glandular abscess; septic infections; gangrene.

After involution of pock: invaccinated diseases, as for example,
syphilis. )

TeETANUS.—Tetanus being practically always an accidental in-
fection, the time of its appearance is not to be predicted. Ninety-
five cases of vaccination tetanus are recorded by McFarland, nearly
all occurring in the United States. Sixty-three of these cases oc-
curred in 1901, most of which could be traced to a single source,
from which the tetanus organism was recovered. Since the Bacillus
tetant is normally present in the intestines of cattle, the chance of
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contaminating the lymph is always present. It is not fair to charge
the operation of vaccination with all of this mortality, however, as
similar slight wounds are not infrequently contaminated by acci-
dent with subsequent development of tetanus.

TuBercuLosis.—The British Royal Commission on Vaccination
was unable to find a single instance of undoubted invaccination of
tuberculosis, so that if it occurs it must be excessively rare.

AcriNoMYCosiS.—No reports of ray-fungus (‘‘lump-jaw’’) infec-
tion are available, but the organism has been found in 24 out of 95
cultures from the product of 5 different producers.

Choice of Lymph.—All of the commercial lymphs now sold in
the United States, whether produced at home or abroad, are pro-
duced in establishments licensed by the National Government, and
inspected at frequent irregular intervals by officers of the Public
Health and Marine Hospital Service. Each lot of lymph is re-
quired to be bacteriologically tested, and is obtained and treated
as follows:

Perfectly healthy calves are selected. The posterior half of the
belly is shaved, cleansed, scarified in parallel lines, and inoculated
with mature virus. The vesicles form along the lines of scarifica-
tion; when mature (about the eighth or ninth day) their contents
are removed under the strictest aseptic precautions, mixed with
glycerin and allowed to ‘‘ripen’’ for 4 to 6 weeks. It is frequently
tested for potency and freedom from contamination, and if it
meets the government requirements is prepared for market—either
dried on ivory points or put up in small glass tubes. The capillary
tubes containing only sufficient for one inoculation or the ivory
points are preferable to the tubes containing residual pulp left
from the glycerin extract. As an additional safeguard, some if
not all of the large commercial houses kill the animals and subject
them to autopsy before marketing the lymph. Special care and
tests are used to insure freedom from tetanus bacilli in the finished
product. Each package of lymph is stamped with a date of
expiration beyond which the percentage of takes is likely to be
unsatisfactory, and is traccable through its entire history by the
manufacturer’s guarantee number and serial package number.

EcoNoMmy oF ProbpucTioN.—A report of the British Local Gov-
ernment Board states that whereas formerly it was only possible
to obtain material for from 200 to 300 vaccinations from a calf,
since the introduction of glycerinization it is possible to obtain
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from 4,000 to 5,000 units from one animal. While this would seem
to make the retail price of vaccine lymph too high, it must be re-
membered that for a plant to produce a good article it must be
expensively equipped, employ a considerable number of experts
and stand large ‘‘overhead’’ expenses. The return privilege for
unused out-of-date vacecine is also an expense met by the consumer,
and the commercial profits of the drug-store must be paid.

HumaNi1zep Lympa.—The use of human lymph is almost un-
known in the United States of recent years, but in remote districts
its use may be necessary in order to eke out a scanty supply of
animal lymph. It is not to be recommended except in the presence
of a real emergency, on account of the ease with which other dis-
eases, particularly syphilis, may be communicated. Human vaccine
lymph should be taken from a perfectly healthy child, from un-
broken and perfectly formed pocks, on the eighth day. The surface
should be carefully pricked or scratched, allowing the lymph to
exude, but using scrupulous care not to draw blood. This lymph
is collected on ivory points or better in capillary tubes and is used
in the same manner as the bovine lymph.

Time and Method of Vaccination.—In the presence of smallpox
epidemics, infants of any age may be vaccinated. If there is no
pressing need, vaccination is best delayed to the age of 4 to 6
months if children are healthy, and in sickly babies it may be de-
layed to the age of 1 year.

A baby is best vaccinated on the outer side of the calf of the
left leg if the mother is right-handed, or in the same place on the
right leg if left-handed, for the reason that in handling the child
or holding it the inoculation will then be most naturally held away
from contact with the mother’s body (Mathewson). The leg is the
preferable site rather than the arm, for the reason that the abundant
lymphatics of the groin control better the inflammatory reaction
following than do the less developed ones of the axillary region.

Women in society usually prefer the calf of the leg also for cos-
metic reasons. In right-handed men the left arm is most often
chosen, a spot being selected on the outer side 5 or 6 inches below
the top of the shoulder.

The desired spot should be well serubbed with sterile soap and
boiled water, using a soft sterilized brush or piece of sterile gauze.
After serubbing, the skin should be washed again with alecohol and
allowed to dry thoroughly. It must be remembered that any anti-
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septic in the skin will defeat the object of the vaccination. For
this reason alcohol, which is a volatile antiseptic, is chosen and
allowed to evaporate after having done its work.

A fine cambric needle is inserted by the eye-end into a cork and
sterilized by heating to redness in the flame of an alcohol lamp
and after cooling, the skin is cross-hatched over an area half the
size of a dime, aiming to break the lymphatic channels but without
drawing blood. Ivory points may be used in the same way, or little
metal scarifiers supplied with the packages of lymph, but the needle
is to be preferred.

Army orders require 3 areas to be scarified and inoculated in a
triangle about 2 inches on a side. This is to be recommended in
the case of smallpox contacts,

After scarification, the lymph is applied and allowed to dry be-
fore any dressing is put on. This may be a celluloid shield which
holds the clothing from contact with the vaccination, but does not
itself touch it anywhere, or it may be a simple pad of sterile gauze
held in place by zinc oxide plaster.

After Care—If a gauze dressing is applied, unless soiled it should
not be touched till the third or fourth day, when the ‘‘take’’ occurs.
This should be smeared over with zinec oxide ointment and a new
sterile dressing put on. If infection seems to be occurring, a wet
bichloride dressing, 1:2000, should be put on. If a shield is used
it is often possible to let a case get completely well before touching
the dressing, otherwise it may be treated as above.

Satisfactory takes are much easier to recognize than to describe.
If the appearance of the ‘‘take’’ is not satisfactory, revaccination
should be done.

Perfect scars according to Welch and Schamberg are ‘‘round or
oval, below the level of the surrounding skin, with well-defined
margins, pitted or reticulated, and looking as if stamped into the
skin. Large flat scars are not signs of a good take, but of infection
of the vaccination wound; large pits about the edges of a scar are
a good sign of a take; the smaller pits scattered over the surface
of a large flat scar are generally the dilated mouths of hair-follicles
and sebaceous glands.’’

Vaccination by Mouth.—A few physicians unfamiliar with the
real processes involved in vaccination and pushing a therapeutic
dogma to extremes, have given triturations of vaccine matter with
sugar of milk by the mouth, with the idea of thereby securing the
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same result as by the classical method of vaccination. The health
officer will look with suspicion-on certificates of vaccination issued
by any physician known to entertain such views, and will investigate
the presence of a scar or otherwise ascertain if the so-called vacci-
nation has been of this description. The administration of vaccine
matter by the mouth has been held by the courts not to comply with
the legal requirements where vaccination is made compulsory for
any purpose, and it can on no account be accepted as a vaccination
from the standpoint of the sanitarian. Those who give certificates
of vaccination based on it should be prosecuted.

Objections.—The objections to vaccination, with their answers
are well summed up by Mathewson:

It is Dangerous.—The dangers of vaccination exist chiefly in the
minds of the opponents of vaccination. The chief source of danger
remaining is an accidental infection of the wound caused by the
vaccination. In this a vaccination wound but shares in the danger
of any wound to infection. This in vaccination amounts to 1 case
of fatal infection in 65,000 cases. Voight reports 2,275,000 cases
in Germany with a total of 35 deaths. Recently he reports 100,000
cases with but one death. ITodgetts reports 40,000 vaccinations
done in the Province of Ontario, Canada, without a death. These
statistics show that vaccination is less dangerous than the extraction
of a tooth or the taking of an anesthetic.

It {s Uscless.—This statement is based on the undenied fact that
vaccinated persons sometimes have smallpox. The protection of
vaccination becomes exhausted, and the disease is contracted ; or the
person is exposed to smallpox, is vaccinated, and has the disease in
spite of the vaccination. Prussia is the most thoroughly vaccinated
nation in Europe, and from 1874 to 1901 inclusive, there died from
smallpox 1.3 persons per 100,000 as against 42.1 persons per 100,000
under voluntary vaccination, and approximately 1 in 7 in the days
before vaccination. No case of smallpox has ever been known to
occur in a person recently successfully vaccinated. Attendants in
smallpox hospitals are vaccinated and revaccinated frequently and
smallpox is unknown among those so protected.

At the Highgate Hospital near London, where hundreds of small-
pox patients are treated, but one attendant in the past 60 years
has taken smallpox, and that attendant was a gardener who was
not vaccinated because he did not come in contact with the patients.

The mortality among the vaccinated is as 1 to 7 among the un-
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vaccinated, as shown by the following table from the reports of
the British Royal Vaccination Commission :

CASES. DeATHS.  PER CENT.
Vaccinated ....................... 8,744 461 5.0
Unvaccinated ..................... 2,321 822 35.1

It is an Invasion of the Rights of the Individual.—There is no
answer to this argument if we grant that the individual has a right
to do as he pleases. This may be granted if the individual lives
alone and comes in contact with no other human being. Life
in communities invades and restricts the right of the savage, and
community life is impossible on any other terms. The police power
of the community rests on either the public nuisance or the public
welfare ideas in common and constitutional law, i. e., an individual
may not maintain a public nuisance and a group of individuals
may act together for the public welfare. Compulsory vaccination
laws, where they exist have been upheld unanimously by all courts
of appeal before which they have been tested, and the right of the
community to enforce vaccination for the public welfare has
been established. The individual who in exercising his right to
do as he pleases contracts smallpox is conveyed to a pesthouse as
a public nuisance, and his family is quarantined for the public
good.

Doctors Favor It for the Fee that They Get for Vaccination.—
This trifling argument may be answered thus: Vaccination is
usually performed free of charge by sanitary officers, and the cost
is borne by the city or State wherever vaccination is compulsory.
‘Where vaccination is voluntary and paid for by the individual, a
physician will receive more for the treatment of one moderately
severe case of smallpox than for 100 vaccinations.

All Smallpox Statistics are False—Whether or not statistics are
kept, smallpox does exist and kills or scars its victims and the fact
of its existence and the danger remain, even if the disease is dis-
guised under the name of measles, chickenpox, Philippine or Cuban
itch, or any other designation.

Compulsory Vaccination.—Laws compelling vaccination are in
force in many countries and in many States and cities in this coun-
try. The highest standard in the drafting and enforcement of
these laws is found in the German Empire, and particularly in
Prussia, where every child must be vaccinated during the first year
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of life and again during the twelfth year. Later revaccination is
not required.

In the United States and its dependencies the most brilliant re-
sults are to be found in the Philippine Archipelago, where com-
pulsory vaccination has reduced the mortality from smallpox almost
to the vanishing point as against an average death-rate under
Spanish rule of 6,000 known deaths per annum. Many States which
do not in terms require vaccination, make it a requisite for admis-
sion to the schools, and make attendance at school compulsory,
which arrives at the same point by a somewhat devious route.

There is not the slightest doubt of the advisability of compelling
vaccination of every person from a sanitary point of view. If a
strong public sentiment exists against it, the alternative plan of
doing away entirely with quarantine for smallpox would afford a
demonstration which would convert the most confirmed doubter.
Such a plan has been mooted in at least one State and would have
its advantages.

The allowing of ‘‘conscientious scruples’’ to exempt one from
the operation of such laws, as is the case in Great Britain, emascu-
lates the law and renders it unworkable under American conditions.
A law of this kind should allow no exceptions, beyond permission
to allow recovery from a poor state of health before vaccination, and
this should not be permitted except on the sworn statement of a
practising physician, Certificates are regarded rather lightly by
some members of the profession, but a sworn document, with the
attendant punishment for perjury, would not be given unless cir-
cumstances fully warranted it.

CHICKENPOX.

Synonym.—Varicella.

Deflnition.—An acute infectious disease of children, characterized
by an eruption of vesicles on the skin.

Etiology.—This disease is ordinarily epidemic but is occasionally
sporadic in prevalence. It is a disease of childhood, attacking by
preference between the second and sixth years, but adults who have
not had the disease are sometimes attacked. There is no known
relation between chickenpox and smallpox, an attack of the one not
conferring any immunity against the other. The cause is as yet
unknown, .

Incubation.—10 to 15 days.
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S8ymptoms.—The first symptom is fever, slight in degree, some-
times preceded by a light chill or rarely by convulsions. There
may be vomiting and pain in the back and legs. The eruption is
ordinarily first seen on the.trunk, either on the back or chest.
More rarely it begins on the forehead or face. Red raised papules
appear first, generally within 24 hours of the first symptoms. In
a few hours these change to hemispherical vesicles containing fluid,
either clear or turbid. At the end of 36 or 48 hours from the be-
ginning of the attack, the vesicles are transformed into pustules
which are usually also hemispherical, but may be flattened or even
umbilicated. In a few more hours these pustules begin to dry and
-ghrivel, and by the end of the third or fourth day are converted
into dry crusts which fall off and ordinarily leave no scar.

Varieties.—Varicella Bullosa.—The vesicles become large and de-
velop into blebs, like those of ecthyma or pemphigus. If scratched,
these lesions are liable to develop into ugly and troublesome ulcers.
This is more liable to occur since the blebs itch and burn badly.

Varicella Hemorrhagica—This has been described as occurring
with hemorrhages from mucous membranes and under the skin.

Varicella Escharotica.—In delicate children, particularly the tu-
berculous, gangrene of the skin surrounding the pocks or of other
parts, as the scrotum, sometimes is seen.

Complications.—Nephritis may follow chickenpox.

Infantile Hemiplegia has been observed.

Diagnosis.—Ordinarily easy, especially if the case has been seen
from the beginning. Cases in adults may be very severe and simu-
late smallpox closely. In these cases history of exposure to small-
pox or the reverse throw much light on the case. If in doubt,
vaccinate the contacts and call it smallpox until the contrary is
proved.

Mortality.—Usually trifling; deaths being very rare.

Quarantine.—None except for school-children. The patient must
be isolated for 14 days or longer, until desquamation is éomplete.
Contact children must be excluded from school for 14 days if not
immune through a previous attack.

SCARLET FEVER.

S8ynonyms.—Scarlatina ; Scarlet Rash.
Deflnition.—An infectious disease of unknown etiology charaec-
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terized by a diffuse eruption on the skin and a sore throat of vary-
ing intensity.

Distribution.—Endemic in most large cities in the temperate
zone, and becoming epidemic in all localities in the same latitudes
at times.

Etiology.—The specific germ is unknown, although streptocoocl
are found with great constancy.

Pathology.—There are no constant anatomical changes. The
rash does not persist after death except in hemorrhagic cases.
Other lesions found are partly due to high temperature and partly
to associated pus organisms.

Predisposing Factors.—Age under 10 years; 90 per cent of the
fatal cases are under that age; nurslings, however, are seldom at-
tacked. Susceptibility to scarlet fever is less general than to
measles. Family susceptibility is sometimes seen, when several
members of a single family may die in rapid succession.

Mode of Infection.—Not certainly known, but nose and throat
secretions, scales from the skin and pus from a suppurating ear
have all been known to convey it. It is certainly infectious at a
very early stage.

Incubation.—Usually from 2 to 4 days; occasionally 24 hours
and sometimes as long as 12 days. '

Prodromes.—Not generally noticeable.

Onset.—Usually sudden; vomiting is a very constant symptom ;
the fever is intense, often reaching 105° the first day; skin dry and
very hot to the touch; tongue furred and dryness of the throat may
be complained of ; the face is often flushed and the patient appears
‘‘feverish.”” Cough and catarrhal symptoms are not usually seen.

Eruption.—On the second day, but occasionally on the first, the
eruption appears in the shape of scarlet points under the skin.
This may also appear in the roof of the mouth, even before it shows
on the skin. In typical cases the skin becomes an intense diffuse
scarlet ‘‘like red flannel’’ and the nail drawn over the skin causes
an anemic white line, followed in a few seconds by a more intensely
red one. The skin, at first smooth, becomes rough and after a day
or 80, like ‘‘goose-flesh.”” The eruption may not be uniform, but
patchy, with areas of normal skin intervening. It may also be
indistinguishable except on the most careful observation, and may be
very evanescent.
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Minute hemorrhages or large purpuric spots may be seen in the
severe and malignant forms. The whole skin may be covered with
little yellow vesicles on a deep background, so-called scarlatina
miliaris. There may be tiny papular eruptions, but more rarely
than in measles. The rash disappears by the seventh or eighth day.

Mucous Membranes.—The tongue, which is at first red at the tip
and edges and elsewhere furred, soon shows the reddened papille
pushing through the fur to form the rather characteristic ‘‘straw-
berry’’ tongue. In a few days the fur is cast off and the tongue
then looks like a red raspberry. This enlargement of the papille
of the tongue was the only constant sign in 1,000 cases of scarlet
fever (McColom).

The pharynx shows symptoms grading all the way from a slight

_redness to an intense angina with false membrane accompanied by
glandular swelling or even in the severest cases a thick brawny in-
duration of all the tissues of the neck.

Symptoms.—The temperature may reach anywhere from 103°
in the milder cases to 106° in the severer ones, and even 108° and
109° have been recorded before death.

The pulse ordinarily ranges from 120° to 150°, but in the severest
cases with high fever may go up to 190° or 200°.

There is a sudden leucocytosis, reaching 18,000 to 40,000. After
the initial vomiting, the stomach symptoms subside and generally
give no further trouble.

Albuminuria should be looked for every day.

Varieties.—Mild form.—In this form the skin eruption if present
is very evanescent, the child showing only a slight sore throat. This
is the form which makes so much trouble for the sanitarian, as
people will not believe either that it is scarlet fever or that is
infectious. Nevertheless it may give rise to the next form in any
child who may come in contact with it.

Malignant Form.—Death may oceur within 24 or 36 hours with
every symptom of an overwhelming intoxication; the temperature
may go to 108° or 109°, with convulsions and delirium, great diffi-
culty in breathing, very rapid and feeble pulse, and death may occur
even before the appearance of the rash.

Hemorrhagic Form—There are hemorrhages into the skin, nose
bleed, and bloody urine. While this form more usually attacks
feeble children, it sometimes occurs in adults of previously good
health.
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Anginose Form.—Throat symptoms appear early with great swell-
ing of fauces and tonsils which are rapidly covered with a grayish
exudate, which may extend into pharynx, larynx, nose and mouth,
and occasionally into the Eustachian tube, trachea and bronchi.
There may be death of the tissues and sloughing. Death is either
by toxemia or exhaustion.

Desquamation.—Desquamation usually begins on the tenth day.
The peeling-off process lasts from 10 days to 7 or 8 weeks. The
scales may be small and ‘‘branny’’ or entire casts of a finger or toe.
It seems to bear some relation to the severity of the disease, and
what are apparently second desquamations have been known to
occur. Sometimes the nails and hair are also shed with the epi-
dermis.

Complications.—NEepPHRITIS.—This may begin in the second week
or may be delayed to the fourth. It is in three grades:

(1.) Acute hemorrhagic nephritis—There may be suppression
of urine or only a small quantity of bloody fluid loaded with al-
bumin and casts; there is vomiting, which is accompanied by severe
uremic convulsions and followed by death.

(2.) Acute nephritis.—The symptoms are less urgent in this non-
hemorrhagic form. The urine is diminished in quantity, smoky in
color; shows albumin, tube-casts, a few blood cells, and some blood
pigment. The eyelids and ankles are puffy, and there may be
effusion into the serous sacs. This condition may drag on and be-
come chronic, undergo a rapid exacerbation with uremia and a fatal
termination, or undergo resolution as it generally does.

(3.) Sub-acute nephritis.—The urine contains albumin and a few
casts, but rarely blood. The constitutional symptoms are mild and
recovery is scarcely retarded. Even in this type serious symptoms,
such as edema of the glottis or rapid pleural effusion may occasion-
ally supervene.

In either of these last two types recovery may be slow, the child
remaining anemic with possibly a little albumin in the urine, and
the condition may eventually clear up or pass over into interstitial or
chronic pareuchymatous nephritis.

ARTHRITIS.—This is of two types; the first being a pyemia with
suppuration of one or more joints, which is a very serious and often
fatal form. The second is the true scarlatinal rheumatism, anal-
ogous to gonorrheal rheumatism, which may attack many joints at
once or in succession. It comes on in the second or third week.
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There may be purpura, chorea, heart lesions or pleurisy. In this
form the prognosis is generally good.

Heart Lesions.—Like the joint troubles. these are of two kinds—
the malignant endoearditis sometimes with purulent pericarditis
which are rapidiy fatal, and the simple endoearditis and pericarditis
which often undergo complete resolution. There is also a toxic in-
flammation of the heart-muscle which is oecasionally encountered
and which is rapidly fatal.

Chest Lesions.—These are uncommon, except empyema, which is
an insidious and dangerous complication.

Ear Lesions.—These are very common and very serious, first from
the damage to the ear itself, with resalting deafness, and second,
from the danger of extension to the mastoid and meninges or to the
brain itself. There may be paralysis from involvement of the facial
nerve.

(ilands—There may be an inflammation of the lymph-glands of
the neck of any degree from transitory swelling to severe suppura-
tion or long-standing and brawny massive swelling.

' horea—Chorea may follow scarlet fever, as may sudden or pro-
gressive paralyses.

Relapses.—Relapses were noted in 7 per cent of 12,000 cases and
in 1 per cent of 1,520.

Differentiate.—From acute exfoliating dermatitis; measles; Ger-
man measles; septicemia; diphtheria; drug rashes.

Diagnosis.—The most reliable diagnostic signs are the sudden on-
set; vomiting; white line followed by red when anything is drawn
sharply over the skin; punctate eruption in the mouth; sudden
fever; strawberry tongue; high leucocytosis. It must be remem-
bered that any or all of these may be absent. A new sign recently
observed by Bastia of Bucharest, but not as yet confirmed, is the
presence of two or three bright red lines in the bend of the elbow
very early in the disease. He claims that this is constant in scarlet
fever, and not found in anything else. It should be looked for.

Coexistent Diseases.—Diphtheria, chickenpox, whooping cough,
measles, erysipelas, typhoid and typhus have been noted in con-
nection with scarlet fever.

Mortality.—From 5 to 10 per cent in mild epidemics and from
20 to 30 per cent in severe ones. One thousand cases in the Boston
City Tospital gave 9.8 per cent.

Persistence of Infection.—15,000 cases in Glasgow isolated 49
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days or under showed a percentage of ‘‘return cases’’ from the
same families of 1.86 per cent; from 50 to 56 days, 1.12 per cent;
from 57 to 65 days, 1 per cent.

Quarantine for Contacts.—12 days. If possible non-immunes
should be isolated in another house.

Quarantine for Convalescents.—Until desquamation is absolutely
complete, a minimum of 21 days and a maximum of 8 weeks; with
a running ear, the child should be excluded from school much
longer than 8 weeks and should under no circumstances return
to school under 5 weeks. In most states the quarantine is of the
modified degree. Treatment in a special hospital is most desirable
from a sanitary as well as a medical point of view.

Disinfection.—Before discharge from quarantine patient should

be given antiseptic baths on two successive days, after which the.

disinfection proceeds in the ordinary manner. Formaldehyd is
the preferred disinfectant.

Community Prophylaxis.—School inspection daily, restriction
of attendance of children at public gatherings, careful administra-
tion of quarantine and scrupulously careful disinfection are the
main reliance in the control of scarlet fever. Medical attendants
must not take surgical or obstetrical cases. Funerals must be pri-
vate, and the dead must be buried within 24 hours. They must
not be shipped to other places except under the most stringent
precautions.

8era.—Various antistreptococcic sera have been recommended
for prophylaxis and treatment. In severe epidemics they are
worth trying, not as a means to prevent the primary infection but
to cut short the secondary infection. It should not be forgotten
that a rash may follow the injection of horse serum which may be
confounded with scarlet fever.

MEASLES.

S8ynonyms.—Morbili; Rubeola.

Definition.—An acute, highly contagious fever with specific
localization in the upper passages and in the skin. (Osler.)

Etiology.—The specific cause of this disease is unknown. Re-
cent experiments on monkeys have demonstrated that the virus is
filtrable through porcelain bougies capable of holding back all
known bacteria.

Direct contagion is the most common method of contracting

-
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the disease, but mediate infection carried in the clothing of per-
sons going from the sick-room is more common than generally be-
lieved, outside the ranks of those who have given the matter special
study. Osler goes so far as to state that infection by fomites is
very common, an assertion with which most sanitarians would
agree.

An important point to remember is that it is contagious some-
times two or three days before the breaking-out of the eruption,
being evidenced only by the slight catarrh of the respiratory pas-
sages and a slight redness of the eyes.

Susceptibility to measles is universal in childhood and among
adults who have not had the disease in childhood. Infants under
the age of three months have a relative immunity, but children
may be born with the measles eruption or develop it within a few
days after birth. ,

This disease is more dreaded than smallpox by military and in-
stitutional sanitarians because of the difficulty of taking effective
measures against it.

Pathology.—The catarrhal and inflammatory changes have noth-
ing characteristic. The fatal cases are usually killed by broncho-
pneumonia and intense bronchitis. The lymphatic elements all
over the body are swollen. During convalescence previously la-
tent tuberculosis is liable to become active.

Incubation.—From 7 to 18 days, oftenest 14. No special symp-
toms are to be observed during this period.

Onset.—For 3 or 4 days, sometimes a day or two longer, the child
presents the features of a feverish cold. The onset may be in-
sidious or more rarely abrupt with even a convulsion. There is
not often a definite chill. Severe cases may begin with headache,
nausea and vomiting. The fever is slight at first but becomes burn-
ing, with congestion of the skin. The catarrhal symptoms are ex-
aggerated, with running nose, coughing and sneezing, redness of
eyes and lids, and avoidance of the light. There may be a pre-
liminary eruption of flat red spots or blotches on the skin, but
this is unusual. The tongue is furred and the mucous membrane
of the mouth reddened. The fever may rise abruptly but more
frequently takes 24 to 48 hours to reach its height. The pulse-rate
runs high, up to 140 or 160 per-minute, declining with the fever.

Eruption.—Sydenham’s classical description cannot be im-
proved upon. ‘‘The symptoms increase till the fourth day. At
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that period (although sometimes a day later) little red spots, just
like flea-bites begin to come out on the forehead and the rest of
the face. These increase, both in size and number, and mark the
face with largish red spots of different figures. These red spots
are formed by small red papules, thick set, and just raised above
the level of the skin. The fact that they really protrude can
scarcely be determined by the eye. It can, however, be deter-
mined by feeling the surface with the fingers. From the face,
where they first appear, these spots spread downward to the breast
and belly; afterward to the thighs and legs.”’ The papules are
rather shotty in feel, but do not extend deeply. The color of the
eruption is less uniform and the swelling of the skin is less intense
on the trunk and extremities. On the other hand, the mottled
blotchy character of the eruption is more marked on the chest and
abdomen. The eruption is hyperemic and tends to disappear on
pressure except in malignant cases, in which it is deep rose or
purple, and does not disappear.

The general symptoms do not much abate with the appearance
of the eruption, but persist until the end of the fifth or sixth day.
Miliary vesicles or petechie are occasionally seen. The ‘‘reces-
sion’’ of the rash which was formerly considered the cause of death
in measles is interpreted by Osler to be merely a sign of the fail-
ing circulation which really causes death.

Koplik’s 8pots.—These are white or bluish-white spots, sur-
rounded by red areole, on the inside of the cheek opposite the
line of closure of the teeth. They are extremely constant and are
to be found even before the appearance of the rash. They should
be looked for in a good natural light, and the sanitarian should
familiarize himself with their appearance.

Eosinophilia.—In doubtful cases of measles, the presence of a
distinct eosinophilia may help to clear up the diagnosis, if facilities
for a blood examination are at hand.

Desquamation.—The desquamation is in fine scales, more rarely
in large flakes. It is in proportion to the extent and severity of
the rash. Its completion may take a few days only or extend to
several weeks.

Atypical Forms.—ATTENTUATED.—The child is well by the fifth
day. .
ABORTIVE.—The initial symptoms are present, but no eruption
follows.



100 PRACTICAL SANITATION.

MALIGNANT, Brack, or HEMORRHAGIC.—This occurs most fre-
quently in large epidemics and in institutions, and in children rather
than adults. Hemorrhages occur in the skin and mucous membranes,
and from mucous membranes; there is very high fever and all the
symptoms of the most profound intoxication are present, with
cyanosis, difficult respiration, and heart weakness. Death occurs
from the second to the sixth day.

Complications.—NosE-BLEED.—Sometimes a serious complication.

LaryNaiTIs.—Not uncommon ; the voice is husky and the cough
croupy. '

BRONCHITIS AND BRONCHO-PNEUMONIA.—The bronchitis is so con-
stant as to be an integral part of the disease, and the possibility
of its extension to the bronchioles must always be borne in mind.
Broncho-pneumonia is the cause of the greater part of the mortality
in measles. :

LoBArR PNEUMONIA.—This is less common than the foregoing.

PARrOTITIS occurs occasionally.

(YANGRENOUS STOMATITIS is sometimes seen, especially in run-down
children in institutions. It is a frightful condition in which death
is less to be feared than recovery.

DIARRHEA i8 a very troublesome feature of some epidemics.

NEPHRITIS occurs less frequently than after scarlet fever, but more
commonly than usually thought. The urine should be watched.

‘WHOOPING COUGH occurring with or following measles is a compli-
cation to be dreaded.

Other rare complications occur, for which the reader is re-
ferred to any standard work on pediatries or practice.

Prognosis.—This disease ranks third in death-rate among the
eruptive fevers. The case death-rate is not high, but owing to the
large number of cases and the wide-spread susceptibility to the dis-
ease, the total is very large. The death-rate is, however, not so
much due to the measles as to the complications. In a virgin soil
the proportion of deaths is frightful, as in the Fiji Islands where 40,-
000 out of 150,000 inhabitants died in four months.

Immunity.—Immunity is almost invariably conferred by one at-
tack, and so-called second attacks are nearly always due to mistakes
in diagnosis.

Diagnosis.—During the prevalence of an epidemic the disease is
easily recognized, but mistakes occur, as for instance in the sending
of measles cases to smallpox hospitals. Usually the isolation of
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the patient and observation of the development of the eruption for
a few hours will settle the question definitely one way or the other.
Koplik’s spots and the eosinophilia should not be forgotten. Co-
paiba and antidiphtheritic serum give a rash much like that of
measles, but antipyrin, chloral and quinine rashes ordinarily pre-
sent no difficulty. Malignant measles may resemble typhus also.

Prophylaxis.—This is a most difficult disease to handle, as the
long period of incubation and the four days of infectiousness before
. the eruptien appears, together with the refusal of the laity to regard
it seriously, conspire to render its conduct almost impossible. The
sanitarian and school inspector must take every opportunity to
educate the public to the fact that measles is a serious disease, that
it is early infectious, that suspicious cases must be isolated without
waiting for the eruption, and that the isolation must be thorough.

Quarantine.——Fof contacts, 18 days; for the sick, at least that
length of time, and as much longer as for the entire completion
of desquamation and the subsidence of the catarrhal conditions.
After release from quarantine the child should not be allowed to
re-enter school for at least 5 days longer.

Disinfection.—Many states do not require disinfection, but it
seems to be excellent practice, although the measles germ is by no
means tenacious of life.

RUBELLA. .

Synonyms.—Roitheln; German Measles; French Measles; Epi-
demic Roseola; Rubeola notha. ‘

Etiology.—This acute infectious disease is of unknown causation,
spreads with great rapidity, frequently attacks adults, and previous
attacks of scarlet fever or measles do not protect against it.

Symptoms.—The stage of incubation is supposed to be two weeks
or more. The symptoms are much milder than those of measles in
most epidemics; very rarely they may be severe.

In the stage of invasion there are chilliness, headache, pains in
back and legs, and coryza. A rose red spotty eruption on the
pharynx and fauces is a constant symptom. There may be slight
fever, frequently not reaching over 100°, or absent altogether.
This stage is variable in length, being placed by different authors
at from 1 to 3 days. The eruption, which consists of round or oval
slightly elevated spots, usually discrete but sometimes confluent,
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appears first on the face, then on the chest and later over the whole
body in the course of 24 hours. The rash is brighter colored than
that of measles. The patches are less crescentic. The eruption
lasts 2 or 3 days, sometimes longer, and gradually fades, and is
followed by rather powdery desquamation. The lymph glands of
the neck are enlarged quite constantly, and if the eruption is severe
those of other parts of the body may be also.

Albuminuria, nephritis, jaundice, colitis and pneumonia are oc-
casional sequele of this disease, but not with sufficient frequency
to determine whether they are causally related or not.

Prophylaxis.—Not usually taken notice of by sanitarians as it is
ordinarily a trivial disease. In severe epidemics it would be best
to treat the cases as though they were scarlet fever.

FILATOW-DUKES’ DISEASE.

Synonym.—Fourth Disease.

By certain writers it is claimed that two different diseases have
been confused under the name rubella. In this second form the
body is covered in a few hours with a diffuse eruption of a bright
red color, almost like that of scarlet fever. The face may remain
free. It is chiefly of interest owing to the possibility of confusion
with scarlet fever. The symptoms are otherwise trifling.

.



CHAPTER VIII.
THE DIPHTHERIA GROUP.

This is a small but very important group, whose members have
in common a great susceptibility to transmission by droplet infec-
tion and not very great liability to transmission by other means.
Carriers of influenza, whooping cough and diphtheria are common,
and may be suspected for mumps. Pneumonia also belongs to this
class but is omitted for the reason that in the present state of our
knowledge concerning this disease it cannot be said what measures
possible to the sanitarian will ever be able to control it. All the
diseases in this group are primarily found in the respiratory tract or
its adnexa. In addition, diphtheria may infect the conjunctiva or
genitalia.

DIPHTHERIA.

Synonym.—Membraneous Croup.

Deflnition.—A specific infectious disease, characterized by a local
fibrinous exudate, usually upon a mucous membrane, and by con-
stitutional disturbance due to toxins produced at the site of the
lesion (Osler). The presence of the Klebs-Lotfler bacillus is a
necessary factor in true diphtheria, and it may be present without
any of the ordinary symptoms of diphtheria. On the other hand,
a precisely similar exudate may be present without the bacillus
above named. (Vincent’s angina, page 107.)

Habitat.—World wide. Endemic in large centers of population,
becoming epidemic frequently, and pandemic in cycles.

Etiology.—Favored by dry seasons, and more prevalent in au-
tumn.

Modes of Infection.—The disease is highly contagious, being
particularly fatal to physicians and nurses; it may be conveyed by
infected articles; it is also frequently traced to ‘‘carriers,”’ in whom
it is the cause of persistent suppuration of the ear or nasal sinuses,
or tonsillitis, or may cause no discoverable symptoms, being recov-

ered from the nasal or throat secretions of apparently healthy indi-
103
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viduals. These carriers may or may not have had a preceding
attack of frank diphtheria. Pencils, cups or other articles con-
taminated with the secretions,of such persons have frequently
carried the disease. Milk is also an excellent vehicle for the infec-
tion, and occasionally dust or domestic animals have been
held responsible, though perhaps less rarely than should be the
case.

Air-borne infections from defective drains, sewer gas, etc., are
not believed to occur. The disease may also be conveyed by direct
inoculation.

Predisposing Causes.—Diphtheria occurs at all ages, but is most
frequent proportionately between the early part of the second and
close of the fifth years, and is most fatal at those ages. It rarely
occurs in infancy, but may be seen in the new-born, and may be
seen at all ages to the other extreme of life. Girls are attacked
slightly more frequently than boys. Individual susceptibility
varies. Most of those exposed are attacked, but some escape even
of those in whose throats or noses virulent bacilli are found.

The Klebs-Loffler Bacillus.—This bacillus is non-motile, from
2.5 to 3 mi. in length and from 0.5 to 0.8 mi. in thickness. Its
recognition and special characteristics will be dealt with in the
special chapter on Laboratory Methods (page 343). It varies
greatly in virulence, even to complete harmlessness. Its noxious
action is due to one or several toxins, which act on the heart muscle,
causing fatty degeneration; on the kidneys, causing nephritis; on
the nervous system, causing paralysis.

Pathology.—The false membrane in fatal cases is distributed in
the order of frequency as follows: larynx, trachea, tonsils, epiglot-
tis, pharynx, nose, uvula, esophagus, tongue, stomach, duodenum,
vagina, vulva, conjunctiva.

In non-fatal cases, it is much more frequently found in the
pharynx and upon the tonsils. It may be found on the skin sur-
face occasionally.

This membrane is a dirty gray or greenish gray, firmly attached
in the earlier stages, only to be removed by the use of considerable
force and leaving a bleeding surface if detached. Later, it is soft,
shreddy, and easily removed. If there has been much necrosis, the
parts look gangrenous. The lymphatic glands of the neck are en-
larged especially in fatal cases, and the salivary glands may be
swollen. Sometimes the diphtheritic deposit is not a membrane,
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but a dirty friable exudate. In either case it is composed of the
bacteria, fibrin, and cast-off epithelium, and the primary condition
is a necrosis of the superficial tissues of the throat or other part
attacked, due to the toxins of the bacilli there growing. The bacilli
grow only in dead tissue, spreading as fresh tissues are attacked and
killed by the toxins.

The changes in other organs are as follows:

Heart.—The heart is frequently attacked by fatty or hyaline de-
generation, and the heart muscle may be acutely inflamed.

Lungs.—The lungs are often the seat of a broncho-pneumonia, in
which the diphtheria bacillus may be associated with the pneu-
mococcus or streptococcus.

Kidneys.—These organs are often attacked by an acute inflamma-
tory process, varying from a simple degeneration to the most intense
nephritis.

Incubation.—2 to 7 days, oftenest two.

Onset.—The initial symptoms are those of an ordinary febrile
attack, slight chilliness, fever, and pain in back and limbs. In mild
cases the child does not feel ill enough to want to go to bed. The
temperature in the first 24 hours usually reaches 102.5° or 103°
and in severe cases to 104°. As in other acute febrile conditions,
young children may have convulsions at the onset.

Symptoms.—PHARYNGEAL DIPHTHERIA.—In a typical case there
is at first a slight redness of the throat with difficulty in swallowing.
The membrane first occurs on the tonsils and may be hard to dis-
tinguish at first from the exudate of the tonsillar follicles. The
tonsils are swollen. By the third day the whole throat including
tonsils, pillars of the fauces and pharynx is covered with the mem-
brane. This membrane is at first grayish-white, but later becomes
a dirty gray or greenish or yellowish-white. If removed, the base
bleeds and is soon covered again by the membrane. The glands in
the neck are swollen and tender; the temperature is in uncompli-
cated cases about as recorded above; the pulse is from 110° to 120°.
The local condition in the throat is not decidedly severe and con-
stitutional 'symptoms are slight. The symptoms gradually abate,
the swelling of the glands diminishes, the membrane separates, and
from the seventh to the tenth day the throat clears up and conva-
lescence is established.

Atypical Forms.—Atypical forms of pharyngeal diphtheria fall
into the following classes (Koplik) :
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(a) No membrane, but a simple eroupy cough.

(b) A pulpy exudate on tonsils, but no membrane.

(e¢) A punctate membrane, with spots isolated, on tonsils.

(d) Cases which are apparently follicular tonsillitis, at least in
the beginning, but later there may be a true membrane, spreading
to other parts of the throat or to the nose.

(e) “‘Latent diphtheria’’ (Heubner) secondary to rickets or
tuberculosis, with fever, naso-pharyngeal catarrh and digestive dis-
turbances or diarrhea. The true cause is frequently not discovered
until autopsy.

Systematic Infection.—As a rule the constitutional disturbances
bear a direct relation to the local severity of the disease, but this
rule may vary in either direction. In the grave septic conditions
sometimes seen, there 'is a general infection comparable to true
septicemia. They usually occur at the height of the pharyngeal
infection, and are accompanied by great swelling of the lym-
phatics, great prostration, and often by severe sloughing of the
diphtheritic areas. The pulse is rapid and feeble, and the tem-
perature may be only slightly elevated or subnormal.

Nasal Diphtheria.—In cases of this kind, the Klebs-Loffler bacillus
is found in the nose, with or without a membrane. It may produce
a most malignant form of the disease, or it may cause Membranous
or Fibrinous Rhinitis in which the nose is blocked with thick mem-
branes but there is little or no constitutional disturbance. This
disease is benign and almost free of infectious features.

Laryngeal Diphtheria.—This form of the disease is usually due
to the Klebs-Loffler organism, but may be streptococcic in origin.
That due to the streptococcus is more apt to be secondary to other
diseases. '

The symptoms due to obstruction of breathing overshadow other
features. The disease begins like an acute laryngitis, but after a
day or two the child becomes worse, usually at night, and the respira-
tion becomes obstructed. The obstruction is paroxysmal at first,
but soon becomes continuous, and the accessory muscles of respira-
tion are called upon, the chest moves convulsively, with retraction
of the epigastrium and lower intercostal spaces are retracted with
the fight for air, and the voice sinks to a whisper. The color be-
comes livid from imperfect oxidation of the blood, and the child
tosses vainly in the effort to breathe. In favorable cases, the mem-
brane is loosened and coughed up, but in unfavorable cases the
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symptoms grow worse, the child becomes semi-comatose, and death
is caused by suffocation.

Inspection of the throat may show a membrane in the pharynx or
on the fauces, but a bacteriological examination is required to de-
termine the offending cause.

Diagnosis.—The true diagnosis can only be made in any form of
diphtheria by the use of cultures and the microscope, for which see
the chapter on Laboratory Methods (page 343).

The two diseases with which diphtheria is most apt to be con-
founded are Streptococcic Diphtheritis which is due to infection by
the streptococcus, and Vincent’s Angina, an ulcerative condition
of the throat, with a greenish-yellow exudate. Constitutional dis-
turbances may be severe in either form, but the death-rate is not
80 high in these last two diseases. The recovery of the streptococcus
in pure or nearly pure culture from the first, and of the Bacillus
fustformis from the latter will settle the question. It should not
be forgotten that mixed infections of the Klebs-Loffler bacillus with
other forms are sometimes seen.

Complications.—Albuminuria has already been mentioned as
present in all severe cases. Nephritis may occur of all grades,
sometimes ushered in by complete suppression of the urine.

Paralysis is the most common complication, occurring in from
10 to 20 per cent of all cases. It is due to toxin absorption and is
capable of experimental production in animals. It may attack al-
most any of the muscles, but is more frequently observed in the
palate, the musecles of deglutition and the eye muscles. It usually
disappears in two or three weeks, but is a grave complication since
the death-rate is considerably higher in paralyzed patients. The
tendency to paralysis is lowered by the use of antitoxin.

Heart irregularities are present in a majority of all severe cases,
as evidenced by the presence of a murmur. Cases of very low
pulse rate (30 to 40) are very serious. Death may ensue from
paralysis of the vagus, or from granular or fatty degeneration of
the heart muscle.

The urticarial eruption (‘‘nettle rash’’) caused sometimes by
the use of antitoxin, and which is an effect of the proteids of the
horse serum, resembles measles, and may be accompanied by pains
and slight swelling of the joints. It comes on 8 or 10 days after
the use of the serum, and lasts for 3 or 4 days.

A more serious condition is that of anaphylaxis or supersensi-
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tiveness to the horse serum, which is sometimes fatal within a few
minutes. It is due to a previous small injection of the serum or to
a special intolerance to horse serum. It is so rare that its occur-
rence is not to be permitted to weigh against the use of antitoxin
for a moment.

Antitoxin.—This serum is prepared by repeatedly injecting
healthy young horses with dead cultures of diphtheria bacilli. It
has wonderfully reduced the mortality if used early and used
upon any case not actually dying will prove of great assistance.
It has been used in a dosage of many thousands of units in severe
cases, and the aim should always be to use enough. In a dosage
of 500 to 1,000 units it is used for the immunization of contacts.

Progmosis.—In the pre-antitoxin days the mortality from true
diphtheria ran as high as 40 to 50 per cent. In the same hospitals
since the introduction of antitoxin it has never been over 15 per
cent and most of the time from 10 to 12 per cent. By early diag-
nosis and the abundant use of antitoxin these figures may be still
further improved.

Individual Prophylaxis.—The individual is best protected against
diphtheria by care of the throat and teeth at all times. During epi-
demics the use of a spray of corrosive sublimate, 1 to 10,000, or
chlorine water, 1 to 1,000, or Dobell’s solution of phenol may some-
what aid. As already mentioned, the prophylactic use of the anti-
toxic serum is to be recommended, especially for contacts and for
physicians and nurses.

Community Prophylaxis.—Prompt isolation of sick and of sus-
pects until bacteriological examination has shown that the disease
is not diphtheria. Diphtheria is particularly well adapted to treat-
ment in contagious disease hospitals. No one should be released
from the quarantine, even if not apparently sick, until cultures
taken from the throat are shown to be negative. The dead must be
cared for as in the special chapter on the subject. The tendency of
the bacilli to persist in throat and nose long periods of time after
convalescence is established should not be forgotten. All children
and to a lesser degree adults who have been in contact with the
disease should have swabs made and cultures taken, and if positive
results are obtained, must be isolated until negative results are ob-
tained, preferably on two successive days.

Quarantine.—Of the modified type. The length of time is de-
termined by the results of cultures made.
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Disinfection.—By fumigation with formaldehyd or sulphur, the
former being preferable. Exposure for at least six hours under
standard conditions is necessary for certain results.

Diphtheroid Diseases.—Isolation and disinfection in Strepto-
coccic Diphtheritis and Vincent’s Angina are not usually considered
necessary in private practice after establishment of the diagnosis,
butf such cases must be excluded from school, and in institutions
are best isolated and their quarters disinfected.

INFLUENZA.

Synonym.—La Grippe.

Definition.—A pandemic disease, appearing at irregular inter-
vals, characterized by rapid spread and a high percentage of inci-

"dence wherever it occurs. It has many aspects, but shows a special
tendency to attack the respiratory tract. For several years after
a pandemic it remains as an endemic, epidemic or sporadic disease.

History.—During the Nineteenth Century there were four pan-
demics, reaching practically every part of the world. All of them
appeared to start in the Far East.

Etiology.—It is a highly infectious disease, attacking usually
about 40 per cent of the population. It is caused by a small non-
motile bacillus, which stains with methylene blue (Loffler’s) and
dilute carbol-fuchsin in water, the Bactllus influenze. This organ-
ism grows in pure culture only in the presence of hemoglobin,
but in mixed cultures, for instance with the yellow staphylococeus,
flourishes luxuriantly. It is not known to attack domestic animals.
It is present in immense numbers in the nasal and bronchial secre-
tion of patients, and in the latter may be in pure culture.

CATARRHAL FEVER (GRIPPE) is a rather similar disease which is
of unknown etiology, and is endemic in American cities.

Incubation.—1 to 4 days, ordinarily 3 or 4.

Types.—REspirATORY.—In this form the mucous membrane of
the respiratory tract is attacked. There are coryza, bronchitis,
cough, and the ordinary symptoms of catarrhal fever but with
greater pain in back, limbs and head, and much greater prostra-
tion. The bronchitis is often severe, there may be pleurisy, or
broncho-pneumonia may supervene. This pneumonia may be the
result of the infection by the influenza bacillus alone, or it may
be a mixed infection. Empyema is not an uncommon sequela of
an influenzal pleurisy.
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NEervous.—The back and headache and joint pains mentioned in
connection with the first form are more intense, but the catarrhal
symptoms are wanting. Abscess of the brain, meningitis or mye-
litis occur sometimes as results of this form of the infection. The
bacillus has been found in the fluid withdrawn by lumbar puncture.
Psychic symptoms, sometimes amounting to insanity are important
sequelee.

GASTROINTESTINAL.—The onset of the fever is with nausea and
vomiting, or with abdominal pain, profuse diarrhea and collapse.
There may be jaundice, enlargement of the spleen or both. This
form has not been common in the United States although appendi-
citis is supposed to be more common after grippe epidemics.

FEBRILE.—It is important to recognize the fact that the fever
may be the only symptom of the disease. It may simulate either
malaria or typhoid, and blood examinations may be necessary to
clear up the diagnosis.

Complications.—There may be pericarditis, which is apt to be
latent, endocarditis, or myocarditis. Functional heart troubles as
palpitation, disturbances of rhythm, cardiac pain and the like are
common. Phlebitis and thrombosis of various vessels have been
observed.

Septicemia may be demonstrated by the cultivation of the bacillus
from the circulating blood. Peritonitis is rare, and so also is gall-
stone formation, though both have been observed.

Acute middle ear disease is perhaps the most common complica-
tion and has as its sequele tnflammation of the labyrinth with its
annoying dizziness and mastoiditis with its danger to life.

Diagnosis.—During an epidemic or pandemic this offers no spe-
cial difficulty. In sporadic cases of the respiratory type, the sputum
should be examined, and in other types the blood cultivated for the
bacillus. The striking feature which differentiates influenza from
all else is the prostration which is so out of proportion to the in-
tensity of the disease.

Prophylaxis.—The sick should be isolated whenever practicable,
and the aged and feeble should be kept so far as possible from
possible sources of infection. This is made difficult, however, by
the frequeney with which ‘‘carriers’’ are found. Should the disease
gain entrance into institutions, the sick and suspects should be iso-
lated as soon as the first symptoms are seen.

The bodily discharges, especially the sputum, should be disin-



THE DIPHTHERIA GROUP. 111 -

fected with a standard disinfectant. Fumigation is probably not
called for, since the disease is disseminated almost wholly or com-
pletely by carriers.

The rapidity of spread of epidemics, in which almost every sus-
ceptible person in the community will be attacked within 6 or 8
weeks, makes influenza a hard disease to combat.

Mortality.—Military experience, which deals entirely with se-
lected lives, shows a mortality of about 0.1 per cent while civil
statistics give a mortality of 0.5 per cent. With the heavy inci-
dence of the disease, this rolls up a formidable mortality. In 1904,
in the registration area of the United States typhoid fever showed
a mortality of 2,210, while for the same time and area influenza
caused 2,752 deaths. Of these 2,752 deaths, 1,755 were 65 years of
age and over, showing the great influence of advanced years on the
danger from the disease.

Immunity.—Some people are naturally immune to influenza, but
an attack does not usually confer immunity, though perhaps this
sometimes occurs.

WHOOPING COUGH.

Deflnition.—A specific affection characterized by catarrh of the
respiratory passages and a series of convulsive coughs which end
in a long-drawn inspiration or ‘‘whoop.’’ (Osler.)

Etiology.—Sporadic cases appear from time to time in the com-
munity, becoming epidemic at intervals. It is probably almost
always conveyed by droplet infection, though it is said to be carried
at times by fomites. The epidemics appear usually during the win-
ter and last into the spring, a period of 2 or 3 months, and fre-
quently precede or follow those of scarlet fever or measles. It is
highly infectious, few escaping an attack at some time during life;
it affects by preference children during the period between the first
and second dentitions, and girls somewhat more frequently than
boys. Often severe in adults. The morbific agent is supposed to
be a small bacillus with rounded ends which occurs in clumps in
the sputum. )

Pathology.—No special pathology is found in this disease, but
in fatal cases the picture is that of broncho-pneumonia.

Immunity.—One attack usually protects.

Incubation.—7 to 10 days.

Symptoms.—CATARRHAL STAGE.—The symptoms are those of an
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ordinary cold with slight fever, running at the nose, injection of
the eyes and a bronchial cough, generally dry, and perhaps some-
what spasmodic.

ParoxysMAL STAGE.—This dates from the first ‘‘whoop.’’ The
paroxysm begins with a succession of short expiratory coughs, 15
or 20 in number, compressing the chest laterally and bulging the
sternum. The child becomes blue in the face, and a violent inspira-
tory effort succeeds, with the characteristic whoop, which is recog-
nized instantly even by the laity. Several coughing fits may follow
in rapid succession, with ejection of bronchial mucus and often
vomiting. The vomiting may occur so frequently that the child
cannot retain sufficient nourishment and becomes greatly emaciated.
These attacks may only be 4 or 5 in the day, or in severe and fatal
cases they may number 100. Involuntary urination or defecation
may occur. Close dusty atmospheres excite the paroxysms, while
clean fresh air mitigates them.

The course of the disease is from 6 weeks on in cases of ordinary
severity, gradually declining in intensity toward the end.

Complications.—These are largely due to the terrific strain
thrown on the circulation during the preliminary coughing.
Hemorrhages may occur into the skin, conjunctiva, brain or ab-
dominal organs. Death may occur from spasm of the glottis.

There may be emphysema or rupture of the lung, or bronchitis
or pneumonia. Serious damage to the heart-valves may occur.
Asthma may follow and persist through life.

Progmosis.—Whooping cough is a far more serious discase than
is generally appreciated. In 1903 there were 9,522 deaths in Eng-
land and Wales from this disease, 97 per cent being under 5 years
of age. In the registration area of the United States for the years
1900-1904, the total number of deaths was 17,978, of whom 8,083
were males and 9,895 were females. 95.5 per cent occurred under 5
years and more than half under 1 year. The average annual death-
rate was 11.3 per 100,000. This is much lower than that of Euro-
pean countries, the rate in Scotland reaching 62 per 100,000 in
1901.

It is very slightly less than the death-rate for scarlet fever in the
registration area for the same time (11.8) but almost four times
that of smallpox (3.7).

Prophylaxis.—Children and non-immune adults should avoid
public gatherings during epidemics of whooping cough. Coughing
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children, whether whooping or not, should be excluded from school
and Sunday school. Affected children should be quarantined for
at least 5 weeks from the beginning of the disease and until the
" whoop has entirely ceased. Immune children and adults need not
be quarantined. Isolation has little value after the disease is well
started in the community, but if the early cases can be properly
handled, the epidemic may sometimes be stopped.
Disinfection.—Not generally required, but formaldehyd fumiga-
tion will do no harm, particularly in the earlier cases.

EPIDEMIC PAROTITIS.

Synonym.—Mumps.

Deflnition.—A specific infectious disease, whose cause is un-
known, which attacks the salivary glands, and may be complicated
by other glandular inflammations, particularly of the testes.

Etiology.—Endemic in large cities, becoming epidemic under
circumstances not well understood, so that the incidence of the
disease in different districts of the same city is very unequal.

Males are rather more frequently attacked than females, and the
disease is one of childhood and adolescence, rarely attacking infants
or adults. It is contagious and spreads from patient to patient,
probably by droplet infection.

Incubation.—2 to 3 weeks. :

Symptoms.—The invasion is marked by fever, uysually about 101°
but in severe cases going to 104°. Pain on one side, just below the
ear is complained of, and a slight swelling is noticed which increases
gradually for 48 hours until there is present great swelling of the
cheek and side of the neck. The swelling passes forward in front
of the ear, lifting the lobe, and back behind the sterno-mastoid
musele. Both glands may be involved in turn, and the submaxillary,
sublingual and lachrymal may take part in the process. The pain
is seldom severe but there is an unpleasant feeling of tension in the
swollen glands.

The swelling of the salivary glands interferes with swallowing to
a considerable extent.

There may be earache, sometimes otitis media, and slight impair-
ment of hearing.

Rarely there is delirium, with high fever and prostration, passing
even into a typhoid state.

The swelling in ordinary cases subsides in from 7 to 10 days, the
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child recovers health and strength, and is none the worse for the
attack.

Complications.—The most severe is orchitis, which rarely attacks
boys before puberty. It comes on usually at the eighth day if the
boy is not kept in bed. One or both testicles may be involved.
Rarely the orchitis precedes the parotitis. In some cases the de-
velopment of the testicle is checked or atrophy ensues, but even
when both are involved, sexual vigor may be retained, though the
procreative power is lost. There may be a urethritis also. In fe-
males, the breasts are attacked, there may be a vulvo-vaginitis, and
rarely the ovaries are involved, but all these are less common than
the orchitis of the other sex.

The disease is very rarely fatal.

Prophylaxis.—Children having mumps should be excluded from
school, and in institutions all persons attacked should be promptly
isolated. The disease is not notifiable or quarantinable and but
little attention is given to its prevention outside military and insti-
tutional work.



CHAPTER IX
THE PLAGUE GROUP.

Diseases of this group are properly diseases of the lower animals,
which are accidentally communicated to man. This may be by an
intermediate host as in plague, by direct inoculation as in hydro-
phobia, by ingestion of infected material as in Malta fever or by
infected animals or their skins as in glanders and anthrax.

Such a classification is not altogether satisfactory, but is con-
venient as bringing together a family of infections which does not
well fit in elsewhere and also as emphasizing the fact that man
must exercise supervision over his animal neighbors if he expects
to remain free from their diseases.

PLAGUE.

Synonyms.—Bubonic Plague; Oriental Plague; Black Death;
Black Plague; Pestis Hominis.

Deflnition.—The Plague is a febrile infectious disease, character-
ized by a tendency to buboes or carbuncles, in addition to the usual
phenomena of the typhoid state (Tyson).

Habitat.—Bubonic plague is properly a disease of the Orient,
whence it has spread at irregular and long intervals in epidemics
and pandemics. It is at present apparently endemic in India and
China, having resisted for 15 years strenuous efforts on the part of
the Indian authorities to eradicate it.

Etiology.—Plague is a disease primarily of the Siberian marmot,
or tarbagan, an animal allied to our prairie dog and woodchuck.
This animal is the only one now known to have the disease in chronie
form, all other animals either perishing promptly or recovering in
a comparatively short time. This marmot furnishes a carrier which
is capable of maintaining a supply of the germ for an indefinite
time. Plague is also a disease of other rodents as the rats and
squirrels. On this account all antiplague measures have as their
foundation the destruction of rodents. For this reason the United

States Government and the State of California have spent much
115
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time and money in the destruction of ground-squirrels around San
Francisco Bay and in other localities. There is reason to believe
that if the disease should spread among the rats and gophers of
the Sierras, it might in time reach the territory inhabited by the
prairie dog and there become endemie, as it is among the tarbagans
of Manchuria and eastern Siberia.

Bacteriology.—The bacillus of plague (B. pestis) is a short rod
with rounded ends, resembling the bacillus of chicken cholera. It
is found in the blood and glands and can be cultivated with little
difficulty. It obtains entrance to the body by the respiratory and
digestive tracts, but particularly through the bite of the rat-flea,
which has left the body of the dead or dying rat and takes refuge
wherever it can. The bacillus is also found in virulent form in the
dust of infected houses, in this resembling anthrax and tetanus.

Pathology.—There is no special morbid anatomy to the disease,
beyond the buboes and internal suppurations, subcutaneous and
other hemorrhages, and the general picture of the effects of high
fever. The liver and kidneys are congested and the spleen enlarged
to several times its normal size.

Varieties.—There are four distinct types of this infection: pestis
manor, the abortive or larval form, which is the usual precursor of
epidemies, and is the form which is endemic in certain localities.
There is little fever, the lymphaties are little swollen, there is not
much constitutional disturbance, and the disease usually terminates
favorably in about 2 weeks; the bubonic form, which is the more
common severe epidemic type, in which there is great lymphatic
enlargement and which constitutes about 70 per cent of all cases
of plague; the septicemic type, sometimes called toric, siderant or
fulminant, in which death takes place too soon for any marked
anatomical changes to develop, often within Z4 hours; the pneu-
monic form, in which the force of the disease is spent on the lungs
and the sputum is charged with the bacilli.

Incubation.—2 to 7 days.

Symptoms.—BuBoNIC 0OR ORDINARY TyrPE.—After the period of
incubation, the first symptom is ordinarily a most intense weak-
ness.  This may be followed by headache, nausea, vomiting, vertigo
and rarely lumbar pain. There is usually no chill but a feeling
of chilliness may be present. The fever sets in rapidly, going up
at once to 102° to 104° or higher. The pulse is from 90 to 120,
often dicrotic. Petechiw and vibices are seen, and hemorrhages
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from the kidneys and stomach are not uncommon. Albuminuria
is the rule. The spleen is slightly enlarged. On the second or
third day, if the patient has not succumbed, the buboes appear in
any or all of the regions having lymphatic nodes close to the sur-
face. These buboes come up rapidly, and on reaching the size of
an egg or a little less, rupture unless sooner opened, as a rule.
More rarely they undergo resolution without suppuration. The
buboes are tender and painful, but the occurrence of suppuration
is a favorable sign. Coincident with it, a profuse sweat comes out
and the temperature drops, the pulse also subsiding. Carbuncles
on any part of the body are a distressing concomitant of this form
of the disease.

PneuMoNIc TypPE.—Here are seen the usual symptoms of a pneu-
monia, but instead of the pneumococcus, the plague bacillus is found
in the sputum.

SepTicEMIc TYPE—In this form the toxins overwhelm the body
too rapidly for reaction to take place, hence the symptoms are few.
There is the most intense prostration, sometimes without fever.
The lymphatics and spleen are enlarged everywhere, but only to a
small degree. Hemorrhages from nose, bowel, or kidneys are very
characteristic of this form. There is typhoid delirium.

Diagnosis.—This disease is not likely to be mistaken for anything
except typhus, and is differentiated from that by the very great
pain accompanying the latter disease. The isolation of the Bacillus
pestis from sputum, blood or pus will settle the diagnosis. An epi-
zobtic in which rats are found dead in the streets will at once put
the sanitarian on his guard against plague. .

Prognosis.—Plague is the most fatal of epidemic diseases, from
70 to 90 per cent perishing.

Individual Prophylaxis.—By vaccination with the dead bacilli,
after Haffkine’s method, which is comparable to the other bacterial
inoculations. A mask should be worn when near pneumonic cases
to prevent droplet infection. Suppurating cases and in fact all
others should be handled with rubber gloves to prevent direct skin
inoculation through abrasions.

Sers.—Lustig and Yersin have prepared curative sera by some-
what different methods, which are comparable to the diphtheria
antitoxin. In case persons have been exposed to the plague, a dose
of one of these sera should be administered before the Haffkine
vaccine is administered, in order to prevent the development of a
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possible phase of increased susceptibility which is sometimes known
to occur.

Community Prophylaxis.——As before stated, this depends on the
prompt and complete destruction of rats, and their barring out from
gaining re-entrance to buildings of all kinds. These methods are
completely covered in Chapter XXVIII, page 265. The health of-
ficer who suspects that plague has made an appearance among the
rats in his territory should at once communicate with his State
Board, who will send a laboratory worker to aid in making a diag-
nosis. If this is confirmed, at the request of the State Board the
Public Health and Marine Hospital Service will at once send experts
to take charge of the situation who will be provided with antipest
serum and vaccines, which are not usually obtainable commercially.
Unless the disease is diagnosed from rats, there will probably be a
number of human cases of pestis minor and the disease fairly well
established before the occurrence of a bubonic case gives the clue
to the diagnosis. Plague should be taken care of in special isolation
hospitals (see Chapter IV).

Quarantine.—The Regulations of the Public Health and Marine
Hospital Service specify 7 days as the period of quarantine for con-
tacts. For pneumonic or bubonic cases recovering the British regu-
lations require 1 month’s isolation. If the plague bacilli are still
recoverable from any secretion, the patient should not be discharged,
and if repeated examination shows him free he may be safely dis-
charged without regard to time.

Disinfection.—This consists of two parts: Disinfection against
the bacilli, which is necessary since it has been shown that they
are able to live even in the dry state for a period of 4 months if
the place is dark and the temperature does not rise above 68°, and
disinfection aimed against the flea and his rodent host. Formalde-
hyd is efficient against the former, but does not kill the latter two.
Sulphur used according to the directions on page 58 kills all
three. If formaldehyd is used it must be supplemented by hydro-
cyanic acid, camphor (see page 59), or the oxides of carbon.
Either sulphur or the formaldehyd-hydrocyanic acid combination is
well followed by bichloride, cresol or carbolic spray, since all fomites
may not have been reached by the fumigation, and in the presence
of albuminous material the bacillus may continue virulent for a
long time.
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MALTA FEVER.

Synonyms.—Mediterranean Fever; Neapolitan Fever; Rock
Fever; Undulant Fever.

Definition.—An irregular fever, characterized by alternate re-
missions and relapses, sweats and rheumatoid pains, caused by the
Micrococcus melitensis.

Distribution.—Mediterranean Countries; Eastern Asia; sporadic
in West Indies; Mexico and Texas.

Etiology.—It is primarily a disease of goats, and is conveyed by
the milk of the animal, and possibly by biting insects. The organism
is found in large numbers in the spleen, but not as yet in the gen-
eral circulation. In the human race the method of infection from
person to person and the degree of infectiousness are mnot yet
settled.

Pathology.—The gross lesions are those of typhoid.

Predisposing Factor.—Youth.

Incubation.—6 to 10 days.

Symptoms.—Onset gradual; headache, sleeplessness, thirst; loss
of appetite, no chilliness or high fever at first.

No diarrhea or rose spots. These symptoms continue for 3 to 4
weeks, with a following remission, simulating convalescence. After
a few days of remission the second attack occurs, with rigors, high
fever and frequently diarrhea. This relapse continues for 5 or 6
weeks, followed by a second remission of 10 to 14 days, and a seéond
relapse which has the same symptoms as the preceding, with the
addition of great debility, night sweats, pain in the joints and
testicles, lasting 3 or 4 weeks. This is followed by a third remis-
sion lasting a month or 6 weeks.

There is then a third relapse, shorter in duration adding to the
previous symptoms a heavily coated tongue, a normal morning
temperature with high evening rise (105°) with very severe night
sweats and rheumatic pains. Motion is difficult owing to pain in
the joints.

Diagnosis.—Difficult on account of the rarity of the disease, but
may be made by the reaction of the serum on suspensions of the
Micrococcus melitensis.

Prognosis.—Favorable; about 2 per cent dying.

Prophylaxis.—Avoid milk of goats imported from Mediterranean
countries or from the endemic center in Texas. The dust contain-
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ing the droppings of these goats is infectious even after 19 days’

drying, so that the vicinity of infected flocks must also be avoided.
If in summer keep patient under mosquito bar or in well-screened

room,
Quarantine.—None.
Disinfection.—None.

\

ANTHRAX.

Synonyms.—Malignant Pustule; Contagious Carbuncle; Splenic
Fever; Splenic Apoplexy; Gangrene of the Spleen; Carbuncle
Fever; Blood-striking; Choking Quinzy; Bloody Murrain; Wool-
sorters’ Disease; Rag-sorters’ Disease; Charbon (F'r.); Milzbrand
(Ger.). '

Deflnition.—An acute infectious disease of animals, particularly
affecting catthe and sheep, but transmissible to man, caused by the
implantation and multiplication of the Bacillus anthracis (Tyson).

Etiology.—The bacillus of anthrax is the largest of the patho-
genic bacilli, being from 5 to 20 mi. in length, and 1 to 1.25 mi. in
thickness. It is spore-bearing and aerobic, and can be isolated in
enormous numbers from the tissues of infected animals. The spores
may retain their vitality even under unfavorable conditions. for
long periods of time, even for years, their virulence remaining un-
affected. Those most frequently affected are herdsmen, stable-
hands, butchers, skinners of dead animals and wool-sorters.

Pathology.—The body after death is cyanotie, blood dark and
stringy, coagulating slowly, and the spleen soft and enlarged. The
gastrointestinal membrane is swollen and ecchymotic; gangrenous
patches are seen, and blood escaping from the vessels appears here
and there under the skin. Plugs of bacilli are found in the blood-
vessels.

Incubation.—About 7 days.

Symptoms.— EXTERNAL ANTHRAX.

(1) Malignant Pustule.—This appears most frequently on ex-
posed parts of the body as the face, hands and arms, wherever the
inoculation has taken place. It begins with itching, which is inten-
sified to a sharp burning pain, like the bite of an insect. Redness
follows, developing rapidly into a papule, in the center of which
a vesicle appears, filled with fluid which may be clear or cloudy.
The vesicle bursts and the papule enlarges and becomes indurated.
A number of daughter vesicles then form. The induration extends
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and becomes brownish at the center which forms an eschar in about
36 hours; this soon sloughs and disintegrates, the vicinity of the
pustule becomes edematous, the lymphatics take up the infection
and become hard, swollen and painful. The general symptoms are
those of a violent infection, with thirst, high temperature and rapid
pulse. The liver enlarges and the spleen becomes large, dark and
very friable.

Death ensues in almost all cases in from 2 to 5 days. Only in
the mildest cases does the scab dry up and the symptoms subside.

(2) Malignant Anthrax Edema.—This begins in the eyelids and
spreads to the head, face and arms. The skin is reddened, and
vesicles and gangrene may appear, but there are no papules. The
constitutional symptoms appear before the local, and this form of
anthrax is even more deadly than the preceding.

INTERNAL ANTHRAX.—(1) Intestinal Anthraz.—The infection
is by the alimentary tract; the early symptoms are chill, vomiting,
bloody diarrhea, abdominal pain and tenderness. The conditions
mentioned in a preceding paragraph are found in the gastrointes-
tinal canal at autopsy. Pustules may form on the skin. It is in-
variably fatal.

(2) Wool-sorters’ Disease (Pulmonary Anthraz).—This arises
from the inhalation of the bacilli in dust arising from infected
wool, hides, or rags. The symptoms are like those of the preceding
form except that the intestinal symptoms are replaced by pulmonary
symptoms, as cough and bronchitis, with the physical signs of
pulmonary involvement. Premonitory symptoms are usually want-
ing and external lesions not discernible. It is rapidly fatal, usually
in 24 hours. After death the capillaries of the lungs and brain
may be found choked with bacilli. The prognosis is bad, but if
the patient is able to survive one week he may ultimately recover.

Diagnosis.—In external anthrax this is easily done by staining
a little of the fluid from a pustule and examining for the bacilli,
which are very large and easily recognized. A mouse or guinea-pig
may be inoculated and the bacilli recovered from the internal
organs. Internal anthrax is apt to go unrecognized unless exami-
nation is made of feces or sputum in the appropriate type of infec-
tion, and inoculation experiments carried out. A symptom complex
like the ones above noted in men whose occupation brings them
into contact with herbivorous animals or with wool should arouse
suspicion and suggest the use of the microscope.
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Prophylaxis.—Animals dead of this disease should be cremated
and no attempt made to utilize any part of the carcass. Wool and
rags should be sterilized by super-heated steam and hides thrown
into vats containing formaldehyd solution with at least 1 per cent
of formaldehyd gas, and allowed to remain for 12 to 24 hours
before removal.

Quarantine.—Absolute, till the death or recovery of the patient.

Only nurse, physician and undertaker should be allowed to come
in contact with the patient, and they should protect themselves
most carefully by the use of rubber gloves, while physician and
nurse should wear a face mask to protect against ‘‘droplet infec-
tion.”’ .
Disinfection.—With a double quantity of formaldehyd for 12
hours with proper moisture. Infection from one person to another
is not common, simply because the disease is not common, and it
must be borne in mind that this disease is one of three or four
absolutely known to be transmissible by fomites.

Prevalence.—The largest number of deaths in the registration
area reported in the last 10 years is 25 in 1904.

GLANDERS AND FARCY,

Synonym.—Malleus humidus.

Deflnition.—An infectious disease more particularly of the horse,
but communicable to man and other mammalia. It is characterized
by nodular growths in the nose (glanders) or under the skin
(farcy).

Etiology.—This disease is due to infection with the Bactllus
malletr, which is a short non-motile bacillus, not unlike that of
tuberculosis and leprosy in shape, but shorter. It is most usually
found in the characteristic lesions, but is also to be cultivated from
the blood.

The disease is communicated through abrasions on the skin or by
inoculation on the intact mucous membrane. This is an occupa-
tional disease of hostlers and others having to work with horses.

Pathology.—The characteristic lesions are the nodules and
‘‘buds’’ which vary from lentil- to first-size, and are composed of
round cells invading the tissues, which tend to break down and
form ulcers, often with underlying abscesses, especially under the
skin. Any of the tissues of the body may be involved in the process.
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Incubation.—3 to 5 days, rarely 1 week.

Symptoms.—AcuTe ForMs.—Glanders.—Redness and swelling of
the nasal mucous membrane at the point of inoculation, with dry-
ness and burning in surrounding portions of the nasal tract. In-
tense pain from frontal sinus involvement may be present. This
is quickly followed by nodule-formation with rapid breaking-down
of the same, and ulceration, with the discharge of foul-smelling
pus. The process extends to the remainder of the nose, accessory
sinuses, pharynx, larynx, and lungs, and to other organs. The
submaxillary glands swell and suppurate. Painful swallowing,
hoarseness, and cough are the symptoms dependent on these lesions.

Farcy.—The typical swellings appear in the skin, which become
nodular and ulcerate, discharging a fetid blood-stained pus.
Papules which become pustular may develop in the neighborhood.
The eruption has been mistaken for smallpox in cases where the
latter. lesions predominate. ‘‘Farcy buds’’ form along the lym-
phatics, and are nodular enlargements under the skin. The nose
is not involved.

The symptoms common to both the acute forms are chilliness,
high temperature, intense prostration, pain and soreness in mus-
cles and joints, abscess formation, the typhoid state, and death.

CuroNICc ForMS.—Glanders—The symptoms are those of an in-
curable coryza or laryngitis. It is not easy to recognize.

Farcy—The nodules break down, but the lymphatics are not
involved, and the process is slow. Acute glanders or farcy may
supervene on the chronic form. The constitutional symptoms are
not s0 severe or are wanting in both chronic types.

Diagnosis.—By mallein, an aqueous extract of the B. mallei,
which is used in the same manner as tuberculin, and by the aggluti-
nation test, the serum being diluted to 200 or more. The disease
has exceptionally been mistaken for smallpox or pyemia, but the
two tests above noted or the recognition of the bacilli in wound-
secretions or cultures will differentiate from these conditions at
once.

Glanders Pneumonia is sometimes seen, the lung appearing like
an ordinary caseous pneumonia.

Albuminuria may be present and the liver and spleen enlarged
in any form of the disease.

Prognosis.—Acute glanders is invariably fatal. Acute farcy is
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usually fatal in from 12 to 15 days. About 50 per cent of the
chronic cases recover.

Prophylaxis.—Animals suspected of having the disease should
be handled with the utmost care, and as soon as a positive diagnosis
is made should be killed and the bodies burned. It is communicable
from man to man, and by fomites. Washerwomen have been in-
fected by the soiled linen of persons sick with the disease.

Quarantine.—The quarantine and disinfection are as for anthrax.

Prevalence.—Not more than 8 deaths have occurred in the regis-
tration area in any one year of the last decade.

FOOT-AND-MOUTH DISEASE.

Definition.—An infectious disease of the lower animals, com-
municable to man. Cattle, sheep and hogs are most commonly in-
fected, horses and goats less often, and fowls, dogs and cats still
more rarely (Tyson).

It is characterized in these animals by fever, and the presence
of vesicles and ulcers in the mucous membrane of the mouth, in
the furrows and clefts about the feet, and about the teats of animals.

Etiology.—The specific organism is not known, though a strep-
tococcus and a micrococcus have been described. The disease is
chiefly communicated by the contents of the vesicles alluded to,
but the urine, feces, saliva, as well as unboiled milk, butter and
cheese may convey the contagion. The virus is filterable through
a Pasteur-Chamberland porcelain filter.

Incubation.—3 to 5 days.

Symptoms.—Fever, malaise, loss of appetite; the vesicles appear
in the mouth, chiefly on the lips and tongue, but sometimes on the
pharynx and hard palate, and exude a yellowish serum; simul-
taneously or a trifle later they come out around the nails, between
the fingers and toes, and more rarely around the nipples of women,
or over the whole body, like smallpox. . _

Prognosis.—Favorable in all cases except very young children
who sometimes die.

Prophylaxis.—Milk from herds suffering with this disease must
be excluded from the market until the epizootic is over. Boiled
milk is safe. Simple measures of cleanliness are sufficient to pre-
vent the infection of the human subject, who is relatively immune.

Quarantine and disinfection are not required, but are probably
advisable.
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HYDROPHOBIA.

S8ynonyms.—Rabies; Lyssa.

Definition.—Hydrophobia is an acute infectious disease, of vari-
able but usually long period of incubation, characterized by tonic
spasms, beginning in the larynx.

Etiology.—The disease is common to all warm-blooded animals,
and is communicable only by inoculation, usually by biting. The
dog is the animal most commonly affected and the agent by which
the disease is most commonly communicated to man. The virus is
contained in the saliva, and in all the nervous tissues. The poison
reaches the saliva by way of the nerves and not through the blood
vessels. Its intensity varies with the species of the biting animal;
wolves, cats, dogs, and other animals forming in this order a de-
scending scale of virulence. It varies further with the age of the
patient, younger children not only being more frequently attacked,
but more susceptible; with the location of the bite, wounds on the
face and head or in parts richly supplied with nerves being more
dangerous; with the extent of laceration, large wounds carrying
more of the infecting virus and being more difficult to clean and
cauterize thoroughly, the punctured wounds caused by the canine
teeth of dogs and wolves being particularly grave. Only about 15
per cent of those bitten by dogs contract the disease, while wolf-
bites give a mortality of 60 to 80 per cent.

Incubation.—The average period is from 6 weeks to 2 months,
but in a few cases has been less than 2 weeks.

Pathology.—The essential feature of the pathology of hydro-
phobia is the presence in the central nervous system of irregular
bodies called ‘‘Negri Bodies’’ from 4 to 10 mi. in size, which are
probably protozoa, but as yet of unsettled classification.:

Symptoms.—PREMONITORY STAGE.—There may be irritation or
numbness about the bite; depression or melancholy; headache,
irritability and loss of appetite. Bright lights or loud noises are
distressing. The larynx is often congested and the voice husky,
while the first symptoms of difficulty in swallowing soon appear.
The temperature is slightly raised and the pulse accelerated.

STaGE oF ExciTEMENT.—This is characterized by great excita-
bility, restlessness and extreme hyperesthesia, so that the slightest
stimulus such as from a draught of air or a light touch is sufficient
to bring on a convulsion. This is the most distressing feature of
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the malady to witness. There are exceedingly painful spasms of
the muscles of the larynx and mouth, accompanied by a frightful
sense of dyspnea, even after tracheotomy. Any attempt to swallow
brings on spasm of the muscles involved, a fact which has given
the name hydrophobia to the disease. There may be maniacal
symptoms. In the intervals the patient may be quiescent and ra- .
tional. The temperature is from 100° to 103°. The patient rarely
attempts to hurt anyone, and even in the most severe spasms may
be ‘most careful to avoid it. The spasmodic contractions of the
laryngeal muscles may give rise to odd sounds like the voice of the
lower animals, which has given origin to the superstition that hydro-
phobic patients bark like dogs. This stage lasts from 1 to 3 days
and passes into the paralytic stage.

THE PARALYTIC STAGE.—The patient becomes quiet, the spasms .
no longer torment, the heart weakens, and death occurs by syncope
in from 6 to 18 hours after the supervention of this stage.

Diagmnosis.—The diagnosis usually offers no difficulty. The
symptoms taken with the history of a bite by a dog or other animal
some time before make the matter only too plain. The only diag-
nosis which is of value is to be made from the brain of the biting
animal, or by observation of the living animal for at least 10 days.
If at the end of this time it is in good health, hydrophobia is not
to be feared. The methods for sending the brain to the laboratory
are fully described in Part III, page 358.

Prophylaxis.—The prophylaxis of hydrophobia is to be obtained
by the systematic, long-continued muzzling of all dogs. In Ameri-
can communities the comfort of the dog is usually rated higher than
human life and the measure is applied only half-heartedly and is
valueless. The only proper muzzle is one of wire, which allows the
dog to open his mouth but prevents him from biting. Straps around
the jaw do not prevent him from biting and make him very uncom-
fortable.

Bites of rabid animals are best cauterized with the actual cautery,
with nitric acid or pure carbolic acid, followed by aleohol.

Preventive Inoculation which was originated by Pasteur, con-
sists of intensifying the action of the virus by passing it through
successive rabbits, until the period of incubation is reduced to 7
days. The spinal cords of these rabbits are preserved in dry air
for 12 to 15 days, and a small quantity of the emulsion prepared
by triturating the cord with physiological salt solution is injected
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into the person to be immunized. This is followed by injections
on the following days of emulsions made from cords which have
been preserved for fewer and fewer days, the contained virus being
stronger and stronger. This method has given the most gratifying
results, and where it is undertaken promptly is rarely unsuccessful.
This virus is now supplied by several biological product houses, so
that the treatment is capable of administration by any well-quali-
fied physician; several states also supply it or admxmster it free
of charge to the poor.

Progmosis.—In developed cases, absolutely fatal.

Prevalence.—The registration area of the United States shows'
for the period 1901-5 an average of 42 deaths from hydrophobia;
1903, 43; 1904, 38; 1905 44; 1906, 85; 1907, 75; 1908, 82. In
view of the frightful physical and mental suffering involved, and
the. certainty of death at the end, it would seem that no measures
are too drastic to prevent the spread of this disease.

1 October, 1913. Treatment based on the suppored protozoal nature of the Negri
bodies by large doses of quinine administered hypodermically is reported to have re-

sulted successfully. In view of the hopeless prognosis it is worth trying. Any soluble
salt of quinine may be used



CIIAPTER X
THE YELLOW FEVER GROUP.

The diseases of this group are alike in having a known or prob-
able protozoén origin, having two cycles—an endocorporeal or
human cycle, which is characterized by the asexual multiplication
of the parasite, and an extracorporeal or sexunal cycle within the
body of some winged insect, which sexual cycle requires a period of
some days before the insect becomes capable of reinfecting the
human body.

Besides the diseases here mentioned, two others at least should
be noted which are omitted for reasons of space: African sleeping
sickness, which is a trypanosomiasis and is transmitted by the
tsetse fly ((lossinia) in whose body it has an incubative period of
3 weeks, and filariasis, which is transmitted by the Culex mosquito.

This group has been separated from the Typhus Group, since
the latter diseases are carried by wingless insects, and with one
exception are not known to have an extracorporeal cycle. Both
of these insect-borne groups of diseases may be expected to be
augmented, especially in the tropics, with more exact knowledge.

YELLOW FEVER.

Definition.—Yellow fever is an acute infectious disease, charac-
terized by a febrile paroxysm succeeded by a brief remission and
a relapse. It is associated more or less constantly with jaundice,
and tendency to hemorrhage especially into the stomach, whence
the blood is vomited, constituting ‘‘black vomit.”” Neither jaun-
dice nor black vomit is essential to the disease (Tyson).

Distribution.—Guiteras gives the following distribution: (1)
The focal zone, including Havana, Vera Cruz, Rio de Janeiro, and
other portions of the cast coast of tropical America; previous to
1901 the disease was constantly present in all of the larger cities
of this area; (2) The perifocal zone, or zone of periodic epidemics,
including the ports on the Atlantic in tropical America and Africa;

(83) The zone of accidental epidemics, between 45° north and 35°
128
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south latitude. It is also found in the interior during accidental
or periodic epidemics, but very rarely at a height greater than
1,000 feet above sea-level.

Etiology.—The specific morbific organism is supposed to be an
ultramicroscopic protozoon, and is known to be transmitted in
nature only by mosquitoes of the genus Stegomyia and usually by
8. fasciata. Not all of the Stegomyine mosquitoes are known to be
capable of transmitting this fever, but all should rest under sus-
picion. An interval of at least 12 days after the mosquito receives
the infected blood is necessary before its bite becomes dangerous to
a non-immune. Yellow fever is never conveyed by fomites or direct
infection, except by experimental inoculation of the non-immune
by sub-cutaneous injection of yellow fever blood.

Predisposition.—Yellow fever attacks all ages, races and nation-
alities, but negroes rather less frequently than whites. Males are
more often infected than females, since their work renders them
more likely to be bitten by mosquitoes.

Incubation.—In experimental cases the incubation period has
varied from 41 to 137 hours.

Immunity.—One attack usually protects. There is no method
of securing artificial immunity.

Pathology.—Intense jaundice and subecutaneous hemorrhages
are generally present. The blood is partly ‘‘laked’’; i.e., its
hemoglobin is partially dissolved in the serum. The liver is brown,
with a ‘‘coffee and cream’’ color, and is frequently fatty. The
kidneys often present cloudy swelling or an actual nephritis.
After death the stomach contains more or less extravasated blood,
the mucous membrane is congested and swollen. Yellow fever
cannot be diagnosed post-mortem unless the history of the case is
known.

Symptoms.—STAGE oF INvasioN. (Febrile Stage).—Onset sud-
den, generally with ehill, followed by headache, pain in back, and
aching of the limbs. It may begin at any time of day, but more
frequently begins at night while the patient is relaxed. The fever
rises quickly to a point between 102° and 105° and the pulse at
first corresponds but on the second or third day begins to fall and
may drop as many as 20 beats per minute even while the tempera-
ture rises. The skin is hot and dry, but not as much so as in typhus.
As early as the first day the face is flushed, the eyes reddened, the
lips slightly swollen, the tongue covered with a moist fur, the
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throat sore, the bowels constipated, the urine scanty and often
albuminous, though albuminuria is not regularly present till the
third day.

Nausea may be present from the beginning, but black vomit is
not seen until the second or third day. This is often compared to
coffee, and the sediment to the grounds. In the worst cases it is
tarry black. It consists of broken down red cells and pigment.
The febrile stage lasts from a few hours to 3 days.

StaGE OF CaLM.—The fever declines for a few hours or a day
or two in severe cases, and in mild cases convalescence may date
from this stage, but ordinarily it merges into the third stage or
stage of febrile reaction.

STAGE oF FEBRILE REACTION.—This lasts from 1 to 3 days. The
temperature again rises, although the pulse may continue to fall.
The nausea and vomiting return, the latter becomes again hemor-
rhagic, and there may be pain in the abdomen. The feces are
black and offensive. If jaundice has not been present, it now
makes its appearance, the tongue becomes dry and brown, there
may be bleeding from any or all mucous membranes. To albu-
minuria may be added hematuria. The strength fails, the pulse
grows weaker, there are tremblings, suppression of the urine, de-
lirium, convulsions or stupor and death.

The termination is not inevitably fatal, even when black vomit
is seen. The symptoms may gradually subside and convalescence
take place though the jaundice may remain for a long time.

Diagnosis.—The three characteristic symptoms are: early jaun-
dice, early albuminuria, and the slowing of the pulse with stationary
or rising temperature. During defervescence, the pulse may go
as low as 30 beats per minute, while at the height of the fever, with
a temperature of 104°, the pulse may be as low as 70 or 80.
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